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SAFETY SUMMARY 

The following general safety precautions must be observed during all phases of operation, service, and repair 
of this instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual 
violates safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Com
pany assumes no liability for the customer's failure to comply with these requirements. This is a Safety Class 
1 instrument. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground . 

The instrument is equipped with a three conductor ac power cable. The power cable must either be plugged 

into an approved three-contact electrical outlet or used with a three-contact to two-contact adapter with the 

grounding wire (green) firmly connected to an electrical ground (safety ground) at the power outlet . The power 

jack and mating plug of the power cable meet International Electrotechnical Commission (I EC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical instru

ment in such an environment constitutes a definite safety hazard . 

. KEEP AWAY FROM L IVE CIRCUI TS 

Operating personnel must not remove instrument covers. Component replacement and internal adjustments 

must be made by qualified maintenance personnel . Do not replace components with power cable connected. 

Under certain conditions, dangerous voltages may exist even with the power cable removed. To avoid injuries, 

always disconnect power and discharge circuits before touching them . 

DO NOT SERV ICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resus
citation, is present. 

DO NOT SUBSTI TUTE PARTS OR MOD IF Y INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or perform any unautho

rized modification to the instrument . Return the instrument to a Hewlett- Packard Sales and Service Office 

for service and repair to ensure that safety features are maintained . 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures throughout this manual . Instruc

tions contained in the warnings must be followed . 

I WARNING 

Dangerous voltages, capable of causing death, are present in this instrument. Use 
extreme caution when handling, testing, and adjusting. 
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SAFETY SYMBOLS 

General Definitions of Safety Symbols U sed On Equipment or In  Manuals. 

Instruction manual symbol: the product will be marked with this sym
bol when it is necessary for the user to refer to the instruction manual 
in order to protect against damage to the instrument. 

I ndicates dangerous voltage (terminals fed from the interior by vol
tage exceeding 1 000 volts must be so marked). 

Protective conductor terminal. For protection against electrical shock 

..L OR � in case of a fault. Used with field wiring terminals to indicate the � terminal which must be connected to ground before operating 
equipment. 

rh OR .J. 

I WARNING 

CAUTION 

N O T  E: 

Low-noise or noiseless, clean ground (earth) terminal. Used for a sig
nal common, as well as providing protection against electrical shock 
in case of a fault. A terminal marked with this symbol must be con
nected to ground in the manner described in the installation (o

'
perat

ing) manual, and before operating the equipment. 

Frame or chassis terminal. A connection to the frame (chassis) of the 
equipment which normally includes all exposed metal structures. 

Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 

The WARNI NG sign denotes a hazard. It calls attention to a proce
dure, practice, condition or the like, which, if not correctly performed 
or adhered to, could result in injury or death to personnel. 

The CAUT ION sign denotes a hazard. I t  calls attention to an operat
ing procedure, practice, condition or the like, which, if not correctly 
performed or adhered to, could result in d amage to or destruction 
of part or all of the product. 

The NOTE sign denotes important information. It calls attention to 
procedure, practice, condition or the like, which is essential to 
highlight. 
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I ODEl  3562A G E N E RAL  I N FORMAT ION 

SECTION I 
GENERAL INFORMATION 

1 -1 HOW THIS MANUAL IS ORGANIZED 

This serv ice manual provides a l l  the information requ i red by service personnel to test, 
adjust, and serv ice the H P  3562A Dynam ic S ignal  Analyzer. F igure 1 -1 shows the front 
and rear views of the HP 3562A and f igure 1 -2 shows the accessories su ppl ied with the 
HP  3562A. 

The service manual is d ivided into n i ne sections, each covering a parti cu lar top ic for ser
v ic ing the H P  3562A. A brief desc r iption of these sections and when each section shou ld 
be used is given in  tab le 1 -1 .  

This service manual i s des igned for troubleshooting the H P  3562A in a two step process. 
In step one, the information given in  Section V I I i s  used to isolate the fai l u re to a c i rcu it 
board. The information in  Section V I I I  is used to isolate the fai l u re to the com ponent 
leve l .  To start the troubleshooting process go to section V I I .  

1 -2 MANUAL AND INSTRUM ENT IDENTIFICATION 

The instrument identification serial number is located on the rear panel of the i nstrument. 
Hewlett-Packard uses a two section serial number consisti ng of a four-d igit prefix and 
a five-d igit suff ix separated by a letter designating the cou ntry in  which the instrument 
was manufactured (A = USA., G = West Germany, J = J apan, and U = Un ited Kingdom). 
The prefix is the same for al l identical instru ments and changes only when a major instru
ment change is made. The suffix is u n ique to each instrument. The contents of this manual 
apply d i rectly to instru ments having the same ser ial number prefix as l i sted on the tit le 
page of this manual .  

I nstruments manufactu red after the p rinting of th is manual  may have a serial number 
prefix which is not l isted on the titl e page. This u n l i sted prefix indicates that the instru
ment is d ifferent from those documented in this manual .  The manual  for this i n strument 
may be suppl ied with a yel low "Manual  Changes" supp lement which conta ins informa
tion documenting the d ifferences. 

I n addition to instrument change information, the supplement may contain i nformation 
for correcting the manual .  To keep this manual as accu rate as poss ib le, Hewlett-Packard 
recommends that you period ica l ly request the l atest "Manual Changes" supplement. 

L i sted on the title page of this manual i s a manual part number and a m icrof iche part 
number. The manual part number can be used to order extra cop ies of this service manual . 
The m icrof iche part number can be used to order 4 by 6 inch m icrof i lm transparenc ies 
of this service manua l .  

1 -1 
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G E N E RAL I N FORMATION 
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Figure '1 -1  HP 3562A Front and Rear Views 
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NO OPERATOR SERVICEABLE PARTS INSloe. 
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����I;l AND INCH HARDWARE. CONSULT 

FUSE 
1I5V (NORMAL SLD) 6A/2S0V 
230V (NORMAL BLO) 3A1250V 

WARNING: FOR CONTINUED PROTECTION 
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EXT SAMPLE IN @ 

SYNC OUT 

230V -15%+10% <lS-66Hz 450VAMAX 
X·RAYS GENERATED IN THIS INSTRUMENT ARE 
SUFFICIENTLY SCREENED. 
DIE IN DIESEM GERAT ENTSTEHENDE 'x" RONTGEN8TRAHLUNG 1ST AUSREICHEND 
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G E N E RAL I N FORMAT ION 

• 

I WARNING 

The power cable plug must be inserted into a socket outlet 
pro vided with a protective earth term inal. Defeating the protec
tion of the grounded instrument cabinet can subject the operator 
to lethal voltages. 

Neutral 

Earth 
Earth 

Line ��I-+ _____ Neutral 

PLUG*: BS 1 363A 
CA BLE*: HP 81 20-1 703 

PLUG*: CEE7-V1 1 
CA BLE*: HP 81 20-1 692 

240 V 
OPERATION 

Earth 

Line 

� 
Neutral 

----- Earth 

240 V 
OPERATION 

.....------- Line 1 

�!J.c:�� ____ -Earth 

PLUG*: NEMA 5-1 5P  
CA BLE*: HP 81 20-0698 

Line 2 

240 V - 6A** 

Neutral 

• Earth � Line 

PLUG*: SEV 1 01 1 .1 959-24507 
TYPE 1 2  
CA BLE*: H P  81 20-2104 

240 V 

OPERATION 

PLUG*: NZSS 1 98/AS C1 1 2  
CAB LE*: HP 81 20-0696 

PLUG*: NEMA 5-1 5 P  
CABLE*: HP 8120-1521 

PLUG*: CEE7-V11 
CA BLE*: HP 81 20-1 692 

PLUG*: DHCR 1 07 
CABLE*: HP 81 20-2956 

*The number shown for the plug is the industry identifier for the plug only. 

L ine 

240 V 
OPERATION 

Earth 

Line 

Neutral 

1 20 V-6A** 

Neutral 

Line 

Earth 

240 V 

OPERATION 

Line 

Neutral 

Earth 

240 V 

OPERATION 

The number shown for the cable is an HP part number. for a complete cable inc luding the p lug. 
**UL l isted for use in the U n ited States of America. ligure 1 -2 Accessories Supplied with the HP 3562A 

1 -3 
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G E N E RAL I N FORMAT ION MODE L 356J 
Table 1 -1 Manual Section Descriptions 

SECTIO N TITLE DESCRIPTION 

I GENERAL This section contains i nformation on how to use this 
IN FORMAT ION manual. Also inc luded are Safety Considerations, Recom-

mended Test Equipment and the HP 3562A Performance 
Specifications. 

11 PERFORMANCE This section contains the Operational Verif ication and the 
TESTS Performance Tests. Use the operational verification for in-

com ing and after-repair inspections. Use the performance 
tests to verify that the HP 3562A conforms to its pub-
I ished specifications. 

I I I  ADJUSTMENTS This section describes the adjustment procedures which 
wi l l  return the instrument to peak operat ing condition. 
Use this section when adjustment is recommended in 
Sections 11 and V I I  I .  

IV  REPLACEABLE This section l i sts the replaceable parts in order of their 
PARTS reference des ignators. Ordering information is a lso 

inc luded. 

V BACKDATING This section l ists the information requ i red to adapt this 
service manual to i nstruments manufactured prior to the 
printing of this manual .  

V I  C I RCUIT Th i s  section contains the H P  3562A theory of  operation, 
DESCR IPTIONS the s igna l  name descriptions, and c i rcu it  board b lock 

d iagrams. Use this section to understand how the 
H P  3562A's ci rcu its function. 

V I I  FA ULT This section contains the information requ i red to isolate 
ISOLATION fa i lures to the c ircu it  board level .  D iagnostic pass and 

fai l  messages are found in this section. Use this section 
to start troubleshooting the HP 3562A. 

V I I  I SERVICE This section contains a l l  the information requ i red to 
isolate fa i lu res to the component level .  The i nformation 
is l isted in  order of the c i rcu it board assembly number, 
A1 through A35. Use this section after the faulty 
assem bly has been identified. 

IX SCHEMATICS This  section contains c ircu it  board schematics, 
component locators, and the instrument block d iagram. 
Use this section with Sections V I I  and V I I  I . 

1 -4 
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'OD E L  3562A G E N E RAL  I N FORMATION 

1-3 ACCESSORIES 

The fol lowing accessories are supp l ied with the H P  3562A: 
L ine Power Cord . . . . . . . . . . . . . .  See figu re 1 -2 
Operating Manual . . . . . . . . . . . . .  H P  03562-90000 
Programming Manual . . . . . . . . . .  H P  03562-90030 
Service Manual . . . . . . . . . . . . . . .  H P  03562-9001 0 
Disp lay Service Manua l . . . . . . . .  H P  01 345-9091 6 

The fol lowi ng accessories are avai lab le :  

Transit Case . . . . . . . . . . . . . . . . . .  HP 921 1 -2663 

1 -4 INSTRUMENT DESCRIPTION 

The H P  3562A is a dual-channel ,  FFT-based network, spectrum and waveform analyzer 
which p rovides analys i s  capab i l ities in  both the time and frequency domains . The 
0-to-1 00 kHz frequency range, 1 50 d B  measurement range and 80 dB  dynam ic range of the 
H P  3562A make it a powerfu l  too l for testi ng and analys i s  in electron ic, mechan ical and 
servo contro l  system appl ications. 

This analyzer has a pair of d ifferential input channels and a bu i lt-in s ignal source. Bes ides 
l i near and logarithmic resol ution measurement modes, the H P  3562A also provides swept 
s ine measurements. 

The digital section of this instrument provides the· f lexib i l ity to man ipu l ate the gathered 
data into almost any format requ i red through waveform math, frequency response syn
thes is, and cu rve fitti ng routines. The HP 3562A also d i rectly drives HP-G L p lotters without 
a control ler. External disc drives can be d i rectly driven for data and instrument state storage. 

11-5 OPTIONS 

There are f ive options avai lab le for the H P  3562A. They are avai lab le e ither when the 
instrument is ordered, or they may be insta l led later. These options are l isted in tab le 1 -2 .  

Option 

907 
908 
909 
91 0 
91 4 

Table 1 -2 HP 3562A Options 

Description 

Front Handle Kit 
Rack Mount Kit 
Rack Mount and Front H and le Kit 
Extra Operating Manuals (1 set) 
Delete Service Manual 

1-6 SAFETY CONSIDERATIONS 

The H P  3562A is a Safety C lass 1 instrument (provided with a protective earth term inal) .  
A lthough this instru ment has been des igned in  accordance with inte rnational safety stan
dards, this manual contains information, cautions and warn i ngs which must be fo l lowed 
to ensure safe operation and reta in the HP  3562A in safe operati ng condit ion . Service 
and adjustments shou ld be performed only by qua l ified personnel who are aware of the 
hazards involved. 

1 -5 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


G E N ERAL I N FORMATION MODEL  3562 

1 -6 

1 -7 GROUNDING 

On the H P- I  B connector pin 1 2  and p ins 1 8  through 24 are tied to protect ive earth ground 
and the H P-I B cable sh ie ld .  The instrument frame, chass is, covers and a l l  exposed metal 
surfaces are connected to protective earth grou nd. The input term inal outer BNC con
ductor is NOT connected to protective earth ground, and can be raised to a maximum 
of 42 Vpk with respect to instru ment chassis . 

I WARNING 

DO NOT interrupt the protective earth gro und or "float" the 
HP 3562A. This action could expose the operator to potentially 
hazardous voltages. 

1-8 OPERATOR MAINTENANCE 

Operator maintenance is l im ited to rep lac ing the l i ne fuse (MP205) and c lean ing the fan 
f i lter. There are no operator control s  or user serviceable parts ins ide the H P  3562A. On ly 
trai ned service personne l  shou ld perform instrument repai rs .  

I WARNING 

To avoid serious injury, disconnect the ac line power cord before 
removing or installing the ac line fuse. 

Voltage settings 

There are two vo ltage settings on the rear panel of the HP  3562A. Before connecti ng the 
l i ne power cord or tu rn ing on the instru ment, verify the vo ltage selector switch is in the 
correct pos ition for the input l i ne vo ltage. 

I WARNING 

Only a fuse (MP205) with the requ ired rated current and specified 
type should be used for replacement. The use of repaired fuses 
and short circuiting of fuse holders is not perm itted. Whenever 
it is likely that the protection offered by the fuse has been impaired, 
the HP 3562A must be made inoperative and secured against 
unintended operation. 

I WARNING 

Under no circumstances should an operator remove any co vers, 
screws, or in any other way enter the HP 3562A. There are no 
operator controls inside the HP 3562A. 
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1 
I PDE L 3562A G E N E RAL  I N FORMAT ION 

How to clean air filter 

The cool ing fan's a i r  fi lter is located on the rear pane l .  To service the f i l ter, remove the 
power cable and remove the four knur led nuts that hold the f i lter to the rear pane l .  C lean 
the fi lter us ing a sol ution of warm water and a m i ld soap or rep lace the f i lter. The air 
fi lter should be cleaned every 30 days. 

Cleaning Solvents 

Unp lug the instrument power cord before c lean ing any portion of the instru ment. Use 
only non-abras ive, non-corros ive c leansers. A sol ution of warm water and m i ld soap is 
recommended. 

1 -9 SPECIFICATIONS 

The 3562A specif i cations are l i sted in table 1 -3 .  These specif i cations describe the instru
ment's warranted performance. Supp lemental characteristics are intended to provide 
information usefu l in applying the i nstrument by giving typ ical ,  but non-warranted, per
formance specifications. Supplemental characteristics are denoted as "typical ,  "nom inal", 
or "approximate ly". 

Table 1 -3 Specifications 

FREQUENCY 

Measurement Range: 64 JLHz to 100 kHz, both channels single or dual channel operat ion. 

Accuracy: ±0.004% of frequency reading 

Resolution: Span/800, both channels, s ingle or dual channel operation. 

Spans: Baseband Zoom 

# of spans 66 65 
Minimum span 10.24 mHz 20.48 mHz 
Maximum span 100 kHz 100 kHz 
T ime record (Sec) 800/Span 800/Span 

Window Functions: Hanning, f lat top, uniform, force, exponentia l, and user-def ined. 

Window Parameters: 

No ise Equiv BW 
(% of span) 

3 dB BW 
(% of span) 

Shape Factor 
(60 dB BW/ 3 dB BW) 

Typical Real Time Bandwidth: 
Single channel, s ing le display 
S ingle channel, fast averaging 
Dual channel, s ingle disp lay 
Dual channel, fast averaging 
Throughput to CS/80 disc 

S ingle channel 
Dual channel 

Flat Top 

0.478 

0.45 

2.6 

2.5 kHz 
10 kHz 

2 kHz 

5 kHz 

1 0  kHz 
5 kHz 

Hanning Uniform 

0.188 0.125 

0.185 0.125 

9.1 716 

1-7 
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G E N ERAL I N FORMAT ION MODEL  3562 

1 -8 

Table 1 -3 Specifications cont. 

and 2 are the recommended input connections. 

:re Input Channel 
BNC Connector 

Input Signal 

Case 3 

Case 4 Input Signal A 

.-----.---.j rv • BNC Connector 
:J Input Channel 

Input Signal B 

rv 

Cases 3 and 4 are input connections which degrade alllJJllLUue 
accuracy. For these cases, the ampl itude accuracy on=viouslv 
specified must be mod ified with the accuracy adders. 
paragraph) 

Figure 1 -3 Input Connections 
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I ODE L  3562A G E N E RAL  I N FORMAT ION 

, 

Table 1 -3 Specifications cont. 

Accuracy Adder: Single channel, inputs connected as shown in Cases 3 and 4 in figure 1-3. Add ±0.35 dB 
and ± 4.0° to the abso lute accuracy. 

Accuracy Adder: Dual channel measurements Add ±0.35 dB and ±4.00 once for each input connected as 
shown in Cases 3 and 4 in f igure 1 -3 .  

Window Flatness: 

F lat Top: +0, - 0.01 dB  

Hanning: +0, - 1 .5 d B  

Un iform: +0, - 4.0 dB 

Noise Floor: F lat top window, 500 source i mpedance. - 51 dBV range 
20 Hz to 1 kHz (1 kHz span) < - 1 26 dBV « - 1 34 dBV/..JRZ) 
1 kHz to 100 kHz (1 00 kHz span) < -'1 16 d BV « -144 dBV/..JRZ) 
Dynamic Range: A l l  d istortion ( intermodu lation and harmonic), spur ious and a l ias products � 80 dB below 
full scale input range (1 6 averages <1 0 kO termination). 

PHAS E 

Accuracy: Single Channel, i nput connections as specified in Cases 1 and 2 i n  f igure 1-3. 
< 10 kHz ±-

10 kHz to 100 kHz 

INPUTS 

Input impedance: 1 MO ± 5 %  shunted by <1 00 pF. 

2. 
5° 
±-
12 
.0° 

Input Coupling: The inputs may be ac or dc coupled; ac ro l loff is <3 dB at 1 Hz. 

Crosstalk: < - 1 40 dB (500 source, 500 input term ination, input connectors shie lded) 

Common Mode Rejection: 
o Hz to 66 Hz 

66 Hz to 500 Hz 

Common Mode Voltage: dc to 500 Hz 

Input Range (dBV rms) Maximum (ac + dc) 

+27 to -12 ±42.0 Vpk 

-13 to - 51 ±1 8.0 Vpk* 

80 
dB 

65 
dB 

'For the -43 to - 51 dBV input ranges, common mode signal levels cannot exceed ±18 Vpk or (Input Range) + (Common Mode Rejection), 

whichever is the lesser level. 

Common Mode Voltage: 500 Hz to 1 00 kHz. The ac part of the signal is l im ited to 42 Vpk or ( I nput Range) 
+ (1 0 dB), whichever is the lesser level .  

1-9 
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T;�bJe 1 -3 Specifications cont. 

1 -1 0  
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'''Vl�'.LJLL 3562A G E N E RAL  I N FORMATION 

Table 1 -3 Specifications cont. 

GENERAL 

Specifications apply when AUTO CAL is enabled, or within 5° (and 2 hours of last internal calibration. 

Ambient Temperature: 0 to 55 °C. 
Relative Humid ity: ::;:;95% at 40 0C. 
A ltitude : ::;:;4,572m (15,000 ft). 

Storage: Weight: 
Temperature: - 40 to + 75 °C. 
Alt itude: ::;:;15,240m (50,000 ft). 

26 kg (56 Ibs) net 
35 kg (77 Ibs) shipping 

Power: Dimensions: 
115 Vac +10%, -25%,48 to 440 Hz 
230 Vac +10%, - 15%, 48 to 66 Hz 
450 V A maximum 

222 mm (8.75 in) high 
426 .mm (16.25 in) wide 
578 mm (22.75 in) deep 

HP-IB: 
Implementation of IEEE Std 488-1978 
SH1 AH1 T5 TEO L4 LEO SR1 RL 1 PPO DC1 DT1 CO 
Supports the 91 XX and 794X fami l ies of HP disc drives as well as Hewlett-Packard Graphics Language (HP-GL) 
digital plotters. 

1 - 1 0  RECOMMENDED TEST EOUIPMENT 

The equ ipment requ i red to mainta i n  the H P  3562A is l i sted i n  tab le 1 -4. Other equ ipment 
may be substituted for the recommended model if it meets or exceeds the l i sted cr it ical 
specifications. When substitutions are made, the user may have to mod ify the performance 
and adjustment procedu res to accommodate the d ifferent operating characteristics. 

Resistance Tolerance Power 

1 k {2 1 %  0.25 W 

100 k {2 1 %  0.25 W 

-hp- Part N umber 

��CONNECTOR 
0757-0280 

0757-0465 

� BNC FEMALE �""� 1250-0083 
./ RESISTOR � FIXED � � �CONDUCTOR RI 
CENTER PIN 
11048 -27603 rR �.. � SLEEVE 

� 

THREADED Assembly 

o 11048-27604 
'-.....� CONNECTOR 1 . . Cut resistor leads to 1 2mm on each end. 

BNC MALE 2. Solder one resistor lead to the center conductor of the 
1250-0052 BNC FEMALE connector. 

Figure 1-4 Constructing a Feedthrough 

3. Solder the CON DUCTOR CENTER P IN to the other 
lead of the resistor. 

4. Screw the SLEEVE and the BNC MALE connector i nto 
p lace. Tighten securely. 

1 -1 1  
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Instrument 

AC 
Cal ibrator 

Frequency 
Synthes izer 

(2) 

Dig ital 
Voltmeter 

Low 
D istortion 
Osc i l lator 

Osc i l loscope 

Signature 
Analyzer 

Variable AC 
Power Supply 

Tr ip le 
Output 

DC Power 
Supply 

Counter 

Table 1 -4 Recommended Test Equipment 

Recommended 
Critical Specifications Model 

1 0  Hz to 1 00 kHz; 1 mV to 1 0V F luke 5200A 
Ampl itude Accuracy: ± .1 % Alternative 

H P  745A 
Datron 4200 

Frequency Range: 1 Hz to 1 00 kHz  H P  3325A 
Frequency Accuracy: 1 0  ppm Opt 001 
Ampl itude Range: 40 Vp-p Opt 002 
Ampl itude Accuracy: 

0.2 dB from 1 Hz to 1 00 kHz A lternative 
1 dB from 1 00 kHz to 1 MHz (1 ) HP 3326A 

Opt 002 

5112 digit HP 3456A 
AC Vo ltage: 

30 Hz to 1 00 kHz; 0.1 to 500V; 
±0.1 % ;  1 MO input im pedance 

dc Voltage: 
1 V  to 1 000V; ±0.1 % 

Frequency Range: 1 H z  to 1 00 kHz H P  339A 
Ampl itude Range: 0.1 V to 1 Vrms Alternative 
Distortion: :5: - 80 dB (0.01 % )  H P  3326A 

Bandwidth: >50 MHz H P  1 980B 
Two Channel; External Trigger Alternative 

HP 1 740 

Maximum Clock: >25 MHz HP 5006A 
C lock Set up Time: <20 ns Alternative 

HP 5005A 
H P  5005B 

Voltage Range: 80 to 1 20 Vac ** 
Frequency Range: 60 Hz 
Voltage Accuracy: ± 2 %  

Voltage Range: +1 5 to - 1 5  Vdc, 0 to H P  6235A 
+6 Vdc 

Power: 1 3  watts Alternative: 
H P  6236A 

Frequency Range: 0 Hz to 1 00 MHz HP  5335A 
External Frequency Standard I nput: Alternative: 

1 0  MHz HP 5238B 
1 0  MHz Opt 01 0 

* P = Performance Tests, A = Adjustments, 0 = Operational Vertification, 
F = Fault Isolation, T = Troubleshoot i ng 

U se* 

P,O 

P,O 

P,T,F 

P 

A,T,F 

T 

T 

T 

A 

** No specific model number is recommended,any variable AC power supply which meets the l isted critical 
specifications may be used. 
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Instrument 

Probe, 
Osci I loscope 

H P  3562A 
Service 

Kit 

Feedthrough 
Term inations 

(2) 

(1 ) 

Cables 
(2) 

Adapters 

Resistors 
(2) 

(1 ) 

Table 1 -4 Recommended Test Equipment cont. 

Recommended 
Critical Specifications Model 

Impedance: 10 M!) H P  1 001 4A 
D ivision Ratio: 1 0:1 Alternatives: 
Maximum Voltage: 500 Vdc H P  1 001 6B 

HP 1 0004A 
H P  1 00050 

D igital Extender Brd (H P 03562-66540) H P  03562-84401 
Analog Extender Brd (HP  03562-66541 ) 
Input/Analog Ext Brd (H P 03562-66542) 
Common Mode Cable (HP 03562-61 620) 
I nput Extender Cable (H P 03562-61 621 ) 
5MB to BNC adapter cab le 

(HP 03585-61 61 6) 

50!): ±1 % at dc H P  11 048C 
Alternative: 
H P  1 01 00C 

600!): ± 1 % at dc H P  1 1 095A 

BNC to BNC: length ;S30 cm H P  81 20-1 838 
Alternative: 
H P  1 1 1 70A 

BNC fem ale to Banana male Pomona Elect. 
Model 1 296 

BNC (f) to dual banana male HP 1 251 -2277 
BNC Tee (m)(f)(f) H P  1 250-0781 

Value 1 k!) H P  0757-0280 
Accuracy: 1 % 
Power: 0.25W 

Value: 1 00 k!) H P  0757-0465 
Accuracy: 1 % 
Power: 0.25W 

* P = Performance Tests, A = Adjustments, ° 
F = Fault Isolation, T = Troubleshooting 

Operational Verification, 

Use* 

A,F, 
T 

P,A,O 
F,T 

P,O 

P,O 

P,O 

P 

1 -'1 3/1 -1 4 
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SECTION 11 
PERFORMANCE TESTS 

2-1 INTRODUCTION 

This section conta ins the operational  verifi cation and the performance tests . The opera
tional verif ication provides a h igh leve l of confidence regard ing instrument operation and 
shou ld be used for incom ing and after-repair inspections. The completion of a l l  the per
formance tests verifies that the H P  3562A conforms to its pub l ished specif ications. One 
or more of the performance tests should be done after some repai rs .  Refer to "Service," 
Section V I I I , for this information. 

Note: Tables and f igures begi nn ing with "(OV)" are used in  the operational verifica
tion tests. 

2-2 CALIBRATION CYCLE 

To ver ify that the HP  3562A is meeti ng its publ ished specifications, the performance tests 
must be done every twe lve months .  

2-1 /2-2 
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ODE L  3562A OPERATIONAL VE R I F ICAT ION 

PART A 
OPERATIONAL VERIFICATION 

2-3 INTRODUCTION 

These tests check selected specif ications in the i r  worst case condit ions to provide a high 
level of confidence regard ing instrument operation. This brief verification procedure shou ld 
be used for incoming and after-repa i r  inspections. The operational verif i cation takes ap
proximate ly two hou rs to complete . 

2-4 HOW TO USE PART A 

1 .  Start each operational verif ication test by sett ing the test equ ipment to the preset 
cond itions l i sted in the " I n it ia l Equ ipment Setup," paragraph 2-6. 

2. There are two types of keys on the H P  3562A, hard keys and soft keys. I n this section 
the hard keys are in  bold text, and the soft keys are in  regu lar text. 

For example: 

F REQ FREQ SPAN 10 kHz 

Th i s  example instru cts you to p ress the hard key FREQ and the soft key FREQ SPAN.  
After press ing the soft key FREQ SPAN enter 10 kHz .  

3. Refer to f igure 2-1 for the pos it ion of the X and Y marker read ings. 

4. Record the resu lts of each of the operational verifi cation tests on the "Operation 
Verification Test Record," paragraph 2-1 6. This test record may be reproduced without 
written permiss ion of Hewlett-Packard .  

5 .  I f  the HP 3562A fa i l s  a test, u se  the " I f  Test Fai l s  Check:" paragraph at the end of 
each test. 

X � 2 5 .  0 k I'>X�50. Ok Y � - 3 5 1 .  4 B 6  I'> Y � 1 2 . 0 2 4 2  
Ya=- 3 5 1 .  S d B  6.Y a = 1 2 . 0 3 4  

SYNTHE S I S  

- 344 

/Oiv 

B . o 

dB 

-4oB 

--

o 

/ 

Figure 2-1 (OV) Marker Positions 

/ 1\ 
"'-

"". 

P 1 Z Cl e era 

'-----

H2O 

.-/ 
11\ \ 

"" 
� 

lOOk 

2-3 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


OPE RAT IONAL V ER I F ICAT ION MODEL 3562 

2-4 

2-5 REOUIRED TEST EOUIPMENT 

The recommended test equ ipment is l i sted in table 1 -4. If the recommended equ ipment 
is not avai lab le, a substitute may be used which meets or exceeds the requ i red 
characteristics given i n  tab le 1 -4. 

2-6 INITIAL EOUIPMENT SETUP 

When the recommended test equ ipment of table 1 -4 is used to complete the operational 
verification, the instruments l isted below must be set to the preset cond itions l isted before 
beg inn ing the test. I n  each test, any unspecif ied parameters shou ld be set to the fol low
ing condit ions: 

H P  3325A freq uency synthesizer 

Function S I N E  WAVE ( -) 

Frequency 1 kHz 

Amp l itude 1 mVrms 

Phase o Degrees 

dc Offset OV 

Modu lation OFF  

Sweep OFF  

Fluke 5200 a c  cal ibrator 

Frequency 1 kHz 

Ampl itude .01 Vrms 

Voltage E rror % OFF 

Vern ier o 

Mode OPER  

Control LOCAL 

Phase Lock OFF  

Sense I NT ERNAL 
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2-7 SELF TEST 

This test determines if the H P  3562A is operating correctly. No tests shou ld be attempted 
unt i l  the instrument passes this test. 

Requ ired Test Equipment 

None 

Procedu re 

1 .  Press the H P  3562A keys as fol lows: 

SPCL FCTN SELF  TEST 

2 .  This test takes about 0.5 min utes to comp lete . 

3. When "S E LF TEST PASSES" is d isp layed in the lower r ight corner of the d isp lay, check 
PASS on the Operational Verifi cation Test Record . 

If Test Fails: 

Go to "Fau lt I so lation Section", Section V I I .  

2-8 DC OFFSET 

This test measu res the level of the dc offset generated with auto cal on .  

Requ ired Test Equipment 

(2) son feedthrough termi nations 

D @ �M�DDD 
° 0 00000 0 

H P  1 1 048C 

�Gl�� .QQD_ DDD DD 000 8 DD�[gJ 00 • •  BOO DDD � BBBG ggg �� [�J[�J[�-.=�J 
000 

50 OHM 
FEEDTHROUGH TERMINATI ONS 

HP 1 1 04Bd1L 
ALLI GATOR C L I P  CABLES 

Figure 2-2 (OV) DC Offset Test Setup 

2-5 
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2-6 

Procedure 

A. Connect the test i nstruments as shown in f igure 2-2 . Keep the leads to chassis ground 
as short as poss ib le . 

B. Press the H P  3562A keys as fo l lows: 

PRESET 

CAL 

WIN DOW 

AVG 

FREQ 

U N ITS 

A & B  

x 

RAN G E  

START 

RESET  

AUTO 
ON 

S I N G LE 
CAL 

U N I FRM 

2 

STABLE 

1 kHz  

P SPEC 
UN ITS 

X VALUE  

-51 d BVrms 

ENTER  

VOLTS 
RMS 

VOLTS 

o Hz 

C .  Record the Ya marker read ing on the Operational Verifi cation Test Record for the 
CHAN 1 measu red value. 

D. Record the Yb marker read ing on the Operational Verification Test Record for CHAN 
2 measured value. 

If  Test Fai ls Check: 

Adjustments 
Section I I I  

T roubleshooting 
Section V I I I  

Track and Hold Offset Adjustment 
I nput DC Offset Adjustment 

A33, A35 I nput Boards 
A32, A34 Ana log Digital Converter Boards 
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2-9 AMPLITUDE ACCURACY and fLATNESS 

This test measu res the ampl itude accu racy and flatness of the H P  3562A using the ampl itude 
refe rence of the ac cal i brator. 

Requ ired Test Equipment 

Frequency Synthes izer 
AC Ca l ib rator 

AC CALIBRATOR 
FLUKE 5200A 

REAR PANEL VIEW 

D 
FRONT PANEL VIEW 

PHASE 
LOCK 

INPUT 

0 
C!) 
(i) 

0 
0 

0 0 0 0 . �� o • 

HP  3325A 
F luke 5200A 

FREQUENCY SYNTHESIZER 
HP 3325A 

�I : : : I c:::::J C!J 1 m m m W�8 1 00000 1 @@ 11 G m m m m 1 
m m m. 88 88888 I!J[§J • 

o C!J 00000 " m • (il 
BNC CABLE � 8120-1B40 I 

HP 3562A 

11 11��[g8 mooO[QJ 

@ G;;� 
���� [�J[ � J� �-. =�-:; 

OUTPUT ,.----J 7 L-, 
, .... 

if'-TEE 

� BNC/OUAL BANANA 13'---F TO 
\ 11001-60001 1250 

� BANANA/BANANA 

Figure 2-3(OV) Amplitude Accuracy and Flatness Test Setup 

BNC CABLE 
8120-1B38 
1250-0781 

F BARREL 
-0080 

2-7 
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Procedure 

A. Connect the test instruments as shown in f igure 2-3 . Refer to " I n itial Equ ipment Setup," 
section 2-6, for unspecif ied parameters. 

B. Set the test instruments i n it ia l ly as fo l lows: 

F requency Synthes izer 

Amp l itude 
F requency 
Function 

AC Ca l ib rator 

Phase Lock 
Sense 
Mode 
Frequency 
Amp l itude 

1 Vrms 
1 kHz  
S i ne  Wave 

ON 
INT E RNAL 
OP ER  
1 kHz 
2.7698 Vrms 

C .  Press the HP 3562A keys as fo l lows: 

PRESET 

CAl 

WIN DOW 

AVG 

U N ITS 

A & B  

RESET  

S I NG LE 
CAL 

FLAT TOP 

4 

STA BLE 

P S PEC  
UN I TS 

Table 2-1 (CV) Amplitude Accuracy and Flatness 

HP 3562A 
Range Signal ac Calibrator 

Setting Frequency Amplitude 

9 dBVrms 1 kHz 2.81 84 Vrms 
9 dBVrms 99 kHz 2.81 84 Vrms 
o dBVrms 1 kHz 1 .0000 Vrms 
o dBVrms 99 kHz 1 .0000 Vrms 

- 1 3  dBVrms 1 kHz .22387 Vrms 
- 1 3  dBVrms 99 kHz .22387 Vrms 

ENTER  

VOLTS 
RMS 

VOLTS 

Specification 
Lower Limit Upper Limit 

8.849 dBV 9.1 51 dBV 
8.849 dBV 9.1 51 dBV 

- .1 51 3  dBV .1 51 3  dBV 
- .1 51 3  dBV .1 51 3 dBV 
- 1 3.1 5 dBV - 1 2.85 dBV 
- 1 3.1 5 dBV -12 .85 dBV 
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D. For each of the frequenc ies l i sted in  tab le 2-1 perform steps 1 through 7: 

1 .  Press the HP 3562A keys as fol lows: 

RAN G E  To range setting in  tab le 

F REQ CENTER  FREQ . . .  

2 .  Set the ac ca l ibrator to the s igna l  frequency. 

3. Set the frequency synthes izer to the s ignal frequency. 

4. Set the ac cal ib rator's ampl itude. 

5 .  Press the HP 3562A keys as fol lows: 

START 

SPCL 
MARKER MRKR ..... 

P EAK 

To s ignal frequency 
in  table 

6. Record the Ya marker read ing on the Operational Verification Test Record for CHAN 1 .  

7 .  Record the Yb marker read ing on the Operational Verification Test Record for CHAN 2. 

If  Test Fai ls Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section V I I 

2nd Pass Ga in  Adju stment 
ADC Offset and Reference Adjustment 
I nput F latness Adju stment 
I nput Attenuator Adju stments 
Cal ibrator Adj ustment 

A33, A35 I n put Boards 
A32, A34 Analog D igital Converte r Boards 
A30 Analog Sou rce Board 

2-9 
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2-1 0  AMPLITUDE AND PHASE MATCH 

This test determ ines if the H P  3562A's ampl itude and phase match between channel 1 
and channel 2 are with in the spec ified l im its. 

Required Test Equipment 

BNC Tee H P  1 250-0781 

HP 3562A 

BNC CABLE � 
B120-1840 

I_---�=BNC CABLE 
B120-1838 �TEE 1250-0781 

F TO F BARREL 
1250-0080 

Figure 2-4 (aV) Amplitude and Phase Match Test Setup 

Procedure 

A. Connect the H P  3562A as shown in f igure 2-4. The cables to channel 1 and channel 
2 must be the same length. 

B. Press the H P  3562A keys as fol lows: 

PRESET 

CAL 

I N P UT 

CO U P LE 

RESET  

S I NG LE 
CAL 

CHAN1 
AC 

CHAN2 
AC 

G ROUND 
CHAN1 

G ROUND 
CHAN2 
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C. 

SE LECT 

TRIG 

W I N DOW 

AVG 

SOU RCE 

MEAS 

DISP 

SCALE 

Perform steps 1 through 6: 

O V  

SOU RCE TR IG 

UN I FRM 

16 

STA BLE 

PR I ODC 
CHIRP 

FREQ RESP 

X F IXD 
SCALE 

1 .  Press the HP 3562A keys as fol lows: 

RAN G E  - 47 dBVrms 

SO U RCE SOU RC E  LEVEL . . . .  

SCALE Y F IXD 
SCALE 

START 

Y -.1, .1 dB 

ENTER  

.375, 1 00 kHz  

- 49 d BVrms 

-.2, .2 dB 

2 .  If the measu rement is with in the marker band, check PASS on the Operation 
Verifi cation Test Record for part 1 .  

3. Press the H P  3562A keys as fol lows: 

RAN G E  o dBVrms 

SOU RCE SOU RCE  LEVE.L. . .  o dBVrms 

START 

y - .1,.1 dB  

4 .  I f  the measurement is with in the marker band, check PASS on  the Operation 
Verifi cation Test Record for part 2 .  

2-1 1 
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5 .  Press the H P  3562A keys as fo l lows: 

RAN G E  1 0  dBVrms 

SOU RCE SOURCE LEVEL  . . . .  1 0  d BVrms 

START 

y -.1 ,.1 dB  

6. I f  the measurement is with in  the marker band, check PASS on the Operation 
Verifi cation Test Record for part 3. 

D. Perform steps 1 through 6: 

1 .  Press the HP 3562A keys as fo l lows: 

RA N G E  

SOU RCE 

COO RD 

START 

SCALE 

y 

- 47 d BVrms 

SOURCE LEVEL  . . . .  

PHASE 

Y F IXD 
SCALE  

Y VALUE  

- 49 dBVrms 

- 1 , 1 Degree 

- .5, .5 Degree 

2. If the measu rement is with in  the marker band, check PASS on the Operation 
Verification Test Record for part 4. 

3 .  Press the H P  3562A keys as fol lows: 

RAN G E  o d BVrms 

SOU RCE SOURCE LEVE L . . . .  o dBVrms 

START 

y Y VALUE  - .5,.5 Degree 

4. I f  the measurement is with in the marker band, check PASS on the Operation 
Verifi cation Test Record for part 5. 
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5 .  Press the HP 3562A keys as fol lows: 

RAN G E  1 0  d BVrms 

SOU RCE SOURCE  LEVE L  1 0  dBVrms 

START 

y Y VALUE  - .5, . 5  Degree 

6. If the measu rement is with in  the marker band, check PASS on the Operation 
Verifi cation Test Record for part 6. 

I f  Test Fails Check: 

2nd Pass Ga in Adj ustment Adjustments 
Section I I I  ADC Offset and Reference Adj ustment 

I nput F latness Adjustment 
I nput Attenuator Adjustments 
Ca l ib rator Adjustment 

A33, A35 I nput Boards Troubleshooting 
Section VI I A32, A34 Analog D ig ital Converter Boards 

A30 Analog Sou rce Board 

2-1 1 FREQU ENCY ACCURACY 

This test measu res the frequency accu racy of the HP  3562A . 

Required Test Equi pment 

Frequency Synthes izer 
son feedthrough te rm i nation 

FREQUENCY SYNTHES I Z ER 
HP 3325A 

[§:=:J 1 

[ffiJ� 0 0 0. 88 
o 0 

: : : 1 0 0 DODO! w�@ 1 10 0 0 0 0 1 88888 li lil  • 00000 � 0 ·  � 

H P  3325A 
H P  1 1 048C 

HP 3562A 

0 @ 

�M�� o 0 000 000 

8NC CABLE � 8 1 2 0 - 1 8 4 0  

Figure 2-5 (OV) Frequency Accuracy Test Setup 

rgg Gl�� .QQD_ DDD DD oo� 8 DD;; [QJ BB ODD • •  BB G ggg � 
[�J[�J[�=.=�J 

{} � HP 1 1 0 48C 
5 0  OHM FEEDTHROUGH 
TERMINATION 

2-1 3 
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Procedure 

A .  Connect the test equ ipment as shown in f igure 2-5 . Refer to " I n itial Equ ipment Setu p," 
section 2-6, for unspec ified parameters. 

B .  Set the test instru ments i n itial ly as fo l lows: 

Frequency Synthes izer 

Frequency 
Ampl itude 
Function 

99 kHz 
1 Vrms 
S ine Wave 

C. Press the H P  3562A keys as fo l lows : 

PRESET 

CAl 

RAN G E  

FREQ 

AVG 

START 

x 

RESET 

S I NGLE  
CAL 

o dBVrms 

CE NTE R FREQ 

2 

STABLE  

99 kHz  

ENTER  

D. Record the X marker read ing a s  the measu red va lue on  the Operationa l  Verif ication 
Test Record . 

I f  Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section V I I 

20.48 MHz Reference Adj ustment 

A31 Tr igger Board 
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2-1 2 COMMON MODE REJECTION 

This test measures the capab i l ity of the 3562A to ignore a s ignal which appears 
s imu ltaneously and i n  phase at the high and low input of a s ingle channel .  

Requ ired Test Equipment 

Frequency Synthes izer 
Common Mode Cable 

FREQUENCY SYNTHESIZER 
HP 3325A 

� I  : : : I IT::J (;:) 
m�IDDDDll[rn10 0 0 0 0 1 0 0 � 88 ggggg � �  0 

o (;:) 00000 0 0 IIJ 

BNC/BNC 
B120-1840 

HP  3325A 
H P  03562-61 620 

HP 3562A 

1 1  I��� 000 8 DDD[gJ 000 DDD� 000 0 0  

000 ODD DD 
® oooQ ODD DD 

�M��W� �=.=�� � )  L.., I¥ 

ALLIGATOR/ALLIGATO� '-TEE 
'-F T 

BNC CABLE 
8120-1838 
1250-0781 

o F BARREL 
-0080 1250 

Figure 2-6 (QV) Common Mode Rejection Test Setup #1 

2-15 
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Procedu re 

A. Connect the test instruments as shown in f igure 2-6. Refer to " I n itial Equ ipment Setup", 
paragraph 2-6, for unspec ified parameters. 

B. Set the frequency synthes izer as fol lows: 

Function 
H igh Voltage 
Output 

S i ne Wave 

ON 

C. Press the H P  3562A keys a s  fo l lows: 

PRESET 

CAl 

AVG 

W I N DOW 

A & B  

U N ITS 

R ESET 

S I NGLE 
CAL 

1 6  

STABLE  

F LAT TOP 

P SPEC 
U N ITS 

Table 2-2 (CV) Common Mode Rejection 

Signal Signal Range 
Amplitude Frequency Setting #1 

5.680 Vrms 66 Hz 1 6  dBVrms 

3.41 3 Vrms 500 H z  11  dBVrms 

Range 
Setting #2 

- 8 dBVrms 

- 1 2  dBVrms 

ENTER  

VOLTS 
RMS 

VOLTS 

Specification 

::;; 80 dB 

::;; 65 dB 

D. For each of the frequenc ies l i sted in tab le 2-2 perform steps 1 through 9: 

1 .  Set the Frequency Synthesizer as fol lows: 

Ampl itude 
Frequency 

To s ignal ampl itude i n  table 
To s ignal frequency in  tab le 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


· ODEL 3562A OP ERATIONAL VERI F ICATION 

2. Press the HP 3562A keys as fol lows: 

F REQ 

RAN G E  

START 

SPCL 

MARKER 

CENTER  FREQ To s ignal frequency 
in  tab le 

To range setting #1 i n  tab le 

MRKR 
P EAK  

3 .  Record the Ya marker ampl itude read ing on  the Operation Verification Test Record 
as the fi rst measurement for CHAN 1 .  

4. Record the Yb marker ampl itude read ing on the Operation Verification Test Record 
as the fi rst measurement for CHAN 2 .  

FREQUENCY SYNTHESIZER 
HP 3325A 

� I  

m� 8 8 8. 88 
o 8 

00000 00000 00000 00000 
: : :  I tIJ 8 

I �� 1 18 8 � 8 8 1 
�, 8 · III 

BNC/BNC 
B120 1B40 

HP 3562A 

0 rgg Gl�� muJ;;�;;� G ;;� @ 

�M�� WW� - -::; � � �-.. -� o 0 000 000 
.....-r j L"::" 

-.J¥ 
7 '-TEE 

COMMON MODE � �� '-F TO 
HP 03562-61620 1250 

Figure 2-7 (CV) Common Mode Rejection Test Setup #2 

BNC CABLE 
B120-1B3B 
1250-07B1 

F BARREL 
-OOBO 

2-1 7 
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5 .  Connect the test instruments as shown i n  f igure 2-7 . 

6. Press the H P  3562A keys as fo l lows: 

RA N G E  

START 

SCALE 

x 

To range setti ng #2 in  tab le 

Y AUTO 
SCALE 

To s ignal frequency in  tab le 

7. When the average is complete, record the Ya am pl itude read i ng on the Operation 
Verification Test Record as the second measurement for CHAN 1 .  

8. Record the Yb ampl itude read i ng on the Operation Verif ication Test Record as the 
second measurement for CHAN 2 .  

9 .  Ca lcu late the re lative value for both channels :  

F i rst 
Measu rement 

Second 
Measu rement Relative Value 

If  Test Fails Check: 

Adj ustments 
Section I I I  

Troub leshooting 
Section VI I 

I nput dc  Offset Adjustment 
Ca l ibrator Adjustment 

A33, A35 I nput Boards 
A30 Analog Sou rce 

2-1 3 SINGLE CHANNEL PHASE ACCURACY 

This test measu res the phase accu racy of the HP  3562A relative to the phase of the trig
ger s ignal .  The frequency synthes izer is u sed to input a square wave to one channel and 
the external trigger in put. 

Req ui red Test Equ ipment 

Frequency Synthes izer 
50n feedthrough term ination 
2 BNC Tees 

H P  3325A 
H P  1 1 048C 
H P  1 250-0781 
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FREQUENCY SYNTHESIZER 
HP 3325A 

� I  : : :  I c=J [!J [ffi] � I :DDDDi I � 18 8 8 8 81 8 8 � GG 88888 m m  . 
o [!J 00000 G 8 · (i) 

BNC/BNC 
8120-1840 

HP 3562A 

1 1  _��� oBB 8 DDD[gJ o DDD� ooB . .  
00 ODD DD @ 000 8 ODD DD �M��Wr� -• • 000 000 · • 

o 0 000 000 � �� - .- -. ...., ,-.-, 
BNC/BNC ..--J L, 

B120-1B40 I 1""-
�>-TEE -<...L.IU;-lIiI � 1104BC F TO F BARREL� 

1250-0080 � FEEDTH F= TERMIN 

Figure 2-8 (DV) Single Channel Phase Accuracy Test Setup 

Procedure 

BNC CABLE 
8120-1838 
1250-0781 

50 OHM 
ROUGH 
ATION 

A. Connect the test instruments as shown in f igure 2-8. Refer to " I n itial Equ ipment Setup," 
section 2-6, for unspec ified parameters. 

B .  Set the test instruments in it ia l ly as fol lows: 

Frequency Synthes izer 

Frequency 
Ampl itude 
DC Offset 
Fu nction 

9 kHz 
1 Vrms 
o Vdc 
Square Wave 

2-1 9 
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C. Press the HP 3562A keys as fol lows: 

PRESET RESET 

CAl S I NGLE 
CA L 

SHECT 
MEAS POWE R  

SPEC 

AVG 5 ENTER  

STA BLE 

T IM AV 
ON 

WIN DOW U N I FRM 

SHECT 

TRIG O V  

EXT 

MEAS 

DISP F I LTRD 
I N PUT AVRG 

L I N EAR 
SPEC 1 

B L I N EAR  
SPEC  2 

A & B  

COO RD PHASE 

START 

X 9 kHz  

D .  Record the Ya marker read ing o n  the Operational Verification Test Record for CHAN 1 .  

E .  Record the Yb  marker read ing o n  the Operational Verification Test Record for CHAN 2. 

F .  Set the frequency Synthes izer as fol lows: 

Frequency 99 kHz 

2-20 
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G .  Press the H P  3562A keys as fol lows: 

SE LECT 

TRIG 

START 

x 

CHAN1 
IN PUT 

99 kHz  

H .  Record the Ya marker read ing on  the Operational Verification Test Record for CHAN 1 .  

I .  Record the Yb marker read ing on the Operational Verification Test Record for CHAN 2 .  

If  Test Fails Check: 

Adj ustments 

Troubleshooting 
Section VI I 

None 

A33, A35 I nput Boards 
A32, A34 Analog D igital Converte r Boards 
A31 Trigger Board 
A6 D ig ital F i l ter Control ler 
A1 D ig ital Sou rce 

2-1 4  NOISE AND SPURIOUS SIGNAL LEVEL 

This test measures the level of the noise floor and any spur ious s ignals generated with in 
the HP 3562A . 

Requ i red Test Equipment 

(2) son feedthrough te rminations H P  1 1 048C 

1 1  I��� 000 8 DDD[gJ §§§ DDD � 
ODD DD @ 0 0 ODD DD 

�M=�WW[�-.=�J 
000 

HP 1 1 04Bd)l 
50 OHM 

FEEDTHROUGH TERMINATIONS 

ALLI GATOR CLIP CABLES 

Figure 2-9 (OV) Noise and Spurious Signal Level Test Setup 

2-21 
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Procedu re 

A. Connect the test instruments as shown in figu re 2-9. Keep the leads from the feed
through te rminations to chass i s  ground as short as poss ib le . 

B .  Press the HP 3562A keys as fo l lows: 

PRESET 

CAl 

RAN G E  

I N P UT 
CO U P LE 

FREQ 

AVG 

WIN DOW 

U N ITS 

C. Perform steps 1 through 4: 

RESET 

S I NGL E  
CA L 

- 51 dBVrms 

CHAN 1 
AC 

CHAN 2 
AC 

FREQ SPAN 

START FREQ 

20 

STABLE 

U N I FRM 

P SPEC 
U N I TS 

1 .  Press the H P  3562A keys as fol lows: 

START 

SCALE 

SPCl 

MARKER 

Y AUTO 
SCALE  

MRKR -

PEAK 

1 kHz 

20 Hz 

ENTER  

VOLTS 
RMS 

VOLTS 

2 .  I f  the Ya marker read ing i s  less than or equal to - 1 31 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 1 .  
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3 .  Press the HP 3562A keys as  fol lows: 

B 

SCALE 

SPCL 

MARKER 

Y AUTO 
SCALE 

MRKR -
PEAK 

4. I f the Yb marker read ing i s  less than or equal to - 1 31 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 2. 

Table 2-3 (OV) Spurious Signals 

Start Frequency 
Frequency Span Specification 

20 Hz 1 kHz :;:; - 1 31 dBV 

1 kHz 10 kHz :;:; - 1 31 d BV 

90 kHz 1 0  kHz :;:; - 1 31 d BV 

D. For the rest of the start frequenc ies in  tab le 2-3 perform steps 1 through 4: 

1 .  Press the HP 3562A keys as fol lows: 

F REQ 

A 

START 

SPCL 

MARKER 

START FREQ 

FREQ SPAN 

MRKR -
PEAK 

To start frequency in  
table 

To frequency span in  
tab le 

2 .  I f  the Ya marker read ing i s  less than or equal  to - 1 31 dBVrms check PASS 
on the Operation Verifi cation Test Record for CHAN 1 .  

2-23 
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3 .  P ress the H P  3562A keys as fol lows: 

B 

SPCL 

MARKER MRKR -+ 

PEAK 

4. I f the Yb marker read ing i s  less than or  equal  to - 1 31 dBVrms check PASS 
on the Operation Verifi cation Test Record for CHAN 2. 

Table 2-4 (DV) Noise Level 

Start Frequency 
Frequency Span Specification 

20 Hz 1 kHz :5 - 1 34 d BV/..JRZ 

1 kHz 50 kHz :5 - 1 44 d BV/..JRZ 

50 kHz  50  kHz :5 - 1 44 d BV/..JRZ 

E .  Press the H P  3562A keys as fo l l ows: 

W I N DOW 

U N ITS 

FLAT TOP 

P SPEC 
UN I TS 

V/.JHZ 

F. For each of the start frequenc ies l i sted in  tab le 2-4 perform steps 1 through 5: 

1 .  Press the H P  3562A keys as fol lows: 

F REQ START FREQ 

FREQ SPAN 

START 

To start frequency in  
tab le 

To frequency span in  
tab le  

2 .  When the average is complete, press the HP 3562A keys as  fo l lows: 

A 

SPCL 

MARKER MRKR -+ 

PEAK 
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3 .  I f  the Ya marker read ing is less than or equa l  to the specif ication, check 
PASS on the Operation Verif ication Test Record for CHAN 1 .  

4. Press the H P  3562A keys as fol lows: 

B 

SPCL 

MARKER MRKR .

PEAK  

5 .  I f  the Yb  marker read ing is less than o r  equal to the spec ification, check 
PASS on the Operation Verif ication Test Record for CHAN 2. 

If  Test Fails Check: 

Adj ustments 
Section I I I  

Troubleshooting 
Section V I I  

2nd Pass Ga in Adj ustment 
ADC Offset and Reference Adjustment 

A33, A35 I nput Boards 
A32, A34 Analog D igital Converte r 
AS D igital F i l ter 
A4 Local Osc i l l ator 

2-1 5 SOURCE AMPLITUDE ACCURACY AND FLATNESS 

This test measu res the ampl itude accu racy and f latness of the H P  3562A source. 

Requi red Test Equipment 

None 

Procedure 

A. Connect the H P  3562A source to channel 1 .  

B. Press the H P  3562A keys as fol lows: 

PRESET 

CAL 

I N PUT 

COU P LE 

RA N G E  

RESET 

S I NGLE 
CAL 

GROUND 
CHAN 1 

5 V  

2-25 
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MEAS 

MODE 

SOU RCE 

U N ITS 

FREQ 

START 

SWE PT 
S I N E  

SOURCE  L EVE L . . . .  

P SPEC 
UN ITS 

STOP 
FREQ 

C. When the sweep is complete perform steps 1 and 2 :  

1 .  Press the H P  3562A keys a s  fol lows: 

SCALE Y F IXD 
SCALE 

L I N EAR  
SWE E P  

4.47 V 

VOLTS 
RMS 

VOLTS 

65 kHz 

9,1 1 dB  

2 .  I f  the trace i s  between the 9 dB and the 1 1  dB l im its, check PASS on  the 
Operation Verification Test Record for the 0 to 65 kHz span . 

D. Press the HP  3562A keys as fol lows: 

FREQ 

START 

START 
FREQ 

E. When the sweep is complete perform stage 1 and 2 :  

1 .  Press the HP  3562A keys as fol lows: 

SCALE Y FIXD 
SCALE 

65 kHz 

8.5, 1 1  dB 

2. If the trace is between the 8 .5 dB and the 1 1  dB l im its, check PASS on the Opera
tion Verification Test Record for the 65 kHz to 1 00 kHz span . 

If Test Fai ls Check: 

Adj ustments 

Troubleshoot ing 
Section V I I I  

None 

A30 Analog Sou rce Board 
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2-1 6  OPERATIONAL VERIFICATION TEST RECORD 

Range 
Settin'g 

- 51 dBV 

Range 
Sett ing 

9 dBV 

9 dBV 

o dBV 

o dBV 

- 1 3  dBV 

- 1 3  dBV 

Range 
Setting 

- 49 dBV 

o dBV 

1 0  dBV 

Signal 
Frequency 

1 kHz 

99 kHz 

1 kHz 

99 kHz 

1 kHz 

99 kHz 

Part 

1 

2 

3 

S ignal Frequency 

99,000 Hz 

2-7 Self Test 

2-8 DC Offset 

Measured Value 

CHAN 1 CHAN 2 

2-9 Amp litude Accuracy and flatness 

CHAN 1 and CHAN 2 Floating 

Spec ification 

Lower L im it Upper L imit 

8.849 dBV 9.1 51 dBV 

8.849 dBV 9.1 51 dBV 

- 0.1 51 3 dBV 0.1 51 3 dBV 

- 0.1 51 3 dBV 0.1 51 3 dBV 

- 1 3 .1 5 dBV - 1 2.85 dBV 

- 1 3.1 5 dBV - 1 2.85 dBV 

2-10 Amplitude and Phase Match 

PASS Ampl itude Part 
Specif ication 

± 0.1 dB 4 

± 0.1 dB 5 

± 0.1 dB 6 

2-11 frequency Accuracy 

Specification 
Lower L imit Upper L im it 

98.996 kHz 99.004 kHz 

OPERATIONAL VER I F ICAT ION 

PASS 

Specification 

< - 71 dBV 

Measured Value 

CHAN 1 CHAN 2 

PASS Phase 
Specification 

± 0.5° 

± 0.5° 

± 0.8° 

Measured Value 

2-27 
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2-1 2 Common Mode Rejection 

F i rst Second 
Measurement - Measurement = Relative Value 

Signal Fi rst Second Measu red 
Frequency Measurement Measurement Value Specification 

CHAN 1 CHAN 1 CHAN 1 

66 Hz �80 dB 

500 Hz �65 dB 

Signal F i rst Second Measured 
Frequency Measurement Measurement Value 

Specification 

CHAN 2 CHAN 2 CHAN 2 

66 Hz �80 dB 

500 Hz �65 dB 

2-1 3 Single Channel Phase Accuracy 

S ignal 
Frequency Trigger Specification Measured Value 

Slope Type Lower L im it Upper L imit CHAN 1 CHAN 2 

9 kHz pas EXT - 92.5° - 87.5° 

99 kHz pas CHAN 1 - 1 02° - 78.0° 

2-1 4 Noise and Spurious Signal Level 

Spurious Signals 

Start Frequency PASS PASS Specification 
Frequency Span CHAN 1 CHAN 2 

20 Hz 1 kHz :0; - 1 31 d BV 

1 kHz 1 0  kHz :0; - 1 31 d BV 

90 kHz 10 kHz :0; - 1 31 d BV 

Noise Level 

Start Frequency PASS PASS Specification 
Frequency Span CHAN 1 CHAN 2 

20 Hz 1 kHz :0; - 1 34 d BV/.)RZ 

1 kHz 50 kHz :0; - 1 44 d BV/.)RZ 

50 kHz 50 kHz :0; - 1 44 d BV/.)RZ 

2-1 5 Source Amplitude Accuracy and Flatness 

o Hz to 65 kHz PASS 

65 kHz to 1 00 kHz PASS 

2-28 
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I ODEL  3562A PERFORMANCE TESTS 

PART B 

PERFORMANCE TESTS 

2-1 7 INTRODUCTION 

To ver ify the the HP  3562A is meet ing its pub l ished specif ications, the performance tests 
must be done in the order l isted every twelve months. Use the "Operational Verif ication," 
part A, for incoming and after-repair inspections. The performance tests take approximate ly 
eight hou rs to complete. 

2-1 8  HOW TO USE PART B 

1 .  Start each performance test by setting the test equ ipment to the preset cond itions 
l i sted in  the " I n it ial Equ ipment Setup," paragraph 2-20. 

2. There are two types of keys on the H P  3562A, hard keys and soft keys . I n this section 
the hard keys are in  bold text, and the soft keys are in  regu lar test. 

For example : 

F REQ FREQ SPAN 1 0  kHz 

This example instru cts you to press the hard key FREQ and the soft key FREQ SPAN.  
After press ing the soft key FREQ SPAN enter 10 kHz .  

3 .  Refer to figu re 2-1 0 for the pos ition of the X and Y marker read ings. 

4. Record the resu lts of each of the performance tests on the "Performance Test Record," 
paragraph 2-42. This test record may be reproduced without written perm iss ion of 
Hewlett-Packard. 

5. If the H P  3562A fai l s  a test, use the " I f  Test Fai l s  Check:" paragraph at the end of 
each test. 

X � 2 5 . 0 k D X � 5 0 .  O k  Y � - 3 5 l .  4 B 6  D Y � 1 2 . 0 2 4 2  
Y a = - 3 S 1 .  S d B  6. Y a =  1 2 .  0 3 4  

S Y N T H E S I S  

- 3 4 4  

/ O i v  

B .  0 

d B  

- 4 0 B  

--

o 

Figure 2-1 0 Marker Positions 

/ 1\ 
/ I'" 

"'-.. 

P 1 Z o e e r a  

'----

H z  

.-/ 
/\ \ 

� 
� 

l O O k  
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2-30 

2-19  REQUIRED TEST EQUIPMENT 

The recommended test equ i pment is l i sted in  table 1 -4. If the recommended equ ipment 
is not ava i lab le, a substitute may be used which meets or exceeds the requ i red character
istics given in  tab le 1 -4. 

2-20 INITIAL EQUIPMENT SETUP 

When the recommended test equ ipment of table 1 -4 is used to complete the performance 
tests, the instruments l i sted below must be set to the preset cond itions l i sted before beg in
n i ng the test. I n  each test, any unspec ified parameters shou ld be set to the fol lowing con
d it ions: 

HP 3325A F requency Synthesizer 

Function 

Frequency 

Ampl itude 

Phase 

dc Offset 

Modu l ation 

Sweep 

Fluke 5200 AC Calibrator 

Frequency 

Amp l itude 

Voltage 
E rror % 

Vern ier 

Mode 

Control 

Phase Lock 

Sense 

S I N E  WAVE ( - )  

1 kHz  

1 mVrms 

o Degrees 

OV 

OFF  

OFF  

1 kHz  

.01 Vrms 

OFF  

o 

OPER  

LOCAL 

OFF  

I NT E RNAL 
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H P  3456A Digital Voltmeter 

Function ac V ( -V) 

Range AUTO 

Tr igger I NTE RNAL 

Sample Rate MAX IMUM 

H igh Resol utio.n. . .  ON 

Auto Ca l  ON 

2-2 1 SELF TEST 

This test determ ines if the H P  3562A is operati ng correctly. No tests shou ld be attempted 
unti l  the instrument passes this test. 

Required Test Equi pment 

None 

Procedu re 

1 .  Press the H P  3562A keys as fol lows: 

SPCL FCTN SEL F  TEST 

2. Th is test takes about 0.5 m inutes to com plete. 

3. When "SE LF TEST PASSES" is d isp layed in the lower ri ght corner of the disp lay, check 
PASS on the Performance Test Record . 

If Test Fai ls: 

Go to "Fau lt Iso lation," Section V I I .  

2-2 2 DC OFFSET 

This test measures the level of the dc offset generated with in the H P  3562A with auto on .  

Specification 

For range setti ngs between + 27 d BV and - 35 dBV the DC offset wi l l  be greater than 
30 dB below the range setting. For range setti ngs between - 36 dBV and - 51 dBV the 
offset w i l l  be greater than 20 dB below the range setting. 

2-31 
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2-32 

Requ ired Test Equipment 

(2) son feedthrough te rmi nations HP 1 1 048C 

Table 2-5 DC Offset 

Range Setting 

7 d BVrms 

- 35 d BVrms 

- 51 d BVrms 

Specification 

< - 23 dBV 

< - 65 d BV 

< - 71 d BV 

1 1  II��� 000 8 DDD[gJ 000 DDD � 000 . .  
000 ODD DD @ 000 8 ODD DD 

�M��WW[�-.=�J 
000 

FEED THROUGH TER::N��:g�� � 11 � 
ALL I G ATOR CLIP CABLES � 

Figure 2-1 1 DC Offset Test Setup 

Procedure 

A. Connect the test instruments as shown in f igure 2-1 1 .  Keep the leads to chass is ground 
as short as poss ib le. 
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B. Press the H P  3562A keys as fol lows: 

PRESET RESET 

CAL AUTO 
ON 

S I NGLE 
CA L 

W I N DOW U N I FRM (NONE) 

AVG 2 

STA BLE 

FREQ 1 kHz  

U N ITS P SPEC 
UN ITS 

A & B  

X o Hz  

ENTER  

VOLTS 
RMS 

VOLTS 

C. For each of the range setti ngs I isted in  tab le 2-5 , perform steps 1 through 3 :  

1 .  Press the HP 3562A keys as  fol lows: 

RA N G E  

START 

To range 
sett ing in  
tab le 

2 .  Record thE: Ya marker read i ng on the performance test record for the 
CHAN 1 measu red value. 

3 .  Record the Yb marker read ing on the performance test record for the 
CHAN 2 measured value. 

I f  Test Fai ls Check: 

Adjustments 
Section I I I  

Trou bleshooting 
Section V I I 

Track and Hold Offset Adjustment 
I n put DC Offset Adjustment 

A33, A35 I nput Boards 
A32, A34 Analog D igital Converter Boards 

2-33 
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2-2 3 AMPLITUDE ACCURACY and FLATNESS 

This test measures the ampl itude accu racy and flatness of the HP  3562A us ing the ampl itude 
reference of the ac cal i brator. 

Specification 

I f  the measurement of a signal i s  between the BNC center conductor and BNC she l l  and 
the ampl itude is equal to the range setting, the marker ampl itude read ing wi l l  not deviate 
from the actua l  s ignal ampl itude by more than: 

Range Setti ng 

+ 27 dBV to -40 dBV 
-41 dBV to - 51 dBV 

Accu racy 

±0 .1 5 dB ± 0 .01 5% Range Setting 
± 0.25 dB ± 0.025% Range Setting 

If the measurement of a signal i nc l udes a s ignal between the BNC shel l and the chass is, 
the marker ampl itude read ing w i l l  not deviate from the actual s ignal ampl itude by more 
than: 

Range Setting 

+ 27 dBV to - 40 d BV 
-41 dBV to - 51 dBV 

Requ ired Test Equipment 

Frequency Synthes izer 
AC Ca l ibrator 
BNC Tee 

Accu racy 

± 0.50 dB ± .01 5 %  Range Setting 
± 0 .60 dB ± .025% Range Setting 

HP 3325A 
F luke 5200A 
H P  1 250-0781 
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AC CALI BRATOR 
FLUKE 5200A PHASE 

LOCK 

REAR PANEL V I EW INPUT 

D E� 
(i) 
(i) 

FRONT PANEL V I E W  

0 
0 

0 0 0 0 11 �. o • 

OUTPUT 

\ 

FREQUENCY SYNTHESIZER 
HP 3325A 

�I 

m� 0 0 0. 88 
o 8 

: : : 1 0 8 
00000 I �� W �  0 � 0 0 1 00000 00000 00000 � 0 ·  ill 

BNC CABLE � 8 1 2 0 - 1 8 4 0  

HP 3562A 

I I  _��� ;rnOoo[gJ 

@ Q �� 
�M��[�J[�J�.-.=.� 

,...,.--J.-/ L..., 
./ Y 

'----- TEE 

� 8NC/OUAL 8ANANA '- F TO 

1 1 0 0 1-60 0 0 1 1250 

8NC CABLE 
8 1 20- 1 838 

1250-07 8 1  

F BARREL 
-0080 

� BANANA/BANANA 

L-------__ J 
Figure 2-1 2 Amplitude Accuracy and Flatness Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-1 2. Refer to " I n itial Equ ipment Setup," 
paragraph 2-20, for unspecif ied parameters. 

B. Set the test instruments i n it ial ly as fo l lows: 

Frequency Synthes izer 

Ampl itude 
Frequency 
Function 

AC Ca l i brator 

Phase Lock 
Sense 
Mode 
Frequency 
Amp l itude 

0.5 Vrms 
1 kHz  
S ine Wave 

ON 
I NT ERNAL 
OP ER  
1 kHz 
2.81 84 Vrms 

2-35 
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C. Press the H P  3562A keys as fol lows: 

PRESET 

CA l 

I N PUT 

COUPLE 

WIN DOW 

AVG 

U N ITS 

A & B  

RESET  

S I NG LE 
CAL 

G ROUND 
CHAN 1 

G ROUND 
CHAN 2 

FLAT TO P 

4 

STA BLE 

P SPEC 
UN ITS 

Table 2-6 Amplitude Accuracy and Flatness 
Measurement One 

BNC shel l grounded 

H P  3562A 
Signal AC Cal ibrator Range 

Setting Frequency Ampl itude 

9 d BVrms 1 kHz 2.81 84 Vrms 
9 d BVrms 99 kHz 2.81 84 Vrms 

- 1 3  d BVrms 1 kHz .22387 Vrms 
- 1 3  d BVrms 50 kHz .22387 Vrms 
- 1 3  d BVrms 90 kHz .22387 Vrms 
- 1 3  d BVrms 99 kHz .22387 Vrms 

- 23 d BVrms 1 kHz 70.795 mVrms 
- 23 d BVrms 99 kHz 70.795 mVrms 

- 26 d BVrms 1 kHz 50.1 1 9  mVrms 
- 21 d BVrms 1 kHz 89.1 25 mVrms 
- 1 7  d BVrms 1 kHz  .1 41 25 Vrms 
- 1 4  dBVrms 1 kHz .1 9953 Vrms 
- 1 1  dBVrms 1 kHz .281 84 Vrms 

2-36 

ENTER  

VO LTS 
RMS 

VOLTS 

MODEL  3562 

Specifi cation 
Lower L imit Upper L imit 

8.849 dBV 9.1 51 d BV 
8.849 dBV 9.1 51 d BV 

- 1 3.1 5 d BV - 1 2.85 d BV 
- 1 3.1 5 d BV - 1 2.85 d BV 
- 1 3.1 5 d BV - 1 2.85 d BV 
- 1 3.1 5 d BV - 1 2.85 d BV 

- 23.1 5 d BV - 22.85 d BV 
- 23.1 5 dBV - 22.85 d BV 

- 26.1 5 dBV - 25.85 d BV 
- 21 .1 5  d BV - 20.85 d BV 
- 1 7.1 5 d BV - 1 6.85 d BV 
- 1 4.1 5 d BV - 1 3.85 d BV 
- 1 1 .1 5  d BV - 1 0.85 d BV 
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D. For each of the frequencies l i sted in  tab le 2-6 perform steps 1 through 7. 

1 .  Press the H P  3562A keys as fol lows: 

RAN G E  To range setting i n  tab le  

F REQ CENTER  FREQ 

2 .  Set the ac cal ibrator to the s igna l  frequency. 

To s igna l  frequency 
i n  tab le  

3 .  Set the frequency synthesizer to the s igna l  frequency. 

4. Set the ac ca l i brator's ampl itude. 

5. Press the HP 3562A keys as fo l lows: 

START 

SPCL 

MARKER MRKR 
PEAK 

6 .  Record the Ya marker read ing on the Performance Test Record for 
the measured value CHAN 1 .  

7 .  Record the Yb marker read ing on the Performance Test Record for 
the measured value CHAN 2 .  

Table 2-7 Amplitude Accuracy and Flatness 
Measurement Two 

BNC shel l grounded 

HP 3562A 
Range Signal AC Cal ibrator 
Setting Frequency Ampl itude 

- 51 dBVrms 1 kHz 2.8184 mVrms 
- 49 dBVrms 1 kHz 3.5481 mVrms 
- 47 d BVrms 1 kHz 4.4668 mVrms 
- 45 d BVrms 1 kHz 5.6234 mVrms 
- 43 d BVrms 1 kHz 7.0795 mVrms 
- 41 d BVrms 1 kHz 8.91 25 mVrms 
- 39 d BVrms 1 kHz 1 1 .220 mVrms 

E .  Repeat part 0 us ing tab le 2-7 for measurement two. 

Spec ification 
Lower L im it Upper L imit 

- 51 .25 d BV - 50.75 d BV 
- 49.25 d BV - 48.75 dBV 
- 47.25 d BV - 46.75 d BV 
- 45.25 d BV - 44.75 d BV 
- 43.25 d BV - 42.75 dBV 
- 41 .25 d BV - 40.75 d BV 
- 39.25 d BV - 38.75 d BV 

2-37 
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2-38 

F. Press the H P  3562A keys as fol lows: 

I N PUT 

CO U P LE FLOAT 
CHAN 1 

FLOAT 
CHAN 2 

C .  Reverse the banana p lug connector at the ac cal ib rator so the high input s ignal goes 
to the BNC she l l  of H P  3562A's input channels .  The BNC center conductor shou ld 
be grou nded for each channe l .  

Table 2-8 Amplitude Accuracy and Flatness 

Measurement Three 

BNC center conductor grounded 

HP 3562A Specif ication 
Range Signal AC Cal i brator Lower L im it 
Setting Frequency Ampl itude 

8 d BVrms 1 kHz  2.4570 Vrms 7.499 d BV 
8 d BVrms 99 kHz 2.4570 Vrms 7.499 d BV 

- 1 1  d BVrms 1 kHz .27701 Vrms - 1 1 .50 dBV 

- 1 3  d BVrms 1 kHz  .21 404 Vrms - 1 3.50 d BV 
- 1 3  d BVrms 50 kHz .21 404 Vrms - 1 3.50 d BV 
- 1 3  d BVrms 90 kHz  .21 404 Vrms -1 3.50 d BV 
- 1 3  d BVrms 99 kHz .21 404 Vrms -1 3.50 d BV 
- 27 d BVrms 1 kHz 43.702 mVrms - 27.50 d BV 
- 27 d BVrms 99 kHz  43.702 mVrms - 27.50 d BV 

H. Repeat part D us ing table 2-8 for measurement three. 

If  Test Fails Check: 

Adjustments 
Section I I I  

Troub leshooting 
Section VI I 

2nd Pass Ca in Adju stment 
AC Offset and Reference Adjustment 
I nput F latness Ad justment 
I n put Attenuator Adju stments 
Cal i b rator Adjustment 

A33, A35 I n put Boards 
A32, A34 Analog D ig ital Converter Boards 
A30 Ana log Source Board 

Upper L imit 

8.501 dBV 
8.501 d BV 

- 1 0.50 dBV 

- 1 2.50 d BV 
- 1 2.50 dBV 
- 1 2.50 dBV 
- 1 2.50 d BV 
- 26.50 d BV 
- 26.50 dBV 
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2-24 AMPLITUDE LINEARITY 

This test measures the ampl itude l i nearity of the HP  3562A by using the ampl itude reference 
of the ac ca l ibrator. 

Specification 

If the measu rement of a s ignal is between the BNC center conductor and BNC she l l  and 
the amp l itude is equal to the range setti ng, the marker ampl itude read ing w i l l  not deviate 
from the actual s ignal amp l itude by more than: 

Range Setti ng 

+ 27 dBV to -40 d BV 
- 41 dBV to - 51 dBV 

Accu racy 

±0 .1 5 dB ± 0.01 5% Range Sett ing 
± 0.25 dB ± 0.025% Range Setti ng 

I f  the measu rement of a s ignal i nc l udes a s ignal between the BNC shel l and the chassis , 
the marker amp l itude read ing wi l l  not deviate from the actual s ignal ampl itude by more 
than: 

Range Setting 

+ 27 dBV to -40 dBV 
- 41 dBV to - 51 dBV 

Required Test Equipment 

Frequency Synthes izer 
AC Ca l ibrator 
BNC 

Procedure 

Accu racy 

± 0.50 dB  ± .01 5% Range Setting 
± 0.60 dB ± .025% Range Setti ng 

H P  3325A 
Fl uke 5200A 
H P  1 250-0781 

A. Connect the test instruments as shown in figure 2-1 3. Refer to "I n itial Equ ipment Setup," 
paragraph 2-20, for unspecified parameters. 

B. Set the test instruments i n itial ly as fol lows: 

Frequency Synthes izer 

Frequency 
Ampl itude 

AC Ca l ibrator 

Frequency 
Ampl itude 
Phase Lock 
Sense 
Mode 

1 0  kHz 
1 Vrms 

10 kHz 
1 0  Vrms 
ON 
INT ERNAL 
OPER  

2-39 
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AC CALI BRATOR 
FLUKE 520,OA PHASE 

LOCK 

REAR PANEL V I E W  I N PUT 

D G 
® 
® 

FRONT PANEL VIEW 

CO 
CO 

0 0 0 0 . �. o • 

OUTPUT 

Figure 2-1 3 Amplitude Linearity Test Setup 

C. Press the HP 3562A keys as fo l lows: 

PRESET RES ET 

CAl S I NGLE  
CAL 

W I N DOW FLAT TOP 

AVG 4 

STABLE  

RANGE 21 dBVrms 

FREQUENCY SYNTHESIZER 
HP 3325A 

� I  : : : 1 c::::J 8 
m�IDDDD1 1 �10 0 0 0 ° 1 0 0 � 88 ggggg w w  . 
o 8 00000 0 · � 

BNC CABLE � 8 1 20- 1 B40 

HP 3562A 

1 1  II��� lrnooo[gJ ODD o .  

@ §8 G ggg� 
�l:J��WW �-.=;; 

MODE L 3562 

,-,---1./ -c:=, k7 BNC CABLE 
8 1 20- 1838 ,/ 

� BNC/OUAL BANANA 
1 1 0 0 1 - 6 0 0 0 1  

� BANANA/BANANA 

E NTE R 

'/ 

I 
'- T  

'--- F 
1 

EE 1250-0781 

TO F BARREL 
250-00BO 

FREQ CENTER FREQ 1 0  kHz 

2-40 
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I N PUT 

CO U P LE GROUND 
CHAN 1 

GROUND 
CHAN 2 

U N ITS P SPEC VOLTS 
UN ITS RMS 

VOLTS 

A & B  

COO RD MAG 
(U N) 

SCA LE Y AUTO SCALE  

Table 2-9 Amplitude Linearity 

Specification Specification 
BNC shell grounded BNC center conductor grounded 

AC Calibrator 
Amplitude Upper limit Lower limit Upper limit Lower limit 

1 0.00 Vrms 1 0.1 8 Vrms 9.827 Vrms 1 0.59 Vrms 9.439 Vrms 
1 .000 Vrms 1 .01 9 Vrms 981 .4 mVrms 1 .061 Vrms 942.6 mVrms 

1 00.0 mVrms 1 03.2 mVrms 96.79 mVrms 1 07.4 mVrms 92.91 mVrms 
1 0.00 mVrms 1 1 .67 mVrms 8.329 mVrms 1 2.09 mVrms 7.941 mVrms 

3 .1 623 mVrms 4.71 7 mVrms 1 .608 mVrms 4.850 mVrms 1 .485 mVrms 
1 .000 mVrms 2.51 7 mVrms - 51 7.1 uVrms 2.559 mVrms - 555.9 uVrms 

D. For each of the ampl itudes l i sted in table 2-9 perform steps 1 through 4. 

1 .  Set the ac ca l ibrator's ampl itude. 

2 .  Press the H P  3562A keys a s  fol lows: 

START 

SPCL 

MARKER MRKR 
PEAK 

3. Record the Ya marker read ing on the Performance Test Record for the 
measu red value CHAN 1 .  

4. Record the Yb marker read ing on the Performance Test Record for the 
measu red va lue CHAN 2 .  

2-41 
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2-42 

E .  Press the HP  3562A keys as fo l lows: 

I N PUT 

CO U P LE FLOAT 
CHAN 1 

FLOAT 
CHAN 2 

F. Reverse the banana p lug connector at the ac ca l i brator so the high input s ignal goes 
to the BNC she l l  of H P  3562A's i nput channels .  The BNC center conductor shou ld 
be grounded for each channe l .  

G .  Repeat part D for BNC center conductor grounded. 

If Test Fails Check: 

Adj ustments 
Section I I I  

Troub leshooting 
Section V I I 

2nd Pass Ga in Adjustment 
ADC Offset and Reference Adjustment 
I nput F latness Adj ustment 
I nput Attenuator Adjustments 
Ca l i brator Adju stment 

A33, A35 I nput Boards 
A32, A34 Analog Dig ital Converter Boards 
A30 Analog Sou rce Board 

2-2 5 AMPLITUDE AND PHASE MATCH 

This test determ ines if the H P  3562A's am pl itude and phase match between channel 1 
and channel 2 are within the spec ified l imits. 

Specification 

BNC she l l  of both channels grounded: 

The ampl itude deviation between channels wi l l  be no more than ± 0.1 dB, and the phase 
deviation no more than ± 0.5 degrees. 

BNC center conductor of both channels grounded: 

The ampl itude deviation between channels w i l l  be no more than ±0 .8d B, and the phase 
deviation no more than ± 8 .5 degrees. 

Requ ired Test Equipment 

BNC T E E  H P  1 250-0781 
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HP 3562A 

POMONA ELECTRIC 
BNC M/DUAL BANANA F 

MODEL 1 296 

1-----1-""7 BNC CABLE 
B 1 20- 1 B3B �TEE 1 250-07B1 

F TO F BARREL 
12 50-00BO 

BNC/DUAL BANANA 
1 1 0 0 1 - 60 0 0 1  

Figure 2-1 4 Amplitude and Phase Match Test Setup 

Procedure 

A. Connect the HP  3562A as shown in f igure 2-1 4. The cables to channel 1 and channel 
2 must be the same length. 

B. Press the HP 3562A keys as fol lows: 

PRESET RESET 

CAL S I NGL E  
CAL 

I N P UT 

CO U P LE CHAN1 
AC 

CHAN2 
AC 

GROUND 
CHAN1 

G ROUND 
CHAN2 

SE LECT 

TRIG O V  

SOURCE  TR IG 

2-43 
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W I N DOW 

AVG 

SOU RCE 

MEAS 

DISP 

SCALE 

C. Perform steps 1 through 6: 

U N I FRM 

1 6  

STA BLE 

PR IODC 
C H I RP 

FREQ RESP 

X F IXD 
SCALE 

1 .  Press the H P  3562A keys as fol lows: 

RANGE 

SO U RCE 

SCALE 

START 

y 

- 47 dBVrms 

SOURCE  LEVEL  . . . .  

Y F IXD 
SCALE 

- .1 ,  . 1  dB 

ENTER  

.375, 1 00 kHz  

- 49 dBVrms 

- .2, .2 dB  

2. I f  the measu rement is with in the marker band, check PASS on the Performance 
Test Record for part 1 .  

3. Press the HP 3562A keys as fol lows: 

RA N G E  o d BVrms 

SO U RCE SOU RCE LEVEL  . . . .  

START 

y - .1 ,.1 dB  

o dBVrms 

4. If the measu rement is with in the marker band, check PASS on the Performance 
Test Record for part 2. 
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5 .  Press the HP  3562A keys as  fol lows : 

RANGE 1 0  dBVrms 

SOU RCE SOU RCE LEVEL  . . . .  

START 

y - .1 ,.1 d B  

1 0  dBVrms 

6. I f  the measurement is within the marker band, check PASS on the Performance 
Test Record for part 3. 

D. Perform steps 1 through 6: 

1 .  Press the H P  3562A keys as fol lows : 

RANGE 

SOU RCE 

COORD 

START 

SCA LE 

y 

- 47 dBVrms 

SOURC E L EVE L  . . . .  

PHASE 

Y F IXD 
SCALE 

Y VALU E 

- 49 dBVrms 

- 1 ,  1 Degree 

- .5, .5 Degree 

2 .  I f  the measurement is within the marker band, check PASS on the Performance 
T est Record for part 4. 

3. Press the H P  3562A keys as fol lows: 

RAN G E  o dBVrms 

SOU RCE SOURCE LEVEL  . . . .  

START 

y Y VALUE  

o dBVrms 

- .5,.5 Degree 

4. I f  the measurement is within the marker band, check PASS on the Performance 
Test Record for part 5. 

2-45 
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5 .  Press the HP  3562A keys as  fo l lows: 

RAN G E  1 0  dBVrms 

SO U RCE SOURCE  LEVEL  . . . .  

START 

y Y VALUE  

1 0  dBVrms 

- .5, .5 Degree 

6. I f  the measurement is with in  the marker band, check PASS on the Performance 
Test Record for part 6. 

E . Reverse one of the banana plug connectors so the center conductor of each chan
nel 's BNC is grounded. 

F . Perform steps 1 through 4: 

1 .  Press the H P  3562A keys as fo l lows: 

I N PUT 

COUPLE 

COORD 

SCALE 

RAN G E  

SO U RCE 

START 

y 

FLOAT 
CHAN1 

FLOAT 
CHAN2 

MAC(d B) 

Y F IXD 
SCALE 

- 1 3  d BVrms 

SOURCE LEVEL  . . . .  

Y VALU E 

- 1 ,1 dB  

- 1 3 dBVrms 

- .8, .8 dB  

2 .  I f  the measurement i s  with in  the marker band, check PASS o n  the Performance 
Test Record for part 7. 

3 . Press the HP 3562A keys as fol lows: 

RAN G E  8 d BVrms 

SOU RCE SOU RC E  LEVEL  . . . .  

START 

y Y VALUE  

8 dBVrms 

- .8,.8 dB 
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4. I f  the measurement is with i n  the marker band, check PASS on the Performance 
Test Record for part 8. 

G. Perform steps 1 through 4: 

1 .  Press the H P  3562A keys as fol lows : 

RA N G E  

SOURCE 

COORD 

START 

SCALE 

y 

- 1 3  dBVrms 

SOURCE  LEVEL  . . . .  

PHASE 

Y F IXD 
SCALE 

Y VALUE  

- 1 3  dBVrms 

- 1 0, 1 0  Degree 

- 8.5, 8.5 degree 

2 .  I f  the measurement is withi n the marker band, check PASS on the Performance 
Test Record for part 9. 

3 . Press the H P  3562A keys as fol lows: 

RANGE 8 dBVrms 

SO U RCE SOU RCE  LEVEL  . . . .  8 dBVrms 

START 

y Y VALU E - 8.5, 8.5 Degree 

4. If the measurement is with in the marker band, check PASS on the Performance 
Test Record for part 1 0 . 

If Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section VI I 

2nd Pass Ga in Adjustment 
ADC Offset and Reference Adjustment 
I nput F latness Adjustment 
I nput Attenuator Adjustments 
Ca l ib rator Ad ju stment 

A33, A35 I nput Boards 
A32, A34 Analog D ig ital Converter Boards 
A30 Analog Sou rce Board 
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2-26 ANTI-ALIAS FBI.. TER RESPONSE 

S ignals with frequenc ies greater than 1 56 kHz may be sh ifted down into the 1 00 kHz fre
quency range as a resu lt of the H P  3562A's 256 kHz sample rate. This test measures the 
ab i l ity of the 1 00 kHz low pass anti-al ias f i lter to reject frequencies 1 56 kHz and greater. 

NOTE 

The HP 3325A may produce some spurious signals in the 0 to 
100 kHz span. Ignore signals at frequencies other than those listed 
in the table when performing th is test. 

Specification 

A l l  s ignals al ias ing i nto the 0 to 1 00 kHz frequency span wi l l  be attenuated at least 
80 dB  below the range setting. 

Required Test Equipment 

Frequency Synthes izer 
son feedthrough term i nation 
BNC Tee 

FREQUENCY SYNTHESIZER 
HP 3325A 

�I : : : I D 8 10 0 0 1 188 1 DDDDD I I@@ 1 10 0 0 0 0 1 0 0  0. 88 ggggg lU1 • 
o 8 00000 � 0 · ill 

BNC/BNC 
B120- 1840 

Figure 2-1 5 Anti-Alias Filter Response Test Setup 

H P  3325A 
H P  1 1 048C 
HP  1 250-0781 

HP 3562A 

1 1  II��� 8 ODD . .  mJaaaW] 

® 88 Q �� 
�M��[�J[ � J;;�=. =�� � L.-, - ,.,  

'-TEE 
HP 1 1048C '-F T 

BNC CABLE 
8120- 1838 

50 OHM FEEDTHROUGH 
TERMINATION 

1250-07B 1 
o F BARREL 

-0080 1250 
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Procedure 

A. Connect the test instruments as shown i n  f igure 2-1 5 .  Refer to " I n i t ia l Equ ipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the test instruments in it ial ly as fol lows: 

Frequency Synthes izer 

Amp l itude 
Frequency 
Function 

1 Vrms 
1 56 kHz 
S ine Wave 

C. Press the H P  3562A keys as fol lows: 

PRESET 

CAL 

RAN G E  

AVG 

W I N DOW 

I N PU T  

CO U P LE 

A & B  

U N ITS 

RESET  

S I NGLE 
CAL 

1 Vrms 

1 6  

STA BLE 

FLAT TOP 

G ROUND 
CHAN1 

GROUND 
CHAN2 

P S PEC  
UN ITS 

E NT ER  

VOLTS 
RMS 

VOLTS 

2-49 
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Table 2-1 0 Anti-Alias Filter 

Signal Al ias 
Frequency Frequency 

1 56 kHz 1 00 kHz 
1 84 kHz 72 kHz 
206 kHz 50 kHz 
267 kHz 11  kHz 

D. For each of the s ignal frequenc ies l i sted in  tab le 2-1 0 perform steps 1 through 4: 

1 .  Set the frequency synthes izer to the s ignal frequency in  tab le . 

2 .  Press the HP 3562A keys as fol lows: 

START 

x To a l ias frequency in  tab le 

3. I f  the Ya read ing is less than or equal to - 80 dBVrms check PASS on the Perfor
mance Test Record for CHAN 1 .  

4. If the Yb read ing is less than or equal to - 80 d BVrms check PASS on the Perfor
mance Test Record for CHAN 2 .  

If  Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section VI I I  

None 

A32, A34 Analog Digital Converter Boards 

2-2 7 FREQUENCY ACCURACY 

This test measures the frequency accu racy of the H P  3562A. 

Specification 

The frequency read ing w i l l  not deviate from the actual s ignal frequency by more than 
0.004% . 

Req uired Test Equipment 

Frequency Synthes izer 
son feedthrough te rmi nation 

HP 3325A 
HP 1 1 048C 
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HP 3562A 

FREQUENCY SYNTHESIZER [ I _��� 
HP 3325A 

mra� � I  : : : I c:::J C!J @ Q ;� m� 8 8 8. 88 0 C!J 
00000 00000 00000 00000 I �� 1 1 8 8 � 8 8 1 

8 · . �M�aWW� 
0 �. HP 1 1 0 48C 

8NC CABLE 
50 OHM FEED THROUGH 

r- 8 1 2 0 - 1 8 4 0  
TERMINATION 

Figure 2-1 6 Frequency Accuracy Test Setup 

Procedu re 

A. Connect the test equ ipment as shown in figure 2-1 6. Refer to " I n itial Equ ipment Setup," 
paragraph 2-20, for unspecifi ed parameters. 

B. Set the test instruments in it ia l ly as fol lows: 

F requency Synthes izer 

Frequency 
Ampl itude 
Function 

99 kHz 
1 Vrms 
Sine Wave 

C. Press the H P  3562A keys as fo l lows: 

PRESET 

CAL 

RA NGE 

F REQ 

AVG 

START 

x 

RESET  

S I NGLE  
CAL 

o d BVrms 

CENTER  FREQ 

FREQ SPAN 

2 

STABLE 

9 9  kHz 

.5  kHz 

E NTER  
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D .  Record the X marker read ing as the measured value on the Performance Test Record . 

I f  Test Fails Check: 

Adj ustments 
Section I I I  

Troub leshooting 
Section V I I  I 

20.48 MHz Reference Adj ustment 

A31 Tr igger Board 

2-28 INPUT COUPLING INSERTION LOSS 

This test measu res the insertion loss at 1 Hz due to the ac coup l ing capacitors. The 
ampl itude of a 1 Hz s ignal is measu red in  both ac and dc cou pled modes. The insertion 
loss is calcu lated as: 

dc Coupled Ampl itude 
ac Coupled Ampl itude 

Specification 

I nsertion Loss 

The insertion loss at 1 Hz due to the ac coup l ing capac itors w i l l  be less than 3 dB (41 . 3%). 

Required Test Equipment 

Frequency Synthes izer 
son feedthrough te rmination 
BNC Tee 

FREQUENCY SYNTHESIZER 
HP 3325A 

�I : : : 1 0 8 
m�IDDDD� I�10 0 0 0 0 1 0 0 � 88 ggggg m m  . 
o 8 00000 �� 0 · ill 

8NC/8NC 
8120-1840 

H P  3325A 
H P  1 1 048C 
H P  1 250-0781 

HP 3562A 

1 1  I��� mrnooo[gJ 

@ G ;i� 
�M��WWF._.=.� � L..., 

L -� 
'-TEE 

HP 11048C '-F TO 50 OHM FEEDTHRDUGH 1250 TERMINATION 

Figure 2-1 7 Input Coupling Insertion Loss Test Setup 

8NC CA8LE 
8120-1838 
1250-0781 

F 8ARREL 
-0080 
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Procedure 

A. Connect the test equ ipment as shown in figure 2-1 7. Refer to " I n itial Equ ipment Setup," 
paragraph 2-20, for unspecif ied parameters. 

B. Set the frequency synthes izer i n itial ly as fol lows: 
F requency Synthes izer 

Frequency 
Amp l itude 
Function 

1 Hz  
1 Vrms 
S ine Wave 

C. Press the HP  3562A keys as fol lows: 

PRESET 

CAL 

RANGE 

F REQ 

WIN DOW 

AVG 

U N ITS 

I N PUT 
CO U PLE 

START 

x 

SAVE 

RECALL 

I N PUT 

COU P LE 

START 

MATH 

RESET 

S I NG LE 
CAL 

1 Vrms 

FREQ SPAN 

UN I FRM 

4 

STA BLE 

P SPEC 
U N ITS 

CHAN1 
AC 

1 Hz 

SAVE DATA # 

C HAN1 
DC 

D IV  
(NOTE: Ignore math overflow message.) 

1 00 Hz 

ENTER  

VOLTS 
RMS 

VOLTS 

X MRKR 
SCALE 

1 

SAVED 1 

E NTER  
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D. Record the Ya read ing on the Performance Test Record for channel 1 .  

E .  Press the H P  3562A keys as fol lows: 

B 

I N P UT 
CO U P LE CH AN2 

AC 

START 

SAVE 
RECALL SAVE DATA # 2 ENTER  

I N PUT 
CO U P LE CH AN2 

DC 

START 

MATH D I V  SAVED 2 

F .  Record the Yb read ing on the Performance Test Record for channe l  2 .  

I f  Test Fails Check: 

Adj ustments None 

Troubleshooting 
Section VI I I  

A33, A35 I nput Boards 

2-29 SINGLE CHANNEL PHASE ACCURACY 

This test measu res the phase accu racy of the H P  3562A relative to the phase of the trig
ger s igna l .  The frequency synthes izer is used to input a square wave to one channel and 
the external trigger input. 

Specification 

When the BNC shel l  of a channel i s grounded, the marker phase read ing wi l l  not deviate 
from the actua l  phase of the s ignal re lative to the trigger by more than: 

Frequency Range 

o Hz to < 10  kHz 
10 kHz to 1 00 kHz 

Phase Deviation 

± 2.5 degrees 
± 1 2 .0 degrees 
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When the BNC center conductor of a channel is grounded, the marker phase read ing w i l l  
not deviate from the actual phase of the s ignal relative to the trigger by more than: 

F requency Range 

o to < 10  kHz 
10 kHz to 1 00 kHz 

Required Test Equipment 

Frequency Synthes izer 
500 feedthrough term ination 
(2) BNC Tees 

FREQUENCY SYNTHES I ZER 
HP 3325A 

� I  : : : 1 0 8 1 0 0 0 1  [8EJ I DODO! I � 10 0 0 0 0 1 
o 0 0. 88 ggggg (!](2] • 
o 8 00000 � 0 · \I) 

BNC/BNC 
8 1 20 1 8 40 

Phase Deviation 

± 6.5 degrees 
± 1 6 .0 degrees 

H P  3325A 
HP 1 1 048C 
H P  1 250-0781 

HP 3562A 

0 
If) 

�Gl�� .QQD_ DD� DD 
§o� 8 000 u,:: o ODD BB G ggg� ...., 

�M��[��r· ,-.-, o 0 000 000 � � 
...,----l L---, 

BNC/BNC 1"-
8 1 20- 1 83 8  '---- T E E  '-F T 

1 2 5  

B N C  CABLE 
8 1 20- 1 83 8  
1 250-078 1 

o F BARREL 
0-0080 50 OHM 

FEEOTHROUGH TERMINATION � 
H P 1 1 0 48C 

�l BNC/D UAL BANANA 
5 1 -2297 

TEE 1 250-078J � HP 1 2  tBNC (Fl /BANANA MALE 
PDMONA MODEL 1 296 

Figure 2-1 B Single Channel Phase Accuracy Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-1 8. Refer to " I n itial Equ ipment Setup", 
paragraph 2-20, for unspecified parameters. 

B. Set the test instruments i n iti a l ly  as fol lows: 

F requency Synthes izer 

Frequency 
Ampl itude 
DC Offset 
Function 

9 kHz  
1 Vrms 
o Vdc 
Square Wave 

2-55 
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C .  Press the HP  3562A keys as fol lows: 

PRESET RESET  

CAl S I NGLE 
CAL 

SHECT 

MEAS POWER  
S PEC 

I N PUT 
COUPLE G ROUND 

C HAN1 

G ROUND 
C HAN2 

AVG 5 ENTER 

STABLE 

T IM AV 
ON 

W I N DOW U N I FRM 

S HECT 

TRIG O V  

MEAS 

DISP F I LTRD 
I N PUT AVRG 

L I N EAR 
SPEC 1 

B 

L I N EAR 
SPEC 2 

A & B  

COO RD PHASE 

2-56 
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Table 2-1 1 Single Channel Phase Accuracy 

Signal Trigger Trigger 

Frequency Slope Type 

9 kHz pas IN PUT CHAN 1 

9 kHz pas I N PUT CHAN 2 

9 kHz pas EXTE RNAL 

9 kHz N E G  EXTE RNAL 

99 kHz pas I N PUT CHAN 1 

99 kHz pas I N PUT CHAN 2 

99 kHz pas EXTERNAL 

D. For each of the frequencies l i sted in  tab le 2-1 1 perform steps 1 through 4: 

1 .  Set the frequency Synthes izer as fo l lows: 

Frequency To s ignal frequency in  tab le 

2 .  Press the HP 3562A keys as fol lows: 

SE LECT 

TRIG 

START 

x 

To trigger s lope in  tab le  

To trigger type in  tab le 

To s igna l  frequency in tab le 

3 .  Record the Ya marker read ing on the Performance Test Record for CHAN 1 
measu red val ue, BNC shel l  grou nded. 

4. Record the Yb marker read ing on the Performance Test Record for CHAN 2 . 
measu red va lue, BNC she l l  grounded. 

E .  Reverse one of the banana p lug connectors so the center conductor of each chan
nel 's BNC is grou nded. 

2-57 
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F. Press the H P  3562A keys as fo l lows: 

I N P UT 

COUPLE FLOAT 
CHAN 1 

FLOAT 
CHAN 2 

c .  Repeat part D for the BNC center conductors grounded. 

If  Test Fails Check: 

Adj ustments 

Troubleshooting 
Section VI I 

None 

A33, A35 I nput Boards 
A32, A34 Analog Dig ital Converte r Boards 
A31 Tr igger Board 
A6 D igital F i lter Control ler 
A1 D igital Sou rce 

2-30 INPUT IMPEDANCE 

This test measures the input impedance of the H P  3562A as a series res istance and 
capacitance. The d igital mu lt imeter is used to measure the input res istance d i rectly. The 
input capacitance is then measu red by inputti ng a 1 00 kHz s ignal from the frequency 
synthes izer. Th is equation is used to ca lcu late the capacitance: 

C {( :: -1} S 9  pF - 159 p F  

Note 

An LCR meter (HP 4261 A, HP 4332A) can be used to measure the 
input capacitance directly. 

Specification 

I nput Res istance (R) = 1 MO ± 50 kO (5 %)  

I nput Capacitance (C) = < 1 00 pF 

Required Test Equi pment 

Frequency Synthes izer 
D igital Voltmeter 
100 kO Res istor 
500 feedthrough te rmi nation 

HP 3325A 
HP 3456A 
H P  0757-0465 
HP  1 1 048C 
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D I G I TAL VOLTMETER 
HP 3456A 

I I 0· 0· 0·0· 0 0 0 0 
0· 0· 0·0· 0 o· 0

·
"0

· �� a 0 · · 0 0  0. 0 0 0 0 0: 0::0: @ @ 
0 · · 0 0  0· 0· 0·0· 0 0 0 0 

Figure 2-1 9  Input Resistance Test Setup 

Procedure 

HP 3562A 

0 @ 

�M�� o 0 000 000 

l BNC/DUAL BANANA 
1 1 0 0 1 -6000 1 

� Gl�� .Q.QO_ OOO dd §8D 8 Oo� [gJ o OOO� o . .  BB§Q ggg gg [�J[�Jr �=.=� � 

I 

A. Connect the test instruments as shown in figure 2-1 9. Refer to " I n itial Equ ipment Setup," 
paragraph 2-20, for unspecif ied parameters. 

B. Set the d igital voltmeter i n itial l y  as fol lows: 

C. 

Function 
Range 
Trigger 

2 W I RE OHM 
AUTO 
INTE RNAL 

Press the HP 3562A keys as fol lows: 

PRESET RESET  

CAL S I NGLE 
CAL 

I N PUT 

CO U P LE GROUND 
CHAN 1 

GROUND 
CHAN 2 

RANGE 20 dBVrms 

2-59 
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Table 2-1 2 Resistance Measurement 

Range Setting Specifi cation 
Lower L imit Upper L imit 

20 dBVrms 950 kn 1 050 kn 
o dBVrms 950 kn 1 050 kn 

- 1 3  dBVrms 950 kn 1 050 kn 

D. For each of the range setti ngs I i sted in tab le  2-1 2 perform steps 1 and 2: 

1 .  Press the H P  3562A keys as fol lows: 

RANG E  T o  the range sett ing i n  tab le  

2 .  Record the digital vo ltmeter read ing on the Performance Test Record . 

E .  Change the BNC input connector to channel 2 and repeat part D .  

H P  3562A 

FREQUENCY SYNTHESIZER 1 1  II��� HP 3325A mJ°OOcru 
� I  : : :  I [IJ CD o oG ;i� 10 0 0 1 188 W�DDDD o 0 0. 88 88888 o CD 00000 1 �� 1 10 0 � 0 0 1 

� 0 ·  tIl �M��WW[�-.=�J 
100k.\1 

SERIES RESISTOR 
(SEE FIGURE 1-4) 50 )r:t BNC/BNC 

8120-1840 

Figure 2-20 Input Capacitance Test Setup 

F .  Connect the test i nstruments as  shown in f igure 2-20. 

G. Set the frequency synthes izer i n it ia l ly as fol lows: 
Frequency 1 00 kHz 

Ampl itude 1 Vrms 

0 

100k .\1 � SERIES RESISTOR 

0 

HP " "se � 
OHM FEEOTHROUGH 

TERMINATION 

MODE L  3562 
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H. Press the HP 3S62A keys as fol lows: 

PRESET 

CAL 

AVG 

I N PUT 
COUPLE 

RA N G E  

START 

U N ITS 

COO RD 

x 

RESET 

AUTO 
OFF  

1 6  

STABLE  

CHAN 1 
AC 

CHAN 2 
AC 

GROUND 
CHAN 1 

G ROUND 
CHAN 2 

o dBVrms 

P SPEC 
UN I TS 

MAG(L lN) 

1 00 kHz 

ENTER 

VOLTS 
RMS 

VOLTS 

I. Record the Ya ampl itude read ing in the Vc position of the Performance Test Record 
for CHAN 1 .  

J .  Perform steps 1 through 3: 

1 .  Connect the son feedth rough to channel 2 .  

2. Press the HP 3S62A keys as fo l lows: 

B 

START 

COORD MAG(L lN )  
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3 .  Record the Yb ampl itude read ing in the Vc position of the Performance Test Record 
for CHAN 2 .  

K .  Remove the 1 00 kn res istor from the s ignal path and connect the BNC cable with the 
son te rmi nation d i rectly to the HP  3S62A's channel 1 input connector. 

L. Perform steps 1 and 2: 

1 .  Press the H P  3S62A keys as fol lows: 

A 

START 

2 .  Record the Ya ampl itude read ing in the V in  pos ition of the Performance Test Record 
for CHAN 1 .  

M .  Perform steps 1 through 3: 

1 .  Connect the son feedthrough to channel 2 .  

2 .  Press the HP 3S62A keys as fol lows: 

B 

START 

3 .  Record the Yb ampl itude reading in the Vin pos ition of the Perf<:rmance Test Record 
for CHAN 2 .  

N .  U se the equation g iven on the Performance Test Record to calcu late the input 
capacitance. 

If  Test Fails Check: 

Adj ustments 

Troubleshooting 
Section V I I I  

None 

A33, A3S I nput Boards 
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1 ODE l  3562A PERFORMANCE TESTS 

2-3 1 HARMONIC DISTORTION 

This test measures the harmonic d istortion generated in the H P  3562A when a fu l l  scale 
input is present. 

Specification 

The relative ampl itude of a l l  harmonics w i l l  be at least 80 dB below the fu ndamental 
ampl itude. 

Requ ired Test Equipment 

low Distortion Osci l l ator 
6000 feedthrough te rmination 

S I GNAL ANALYZER 
HP 339A 

I�� g @@ @@ o 
� : 0 0 

H P  339A 
H P  1 1 095A 

H P  3562A 

� l.:�Ui;fill�7 BNC CABLE 
B 1 20- 1 B3 8  

�oo L----:-__ --'B:;::.A.::.:Nc.:.ANc:.:A:..!../-=.BAc:.:N.::.:Ac.:.NA"----_____ ---' � TEE 1 250-07 8 1  

H P  1 1 04BC F TO F BARREL 
T O  J \ TO 50 OHM 1 250-00BO 

H�R6��� TAB 
� ��A����A 

BNC/DUAL BANANA 
FEEDTHROUGH TERMINAT I ON 

GROUND 1 1 00 1 - 6000 1 

Figure 2-2 1 Harmonic Distortion Test Setup #1  

Proced ure 

A. Connect the test instruments as shown i n  f igure 2-21 . Refer to " I n it ia l Equ ipment 
Setup," paragraph 2-20, for unspecif ied parameters. 
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B. Set the low d istortion osc i l l ator i n it ia l ly as fol lows: 

Frequency 
Ampl itude 

49 kHz 
1 Vrms 

C. Press the H P  3562A keys as fo l lows: 

PRESET 

CAL 

RANGE 

I N PUT 
COU P LE 

W I N DOW 

U N ITS 

Table 2-1 3 Harmonic Frequencies 

H P  339A 
Coarse S IGNAL 

Frequency FREQU ENCY 

49 kHz 49500 Hz 
32  kHz 33000 Hz 
24 kHz 24750 Hz 
19 kHz 1 9800 Hz 

RESET 

S I NGLE 
CAL 

o dBVrms 

CHAN 1 
AC 

CHAN 2 
AC 

G ROUND 
CHAN 1 

G ROUND 
CHAN 2 

FLAT TOP 

P SPEC 
UN ITS 

H armonic 
Number 

2nd 
3rd 
4th 
5th 

VOLTS 
RMS 

VOLTS 

H armonic 
Frequency 

99 kHz 
99 kHz 
99 kHz 
99 kHz 

D. For each of the s ignal frequenc ies l i sted in  tab le 2-1 3 perform steps 1 through 7: 

1 .  Set the low d istortion osc i l l ator as fol lows: 

Frequency . . . .  To coarse frequency i n  tab le 
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2. Press the H P  3562A keys as fo l lows: 

F REQ 

AVG 

START 

S I N G LE 

CE NTE R 
FREQ 

Ave OFF 

To s ignal frequency in  
tab le 

x To s ignal frequency in  tab le 

3. Adj ust the low d istortion osci l l ator's frequency vern ier unt i l  it equa ls the 
s ignal frequency. 

4. Adjust the low d istortion osc i l l ator's ampl itude vernier unt i l  Ya = O  dBVrms 
± O.1 dBVrms. 

5 . Press the HP 3562A keys as fo l lows: 

A & B  

AVG 4 

STABLE  

F REQ MAX SPAN 

START 

x 99 kHz  

E NTER  

6. Record the Ya marker ampl itude read ing on the Performance Test Record as 
the harmonic frequency ampl itude for channel 1 .  

7. Record the Yb marker ampl itude read ing on the Performance Test Record as 
the harmonic frequency ampl itude for channel 2 .  
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S I GNAL ANALYZER 
HP 339A 

I�� g @ @ @ @ O 
[!lJ 

tI : 0 0 

HP 3562A 

�?AB l::COfu1ii�7 BNC CABLE 
B 1 20 - 1 B3B 

D 
TO TO 

HP 339A J HP 3562A 
GROUND __ CHASS I S  

GROUND 

BANANA BANANA 

BNC/OUAL BANANA 
1 1  00 1 -6000 1 

Figure 2-22 Harmonic Distortion Test setup #2 

HP 1 1 04BC 
50 OHM 

FEEOTHROUGH TERMINAT I ON 

� TEE 1 250-07B 1 
'--- F TO F BARREL 

1250-00BO 

E. For measurement two, connect the test instruments as shown in f igure 2-22. The 
chassis grou nd cable must go to the ground te rm ina l  of the low d istortion 
osci l l ator. 

F .  Press the HP 3562A keys as fol lows: 

I N P UT 

CO U P LE FLOAT 
CHAN 1 

FLOAT 
CHAN 2 

C .  Repeat part D for measurement two. 

If Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section V I I  

2nd Pass Ca in  Adj ustment 
ADC Offset and Reference Adj ustment 

A33, A35 I n put Boards 
A32, A34 Analog D igital Converte r Boards 
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2-3 2 INTERMODULATION DISTORTION 

This test measu res the level of the inte rmodu lation d i stortion products generated within 
the HP  3562A to the 4th order. 

NOTE 

The HP 3325A may produce some spurious signals in the 0 to 
100 kHz span. Ignore signals at frequencies other than those listed 
in the tables when performing th is test. 

Specification 

The ampl itude of al l  intermodulation products w i l l  be at least 80 dB below the fu ndamental 
ampl itude. 

Required Test Equipment 

(2) Frequency Synthes izers 
(2) 50n feedthrough te rm inations 
(2) 1 kn res istors 
(2) BNC Tee 

FREQUENCY SYNTHESI ZER 
HP 3325A 

� I  : : : 1 0 8 
m�looooi l�18 8 8 8 8 1 8 8 � 88 ggggg � �  . 
o 8 00000 8 · ill 

BNC/BNC 
8 1 20- 1 840 

FREQUENCY SYNTHE S I ZER 
HP 3325A 

� I  : : : 1 0 8 
1 8 8 8 1 1 88 1 1  OOOOi 1 1  @@ 1 1 8 8 8 8 8 1 8 8 � 88 ggggg � �  . 
o 8 00000 8 · ill 

BNC/BNC 
B 1 20 - 1 B40 

H P  3325A 
H P  1 1 048C 
HP  0757-0465 
H P  1 250-0781 

HP 3562A 

D @ 

�M�� o 0 000 000 

��� .QQO_ ooo oo 
000 8 oo�[gJ 

00 . • BOO ooo� BBBG ggg gg 
WW 

r- ..., 

�-.-� 
�) L--, '7 BNC CABLE 

8 1 20- 1 83 8  
BNC (F) /oUAL BANANA � 

POMONA MODEL 1 296 � 
TEE 1 250-078 1 � . 

� 

'- T E  
'-- F 

1 2  

E 1 250-078 1 
TO F BARREL 
50-0080 JIIW 

� �  - �  � !  
1 K  OHM � 1- rT A B  

NC/BANANA 
P 1 2 5 1 -2277 

SERIES 
RESISTOR 

---.. 

(SEE F I G  
H P  1 1 048C 1-4) 

50 OHM -------- � 0 

FEEoTHROUGH 
TERMINAT I ON y 

Figure 2-23 Intermodulation Distortion Test Setup #1  
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Procedu re 

A. Connect the test instruments as shown in f igure 2-23. Keep the connecti ng cables 
as short as poss ib le. Refer to " I n it ia l Equ ipment Setu p," paragraph 2-20, for 
unspecified parameters. 

B. Set the test instruments i n it ia l ly as fol lows: 

Frequency Synthes izer #1 

Frequency 
Ampl itude 
Function 

Frequency Synthes izer #2 

Frequency 
Ampl itude 
Function 

C. Perform steps 1 through 5: 

20 kHz 
1 Vrms 
S i ne Wave 

26 kHz 
1 Vrms 
Sine Wave 

1 .  Press· the H P  3562A keys as fol lows: 

PRESET 

CAL 

RA N G E  

I N PUT 

CO U P LE 

WIN DOW 

F REQ 

U N ITS 

A & B  

x 

RESET 

S I NG LE 
CAL 

2 Vrms 

GROUND 
CHAN 1 

GROUND 
CHAN 2 

FLAT TOP 

C ENTER FREQ 

P SPEC 
UN ITS 

20 kHz 

20 kHz 

VOLTS 
RMS 

VO LTS 
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2 .  Adjust the ampl itude of frequency synthez iser #1  unt i l  Ya = O  dBVrms ± 50 mdB .  

3 .  Press the H P  3562A keys as  fol lows: 

x 26 kHz 

4. Adjust the ampl itude of frequency synthez iser #2 unt i l  Ya = O  dBVrms ± 50 md B. 

5. Press the HP 3562A keys as fo l lows: 

AVG 

SCALE 

1 6  

STABLE 

Y F IXD 
SCALE 

Table 2-1 4 Intermodulation Distortion 
Measurement One 

Fundamental H armonic 
Frequencies Frequency 

F1 F2 

20 kHz 26 kHz  6 kHz 
20 kHz 26 kHz 14 kHz 
20 kHz 26 kHz 1 2  kHz 
20 kHz 26 kHz 8 kHz 

ENTER 

- 1 00, .1 dB  

D .  For each of the harmon ic frequenc ies l isted i n  tab le 2-1 4 perform steps 1 through 
3: 

1 .  Press the H P  3562A keys as fol lows: 

F REQ CENTER FREQ 

START 

To harmonic frequency 
i n  tab le 

x To harmonic frequency in  table 

2 .  I f  the Ya marker read ing is less than or equa l  to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 1 with the BNC she l l  
grounded. 

3. I f  the Yb marker read ing is less than or equal to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 2 with the BNC she l l  
grounded .  
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FREQUENCY SYNTHE S I Z ER 
HP 3325A 

�I 

m� m m m. 88 o c::J 
00000 00000 00000 00000 

: : : I c::::J c::J 

1 �� 1 1 m m � m m 1 
�� m ·  ill 

HP 3562A 

0 
@) 

�l:J�� o 0 000 000 

� Gl[ggg]� .QQD_ DD� DD 
000 8 DDD [gJ 000 DDD � 00 . .  88§G ggg gg 
[�J[�J �=.=�� 

�L -'== 7" BNC CABLE 
8 1 2 0 - 1 838 

BNC/BNC 
B 1 20- 1 B4 0  

POMONA MODEL 1 2 9 6  � � '--- F TEE 1 250-07B 1 ----.... . . 1 2  

E 1 2 50-0 7 8 1  
TO F BARREL 
50-0080 

B'C IFI /DU'L B" '" �l!C--TE 

FREQUENCY SYNTHESI ZER 

� / . .  - �  
HP 3325A NC/BANANA 

P 1 2 5 1 - 2277 

� I  : : : I c::::J c::J 1K OHM 
S ER I E S __ 1- r T A B  I m m m l 1 88 1 00000 1 @@ l l m m m m m l RESI STOR m m m. 88 BBBBB IHl • HP o c::J 00000 t> m ·  ill 

(SEE F I G  0 

1 1 0 48C 1-4 ) I:Pd 50 0HM � 0 

BNC/8NC 
8 1 20- 1 8 4 0  

FEEDTHROUGH 
TERMI NAT I O N  

Figure 2-24 Intermodulation Distortion Test Setup #2 

E .  Perform steps 1 and 2 :  

T A B  

1 .  Connect the test instruments as shown in f igure 2-24 so the center conductor 
of each channel 's BNC is grounded. 

2 .  Press the HP 3562A keys as fol lows: 

I N P UT 

CO U P LE FLOAT 
CHAN 1 

FLOAT 
CHAN 2 
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F. For each of the harmonic frequencies l isted in tab le 2-1 4 perform steps 1 through 
3 :  

1 .  Press the H P  3562A keys as fol lows: 

F REQ CENTER  FREQ To harmonic f requency 
in  tab le 

START 

x To harmonic frequency in  table 

2 .  I f  the Ya marker read ing i s  l ess than o r  equal to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 1 with the BNC center 
conductor grounded. 

3. I f  the Yb marker read ing is less than or equal to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 2 with the BNC center 
conductor grou nded. 

G .  Connect the test instruments as shown in f igure 2-23. 

H .  Set the test instruments as fol lows: 

Frequency Synthes izer #1 

Frequency . . . .  89 kHz  

Frequency Synthes izer #2 

Frequency . . . .  

I.  Perform steps 1 through 5 :  

99 kHz 

1 .  Press the H P  3562A keys as fol lows: 

AVG AVG OFF 

F REQ CENTER  FREQ 

START 

x 89 kHz  

8 9  kHz  

2 .  Adjust the am pl itude of frequency synthes izer #1 unt i l  Ya 

3 .  Press the HP 3562A keys as fol lows: 

FREQ CENTER  FREQ 

x 99 kHz  

99 kHz 

o dB ± 50 mdB. 
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4. Adjust the ampl itude of frequency synthes izer #2 unt i l  Ya o dB ± 50 mdB . 

5 .  Press the H P  3562A keys as fol lows: 

AVG STA BLE 

Table 2-1 5  Intermodulation Distortion 
Measurement Two 

Fundamental Harmon ic 
Frequencies Frequency 

F1 F2 

89 kHz 99 kHz 1 0  kHz 
89 kHz 99 kHz 79 kHz ' 

89 kHz 99 kHz 20 kHz 
89 kHz 99 kHz 69 kHz 

J .  For each of the harmonic frequenc ies l i sted i n  table 2-1 5 perform steps 1 through 
3: 

1 .  Press the H P  3562A keys as fol lows: 

FREQ CENTER  FREQ 

START 

To harmonic frequency 
in  table 

x To harmonic frequency in  tab le 

2. I f  the Ya marker read ing is less than or equal to -80 dBVrms, check PASS on the 
Performance Test Record for measu rement two, channel 1 with the BNC she l l  
f loating . 

3. I f  the Yb marker read i ng is less than or equal to -80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 2 with the BNC she l l  
f loating. 

K .  Connect the test instruments as shown in f igure 2-24 so the center conductor of 
each channe l's BNC is grounded. 

L. For each of the harmonic frequenc ies l i sted in table 2-1 5 perform steps 1 through 
3: 

1 .  Press the H P  3562A keys as fol lows: 

FREQ CENTE R FREQ 

START 

To harmonic frequency 
in  tab le 

x To harmonic frequency in  table 
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2. If the Ya marker read ing is less than or equal to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 1 with the BNC center 
conductor grou nded. 

3. I f  the Yb marker read ing is less than or equal  to - 80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 2 with the BNC center 
conductor grou nded. 

If  Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section V I I 

2nd Pass Gain Adj ustment 
ADC Offset and Reference Adjustment 

A33, A3S I nput Boards 
A32, A34 Analog Dig ital Converte r Boards 

2-3 3 NOISE AND SPURIOUS SIGNAL LEVEL 

This test measures the level of the no ise floor and any spu rious s ignals generated within 
the HP 3S62A. 

Specification 

When the i nput is term inated with a son load, the ampl itude of a l l  spurious s ignals must 
be at least 80 dB  below the range sett ing. When us ing a f lat top wi ndow and a son load, 
the average noise level must be less than: 

Frequency No ise Level 

20 Hz to 1 kHz 
1 kHz to 1 00 kHz 

- 1 34 dBV/� 
- 1 44 dBV/YHZ 

Requ ired Test Equipment 

(2) son feedthrough te rminations HP 1 1 048C 

D @ 

�M�� ° 0 000 000 

� Gl�[gg] .QQD_ DDD DD 
000 8 00-;; [gJ BB§ DDD� BBoG ggg gg 
[�J[�J[�-.=�J 

0 0 0  

50 OHM 
FEEDTHROUGH TERM I NA T I ONS 

HP 1 1 048]t 
ALLIGATOR CLIP CABLES 

Figure 2-2 5  Noise and Spurious Signal Level Test Setup 
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Procedure 

A. Connect the test instruments as shown in f igure 2-25 .  Keep the leads from the 
feedthrough term inations to chass is ground as short as poss ib le .  

B. Press the HP 3562A keys as fo l lows: 

PRESET 

CAL 

RAN G E  

I N PUT 
COU P LE 

F REQ 

AVG 

W I N DOW 

U N ITS 

RESET  

S I NGLE  
CAL 

- 51 dBVrms 

CHAN 1 
AC 

CHAN 2 
AC 

FREQ SPAN 

START FREQ 

20 

STABLE 

U N I FRM 

P SPEC 
UN ITS 

C .  Perform steps 1 through 4: 

1 .  Press the H P  3562A keys as fol lows: 

START 

SCALE 

SPC L 
MARKER 

Y AUTO 
SCALE 

MRKR ..... 
PEAK 

1 kHz 

20 Hz 

E NTER  

VOLTS 
RMS 

VOLTS 

2 .  I f  the Ya marker read ing is less than or equal to - 1 31 dBVrms, check PASS on the 
Performance Test Record for CHAN 1 .  
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3. Press the H P  3562A keys as fol lows: 

B 

SCALE 

SPCL 

MARKER 

Y AUTO 
SCALE 

MRKR -
PEAK 

4 .  I f the Yb marker read ing is less than or equal  to - 1 31 dBVrms, check PASS on the 
Performance Test Record for CHAN 2. 

Table 2-1 6  Spurious Signals 

Start Frequency 
Frequency Span Specifi cation 

20 Hz 1 kHz ::5 - 1 31 d BV 

1 kHz 10  kHz ::5 - 1 31 d BV 

1 0  kHz 10  kHz ::5 - 1 31 d BV 

20 kHz 1 0  kHz ::5 - 1 31 dBV 

30 kHz 1 0  kHz ::5 - 1 31 dBV 

40 kHz 10  kHz ::5 - 1 31 d BV 

50 kHz 1 0  kHz ::5 - 1 31 d BV 

60 kHz 1 0  kHz ::5 - 1 31 d BV 

70 kHz 1 0  kHz ::5 - 1 31 dBV 

80 kHz 1 0  kHz ::5 - 1 31 d BV 

90 kHz 10  kHz ::5 - 1 31 d BV 

D. For the rest of the start frequenc ies in tab le 2-1 6 perform steps 1 through 4: 

1 .  Press the H P  3562A keys as fol lows: 

F REQ START FREQ 

FREQ SPAN 

To start frequency i n  
tab le 

To frequency span i n  
tab le  
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A 

START 

SPCl 

MARKER MRKR ---

PEAK 

2 .  I f  the Ya  marker read ing is less than o r  equal to - 1 31 dBVrms, check PASS on  the 
Performance Test Record for CHAN 1 .  

3 .  Press the HP  3562A keys as fol lows: 

B 

SPCl 

MARKER MRKR ---

PEAK 

4. I f  the Yb marker read ing is less than or equal  to - 1 31 dBVrms, check PASS on the 
Performance Test Record for C HAN 2 .  

Table 2-1 7 Noise Level 

Start Frequency 
Frequency Span 

20 Hz 1 kHz 

1 kHz 50 kHz 

50 kHz 50 kHz 

E .  Press the HP 3562A keys as fo l lows: 

Specifi cation 

� - 1 34 d BV/.J'HZ 

� - 1 44 d BV/,JHZ 

� - 1 44 d BV/J Hz 

WI N DOW FLAT TOP 

U N ITS P SPEC 
UN ITS 

V/JHz 

F. For each of the start frequenc ies l i sted in tab le 2-1 7 perform steps 1 through 5 :  

1 .  Press the H P  3562A keys as fol lows: 

FREQ START FREQ 

FREQ SPAN 

START 

To start frequency in  
table 

To frequency span in  
tab le 
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2 .  When the average i s  complete, press the H P  3562A keys a s  fol lows: 

A 

SPCL 

MARKER MRKR -
PEAK 

3 .  I f  the Ya marker read ing is less than or equa l  to the specif ication, check 
PASS on the Performance Test Record for CHAN 1 .  

4. Press the H P  3562A keys as fol lows: 

B 

SPCL 

MARKER MRKR -
PEAK 

5 .  I f  the Yb marker read ing is less than or equal to the specif ication, check 
PASS on the Performance Test Record for CHAN 2 .  

If  Test Fails Check: 

Adjustments 
Section I I I  

Troub leshooting 
Section VI I 

2-34 CROSS TALK 

2nd Pass Ga in  Adjustment 
ADC Offset and Refe rence Ad j u stment 

A33, A35 I nput Boards 
A32, A34 Ana log Dig ital Con verte r 
AS D ig ital F i l ter 
A4 Local Osci l l ator 

The cross ta lk  test measu res the amount of ene rgy in one channel that has been coup led 
across from the other channe l .  Th is  is accomp l ished by p lac ing a high s ignal level on one 
channel and then measu ring the relative s ignal ampl itude on the other channe l .  

Specification 

When a son termi nation is used, the cross ta lk  between channels w i l l  be at least 1 40 dB 
below the input s ignal leve l .  

Requ ired Test Equipment 

Frequency Synthes izer 
son feedth rough term ination 

HP 3325A 
HP 1 1 048C 
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FREQUENCY SYNTHESIZER 
HP 3325A 

� I  

m� 0 0 0. GG 
o c:J 

= = = I D  c:J 

DDDDD I I@@ 1 10 0 0 0 0 1 ggggg IIl I!)  • 

00000 � 0 · \11 

BNC/BNC 
B 1 2 0 - 1 B40 

Figure 2-26 Cross Talk Channel 1 Test Setup 

Procedu re 

HP 3562A 

0 � Gl�� 1Xl��i1J Q �� @ 

�M�� [�J[�J �- �:; ° 0 000 000 
()-

HP 1 1 048C 
50 OHM FEEDTHROUGH � 

TERMINATION 

ALLI GATOR/ALL I GATOR 
� 

A. Connect the test instru ments as shown in f igure 2-26. Refer to " I n it ial Equ ipment 
Setup," paragraph 2-20, for unspec ified parameters. 

B. Set the frequency synthes izer as fol lows: 

Ampl itude 
H igh Voltage 
Output 
Frequency 
Function 

14 Vrms 

ON 
1 00 kHz  
S ine  Wave 

C. Press the H P  3562A keys as fo l lows: 

PRESET 

CAl 

FREQ 

WIN DOW 

AVG 

RANGE 

START 

A & B  

x 

RESET 

S I NG LE 
CAL 

C ENTER FREQ 

FLAT TO P 

1 6  E NTER 

STABLE  

AUTO 1 
UP  & DWN 

1 00 kHz 

99 kHz 

AUTO 2 
UP  & DWN 
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SCALE 

B 
Y 

Y F IXD 
SCALE - 1 40,23 d B  

D .  Us ing the marker knob, move the Y marker to the center of the X marker dot and 
press the H P  3562A keys as fol lows: 

H O LD Y 

U PPER 

A 

E .  Us ing the marker knob, move the Y marker to the center of the X marker dot. 

FREQUENCY SYNTHESI ZER 
HP 3325A 

� I  

m� 0 0 0. 88 
o 0 

: : : 1 0 0 
DODO! 1 1 @@ 1 1 0 0 0 0 0 1 ggggg @ @  

• 

00000 � 0 · 1i)  

BNC/BNC 
B 1 20 - 1 B40 

Figure 2-27 Cross Talk Channel 2 Test Setup 

HP 3562A 

0 @ 

�M�� o 0 000 000 

� Gl�� .QQO� OOO dd 
000 8 Oo�[gJ 000 ooo � 00 . .  BB§G ggg gg 
[�J[�J-@.� =�� 

0 
H 
5 
T 

ALLI GATOR/ALL I GATOR � P 1 1 0 4BC 
o OHM FEEDTHROUGH 
ERMI NAT I ON 

F. If the de lta Y is greater than or equal to 1 40 dB, check PASS on the Performance 
Test Record for channel 1 .  

G .  Connect the test instruments as shown in f igure 2-27. 

H. Press the HP 3562A keys as fol lows: 

Y OFF 

START 

A & B  

x 1 00 kHz 

A 

Y 
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I.  Using the marker knob, move the Y marker to the center of the X marker dot and 
press the H P  3562A keys as fol lows: 

H O LD Y 

U PPER 

B 

J .  Using the marker knob, move the Y marker the center of the X marker dot. 

K. If the de lta Y is greater than or equal to 1 40 dB, check PASS on the Performance 
Test Record for channel 2. 

I f  Test Fails Check: 

Adjustments 

Trou bleshooting 
Section V I I I  

None 

A33, A35 I nput Boards 

2-3 5 COMMON MODE REJECTION 

This test measures the capab i l ity of the 3562A to ignore a s ignal which appears 
s imu ltaneously and in phase at the high and low in put of a s ing le channel .  

Specification 

When a common mode s ignal is i nput to a s ingle channel , the rel ative value compared 
to the ampl itude of the input s ing le w i l l  be: 

Frequency 

o Hz to 66 Hz 
66 Hz to 500 Hz 

Requ ired Test Equipment 

Frequency Synthes izer 
Common Mode Cable 

Procedure 

Specif ication 

:::; 80 dB  
:::; 65 dB  

H P  3325A 
HP 03562-61 620 

A. Connect the test i nstruments as shown in f igure 2-28. Refer to " I  n it ia l Equ i pment 
Setup," paragraph 2-20, for u nspec ified parameters. 

B. Set the frequency synthes izer as fol lows: 

Function 
H igh Voltage 
Output 

S i ne Wave 

ON  
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FREQUENCY SYNTHE S I Z ER 
HP 3325A 

� I  : : :  I c=J 0 1 0 0 0 1 1 88 1 / DODO! / 1  @@ 1 1 0 0 0 0 0 1 o 0 00 88 88888 u 0 
o 0 00000 � 0 0 � 

BNC/BNC 
B 1 20 - 1 B40 

HP 3562A 

D 
@J 

�M�� o 0 000 000 

rgg Gl[ggg]� .QQD_ DDD DD 
000 8 00-;; [gJ 000 DDD � 000 0 0  

ooog ODD DD 000 ODD DD 
[�J[ � Jj=. =,� � )  L---, 1"'-

ALLI GATOR/ALLI GATO� '----- TEE 
�'- F  T O  

1 25 0  

B N C  CABLE 
8 1 20 - 1 838 

1 250-07B1 
F BARREL 

-OOBO 

Figure 2-28 Common Mode Rejection Test Setup # 1  

C.  Press the HP  3562A keys as  fo l l ows: 

PRESET RESET  

CAL S I NG LE 
CAL 

AVG 1 6  ENTER  

STABLE  

W I N DOW FLAT TOP 

A & B  

U N ITS P SPEC VOLTS 
UN ITS RMS 

VO LTS 

Table 2-1 8 Common Mode Rejection 

Signal Signal Range Range Specification 
Ampl itude Frequency Setting #1 Setting #2 

5.680 Vrms 66 Hz 16 d BVrms - 8  dBVrms ::s;80 d B  

3.41 3 Vrms 500 Hz 11 d BVrms - 1 2  d BVrms ::s; 65 d B  

D. For each of the frequenc ies l i sted in  tab le 2-1 8 perform steps 1 through 9 :  

1 .  Set the Frequency Synthes izer as fol lows: 

Ampl itude 
Frequency 

To s ignal ampl itude i n  tab le  
To s ignal frequency i n  tab le 

2-81 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


PE RFORMANCE TESTS MODEL  3562 

2-82 

2 .  Press the HP  3562A keys as fo l l ows: 

FREQ CENTER  FREQ To signal frequency in  
tab le 

RAN G E  

START 

SPCL 

MARKER 

To range setting #1 in  tab le 

MRKR 
PEAK 

3 .  Record the Ya marker ampl itude read ing on the Performance Test Record as 
the f i rst measurement for CHAN 1 .  

4. Record the Yb marker ampl itude read ing on the Performance Test Record as 
the f i rst measurement for CHAN 2. 

5 .  Connect the test i nstruments as shown in f igure 2-29. 

6. Press the HP 3562A keys as fol lows: 

RANGE To range setting #2 i n  table 

START 

SCALE Y AUTO 
SCALE  

x To s ignal frequency in  table 

HP 3562A 

D FREQUENCY SYNTHESIZER 
HP 3325A 

�I : : : 1 c:=J 0 ��IDDDDDl l�10 0 0 0 0 1 @ 

�M�� 0 0 � 88 88888 � m  . 
o 0 00000 ,- 0 ' ill o 0 000 000 

� Gl�� mnr��� [;,'-] Q �� wwr.-. =.-:; 
,-,,---J ) L..., 

I'" 
BNC/BNC J '---- TEE B 1 2 0  1 B 4 0  

COMMON M ODE 'C '-F TO 
HP 03562-6 1620 1 250 

Figure 2-29 Common Mode Rejection Test Setup #2 

BNC CABLE 
B 1 2 0 - 1 83B 

1 2 50-07 8 1  

F BARREL 
-0080 
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7. When the average is com plete, record the Ya ampl itude read ing on the Per
formance Test Record as the second measurement for CHAN 1 .  

8 .  Record the Yb ampl itude read ing on the Performance Test Record as the se
cond measurement for CHAN 2 .  

9. Ca lcu late the re lative value for both channels : 

F i rst 
Measu rement 

I f  Test Fails Check: 

Second 
Measurement Relative Val ue 

Adj ustments 
Section I I I  

I nput dc Offset Ad justment 
Cal ibrator Adju stment 

Troub leshooting 
Section V I I 

A33, A35 I nput Boards 
A30 Analog Sou rce 

2-36 EXTERNAL REFERENCE TEST 

This test determ ines if the external reference input w i l l  lock on to an external s ignal that 
is within the specified range. 

Specification 

The H P  3562A w i l l  lock to external s ignals ()f 1 , 2 , 5, and 1 0  MHz ± 0.01 % .  The ampl itude 
of the s ignal must be between 0 dBm and + 20 dBm .  

Requ ired Test Equi pment 

Frequency Synthes izer 

FREQUENCY SYNTHESIZER 
HP 3325A 

� I  

Figure 2-30 External Reference Test Setup 

BNC/BNC 

B 1 20 - 1 B 4 0  

H P  3325A 

H P  3562A 
REAR PANEL V I E W  
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Procedu re 

A. Connect the H P  3562A as shown in f igure 2-30. Refer to " I n it ia l Equ ipment 
Setup," paragraph 2-20, for unspecif ied parameters. 

B. Set frequency synthesizer as fo l l ows: 

Frequency 
Ampl itude 
Function 

1 .000 MHz 
o dBm 
S ine Wave 

C. Press the H P  3562A keys as fo l lows: 

PRESET 

CAl 

D. Perform steps 1 through 3: 

R ES ET  

S I NG LE 
CAL 

1 .  Press "FREQ" on the 3325A. 

2 .  Us ing the mod ify arrows on the 3325A, s lowly decrease the frequency in  
1 00 Hz steps unt i l  the 'Sou rce Not Locked' message is d isp layed. 

3 .  Record the frequency value  on  the Performance Test Record . 

E .  Set the Frequency Synthes izer as fol lows: 

F requency . . . .  

F. Perform steps 1 through 4: 

1 0.000 MHz 

1 .  Press IIPRESET" on the H P  3562A. 

2. P ress "FREQ" on the 3325A. 

3 .  Us ing the mod ify arros on the 3325A, s lowly increase the frequency in 
1 kHz steps unti l the 'Source Not Locked' message is d isp layed. 

4. Record the frequency val ue  on the Performance Test Record. 

If  Test Fails Check: 

Adjustments 
Section I I I  

Troubleshooting 
Section V I I I  

20.48 MHz Reference Adju stment 

A31 Trigger Board 
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2-3 7 SOURCE RESIDUAL OFFSET 

This test measu res the level of res idua l  offset generated by the sou rce at the OV offset 
sett ing. 

Specification 

The sou rce res idual offset wi l l  be no more than 1 0  mV at the OV offset setting. 

Required Test Equipment 

Digital Voltmeter H P  3456A 

HP 3562A 

0 � Gl�� Ill���� 
DI GITAL VOLTMETER G ;i� HP 3456A @ I I 0·0·0·0·0 0 0 0 

�M�� 
0·0·0·0·0 o· 0·"0· �t a 

I r-.;1W [ .-. -. J 0 · · 0 0  0·0 0 0 0 0: 0::0: � � o 0 000 000 0 · · 0 0  0·0·0·0·0 0 0 0 
BNC!OUAL BANANA 
1 1 0 0 1 -600 0 1  

Figure 2-3 1 Source Residual Offset Test Setup 

Procedure 

A. Connect the test instruments as shown in f igure 2-31 . Refer to " I n it ia l  Equ ipment 
Setu p," paragraph 2-20, for unspecif ied parameters. 

B. Set the d igital voltmeter as fo l l ows: 

Function 
Trigger 
Range 

dc (==V) 
I nternal 
Auto 

C. Press the H P  3562A keys as fo l l ows: 

PRESET 

CAL 

SOU RCE 

RESET  

S I NG LE 
CAL 

SOURCE LEVEL  

F IXE D S I N E  

1 V 

100 kHz 

2-85 
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D. Record the digital voltmeter read ing on the Performance Test Record for the 1 V  
setting. 

E .  Press the H P  3562A keys a s  fo l lows: 

SOU RCE SOURCE  LEVEL  . . . .  5 V  

F .  Record the d igital voltmeter read ing on the Performance Test Record for the 5V 
setting. 

If Test Fails Check: 

Adjustments None 

Trou bleshooting 
Section V I I I  

A30 Analog Sou rce Board 

2-38 SOURCE AMPLITUDE ACCURACY AND FLATNESS 

This test measu res the ampl itude accu racy and f latness of the HP  3562A sou rce. 

Specification 

The ampl itude reading wi l l  not deviate from the source ampl itude setting by more than 1 dB 
(1 2.2%) when term inated into 1 MD for frequencies between 0 Hz and 65 kHz, and + 1 dB, 
-1 .5 dB for frequencies between 65 kHz and 1 00 kHL 

Procedure 

A. Connect the H P  3562A sou rce to channel 1 .  

B .  Press the H P  3562A keys as fo l l ows: 

PRESET 

CA L 

I N P UT 

CO UPLE 

RAN G E  

MEAS 

MODE 

SO URCE 

RESET  

S I NGLE  
CAL 

G ROUND 
CHAN 1 

5 Vpk 

SWE PT 
S I N E  

ON 

SOURCE  LEVEL . . . .  

L I N EAR 
SWE E P  

4.47 V 
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U N ITS 

FREQ 

START 

P SPEC 
UN ITS 

STOP 
FREQ 

C. When the sweep is com plete perform steps 1 and 2 :  

1 .  Press the H P  3562A keys as fol lows: 

SCALE Y F IXD 
SCALE 

VOLTS 
RMS 

VOLTS 

65 kHz 

9,1 1 dB 

2 .  I f  the trace i s  between the 9 dB  and the 1 1  dB l im its, check PASS on  the Per
formance Test Record for the 0 to 65 kHz span . 

D. Press the HP 3562A keys as fol lows: 

FREQ 

START 

START 
FREQ 65 kHz 

E. When the sweep is complete perform steps 1 and 2 :  

1 .  Press the H P  3562A keys as fol lows: 

SCALE Y FIXD 
SCALE 8.5, 1 1  dB 

2. If the trace is between the 8.5 dB and the 1 1  dB l im its, check PASS on 
the Performance Test Record for the 65 kHz to 1 00 kHz span . 

If Test Fails Check: 

Troubleshooting 
Section V I I I  

A30 Analog Sou rce Board 

2-39 SOURCE OUTPUT RESISTANCE CHARACTERIZATION (Optional) 

This test measu res the output impedance of the analog sou rce as a series resistance . . 

Specification 

The output impedance of the source is 50 n Nomina l  

Requ ired Test Equipment 

son feedth rough te rm ination 
BNC cable 

HP 1 1 048C 
HP  1 1 1 70A 
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HP 3562A 

0() 

1 50 OHM FEEDTHROUGH � TERM I N ATI ONS 

!� HP 1 1 04BC 

'-----;----' L BNC CABLE 
HP1 0502A 

Figure 2-32 Source Output Resistance Test Setup 

Procedu re 

A. 

B .  

Connect the test instruments as shown in f igure 2-32. 

Press the HP 3562A keys as fo l lows: 

PRESET 

CAL 

I N PU T  

COU P LE 

MEAS 

MODE 

SOU RCE 

START 

COORD 

U N ITS 

SCALE 

RESET  

S I NG LE 
CAL 

G ROUND 
CHAN 1 

SWE PT 
S I N E  

SOURC E  
L EVEL  

MAG 
(LI N) 

SWE PT 
UN ITS 

Y AUTO 
SCALE 

CHAN 1 
AC 

L I N EAR 
SWE E P  

1 Vrms 

VOLTS 

MOD E L  35q2 
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C. When the sweep is com plete p ress the H P  3562A keys as fol lows: 

SAVE 

RECA LL SAVE DATA # . . . .  1 . . . .  E NTER  

D. Remove the son termination from the s ignal path and connect the output of the 
sou rce d i rectly to channel 1 .  

E .  Press the H P  3562A keys as fol lows: 

START 

F. When the sweep is complete p ress the HP 3562A keys as fol lows: 

MATH SUB  SAVED  1 

D IV SAVED 1 

MPY 50, 0 

2-40 SOURCE DISTORTION 

This test measu res the level of any spu r ious s ignals generated by the H P  3562A source. 

Specifi cation 

When the sou rce is set between dc and 10 kHz, the d i stortion w i l l  be at least 60 dB below 
the s ignal leve l .  When the sou rce is set between 1 0  kHz and 1 00 kHz, the d istortion w i l l  
be at least 40 dB below the signal level .  

Requ i red Test Equipment 

None 

Procedu re 

A. Connect the HP  3562A sou rce to channel 1 .  

B .  Press the H P  3562A keys as fo l l ows: 

PRESET 

CA L 

I N PUT 
COUPLE 

RESET  

S I NG LE 
CAL 

CHAN 1 
AC 

GROUND 
CHAN 1 
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W I N DOW 

AVG 

SCALE 

Table 2-1 9  Source Distortion 

Range Source 
Setting Ampl itude 

25 mVpk 25 mVpk 
5 Vpk 5 Vpk 

25 mVpk 25 mVpk 
5 Vpk 5 Vpk 

FLAT TOP 

4 

STABLE 

X F IXD 
SCALE 

Source 
Frequency 

1 0  kHz 
10  kHz 
99 kHz 
99 kHz 

ENTER 

.375, 100 kHz  

Delta Y 
Value 

60 d B  
60 d B  
40 dB 
40 dB 

C. For each of the range setti ngs I isted in  tab le 2-1 9 perform steps 1 through 5 :  

1 .  Press the H P  3562A keys as fol lows: 

Y O FF 

RA NGE 

SOU RCE 

START 

SCALE 

SPCl 

MARKER 

Y 

To range setting in  table 

SOU RCE LEVEL  . . . .  

F IXED S I N E  

Y AUTO 
SCALE 

MRKR -
PEAK 

To sou rce ampl itude in  
tab le 

To sou rce frequency in 
tab le 

2 .  Us ing the marker knob, move the Y marker to the center of the X marker dot. 

3 .  Press the HP  3562A keys as fol lows: 

Y HOLD Y UPPE R 
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4. Us ing the marker knob, move the Y marker unt i l  the de lta Y read ing equals 
the de lta Y value in  the table. 

5. I f  there is no d i stortion above the lower Y marker l i ne, check PASS on the 
Performance Test Record. 

If Test Fails Check: 

Adjustments 
Section I I I  

Troub leshooting 
Section VI I 

Sou rce dc Offset Adjustment 

A30 Analog Sou rce Board 
A4 Local Osc i l l ator Board 

2-41 SOURCE ENERGY MEASUREMENT 

This test measures the in-band energy of the HP  3562A noise source using the power marker 
fu nction of the HP  3562A and a true rms voltmeter. 

Specification 

The percentage in-band energy of the random noise wi l l  be at least 70 % .  The percentage 
in-band energy of the ch i rp w i l l  be at least 85% .  

Required Test Equipment 

Digital Voltmeter 
BNC Tee 

D I G I TAL VOLTMETER 
HP 3456A 

I I 0·0'0'0·0 0 0 0 0'0'0'0'0 o· 0" 0' 0 · · 0 0  0'0 0 0 0 0: 0::0: 0 · · 0 0  0'0'0'0'0 0 0 0 

HP  3456A 
H P  1 250-0781 

HP 3562A 

�t a @ @ 

1 1  _��� 
I

Oo� 8 1  ODD [gJ B ODO • • 

@ �8 G �� 
�M� �wwr - ..., o '0' ��� ��� � � .-.=� 

BNC/DUAL BANANA .� I BNC/BNC 
1 1 0 0 1-60 0 0 1  

TEE 
1250-078 1  

8 1 2 0 - 1 B  

Figure 2-33 Source Energy Measurement Test Setup 

38 
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Procedure 

A. Connect the test instruments as shown in f igu re 2-33 .  Refer to " I n it ial Equ ipment 
Setup," paragraph 2-20, for unspecified parameters. 

B .  Set the test instruments i n it ia l ly as fol lows: 

Dig ital Voltmeter 

Function 
Trigger 

ac V ( -V) 
I nte rnal 

C. P ress the HP 3562A keys as fo l lows: 

PRESET 

CAt 

I N P UT 
COUPLE 

W I N DOW 

RA NGE 

SO URCE 

FREQ 

AVG 

START 

U N ITS 

COOR D  

sPCt 
MARKER 

RESET  

S I NG LE 
CAL 

GROUND 
CHAN 1 

U N I FRM (NONE )  

1 Vrms 

SOURC E  LEVE L . . . .  

FREQ SPAN 

C E NTER FREQ 

1 60 

STABLE  

P SPEC 
U N ITS 

MAG(L 1 N) 

POWE R 

1 Vrms 

1 kHz 

5 kHz 

ENTER 

VOLTS 
RMS 

VOLTS 
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D. Perform steps 1 through 3: 

1 .  Take at least 1 60 averages by press ing the HP  3456A keys as fol lows: 

MATH 

2 

RDGS 

STORE 

2 .  After the "RDGS STORE" annu n icator tu rns off, press the HP  3456A keys as 
fo l lows: 

H O LD 

RDGS 
STO RE 

RECALL 

o 

3. Record the voltmeter average on the Performance Test Record . 

E .  Record the HP  3562A power measurement on  the Performance Test Record . 

F. Press the HP 3562A keys as fol lows: 

SOU RCE 

SE LECT 

TRIG 

STA RT 

SPCL 

MARKER 

G. Repeat parts D and E .  

PR IODC C H I RP 

SOURCE 
TR IG  

POWER  

H .  The percentage in-band energy for random noise and ch i rp are ca l cu l ated us ing 
the fo l lowing formu la : 

",H P 3562A Reading x 1 00 Voltmeter Read ing percentage in-band energy 

2-93 
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I f  Test Fai ls  Check: 

Adjustments 

Troubleshooting 
Section V I I 

None 

A30 Ana log Sou rce Board 
A1 Digital Sou rce Board 
A4 Local Osci l l ator Board 

2-42 PERFORMANCE TEST RECORD 

2-21 Self Test 

2-22 DC Offset 

Measured Value 

Range 
Setting CHAN 1 CHAN 2 

7 dBV 

- 35 dBV 

- 51 dBV 

2-94 

MODEL  3562 

PASS 

Specification 

< - 23 dBV 

< - 65 d BV 

< - 71 d BV 
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Range 
Sett ing 

9 dBV 

9 dBV 

- 1 3  dBV 

- 1 3  dBV 

- 1 3  dBV 

- 1 3  dBV 

- 23 d BV 

- 23 d BV 

- 26 d BV 

- 21 d BV 

- 1 7  d BV 

- 1 4  d BV 

- 1 1  d BV 

Range 
Setting 

- 51 d BV 

- 49 d BV 

- 47 d BV 

- 45 dBV 

- 43 dBV 

- 41 dBV 

- 39 dBV 

2-23 

Signal 
Frequency 

1 kHz 

99 kHz 

1 kHz 

50 kHz 

90 kHz 

99 kHz 

1 kHz 

99 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

2-23 

Signal 
Frequency 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

PERFORMANCE TESTS 

Amplitude Accuracy and Flatness 
Measurement One 

BNC shel l  grounded 

Specifi cation Measured Value 

Lower L imit Upper L imit CHAN 1 CHAN 2 

8.849 d BV 9.1 51 dBV 

8.849 d BV 9.1 51 dBV 

- 1 3. 1 5  d BV - 1 2.85 dBV 

- 1 3 .1 5 dBV - 1 2.85 d BV 

- 1 3. 1 5  d BV - 1 2.85 d BV 

- 1 3.1 5 dBV - 1 2.85 d BV 

- 23.1 5 d BV - 22 .85 d BV 

- 23.1 5 dBV - 22.85 d BV 

- 26.1 5 d BV - 25.85 d BV 

- 21 .1 5  d BV - 20.85 d BV 

- 1 7.1 5 d BV - 1 6.85 dBV 

- 1 4.1 5 d BV - 1 3.85 dBV 

- 1 1 . 1 5  d BV - 1 0.85 dBV 

Amplitude Accu racy and Flatness 
Measurement Two 

BNC shel l  grounded 

Specification Measured Value 

Lower L imit Upper L imit CHAN 1 CHAN 2 

- 51 .25 d BV - 50.75 d BV 

- 49.25 d BV - 48.75 dBV 

- 47.25 d BV - 46.75 dBV 

- 45.25 d BV - 44.75 dBV 

- 43.25 d BV - 42.75 dBV 

- 41 .25 dBV - 40.75 d BV 

- 39.25 d BV - 38.75 dBV 

2-95 
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Range 
Setting 

8 d BV 

8 d BV 

- 1 1  d BV 

- 1 3  d BV 

- 1 3  d BV 

- 1 3  dBV 

- 1 3  d BV 

- 27 d BV 

- 27 d BV 

Ampl itude 

1 0.00 Vrms 

1 .000 Vrms 

1 00.0 mVrms 

1 0.00 mVrms 

3.1 623 mVrms 

1 .000 mVrms 

1 0.00 Vrms 

1 .000 Vrms 

1 00.0 mVrms 

1 0.00 mVrms 

3.1 623 mVrms 

1 .000 mVrms 

2-96 

S ignal 
Frequency 

1 kHz 

99 kHz 

1 kHz 

1 kHz  

50  kHz 

90 kHz 

99 kHz 

1 kHz 

99 kHz 

MODEL  3562 

2-23 Amplitude Accuracy and Flatness 
Measurement Three 

BNC center conductor grounded 

Specification Measured Value 

Lower L imit Upper L imit CH  AN 1 CHAN 2 

7.499 d BV 8.501 d BV 

7.499 d BV 8.501 d BV 

- 1 1 .50 d BV - 1 0.50 d BV 

- 1 3.50 d BV - 1 2.50 d BV 

- 1 3.50 d BV - 1 2.50 d BV 

- 1 3 .50 d BV - 1 2 .50 d BV 

- 1 3.50 d BV -1 2.50 d BV 

- 27.50 d BV - 26.50 d BV 

- 27 .50 d BV - 26.50 d BV 

2-24 Amplitude Linearity 

Signal Frequency = 1 0  kHz Range Sett ing = 1 0  Vrms 

BNC shel l  grounded 

Measured Value 
Specification 

Upper L im it Lower L imit CHAN 1 CHAN 2 

1 0.1 8 Vrms 9.827 Vrms 

1 .01 9 Vrms 981 .4 mVrms 

1 03.2 mVrms 96.79 mVrms 

1 1 .67 mVrms 8.329 mVrms 

4.71 7 mVrms 1 .608 mVrms 

2.51 7 mVrms - 51 7.1 ftVrms 

BNC center conductor grounded 

1 0.59 Vrms 9.439 Vrms 

1 .061 Vrms 942.6 mVrms 

1 07.4 mVrms 92.91 mVrms 

1 2.09 mVrms 7.941 mVrms 

4.850 mVrms 1 .485 mVrms 

2.559 mVrms - 555.9 ftVrms 
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Range 
Setting 

- 49 d BV 

o dBV 

1 0  dBV 

- 1 3  d BV 

8 d BV 

Signal 
Frequency 

1 56 kHz 

1 84 kHz 

206 kHz 

267 kHz 

Part 

1 

2 

3 

7 

8 

S ignal  Frequency 

99,000 Hz 

PERFORMANCE TESTS 

2-25 Amplitude and Phase Match 

BNC shel l grounded 

PASS Ampl itude Part PASS Phase 
Specification Specification 

± 0.1 d B  4 ± 0.5° 

± 0.1 d B  5 ± 0.5° 

± 0.1 d B  6 ± 0.5° 

BNC center conductor grounded 

± 0.8 d B  9 ± 8.5° 

± 0.8 d B  1 0  ± 8.8° 

2-26 Anti-Alias Fi lter Response 

Al ias PASS PASS Specification 
Frequency CHAN 1 CHAN 2 

100 kHz ::5 - 80 dB 

72  kHz ::5 - 80 d B  

5 0  k H z  ::5 - 80 d B  

1 1  k H z  ::5 - 80 d B  

2-27 Frequency Accuracy 

Specification Measured Value 
Lower L imit Upper L im it 

98.996 kHz 99.004 kHz 

2-28 Input Cou pling Insertion loss 

Channel 1 Channel 2 

Insertion loss Specification Insertion loss Spec ification 

<3 d B  <3  d B  

2-97 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


PERFORMANCE TESTS MODEL  3562 

2-29 Single Channel Phase Accu racy 

BNC shel l  grounded 

Signal 
Frequency Trigger Specification Measured Value 

Slope Type Lower L imit Upper L im it C HAN 1 CHAN 2 

9 kHz pas CHAN 1 - 92.5° - 87.5° 

9 kHz  pas CHAN 2 - 92.5° - 87.5° 

9 kHz pas EXT - 92.5° - 87.5° 

9 kHz N EG .  EXT 87.5° 92.5° 

99 kHz pas CHAN 1 - 1 02° - 78.0° 

99 kHz pas C HAN 2 - 1 02° - 78.0° 

99 kHz pas E XT - 1 02° - 78.0° 

BNC center conductor grou nded 

Signal 
Frequency Trigger Specification Measured Value 

9 kHz pas CHAN 1 - 96.5° - 83.5° 

9 kHz pas CHAN 2 - 96.5° - 83.5° 

9 kHz pas EXT - 96.5° - 83.5° 

9 kHz NEG EXT 83.5 ° 96.5 ° 

99 kHz pas CHAN 1 - 1 06° - 74.0° 

99 kHz pas CHAN 2 - 1 06° - 74.0° 

99 kHz pas EXT - 1 06° - 74.0° 

2-98 
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2-30 Input Impedance 

Resistance Measurement 

Measured Value 
Range Sett ing Specification 

Lower L imit Upper L im it CHAN 1 CHAN 2 

20 d BV 950 kn 1 050 kn 

o dBV 950 kn 1 050 kn 

- 1 3  dBV 950 kn 1 050 kn 

Capacitance Measurement 

Channel 1 Channel 2 

Vin = Vrms Vin = Vrms 

Vc = Vrms Vc = Vrms 

C 

� [(::  
- 1TI 1 5.9 pF - 1 .59 pF 

Measured Value Specification 

CHAN 1 CHAN 2 

pF pF < 1 00 pF  

2-31 Harmonic Distortion 

Measurement One 

Measured Measured 
Channel 1 Channel 2 

S ignal Harmonic Harmonic  Specification 
Frequency Frequency Frequency 

Ampl itude Ampl itude 

49500 Hz ::5 - 80 dB 

33000 Hz ::5 - 80 d B  

245750 Hz ::5 - 80 d B  

1 9800 Hz ::5 - 80 d B  

Measurement Two 

Measured Measured 
Channel 1 Channel 2 

Signal Harmon ic  Harmonic Specification 
Frequency Frequency Frequency 

Ampl itude Ampl itude 

49500 Hz ::5 - 80 d B  

33000 H z  ::5 - 80 d B  

24750 Hz ::5 - 80 dB 

1 9800 Hz ::5 -80 d B  

2-99 
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2-32 Intermodulation Distortion Measurement One 

BNC shel l  grounded Channel 1 Channel 2 

H armon ic Frequency PASS Specifi cation PASS Specifi cation 

6 kHz :::s; - 80 d B  :::s; - 80 d B  

1 4  k H z  :::s; - 80 dB :::s; - 80 d B  

1 2  k H z  :::s; - 80 d B  :::s; - 80 d B  

8 k H z  :::s; - 80 dB :::s; - 80 dB 

BNC center Channel 1 Channel 2 
conductor grounded 

H armonic Frequency PASS Specification PASS Specification 

6 kHz :::s; - 80 dB :5 - 80 dB 

14 kHz :::s; - 80 d B  :::s; - 80 dB 

12  kHz :::s; - 80 d B  :::s; - 80 d B  

8 kHz :::s; - 80 dB :::s; - 80 d B  

2-32 Intermodulation Distortion Measurement Two 

BNC shel l  floating Channel 1 Channel  2 

Harmon ic Frequency PASS Specification PASS Specification 

1 0  kHz :::s; - 80 dB :::s; - 80 d B  

7 9  k H z  :::s; - 80 d B  :::s; - 80 d B  

2 0  kHz :::s; - 80 dB :::s; - 80 d B  

69 kHz :::s; - 80 d B  :::s; - 80 d B  

B N C  center 
conductor grounded 

Channel 1 Channel 2 

Harmonic Frequency PASS Specification PASS Specification 

1 0  kHz  :::s; - 80 d B  :::s; - 80 d B  

7 9  kHz :5 - 80 d B  :5 - 80 dB  

20 kHz  :::s; - 80 dB  :5 - 80 dB  

69  kHz  :::s; - 80 d B  :5 - 80 dB  

2-1 00 
Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


n '  

I ODE L  3562A P ERFORMANCE TESTS 

2-33 Noise and Spurious Signal Level 

Spurious Signals 

Start Frequency PASS PASS Specifi cation 
Frequency Span CHAN 1 CHAN 2 

20 Hz 1 kHz :5 - 1 31 dBV 

1 kHz 1 0  kHz :5 - 1 31 d BV 

1 0  kHz 1 0  kHz :5 - 1 31 dBV 

20 kHz 1 0  kHz :5 - 1 31 dBV 

30 kHz 10 kHz :5 - 1 31 d BV 

40 kHz 1 0  kHz :5 - 1 31 dBV 

50 kHz 1 0  kHz :5 - 1 31 d BV 

60 kHz 1 0  kHz :5 - 1 31 dBV 

70 kHz 1 0  kHz :5 - 1 31 dBV 

80 kHz 1 0  kHz :5 - 1 31 d BV 

90 kHz 1 0  kHz :5 - 1 31 dBV 

Noise Level 

Start Frequency PASS PASS Spec ification 
Frequency Span CHAN 1 CHAN 2 

20 Hz 1 kHz :5 - 1 34 dBV/ .J"HZ 

1 kHz 50 kHz :5 - 1 44 d BV/VHZ" 

50 kHz 50 kHz :5 - 1 44 d BV/"� 

2-34 Cross Talk 

PASS PASS 
C hannel 1 Channel 2 Specifi cation 

�140 dB  

2-1 01 
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2-1 02 

Signal 
Frequency 

66 Hz 

500 Hz 

Signal 
Frequency 

66 Hz 

500 Hz 

Frequency 

1 MHz 

1 0  MHz 

Voltage 
Range Setting 

1 Vpk 

5 Vpk 

o Hz to 65 kHz 

65 kHz to 1 00 kHz 

2-35 Common Mode Rejection 

First 
Measu rement 

F irst 
Measurement 

CHAN 1 

F irst 
Measurement 

CHAN 2 

Second 
Measu rement 

Second 
Measu rement 

CHAN 1 

Second 
Measurement 

CHAN 2 

Relative Value 

Measured 
Value 

CHAN 1 

Measured 
Value 

CHAN 2 

2-36 External Reference Test 

Measured Value 

2-37 Source Residual Offset 

Specification 
Lower L im it Upper L imit 

- 1 0 mVpk 10 mVpk 

- 1 0  mVpk 10 mVpk 

2-38 Source Amplitude Accuracy and Flatness 
PASS 

PASS 

MODEL  3562 

Specification 

�80 d B  

�65 d B  

Specification 

�80 dB 

�65 d B  

Specification 

< 999.90 kHz 

>1 0.001 MHz 

Measured Value 
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2-40 Source Distortion 

Source Source 
Ampl itude Frequency PASS 

25 mVpk 10 kHz 

5 Vpk 10 kHz 

25 mVpk 99 kHz 

5 Vpk 99 kHz 

2-41 Source Energy Measurement 

Random Noise: 

HP 3562A Read ing (--r- ) 
X 1 00 = 

Voltmeter Average ( 

Period ic Ch irp: 

H P  3562A Read ing (--r- ) 
--- X 1 00 = 

Voltmeter Average ( 

____ 2: 70% 
% in-band energy 

2:85% 
% in-band energy 

PERFORMANC E  TESTS 

Specifi cation 

2:60 d B  

2: 60 d B  

2:40 d B  

2:40 dB 

2-1 03 
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3-1 INTRODUCTION 

SECTION II I  

ADJ USTM ENTS 

This section describes adj ustments and checks requ i red to br ing the HP  3562A within the 
specifications l i sted in Tab le 1 -1 .  I f  adjustments are made to a particu lar board, a l l  adjust
ments specif ied for that board should made in  the order shown in Tab le  3-1 . These pro
cedures shou ld be performed if the specif i cations of Tab le 1 -1 are not met, if instru cted 
to do so in the troubleshooting section, or after component replacement. These procedures 
shou ld not be performed as routi ne ma intenance. 

NOTE 

Allow the HP 3562A to warm up for an hour before performing 
any adjustments. This is not critical for most of the adjustments 
due to the automatic calibration feature. It is important when set
ting the reference and calibrator. 

The adjustments described for the ADC and input boards apply 
to both channel one and channel two of the analyzer front end. 

Table 3-1 Adjustment Components 

Adjustment Name Board Component 

Power supply shut-down level Pwr supply A1 8R1 
20.48 MHz reference Trigger A31 R208 
2nd pass offset ADC A32R408 
2nd pass gain ADC A32R422 
ADC offset ADC A32 R400 
ADC reference ADC A32 R401 
Track-&-ho ld offset ADC A32R408 
I nput dc offset side A I nput A33R21 2 
I nput dc offset side B I nput A33R1 1 2  
I nput attenuators: 

side A 40 d B  I nput A33C206 
side A 20 d B  I nput A33C202 
side B 40 dB I nput A33C1 06 
side B 20 dB I nput A33C1 02 

Source dc offset Source A30R9 
Cal ibrator gain Source A30R1 0 

3-2 EQUIPMENT REQUIRED 

Table 1 -2 l ists the equ ipment requi red for the adjustment procedures. Any equ ipment which 
meets the cr itical specifications given in  the tab le may be substituted for the recommended 
mode l .  

3-1 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ADJ USTMENTS MODEL  3562 

3-2 

3-3 SAfETY CONSIDERATIONS 

Although the HP 3562A is des igned in accordance with international safety standards, 
this manual contains information, cautions, and warn ings which must be fo l lowed to ensure 
safe operation and to keep the un it in  a safe operati ng cond ition. Service and ad justments 
shou ld be performed only by qua l i f ied personnel who are aware of the hazards i nvo lved . 

I WARNING 

Any interruption of the protective (ground) conductor inside or 
outside the unit or disconnection of the protective earth terminal 
can expose operators to potentially dangero us voltages. 

Only fuses of the rated current and specified type should be used 
for replacement. The use of repaired fuses and short circu iting of 
fuse holders is not permitted. Whenever fuse protection has been 
impa ired, the HP 3562A must be made inoperative. 

Adjustments performed in this section are performed with power 
applied and the protective co vers remo ved. These adjustments 
sho uld be performed only by trained service personnel who are 
aware of the hazards in volved (such as fire and electrical shock). 

Under no circumstances should an operator remove any co vers, 
screws, sh ields or in any other wa y access the interior of the 
HP 3562A. There are no operator controls inside the instrument. 

3-4 POWER SUPPLY ADJUSTMENTS 

Descr iption: 

The only power supply (A1 8) adjustment is the l i ne level voltage at which the power supply 
becomes active. This adjustment should be made only when there has been a fai l u re of 
the low-l ine power shut down c ircuit or the power shut down occu rs for l i ne voltages above 
81 Vrms when operated on 1 1 5  Vac mains power or above 1 62 Vrms when operated on 
230 Vac mains power. 

None of the H P  3562A dc power supp ly voltages are adjustab le. 

Equ ipment Requ i red: 

Variable ac power su pply 
Osci l loscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 980B 
1 0:1 Osc i l loscope probe . . . . . . . . . . . . . . . . . . .  H P  1 001 4A 
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Procedu re: 

1 .  Turn the H P  3562A off, remove the l i ne power cord from the rear panel and p lace 
the instrument on its top or s ide with the bottom panel fu l ly access ib le . 

2 .  Remove the HP  3562A bottom cover. None of the interna l  covers need to be removed . 

3 .  I f  the mains power voltage selector (on the rear panel) i s  not in  the 1 1 5V setti ng, switch 
it to 1 1 5V. 

I WARNING 

Even with the power switch in the OFF position and the line power 
cord remo ved, dangerous voltages may be present on the power 
supply capacitors. 

4. Set the variable ac power supply to output 81 Vrms ± 2 Vrms and connect the main 
power cord of the HP 3562A to the variable ac power supply. 

5. Configu re the scope for dc coup l ing and connect the scope input to A1 8TP1 2 us ing 
a 1 0 :1 probe. See f igure 3-1 . 

6. Turn the HP3562A on. 

7. Turn A1 8R1 fu l ly CCW and then CW unt i l  the s ignal at TP1 2  goes low; then tu rn it 
CCW unt i l  it ju st goes high. The sett ing may be tested by lowering the output voltage 
of the variable ac power supply to 78 Vrms at which point the s ignal on  TP1 2  shou ld 
be low. 

This completes adjustment of the power su pply. I f  the instrument is norma l ly operated 
on 230 Vac mains su pp ly, set the rear panel vo ltage sel ector to 230V. 

3-3 
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3-4 

NOTE: The A1 8 board 
runs the length of the in
strument underneath the 
display, and is accessed 
from below by removal of 
the bottom cover. 

R1 TP1 2 

Figure 3-1 Power supply component locator (A1 S) 

A22 

3-5 20.48 MHz REFERENCE ADJ USTMENT 

Descr iption: 

Board 
Location 

Key 

This procedu re adju sts the 20.48 MHz  frequency refe rence c i rcu it on the trigger board 
(A31 ). This c i rcuit is the source of the tim ing reference for the ADC boards (A33), the local 
osc i l l ator (A4) and the main powe r su pply (A1 8). 

Equ ipment Requ i red: 

Frequency Standard . . . . . . . . . . . . . . . . . . . . . . .  10 MHz Freq Standard 
Frequency cou nter . . . . . . . . . . . . . . . . . . . . . . . .  H P  5351 B 
1 :1 scope probe . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  1 0083A 
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Procedu re 

CAUTION 

Instrument power should alwa ys be turned off before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

1 .  D isconnect the l i ne power cord from the rear panel of the H P  3562A. 

2 .  Remove the instrument top cover. Th is  adjustment can be performed without putti ng 
the board on an extender board . 

3 .  Move j umper A31 )201 to the test position (connects the lower two p ins together). 

4. Reconnect the l i ne power cord and tu rn the power switch ON .  

NOTE 

Before mak ing this adjustment the HP 3562A must be left on for 
approximately two hours to allow the reference to come to a stable 
operating temperature. 

5 .  Connect the frequency standard output to the cou nter reference input and connect 
the counter's main cou nti ng input to A31 TP10 (VCO output) us ing the 1 :1 probe. 

6. Adjust A31 R208 for a counter read ing of 20.48 MHz ± 200 Hz .  

7 .  Remove the power and retu rn A31 J201 to the normal position on the upper two p ins. 

This completes the adjustment. 

3-6 SECOND PASS GAIN ADJUSTMENT 

Descr ipt ion: 

This procedu re adjusts the dc offset of the second pass c i rcu it on the ADC board (A32). 
This procedu re adj usts the dc offsets to prevent non l i near ADC operation near DAC tran
sition levels .  If this adj ustment is performed, 3-8 (track and hold offset) must also be done. 

Equ ipment Requ i red: 

Synthesized fu nction generator . . . . . . . . . . . . . .  H P  3325A 
Osci l loscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 980 B 
1 :1 Osc i l l oscope probe . . . . . . . . . . . . . . . . . . . . .  H P  1 0083A 
Extender board (part of k it 03562-84401 ) . . . . . .  H P  03562-66542 
Adapter cable (part of kit 03562-84401 ) . . . . . . .  H P  03585-61 61 6 
Capacitive load . . . . . . . . . . . . . . . . . . . . . . . . . . .  (see note) 
Shorting c l i p  

3-5 
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AZZ 

An 
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ODEL  3562A ADJ USTMENTS 

Special note: A capac itive load may be used to reduce noise on the scope di sp lay in the 
fol lowing adjustment. This part is not requ i red to perform this ad justment, but it does 
make it eas ier to eva luate the resu lts the f i rst few times through the procedu re. It con
s i sts of a capac itor between the scope i nput and ground. It is made us ing a 3300 pf s i lver 
m ica capacitor and two panel-mount BNC connectors; one fema le and one male. The 
H P  part numbers for these parts and a d rawing showing construction appear in  figu re 3-3. 

Figure 3-3 

Procedu re: 

Item Qty. Description 
1 1 3300 pf cap 
2 1 male BNC 
3 1 female BNC 
4 2 solder lugs 
5 2 hex nuts 

Capacitive load 

CA UTION 

Instrument power should alwa ys be turned off before any boards 
are remo ved or installed. Failing to do so causes circuit failure in 
most cases. 

1 .  D isconnect the I ine power cord from the rear panel of the H P  3562A. 

HP PIN 
01 60-2230 
1 250-0045 
1 250-001 8 
0360-1 632 
2950-0043 

2 .  Remove the ADC board to be adj usted and p lace i t  on the extender board . 

3 .  Reconnect the l i ne power cord and turn the power switch ON.  

4 .  Connect A32TP400 to a grou nd test po int with a shorting c l i p . Th i s  d i sables the offset 
DAC. 

5. Remove the coax ial cable connected to A32J 200 and connect the synthes izer output 
to A32j200 with the BNC-to-SM B adapter cable. Set the synthes izer for a 30 mVp-p 
triang le wave at 200 Hz. 

6 .  Connect the scope to A32T P401 with a 1 :1 probe and a capacitive load. Connect the 
SYNC output of the synthesizer to the MAIN  TRIG input of the scope. The scope shou ld 
be set for 2 mV/d iv, 2 ms/div, ac coup l i ng, BW l im it on, and externa l ly triggered. 

7. Press the fol lowing keys in  the order given: 

PRESET 

RA NGE 

SPC L  FCTN 

. . . .  R ES ET  

. . . .  7 . . . . . . .  dBVrms 

B E E  PER ON/OFF 
BE E P ER  ON/OFF 

- 66 

- 69 

ENTER (D ither off) 
ENTER  (2 nd pass only) 

3-7 
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3-8 

NOTE 
Pressing the beeper key toggles the beeper between on and off. 
It does not matter whether the beeper is turned on or off as long 
as the keys are pressed in the order specified. If beeper commands 
have been activated, the instrument must be reset before it can 
make measurements. Th is is requ ired because the beeper com
mands configure internal circu its for special tests which do not 
allow accurate measurements to be made. 

A22 

Board 
Location 

Key 

R422 

TP400 ) 200 

TP401 R408 

Figure 3-4 ADC board component locator (A32) 

If the c i rcu it is bad ly out of adj ustment the s ignal may appear as a tr iangle waveform 
with either the upper or lower corners extending outward as spikes as shown in f igure 
3-5 . The fol lowing ad justments shou ld reduce the sp ikes to form a regu lar triangle 
waveshape and then flatten the triangle waveform into a "straight" l ine as shown in f igure 
3-8. The noise remain ing after adjustment appears in  vary ing amou nts on most boards. 
8. Adj ust A32R408 to remove sharp sp ikes in the scope waveform as shown in f igure 

3-6. These spikes may protrude up or down, depending on which way the adj ustment 
is off. 

9 .  Adjust A32R422 to fl atten the triangle s ignal at A32TP401 (shown out of ad justment 
in  f igure 3-7). 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ODEL  3562A ADJ USTMENTS 

C H I CPLG-AC 
CH l =  2 m V / D i v  

"- V "'" V 
',,", V -...:..:.. 

\ I \ I \ I \ I V V 
M T  E X T / 1 0  
M a i n = 9 9 0  u s /D i y  

Figure 3-5 Both R408 & R422 out of 
adjustment 

C H I C P L G - A C  
CH I - 2 m V / D i v  

1 1  �\ .\ / \  
'\.:. 

M T  E X T / 1 0  
M a ;  n =  9 9 0  u s /D i y  

V 

Figure 3-7 R422 needs adjustment (spikes 
may extend down) 

.J 

CH I C P L G - A C  
CH I - 2 m V / D i v  

� / � 
.� V """"'-r---. � 

M T  E X T / 1 0  
M a i n =  9 9 0  u s / D i y  

Figure 3-6 R408 needs adjustment 

C H I C P L G - A C  
C H I - 2 m V / D i v  

M T  E X T / 1 0  
M a ;  n =  9 9 0  u s /D i y  

V 

Figure 3-8 Second pass gain adjustments 

complete 

/ 

This completes the adjustment. If no more adjustments are to be made to this board, remove 
the l i ne power cord from the H P  3562A rear pane l ,  remove the extender board and rei nsta l l  
the ADC board in  the card cage. 

3-7 ADC OFFSET AND REFERENCE ADJUSTMENT 

Descr iption :  
This procedu re nu l l s the ADC's dc offset and optim izes its reference voltage. 

NOTE 
The second pass ga in adjustment described in section 3-6 must 
be completed before mak ing this adjustment. 

Equ i pment Requ i red: 
Frequency Synthes izer , . . . . .  , . .  , . . . . . .  , . .  , '  H P  3325A 
Osc i l l oscope . . .  , . . . .  , . . . . .  , . . . . . .  , . . . . . . . .  H P  1 9808 
1 0:1 Osc i l l oscope Probe . .  , . ,  . .  , . . . . . . . . .  , . .  H P  1 001 4A 
Extender board (part of kit 03562-84401 ) . . . . . .  H P  03562-66542 
Adapter cable (part of k it 03562-84401 ) . . . . . . .  H P  03585-61 61 6 

3-9 
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Procedu re: 

CAUTION 

Instrument power sho uld alwa ys be turned off before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

1 .  Disconnect the l i ne power cord from the rear panel of the H P  3562A. 

2.  Remove the ADC board to be adjusted and place it on the extender board. 

3. Reconnect the l i ne power cord and turn the power switch ON.  

4. Connect A32TP400 to a ground test poi nt. 

5 .  Set the frequency synthes izer for  a BOO mVp-p triangle s ignal at 200 Hz . Connect the 
frequency synthesizer to A32J 200 through the adapter cable. 

6. Connect the scope to A32TP405 using the 1 0:1 probe. Do not use the capac itive load. 
Conf igure the scope for 1 5  mV/d iv, 1 .5 ms/d iv, dc coup l i ng, BW l im iting on, and trig
geri ng H F  rejection. 

7. Press the fol lowing keys in  the order given: 

PRESET . . . .  R ESET  

RAN G E  . . . .  7 . . . . . . . dBVrms 

SPCL FCTN . . . .  B E E PE R  ON/OFF . .  - 66 . .  ENT E R  (D ither off) 

(if sti l l  in "second pass on ly" from prev ious adjustment, beeper - 68 enter w i l l  
retu rn to normal two pass operation) 

NOTf 

Pressing the beeper key toggles the beeper between on and off. 
It does not matter whether the beeper is turned on or off as long 
as the keys are pressed in the order specified. If beeper commands 
have been activated, the instrument must be reset before it can 
make measurements. This is requ ired because the beeper com
mands configure internal circuits for special tests which do not 
allow accurate measurements to be made. 

B.  Three traces shou ld now appear on the scope d isp lay as shown in f igure 3-1 0; 1 )  a 
straight, horizontal l i ne in  the upper half of the d isp lay, 2) a c lean triangle wave in  
the lower half of the d isp lay, and 3) a "noisy" s ignal i n  the lower ha l f  of the d isp lay 
that may appear as e ither a stra ight or triangu lar l i ne. The fol lowing adjustments f lat
ten this last s ignal and center it in  the clean triangu lar s igna l .  
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Figure 3-9 ADC board component locator (A32) 
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Figure 3-1 0  Both R401 & R400 

out of adjustment 

'\ ''\ 
'\ 

I 
j" j 

/ / 

I 

'\ /. 
/ '\ / '\ '\ / ./ 

Figure 3-1 1 R401 adjusted to 

flatten "noisy" 
triangle signal 

Figure 3-1 2 R400 adjusted to 
place "noisy" line 
in the center of 

the triangle signal 
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9 .  Adjust A32R401 for a f lat "noisy" trace as shown in f igure 3-1 1 .  

1 0 . Adj ust A32R400 to center the f lat trace in  the c lean triangle trace as shown in f igure 
3-1 2 .  

This completes the adjustment. I f  no more adjustments are to be made to this board, remove 
the l i ne power cord from the H P  3562A rear pane l ,  remove the extender board and rei nstal l 
the ADC board in  the card cage. 

3-8 TRACK AND HOLD OFFSET ADJUSTMENT 

Descr iption: 

This procedu re m i n im izes the track and hold dc offset. This adjustment is requ i red if the 
second pass gain adjustment (3-6) is performed, for opt imal dc response. 

Equ ipment Requ i red : 

Extender board (part of kit 03562-84401 ) H P  03562-66542 

CA UTION 

Instrument power should always be turned off before an y boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedu re: 

1 .  Disconnect the l i ne power cord from the rear panel of the H P  3562A. 

2 .  Remove the ADC board to be adj usted and p lace i t  o n  the extender board . 

3 .  Reconnect the l i ne power cord and turn the power switch ON .  

4. Connect A32TP400 to a test point ground. 

5 .  Move A32J300 to the lower two p i ns. 

6. Press the fol lowing keys in  the order given: 

PRESET 

RANGE  

SPCl FCTN 

· . . .  RESET  

. . . .  7 . . . . . . .  dBVrms 

· . . .  BE E PER  ON/OFF 
· . . .  BE E P ER  ON/O FF 
· . . . S E RV IC  TEST 
. . . .  LOO P ON 
· . . .  TEST I N PUT 
. . . .  ADC 
· . . .  PASS THRU 

- 66 
- 67 

ENT ER  (D ither off) 
ENT ER  (Autozero off) 
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NOTE 

Pressing the beeper key toggles the beeper between on and off. 
It does not matter whether the beeper is turned on or off as long 
as the keys are pressed in the order specified. If beeper commands 
have been activated, the instrument must be reset before it can 
make measurements. This is required because the beeper com
mands con figure internal circu its for special tests wh ich do not 
allow accurate measurements to be made. 

8. Numbers appear on the screen under the head ings "Channel 1" and Channel 2. /1 Ad
j u st A32R408 unt i l  the number correspond ing to the channel under test is 0 ± 1 6. 

This completes the adj ustment of the ADC board. Remove the l i ne powe r cord from the 
HP  3562A rear panel , retu rn ju mper 1 300 to the upper two p ins (normal pos ition), remove 
the shorting c l i p  between TP400 and ground, remove the extender board and re insta l l  the 
ADC board in the card cage. 

AZZ 

j 300 

Board 
Location 

Key 

Figure 3-1 3 ADC board component locator (A32) 

TP400 R408 

o 
o 0 

::: I TP604 0 

3-1 3 
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3-14 

3-9 INPUT DC OFFSET ADJUSTM ENT 

Descr iption: 

This procedu re centers the offset DAC on the ADC board to a l low it max imum correction 
range in  either the pos itive or negative d i rection. 

Equ ipment Requ i red: 

Extender board (part of k it 03562-84401 ) . . . . . .  H P  03562-66542 

Procedu re: 

CAUTION 

Instrument power should always be turned off before any boards 
are remo ved or installed. Failing to do so causes circuit failure in 
most cases. 

1 .  Disconnect the l i ne power cord from the rear panel of the HP  3562A. 

2 .  Remove the I nput board (A33) to be adj usted and p lace i t  on the extender board . Be 
sure to reconnect the coax between the input board and its accompanying ADC board. 

3 .  Remove the ADC board of the same channel as the input board under adj ustment 
and ground TP400. Rep lace the board in  the i nstrument. 

4. Short a l l  th ree p ins of the in put connector A33J300 and A33TP501 together. S i nce the 
center p in  of the in put connector is grou nd, this grounds the input s ignals and TP501 . 

5 .  Reconnect the l i ne power cord and tu rn the power switch ON.  

6 .  Press the fol lowing keys in  the order given: 

RANGE 

I N PUT 

COUPLE 

x 

· . . .  - 51 . . . .  dBVrms 

· . . .  Select dc cou p l i ng 

· . . .  (Tu rn on the X marker at frequency having the la rgest 
magn itude; in this case it should be 0 Hz) 

To ad just channel two, a lso press: 

MEAS DISP · . . .  POWER  SPEC2 

7. Adjust A33R21 2 for a marker ampl itude read i ng of less than - 85 dB on the H P  3562A 
disp lay. 

8. Remove the ground connection from A33TP501 . 
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e7 iiiiii ifi � � 
� a.: a.: a.:  u 

Figure 3-1 4  Input board component locator (A33) 

9. Adjust A33R1 1 2  as described in  step 7 .  

This completes the adjustment. If no more adjustments are to be made to th is board, remove 
the l i ne power cord from the H P  3562A rear panel ,  remove the grou nd w i re from the ADC 
board, remove the extender board and re insta l l  the input board in  the card cage. 

3- 1 0  INPUT ATTENUATORS 

Description: 

These adju stments set the input attenuation leve ls on either of the two input boards (A33 
or A35). There are two pair of attenuators on each channe l .  I n measu rements made with 
reference to ground, two attenuators (one 20 dB and one 40 dB) are used for range setting 
on the input boards. When the inputs are f loated there are 20 dB and 40 dB attenuators 
for each side of the in put s ignal for each board (2 ranges on 2 s ignal l i nes on 2 boards 
= 8 total). 

3-1 5 
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NOTf 

The input board assemblies for the two chan nels are identical but 
it is recommended that they not be interchanged after adjustment. 

Equ ipment Requ i red: 

Extender board (part of kit 03562-84401 ) H P  03562-66542 

CA UTION 

Instrument power should alwa ys be turned off before any boards 
are removed or instalfed. Failing to do so causes circuit failure in 
most cases. 

Procedu re: 

1 .  D isconnect the I ine power cord from the rear panel of the H P  3562A. 

2. Remove the I n put board to be ad justed and place it on the extender board . 

3. Reconnect the l i ne power cord and turn the power switch ON.  

4 .  Connect the front two p ins  of the in put connector together. Th is grou nds the low side 
of the d iffe rential i nput s igna l .  

5 .  Press the fol lowing keys in  the order given: 

PRESET 

RAN G E  

PAUSE/CO NT 

SPCl FCTN 

· . . . R E S ET  

· . . . 1 dBVrms (d isables 
autorangi ng) 

· . . .  S E RV IC TEST 
. . . .  LOOP ON 
. . . .  T E ST I N PUT 
· . . .  FR END  ADJ UST 
· . . .  S I D E  A 40 dB 

Numbers shou ld appear on the screen under the head ings "Channel 1 "  and "Channel 2" . 

6 . Adjust A33C206 for a zero read ing on the HP 3562A d isp lay. 

7. Press the SIDE A 20 dB softkey. 

8. Adjust A33C202 for a zero read ing on the H P  3562A disp lay. 

9. Move the shorting c l i p on the i nput connector to the rear two p ins, shorting the high 
s ide of the d iffe rential in put s ignal to ground.  

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


n >  /1 ODE L  3562A ADJ USTMENTS 

A22 �--�� ���� 

Board 
Location 

Key 

,-----------,TP-+B9 
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OFFSET 
ADJUST 
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R1 1 2  

Figure 3- 1 5  Input board component locator fA33) 

1 0. Press the SID E B 40 dB softkey. 

1 1 .  Adjust A33C106 for a zero read ing on the H P  3562A d isp lay. 

1 2 . Press the SIDE B 20 dB softkey. 

1 3 . Adjust A33C102 for a zero read ing on the H P  3562A d isp lay. 

0 0  
ill o TP4!11 

This completes the adj ustment. D isconnect the l i ne power cord from the HP  3562A rear 
panel, remove the extender board and re insta l l  the input board in the card cage. 

3-1 7 
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3-1 1 SOURCE DC OFFSET ADJUSTMENT 

Descr iption: 

This procedure ad justs the dc offset control c i rcu itry for proper amp l itude. This adj ust
ment sets the gain for the dc offset D/A converter. 

Equ ipment Requ i red: 

Dig ital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  3455A 

Procedu re: 

1 .  Preset the H P  3562A by press ing the PRESET hardkey and the RESET  softkey. 

2. Press the fol lowing keys in the order given: 

SOU RCE . . . .  SOU RCE LEVEL  
. . . .  DC OFFSET . . . . .  

o . . . .  Vpk 
10 . . .  Vpk 

3. Connect the d igital voltmeter to the HP 3562A sou rce front panel output us ing a BNC 
cable and a BNC-to-banana adapter. 

4. Adjust A30R9 for a 1 0  V ± 75 mV read ing on the voltmeter. 

5. Press the DC OFFSET softkey and ente r a - 1 0  Vpk offset. 

6. Check for a - 1 0  V voltmeter read ing. Adj ust A30R9 so both the the + 1 0  V setting 
and the - 1 0  V setting are within 75 mV of the programmed va lue. 

This completes the adjustment. Remove the l ine power cord from the rear panel and discon
nect a l l  equ i pment. 
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3-1 2 CALIBRATOR GAIN ADJUSTMENT 

Description: 

This procedu re ad justs the HP 3562A's internal cal i brator on the analog sou rce board for 
the optimum ampl itude setting. 

Equ i pment Requ i red: 

AC Cal i brator . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F l uke 5200A 
Synthes ized fu nction generator . . . . . . . . . . . . . .  H P  3325A 

Procedu re: 

1 .  Phase lock the cal i brator to the function generator and tu rn cal ibrator phase lock ON.  

2 .  Preset the H P  3562A by press ing the PRESET  hardkey and the R E S ET softkey. 

3 .  Set the ca l ibrator for 0.2 Vrms and 4 kHz .  

4 .  Connect the cal ib rator output to the HP 3562A I n put 1 .  

5 .  Press the fol lowing keys in  the order given: 

PAU SE/CO NT 

SPC l FCTN · . . .  S E RV IC  TEST 
. . . .  LOOP ON 
· . . .  TEST IN PUT 
· . . .  FR END  ADJ UST 
. . . .  CAL l BR ADJ UST 

6. The HP 3562A d isp lay shou ld now show a number that is constantly changing. Adjust 
A30R10 unti l this number is pos itive as often as it is negative. 

This completes the adjustment. Remove the l ine power cord and re insta l l  the instrument 
top cover. 
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ODEL 3562A R E PLACEABLE  PARTS 

S ECTION IV 

REPLACEABLE PARTS 

4-1 INTRODUCTION 

This section contains information for ordering rep lacement parts . Table 4-1 l i sts the ab
brev iations used in Tab le 4-3, Replaceab le Parts L ist, and throughout this manual .  Tab le 
4-2 l ists the names and addresses that correspond to the manufacturers' code numbers. 

NOTE 

An instrument may contain mixed English/metric fasteners. 
Instruments with serial numbers less than 2502A00566 use English 
fasteners for the cabinet. Instruments with serial numbers 
2502A00566 and above use metric fasteners for the cabinet [an 
M-designation is under the front bezel plastic trim strip). 

4-2 REPLACEABLE PARTS LIST 

Table 4-3 is organ ized as fol lows: 

1 .  PC boards and the i r  com ponents is al phanumeric order by refe rence designators. 

2 .  Chass is-mounted components and hardware grouped by top, bottom, front, back and 
side assem bl ies. Cables are inc l uded in  a separate group. 

The information for each part cons ists of the fo l lowing: 

1 .  R E F ER ENCE DES IGNATOR 

Component Type 
A".mbl'�\ �"."' N"mb" 

A1 2R22 

2 .  HP PART N UMBER  

3 .  CD  - The Check D igit used by H P  to verify that an order has been transm itted correctly. 

4. QTY - The total quantity in the PC board. 

5 .  DESCR I PT ION - The HP  descr iption of the part. 

6 .  MFR CODE - The manufactu rer's code. 

7. MFR PART NUMBER - The manufactu rer's part number. 
4-1 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


RE PLACEABLE  PARTS MODEL  356J 

4-2 

NOTf 

The total quantity of each part is given once for each board -
at the first appearance of the part number on the board compo
nent listing. 

4-3 ORDERING INFORMATION 

Ordering Listed Parts 

To order a part l isted in the replaceable parts tab le, quote the Hewlett-Packard part number 
(with the check (CD)), ind i cate the quantity requ i red, and add ress the order to the nearest 
Hew lett-Packard office. The check d ig it w i l l  ensure accu rate and t imely process ing of 
you r  order. 

Ordering Non-listed Parts 

To order a part that is NOT l isted in the repl aceable parts tab le, i nc lude the instrument 
model number, i nstrument ser ial number, description and fu nction of the part, and the 
number of parts requ i red. Address the order to the nearest Hew lett-Packard office. 

Direct Mail Order System 

Within the U .5 .A. ,  Hew lett-Packard can supply parts through a d i rect mai l  order system. 
Advantages of us ing this system are: 

It D i rect ordering and sh ipment from the H P  Parts Center in Mounta i n  View, Ca l iforn ia. 

It No maximum or min imum on any mai l  order. There is a min imum order for parts ordered 
through a local HP  sales and service office when the orders requi re b i l l ing and invoicing. 

It Transportation charges are prepaid. A smal l hand l ing charge is added to each order. 

It No invoic ing . A check or money order must accompany each order. 

Mail order forms and specific ordering information are avai lable through you local Hewlett
Packard sales and service off ice. 

Special Handling 

The HP  3562A contains many static sens itive components . Use the appropriate precau
tions when removing, hand l ing and insta l l ing a l l  parts to avo id unnecessary damage. 
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1 .  

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

1 1 .  

1 2. 

1 3. 

1 4. 

1 5. 

1 6. 

1 7. 

1 8. 

1 9. 

20. 

21 . 

22. 

23. 

24. 

25. 

26. 

27. 

@ .J  @ 

MP#* 

507 

506 

508 

509 

505 

510 

511 

509 

100 

101 

200 

.,. I �  @ @ � �" � '-. � �  d" @ e 0 0  0S 7 �0 
Figure 4-2 Cabinet Parts, Exploded View 

Current 
Part N umber 

Description Qty (Metric)** 

Front frame 5021 -5807 

Rear frame 5021 -5808 

Front handle kit (optional) 5061-9691 

Trim, front handle 5020-8898 

Top trim, front frame 5040-7202 

Foot 4 5040-7201 

Tilt stand 2 1 460-1 345 

Front strap handle cap 2 5041 -6819 

Rear strap handle cap 5041-6820 

Rack mount flange kit with front handle 
(optional) 5061-9685 

Side gusset 5001-8234 

Side trim, front frame w/o front handle 5001-0441 

Rack mount flange kit w/o front handle (optional) 
5061-9679 

Corner strut with tapped holes 4 5021-5838 

Top cover 1 5061-9436 

Bottom cover 1 5061-9448 

Side cover, perforated with handle recess 5060-9948 

Strap handle 5060-9805 

Front dress panel 1 03562-00201 

Front sub panel 1 03562-00202 

Rear panel 1 03562-00203 

Screw 1 6  0515-1331 

Screw (attaches to CRT bezel) 4 051 5-0889 

Screw 1 051 5-0081 

Lock washer 1 21 90-0047 

Screw 4 0515-1 1 32 

Screw 5 0515-0657 

* From replaceable parts list, table 4-3 

Previous 
Part N umber 

(English)** 

5020-8807 

5020-8808 

5061-0091 

5040-721 9 

5040-7220 

5061-0085 

5061-0079 

5020-8838 

5060-9836 

5060-9848 

2510-0192 

051 5-021 8 

2680-01 72 

051 5-021 8 

* *  The current part num bers apply to instruments with serial num bers 2502A00566 and greater. The previous part num bers 
apply to serial numbers 2435A00565 and lower. If there is no previous part number l isted, all serial numbers use the current 
part number. 

4-5 
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Ag . 
A I .  
A .  
Au . 
C 
cer. 
coef . 
corn . 
comp . 
conn 
dep 
DPDT . 
DPST 
elect . 
encap 
F 
FET 
Ixd 
CaAs 
CHz 
gd 
Ce 
gnd 
H 
Hg 
Hz 
I D  
impg 
incd 
ins 
kO . 
kHz 
L 
l in 
log 
mA 
MHz 
MO 
met flm 
mfr 

mtg . 
mV 
�F 

f-'S 
�V 
my 
nA 
NC 
Ne 
NO 

A . .  
B .  
BT 
C .  
CR 
DL . 
DS . 
E .  
F .  
F L  . 
H R . 
IC . 
J .  
K . .  
L .  
M 
MP . 
P .  

MODEL  356J 
Table 4-1 Reference Designations and Abbreviations 

Abbreviations 

. si lver 
. aluminum 

ampere(s) 
. gold 

. . . capacitor 
· . .  ceramic 
coefficient 

. common 
. . .  composition 

· connection 
deposited 

double-pole double-throw 
. . .  double-pole single-throw 

· electrolytic 
. .  encapsulated 

larad(s) 
field effect transistor 

fixed 
. . gall ium arsenide 
gigahertz = 1 0 + 9  hertz 

guard(ed) 
germanium 
ground(ed) 

henry(ies) 
mercury 

hertz (cycle(s) per second) 
inside diameter 

impregnated 
incandescent 
insulation(ed) 

ki lohm(s) = 10 + 3  ohms 
kilohertz = 1 0 + 3  hertz 

· . .  inductor 
linear taper 

logarithmic taper 
milliampere(s) = 1 0 - 3 amperes 

megahertz = 10 + 6  hertz 
megohm(s) = 1 0 + 6  ohms 

metal film 
manufacturer 

mil l isecond 
mounting 

miJl ivolt(s) = 1 0 - 3 volts 
microfarad(s) 

. . .  m icrosecond{s) 
microvo[t(s) = 1 0 - 6 volts 

. . . .  Myla,", 
nanoampere{s) = 1 0 -9 amperes 

normally closed 
. neon 

. . .  normally open 

NPO . 

nSf 
0 . 
obd 
OD 
p .  
pA 
pc . 
pF . 
piv 
plo 
pos 
poly 
pot 
�-p 
ppm 
prec 

R .  
Rh 
rms 
rot 
Se 
sect 
Si 
si . 
SPDT 
SPST 
Ta 
TC 
Ti02 
tog 
tol 
trim 
TSTR 
V 
vacw 
var 
vdcw 
W 
wl 
wiv 
w/o . 

Designators 

. .  assembly 
. . . . . .  motor 
· . . . . battery 

capacitor 
diode or thyristor 

· . delay line 
. . . . .  Iamp 

. . . . . . .  mise electronic part 
. . .  . fuse 

. . . . . . .  Iilter 
. .  heater 

. . integrated circuit 
. jack 

. . .  . relay 
· . .  inductor 

. meter 
. . . . . . . . . . . . .  mechanical part 

. . . . . . . . . . . .  . plug 

Q .  
QCR . .  
R(p) 
RT . 
S .  
T .  
TB . 
TC . 
TP . 
TS . 
U .  
V 
w . 
X 
XDS . 
XF . 
Y . 
z .  

negative positive zero 
(zero temperature coefficient) 

nanosecond(s) = 10 - 9 seconds 
. . . .  not separately replaceable 

. . . .  ohm(s) 
. . . .  order by description 

. outside diameter 
. . . . .  peak 

picoampere(s) 
printed circuit 

. picolarad(s) 1 0 - 12 larads 
. peak inverse voltage 

. . . .  part of 
. .  position{s) 
. polystyrene 

· . potentiometer 
. . . .  peak-to-peak 
parts per mi l l ion 

precision (temperature coefficient, 
long term stability and/or tolerance) 

. .  resistor 

. rhodium 
root-mean-square 

. . . .  rotary 
selenium 

. section(s) 
silicon 

. s lide 
single-pole double-throw 

single-pole single-throw 
tantalum 

temperature coefficient 
. titanium dioxide 

. toggle 
. tolerance 

trimmer 
transistor 

volt(s) 
alternating current working voltage 

variable 
direct current working voltage 

watt(s) 
. . . .  with 

working inverse voltage 
. . . . .  without 

wirewound 

optimum value selected at factory 
average value shown (part may be omitted) 

. . . .  no standard type number assigned 
selected or special type 
® Dupont de Nemours 

. . . . .  transistor 
transistor-diode 

· . .  resistor{pack) 
. . . . . . . .  thermistor 

. . . . . .  switch 
transformer 

. . .  terminal board 
. . . . . . . . . .  thermocouple 

. . . . . . . . .  test point 
terminal strip 

. . . . . . .  microcircuit 
. . . . .  vacuum tube, neon bulb, photocell ,  etc . 

. cable, jumper 
. . . . . . . . . . . . .  socket 

. . . . . . . . . . .  Iampholder 
· . . . .  Iuseholder 

. . crystal 
. . . . . . . . . . . .  network 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/
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Figure 4-2 Cabinet Parts, Exploded View 

Current Previous 
Part Number Part Nu mber 

MP#* Description Qty (Metric)* * (English)** 

1 .  Front frame 5021-5807 5020-8807 

2. Rear frame 5021-5808 5020-8808 

3. Front handle kit (optional) 5061-9691 5061-0091 

4. Trim, front handle 2 5020-8898 

5. 507 Top trim, front frame 1 5040-7202 

6. 506 Foot 4 5040-7201 

7. Tilt stand 2 1 460-1 345 

8. 508 Front strap handle cap 5041 -6819 5040-721 9 

9. 509 Rear strap handle cap 5041-6820 5040-7220 

1 1 .  Rack mount flange kit with front handle 
(optional) 5061-9685 5061-0085 

1 2. Side gusset 5001-8234 

1 3. 505 Side trim, front frame w/o front handle 5001-0441 

1 4. Rack mount flange kit w/o front handle (optional) 
2 5061-9679 5061-0079 

15.  Corner strut with tapped holes 4 5021-5838 5020-8838 

1 6. 510 Top cover 1 5061-9436 5060-9836 

1 7. 511 Bottom cover 1 5061-9448 5060-9848 

1 8. Side cover, perforated with handle recess 2 5060-9948 

1 9. 509 Strap handle 2 5060-9805 

20. 100 Front dress panel 1 03562-00201 

21 . 101 Front sub panel 1 03562-00202 

22. 200 Rear panel 1 03562-00203 

23. Screw 1 6  051 5-1 331 251 0-01 92 

24. Screw (attaches to CRT bezel) 4 051 5-0889 051 5-021 8 

25. Screw 1 051 5-0081 

Lock washer 1 21 90-0047 

26. Screw 4 0515-1 1 32 2680-01 72 

27. Screw 5 051 5-0657 051 5-021 8 

* From replaceable parts l ist, table 4-3 

** The current part num bers apply to instruments with serial numbers 2502A00566 and greater. The previous part num bers 

apply to serial numbers 2435A00565 and lower. If there is no previous part number l isted, al l  serial numbers use the current 

part number. 

4-5 
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Ag . .  
AI 
A 
Au 
e .  
eer. 
coef . 
eom . 
comp . 
conn 
dep . 
DPDT. 
DPST 
elect 
encap 
F 
FET 
fxd 
GaAs 
GHz 
gd 
Ge 
gnd 
H 
Hg 
Hz 
I D  
impg . 
incd 
ins 
kO 
kHz 
L 
lin 
log 
mA 
MHz 
MO 
met flm 
mfr 
ms 
mtg 
mV 
�F 
�s . 
�V 
my.  
nA 
N e .  
Ne 
NO 

A .  
B .  
BT 
e .  
CR 
D L  . 
DS . 
E .  
F .  
F L  . .  
H R . 
IC . 
j . .  
K .  
L .  
M 
MP . 
P . .  

Table 4-1 Reference Designations and Abbreviations 

Abbreviations 

. . . . . .  silver 
· . aluminum 

. ampere(s) 
. . . . . . .  gold 

. capacitor 
. . .  . ceramic 

· coefficient 
. . .  common 

· . . .  composition 
· connection 

. deposited 
double-pole double-throw 

. . .  double-pole single-throw 
· electrolytic 

· encapsulated 
farad(s) 

field effect transistor 
fixed 

gallium arsenide 
gigahertz = 1 0 + 9  hertz 

guard(ed) 
germanium 
ground(ed) 

henry(ies) 
mercury 

hertz (cyele(s) per second) 
inside diameter 

impregnated 
· incandescent 
insulation(ed) 

kilohm(s) = 1 0 + 3  ohms 
ki lohertz = 1 0+ 3  hertz 

. .  inductor 
tinear taper 

· . . . . logarithmic taper 
mill iampere(s) = 1 0 - 3 amperes 

. megahertz = 1 0+ 6  hertz 
megohm(s) = 10 + 6 ohms 

. metal film 
manufacturer 

mil l isecond 
. . . . . mounting 
millivolt(s) = 1 0 - 3 volts 

· microfarad(s) 
. microsecond(s) 

microvolt(s) = 1 0 - 6 volts 
Mylar® 

nanoampere(s) = 1 0- 9 amperes 
· normally closed 

. .  neon 
. _ . normally open 

NPO . 

nsr . 
0 . 
obd . .  
OD 
p .  
pA . 
pc . 
pF . 
piv 
plo 
pos 
poly 
pot 

�-p 
ppm 
prec 

R 
Rh 
rms 
rot 
Se 
sect 
Si 
si 
SPDT 
SPST 
Ta 
TC 
Ti02 
tog 
tol 
trim 
TSTR 
V 
vacw 
var 
vdcw 
W 
wl 
wiv 
w/o . .  

Designators 

assembly 
motor 

. . . . .  battery 

. . .  capacitor 
· . . . . . . . . . . . .  diode or thyristor 

. . . . . . . . . . . . . . . . . . delay line 
. . . . . . . . . . . . . . .  Iamp 

. . . . . . .  mise electronic part 
· . . . . . .  fuse 

filter 
. . . .  . heater 

· . . . . . . . . . . . .  i ntegrated circuit 
. . . . . . .  jack 

. . . . . . . . . . . .  . relay 
· . . . . . . . . . . . . . . . . . . . .  inductor 

meter 
· mechanical part 

. . . . . . .  plug 

Q .  
QCR . 
R(p) . .  
RT . .  
S . 
T .  
TB 
Te . 
T P .  
T S  . 
U .  
V 
W . 
X 
XDS . 
XF . 
Y .  
Z .  

. . . .  negative positive zero 
(zero temperature coefficient) 

. .  nanosecond(s) = 10 -9 seconds 
. . . .  not separately replaceable 

. . . . . . . . . .  ohm(s) 
order by description 
. . .  outside diameter 

peak 
picoampere(s) 

printed circuit 
picofarad(s) 1 0 - 12 farads 

. peak inverse voltage 
. . .  part of 

. . . . . .  position(s) 
polystyrene 

. potentiometer 

. .  peak-to-peak 
parts per mill ion 

. precision (temperature coefficient, 
long term stability and/or tolerance) 

. .  resistor 

. rhodium 
. .  root-mean-square 

. rotary 
selenium 
section(s) 

silicon 
. slide 

single-pole double-throw 
single-pole single-throw 

. . .  tantalum 
temperature coefficient 

titanium dioxide 
. . . . .  toggle 

. tolerance 
trimmer 

transistor 
. . .  volt(s) 

alternating current working voltage 
variable 

. . . . . .  direct current working voltage 
. watt(s) 

.with 
. working inverse voltage 

. . .  without 
wirewound 

optimum value selected at factory 
average value shown (part may be omitted) 

. . . . . .  no standard type number assigned 
selected or special type 
® Dupont de Nemours 

. . . . . . . . . .  transistor 
. . . . .  transistor-diode 

. . . . .  resistor{pack) 
. . . . . . . . . . . . . . .  thermistor 

. . . . . . . . . . . . . . .  switch 
. transformer 

. . . . . . . . . . . . . . .  terminal board 
· . . . . . . . . . . . .  thermocouple 

. . . . . . . . .  test point 
. . terminal strip 

. . . . . . . .  microcircuit 
. . . . . . .  vacuum tube, neon bulb, photocell, etc. 

· . . . . . . . . . . . .  cable, jumper 
. . . . . . . . . . . . . . . . . . . . . . . . .  socket 

. . . . . . . . . . . . . . . . . . . . . . . . .  lamp holder 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fuseholder 

· . . . . . . . . . . . . . . . . . .  crystal 
. . . . . . . . . . . . . . . . .  network 
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MFR 
NO. 

H9027 
00779 
00853 
01121 
01295 
01536 
0211 4  
03580 
04213 
04222 
04713 
05245 
06090 
06560 
06665 
07263 
09023 
09161 
09353 
09922 
1 1 236 
1 1 502 
1 3103 
1 3606 
1 5454 
1 6941 
17856 
18324 
1 8546 
1 9378 
1 9701 
22526 
22670 
24226 
24355 
24444 
24931 
25088 
25403 
27014 
27167 
27264 
27463 
28480 
31785 
32997 
33096 
341 1 4  
34333 
34335 
34371 
34649 
35860 
46384 
51633 
54013 
55285 
55680 
7031 8 
71482 
71707 
71279 
73138 
73734 
75042 
75263 
7591 5 
76381 
76854 
77250 
77902 
82877 
83486 
84411 
84830 
86928 
90949 
91345 
91637 
98291 
98978 
99484 

Table 4-2 Manufacturers Code List 

MAN U FACTURER NAME A D D R E S S  

Sehurter A G H Luzern 
Amp Ine Harrisburg 
Sangamo Weston Ine Pickens 
Allen-Bradlev Co Milwaukee 
Texas Instr Ine Semicon Cmpnt Div Dallas 
T extron I ne, Cam car Div Roekford 
Emperex Electronic Carp Saugerties 
French Creek Granite Co Ine St Peters 
Caddell-Burns Mfg Co Ine Mimeola 
A VX Ceramics Div Mvrtle Beach 
Motorola Semiconductor Products Phoenix 
(oream Ine libertyville 
Ravehem Carp Menlo Park 
Aireo Electronics Ine Mogales 
Precision Monolithics Ine Santa Clara 
Fairchild Semiconductor Div Mountain View 
Cornell-Dubilier Electronics Fuquay-Varina 
The Brucon Co San Francisco 
C & K Components Ine Newton 
Burndv Carp Norwalk 
CTS of Berne I ne Berne 
TRW Resistive Products Div Soone 
Thermallov Co Dallas 
$prague Elect Co Semiconductor Div Concord 
Ametek/Rodan Div Anaheim 
Long-Loc Fasteners Carp Cincinnati 
Sil iconix Inc Santa Clara 
Signetics Corp Sunnyvale 
Bean Rubber Mfg Co San J ose 
Diganostic/Retrieval Systems Inc Oakland 
Mepeo/Eleetra Carp Mineral Wells 
Du Pont E I de Remours & Co New Cumberland 
G M Nameplate Ine Seattle 
Gowanda Electronics Corp Gowanda 
Analog Devices I nc Norwood 
General Semiconductor Ind ustries Tempe 
Specialty Connector Co Greenwood 
Siemens Corp Iselin 
N.V. Phil ips-Elcoma Department E indhoven 
National Semiconductor Carp Santa Clara 
Coming Glass Works (Wilmington) Wilmington 
Molex Inc Lisle 
Tharco Precision Inc San Lorenzo 
Hewlett-Paekard Co Corporate HQ Palo Alto 
Isotemp Research Inc CharIottesville 
Bourns Inc Trimpot Prod Div Riverside 
Colorado Crvstal Carp Loveland 
OAD I ndustries I nc Rancho Bernardo 
Silicon General Inc Garden Grove 
Advanced Micro Devices Inc Sunnyvale 
Harris Semicon Div Harris-Intertype Melbourne 
Intel Carp Santa Clara 
Canadian Standards Assn Rexdale 
Penn Engineering and Mfg Corp Danboro 
Fluoracarbon Co Sunnyvale 
Randolph and Baldwin Ine Waltham 
Bergquist Co Minneapolis 
Michicon/America Carp Sehaumburg 
Allmetal Screw Products Inc Garden CitV 
Clare Div of General Instrument Chicago 
Coto Carp Providence 
Midland-Ross Carp Cambridge 
Beckman I nstruments Inc Helipot Div Ful lerton 
Federal Screw Products I nc Chicago 
TRW Electronic Components Philadelphia 
Keystone Carbon Co St Marvs 
Littelfuse Inc Des Plaines 
Minnesota Mining and Manufacturing St Paul 
Oak Switch Svstems I ne Crvstal Lake 
AI lied Products Carp Chicago 
Rohm and Maas Co Philadelphia 
Rotran Inc Custom Div Woods tack 
Elco Industries Roekford 
TRW Capacitor Div Ogallala 
Lee Spring Co Brooklvn 
Seastrom Mfg Co Glendale 
United States Steel Carp San Francisco 
Miller Dial Carp El  Monte 
Dale Electronics Div Columbus 
Sealectro Corp Trumbull 
Intl Electronic Research Corp Burbank 
Flexsteel Industries Inc Dubuque 

Z IP 
CODE 

SW 
PA 17105 
SC 29671 

WI 53204 
TX 75222 
I L  61108 

NY 1 2477 
PA 
NY 1 1 501 
SC 29577 
AZ 85008 

I L  60048 
CA 94025 
AZ 
CA 95050 
CA 94042 
NC 27526 
CA 

MA 02158 
CT 06856 
I N  46711 

NC 28607 
TX 75234 

N H  03301 
CA 92806 

OH 45215 
CA 95054 
CA 94086 
CA 951 1 2  
NJ 07436 
TX 76067 
PA 1 7070 

WA 981 1 9  
NY 1 4070 

MA 02062 
AZ 85281 
I N  46142 
NJ 08830 
H L  02867 
CA 95051 
NC 28401 

I L  60532 
CA 94580 
CA 94304 
VA 22901 
CA 92507 
CO 80537 
CA 92127 
CA 92641 
CA 94086 
FL 32901 

CA 95051 
ONT 

PA 
CA 94088 

MA 02154 
MN 55099 

I L  60195 
NY 1 1 530 

I L  60645 
RI 02905 

MA 02140 
CA 92634 

I L  60618 
PA 19108 
PA 15857 

IL 60016 
MN 55101 

I L  60014 
I L  60650 

PA 19105 
NY 1 2498 

IL 61101 
NE 69153 
NY 1 1 21 9  
CA 91 201 
CA 94101 
CA 91734 
NE 68601 
CT 06611 
CA 91510 

lA 52001 

4-7/4-8 
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" I  ODE L  3562A 

I Reference 
Designation 

1 C 1  
1 C200-C240 
1 c405 
1 C414 
1 C4 1 6-C4 17 

1 C4 1 8-C4 1 9  
1 C420 
1 t4 2 1 -C424 
1 C425 
1 C502 

1 c R50 1 -CR502 
1 CR503 
1 J2 
1 J3 
1 J 1 0  

1 J701 - J705 
1 P 1 
1 0 1  
1 R 1  
1 R4-R6 

1 R 1 03 
1 R 302- R305 
1 R403 
1 R5 0 1  
1 R502 

1 R505-R506 
1 R507 
1 R508-R 5 1 1 
1 R600 
1 R 6 0 1  

1 R 602-R603 
1 R604 
1 RP40 1 
1 TP 1 -T P 1 5  
1 U 1 - U2 

1 U3 
1 U4 
1 U5 
1 U6 
1 U7 

1 U8-U9 
1 U 1 0  
1 U 1 1 -U 1 2  
1 U 1 3  
1 U 1 4  

1 U 1 0 1  
1 U 1 02 
1 U 1 0 3 
1 U 1 04 
1 U 1 05 

1 U 1 06 
1 U 1 07-U 1 08 
1 U 1 0 9  
1 U 1 1 0  
1 U 1 1 1 -U 1 1 2  

1 U 1 1 3  
1 02 0 1  
1 U202 
1 U203-U204 
1 U205 

1 U206-U207 
1 U208 
1 U209 
1 U2 1 0  
1 U2 1 2  

HP Part 
Number 

03562-66501 

0 1 80-0094 
0 1 60-457 1 
0 1 6 0- 457 1 
0 1 8 0- 0 1 1 6  
0 1 6 0- 0 1 27 

0 1 60- 457 1 
0 1 60-48 1 1  
0 1 6 0- 457 1 
0 1 80-0 1 1 6 
0 1 6 0- 457 1 

1 9 0 1 - 1 080 
1 9 02-0025 
1 25 1 -5202 
1 25 1 -4670 
1 250- 1 2 5 5  

1 25 1 -4670 
1 2 5 1 -7506 
1 8 53-0036 
0683-1 025 
0683-1 025 

0683- 1 0 25 
0683- 1 025 
0683- 1 0 25 
0683-1 025 
0837-0275 

0683-1 025 
0683- 1 0 5 5  
0683- 1 0 25 
0683- 1 025 
0683- 1 0 35 

C 
D 

1 
4 
8 
2 
1 

2 
9 
2 
9 
9 

9 
9 
9 
9 
6 

9 
5 
9 
9 
1 

0683-2025 1 
0683- 4705 8 
1 8 1 0-0204 6 
1 2 5 1 -0600 0 
1 820-2779 5 

03562 -60324 8 
1 8 20-2656 7 
03562-60325 9 
1 8 20-2635 2 
1 8 20- 3 1 4 4  0 

1 8 20-2488 3 
1 8 20- 1 433 6 
1 8 20-2757 9 
1 8 20 - 1 9 22 8 
1 8 20-2488 3 

1 8 20- 1 2 4 4  7 
03562-6 0326 0 
1 8 20- 1 1 9 5  7 
1 8 20-2096 9 
1 8 20 - 1 2 4 4  7 

1 8 20-2488 3 
1 8 20 - 3 1 4 4  0 
1 8 20-2657 8 
1 8 20- 1 4 33 6 
1 8 20-2757 9 

1 820-220 1 8 
1 820- 1 1 4 4  6 
1 8 20-2634 1 
1 820- 1 7 30 6 
1 8 20- 1 278 7 

1 8 20- 1 9 75 1 
1 8 20- 1 2 8 1 2 
1 8 20- 2 1 2 0  0 
1 8 20- 1 7 30 6 
1 820- 1 4 4 1  6 

Table 4-3 Replaceable Parts 

Qty Description 

1 PC BOARD ASSY 

1 CAPACITOR-FXD 1 00UF+75- 1 0 1 25VDC AL 
49 CAPACITOR-FXD . 1 UF +80-201 50VDC CER 

CAPACITOR-FXD . 1 UF +80-201 50VDC CER 
1 CAPACITOR-FXD 6. 8UF + - 1 01 35VDC TA 
1 CAPACITOR-FXD 1 UF +-201 25VDC CER 

CAPACITOR-FXD . 1  UF +80-201 50VDC CER 
1 CAPACITOR-FXD 270PF +-51 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-201 50VDC CER 
CAPACITOR-FXD 6 . 8UF+- 1 01 35VDC TA 
CAPACITOR-FXD . 1 UF +80-201 50VDC CER 

2 DIODE-SCHOTTKY 1 N 5 8 1 7  20V 1 A  
1 DIODE-ZNR 1 0V 5 1  DO-35 PD= . 4W TC= + . 061 
1 CONN-POST TYPE . 1 25-P IN-SPCG 5-CONT 
6 CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 
1 CONNECTOR-RF 5MB M PC 50-OHM 

CONN-P OST TYP E . 1 00-PIN-SPCG 3-CONT 
1 CONN-POST TYPE . 1 00-PIN-SPCG 1 20-CONT 
1 TRANSISTOR PNP SI PD = 3 1 0MW FT= 250MHZ 

18 RESISTOR 1K 5 1  . 25W CF TC=0-400 
RESISTOR 1K 5 1  . 25W CF TC=0-400 

RESISTOR 1K 5 1  . 25w CF TC=0-400 
RESISTOR 1K 5 1  . 25W CF TC=0-400 
RESISTOR 1K 5 1  . 25W CF TC=0-400 
RESISTOR 1K 5 1  . 25w CF TC=0-400 

1 THERMISTOR DISC 50-OHM TC=+2 . 351/C-DEG 

RESISTOR 1 K  51 . 25W CF TC=0-400 
1 RESISTOR 1M 51 . 25W CF TC=0-800 

RESISTOR 1K 51 . 25W CF TC=0-400 
RESISTOR 1K 51 . 25W CF TC=0-400 

1 RESISTOR 1 0K 51 . 25w CF TC=0-400 

RESISTOR 2K 5 1  . 25W CF TC=0-400 
1 RESISTOR 47 51 . 25W CF TC=0-400 
1 NETWORK-RES 8-SIP 1 . 0 K OHM X 7 

1 5  CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SO 
2 IC CNTR TTL ALS BIN SYNCHRO 

1 SW ASSY-BW 
1 IC GATE TTL ALS NAND QUAD 2-INP 
1 PROGRAMMED PAL 
1 IC GATE TTL ALS AND QUAD 2-INP 
3 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 

4 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
2 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
6 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
1 IC SHF-RGTR TTL LS PRL-IN SERIAL-OUT 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

2 I C  MUXR/DATA-SEL TTL LS 4-TO- 1 -LINE DUAL 
1 PROGRAMMED PAL 
2 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
1 IC CNTR TTL LS BIN DUAL 4-BIT 

IC MUXR/DATA-SEL TTL LS 4-TO- 1 -LINE DUAL 

I C  FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 

1 IC GATE TTL ALS OR QUAD 2-INP 
I C  SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

1 IC SHF-RGTR TTL LS COM CLEAR SERIAL-OUT 
1 IC GATE TTL LS NOR OUAD 2-INP 
2 IC INV TTL ALS HEX 
5 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
1 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 

2 I C  SHF-RGTR TTL LS NEG-EDGE-TRIG PRL-IN 
1 IC DCDR TTL LS 2-TO-4-LINE DUAL 
1 IC MULTR TTL LS 8-BIT 

IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
2 I C  ADDR TTL LS BIN FULL ADDR 4-BIT 

See introduction to this section for ordering information 
' I ndicates factory selected value 

Mfr 
Code 

28480 

1 3606 
04222 
04222 
1 3 606 
1 3606 

04222 
27 1 6 7  
0 4 222 
1 3606 
04222 

047 1 3  
047 1 3  
22526 
22526 
9 8 2 9 1  

22526 
00779 
047 1 3  
77902 
77902 

77902 
77902 
77902 
77902 
75263 

77902 
77902 
77902 
77902 
77902 

77902 
77902 
1 1 23 6  
27264 
0 1 295 

28480 
0 1 2 9 5  
28480 
0 1 2 9 5  
0 1 2 9 5  

0 1 29 5  
0 1 29 5  
0 1 295 
0 1 2 9 5  
0 1 295 

0 1 2 9 5  
28480 
0 1 29 5  
0 1 29 5  
0 1 295 

0 1 2 9 5  
0 1 29 5  
0 1 2 9 5  
0 1 295 
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

0 1 29 5  
0 1 29 5  
34335 
0 1 29 5  
0 1 29 5  

RE PLACEABLE  PARTS 

Mfr Part Number 

03562-66 5 0 1  

30 D 1 07G025DD2-DSM 
SA2 05 E 1 04ZAA 
SA20 5 E 1 04ZAA 
1 5 0D685X9035B2-DYS 
2C37Z5U1 05M025A 

SA205 E 1 0 4ZAA 
CAC02COG27 1 J 1 OOA 
SA2 05 E 1 04ZAA 
1 5 0D685X9035B2-DYS 
SA2 05 E 1 04ZAA 

SBR5 1 2 0KBRL 
SZ30 0 1 6 - 1 1 8 2  
65580- 1 05 
65500- 1 03 
5 1 -0 5 1 -0000 

65500- 1 03 
1 -5 32956-8 
SPS-36 1 2  
R-25J 
R-25J 

R-25J 
R - 2 5 J  
R-25J 
R-25J 
RL3006-50- 1 1 0-25 -PTO 

R-25J 
R-25J 
R-25J 
R-25J 
R-25J 

R-25J 
R-25J 
750- 8 1 - R 1 K  
1 6 -06- 0034 
SN7 1 5 37 N  

0356 2-60324 
SN7 1 3 38N 
03562-60325 
SN7 1 1 7 2N 
SN7 1 5 6 0 N  

SN7 1 1 7 1 N  
SN57 1 9 4  
SN7 1 34 2 N  
SN5878 1 N  
SN7 1 1 7 1 N  

SN5 3 6 1 9  
03562-60326 
SN53526 
SN59 1 9 7N 
SN5 3 6 1 9  

SN7 1 1 7 1 N  
SN7 1 5 60N 
SN7 1 1 7 3N 
SN57 1 9 4  
SN7 1 34 2 N  

SN59874N 
SN53243 
SN7 1 332N 
SN58039 
SN53646 

SN5 8 8 1 7 N  
SN53657 
AM25 L S 1 4ADC 
SN58039 
SN57202 

4-9 
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REPLACEABLE PARTS MOD E L  3562, 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number I Designation Number D Code 

A 1 U3 0 1  1 8 20- 1 07 4  1 1 IC DRVR TTL NOR QUAD 2-INP 0 1 2 9 5  SN43266 
A 1 U302 1 8 20-2634 1 IC INV TTL ALS HEX 0 1 29 5  SN 7 1 3 32N 
A 1 U303 03562-60328 2 1 SW ASSY-BW 28480 03562 -60328 
A 1 U304 1 8 20- 1 7 30 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0 1 2 9 5  SN58039 
A 1 U305 1 8 20-3093 8 1 IC-8000-SERIES PROGRAMMABLE TIMER 34649 P8254 

A 1 U306-U307 1 8 20-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 0 1 2 9 5  SN7 1 3 4 2 N  
A 1 U308 1 8 20- 1 470 1 1 I C  MUXR /DATA-SEL T T L  LS 2-TO- l -LINE QUAD 0 1 29 5  SN53524 
A 1 U 3 1 0  1 8 20- 1 7 30 6 I C  FF T T L  LS D-TYPE POS-EDGE-TRIG COM 0 1 29 5  SN5803 9 
A 1 U3 1 1  1 8 20- 1 29 7  0 1 I C  GATE T T L  LS EXCL-NOR QUAD 2-INP 0 1 2 9 5  SN53659 
A 1 U3 1 2  1 8 20- 1 4 4 1  6 IC ADDR TTL LS BIN FULL ADDR 4-BIT 0 1 2 9 5  SN57202 

A 1 U3 1 3  03562- 60327 1 1 PROGRAMMED PROM 28480 03562-60327 
A 1 U40 1 1 8 20- 1 1 9 5  7 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 0 1 29 5  SN53526 
A 1 U402 1 8 20-2775 1 1 IC GATE TTL ALS NAND TPL 3-INP 0 1 29 5  SN7 1 5 4 6 N  
A 1 U4.0 3  1 8 20-27 1 0  4 1 IC DRVR TTL LS LINE DRVR OCTL 0 1 2 9 5  SN7 1 7 0 8 N  
A 1 U404 1 8 20-2740 0 1 IC COMPTR TTL LS MAGTD 2-INP 8-BIT 34335 AM25LS2 5 2 1  PC 

A 1 U405-U 406 1 8 20-3362 4 2 I C  TRAN SCEIVER TTL A L S  B U S  OCTL 0 1 2 9 5  SN 7 1 8 79N 
A 1 U407 1 8 20- 1 07 7  4 1 IC MUXR/DATA-SEL TTL S 2-TO- l -LINE QUAD 0 1 29 5  SN43268 
A 1 U409 1 8 20-2757 9 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 0 1 2 9 5  SN 7 1 3 4 2N 
A 1 U4 1 0- U 4 1 3  1 8 20-34 23 8 4 IC SHF -RGTR TTL LS ASYNCHRO SERIAL-IN 0 1 29 5  SN74LS595N 
A 1 U 4 1 4  1 8 20-0493 6 1 IC OP AMP GP 8-DIP-P PKG 270 1 4  S L  1 0084 

A 1 U4 1 5  1 8 26-0065 0 1 I C  COMPARATOR P R C N  8-DIP-P PKG 27 0 1 4  S L  1 4 334 
A 1 U 6 0 1  1 8 20-3349 7 1 IC BFR TTL ALS NAND QUAD 2-INP 0 1 29 5  SN 7 1 6 9 2N 

1 258-0 1 4 1  8 6 JMPR-REM . 0 25P 22526 65474-004 
1 4 80- 0 1 1 6  8 2 PIN-GRV . 062-IN-DIA . 25 - I N-LG STL G 0 1 0 1 6  GP24-063 X 250- 1 7  
4 0 40-0753 0 2 EXTR-PC BD GRN POLYC . 062-IN-BD-THKNS V0 1 0 22 4040-0753 

A2 03562-66502 6 1 PC BOARD ASSY CPU/HPIB 28480 03562-66502 

A2B l 1 4 20 - 0 30 1 7 1 BATTERY 3 .  4V 1 .  8A-HR LITHIUM THIONYL TO l 1 39 1 5- 5 1 -03- 4 1 0-000 
A2C l 0 1 80-0094 4 1 CAPACITOR-FXD 1 00UF+75- 1 0% 25VDC AL 1 3 606 30Dl 07G025DD2-DSM 
A2C4 0 1 80-0228 6 1 CAPACITOR-FXD 22UF+ - l 0% 1 5 VDC TA 1 3 606 1 5 0D226X9 0 1 5 B2-DYS 
A2C l 0 0- C l 0 1  0 1 6 0- 457 1 8 55 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 
A2C1 0 3 -C 1 05 0 1 6 0-457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 

A2C 1 07 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A2C 1 0 9 - C 1 1 0  0 1 60-457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
A2C l 1 2 - C 1 13 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80- 20% 50VDC CER 04222 SA205 E 1 04ZAA 
A2C20 4-C205 0 1 6 0- 45 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
A2C207 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 

A2C20 9 - C 2 1 2  0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 0 4ZAA 
A2C303-C306 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
A2C404 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A2C406-C 4 1 0  0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04 ZAA 
A2C4 1 2-C 4 1 3  0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 

A2C500 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
A2C503- C5 1 2  0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 
A2C600-C602 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 
A2C604-C6 1 1  0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 
A2C700-C703 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 

A2CRl 1 902-0947 9 1 DIODE-ZNR 3 . 6 V 5% DO-35 PD= . 4W TC= - . 036% 047 1 3  S Z 30035-005 
A2CR2 1 9 0 1 -0539 3 DIODE-SCHOTTKY SM SIG 28480 1 9 0 1 -0539 
A2CR4 1 9 0 1 -0539 3 2 DIODE-SCHOTTKY SM SIG 28480 1 9 0 1 -0539 
A2DSl 1 9 9 0- 0 4 8 6  6 1 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR=5V 28480 1 9 90-0486 
A2DS2 1 9 9 0-0622 2 1 LED-LAMP ARRAY LUM-INT=200UCD 28480 1 9 90-0622 

A2DS3-DS4 1 9 9 0-0652 8 1 LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 28480 1 9 90-0652 
A2J l 1 2 5 1 - 6 5 1 5  8 2 CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 22526 6 5 6 1 0 - 1 06 
A2J2 1 2 5 1 -5202 8 1 CONN-POST TYPE . 1 25-PI N-SPCG 5-CONT 22526 65580- 1 05 
A2J4-J7 1 252-0 1 6 9  8 3X8 CONN J UMPER POST 22526 1 25 2 - 0 1 6 9  
A2J8- J l 0  1 25 1 -4670 2 CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 22526 65500- 1 0 3 

A2J l l  1 2 5 1 -65 1 5  8 CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 22526 6 5 6 1 0 - 1 06 
A2J 1 2- J 1 3  1 25 1 -4670 2 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 22526 6 5500- 1 0 3  
A2J 1 4  1 25 1 - 6 5 1 5  8 CONN-P OST TYPE . 1 00-PI N-SPCG 6-CONT 22526 6 5 6 1 0 - 1 06 
A2 J 1 5 -J 1 8  1 25 1 - 4670 2 1 0  CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 22526 655 00- 1 0 3  
A2J20 1 2 5 1 - 7229 3 1 CONN-POST TYP E . 1 00-PI N-SPCG 26-CONT 28480 1 2 5 1 -7229 

A 2 J 2 1  1 25 1 -4670 2 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 22526 6 5500- 1 0 3  
A2Pl  1 2 5 1 -7506 9 1 CONN-POST TYPE . 1 00-P IN-SPCG 1 20-CONT 00779 1 -532956-8 
A2Ql 1 854-02 1 5  1 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 047 1 3  SPS 36 1 1  
A2Q2 1 8 5 3-0393 4 1 TRANSISTOR PNP SI TO- 1 8  PD=500MW 047 1 3  S P S  7 0 1 1 
A2Q3-Q9 1 8 54-0094 4 TRANSISTOR NPN SI PD=200MW FT= 350MHZ 047 1 3  S P S  234 

See introduction to this section for ordering information 

4-1 0 ' I ndicates factory selected value 
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" ODE L  3562A REPLACEABLE PARTS 

I Reference 
Designation 

R l -R2 
R 3  
R4 
R5 
R6 

R7-R8 
R9-R 1 0 
R l l 
R 1 2- R 1 6  
R 1 7  

R 1 8- R 1 9  
R20 
R 2 1  
R 2 2  

J R23 

R24 
R25 
R26-R27 
R28 
R29-R30 

R 3 1  
R32 
R33-R34 
R35 
R36 

R37 
R38 
R50 
R P 1 -RP2 
RP3 

A RP4-RP5 
Sl 

A T P 1 -TP6 
A U l 00 
A U l 0 3 

U l 0 4 
U l 05 
U l 05 
U l 07 
U l 0 9 - U l l 0  

U l 1 2  
U l 1 3  
U204 
U205 
U205 

U207 
U209- U 2 1 2  
U303 
U 304 
U 305 

U306 
U404 
U406 
U407 
U408 

p ���6 
P U4 1 2  
A U4 1 3  
A U500 

: 
A : 
: 
A 

U503 
U504 
U505 
U506-U507 
U508 

U509 
U5 1 0  
U 5 1 1 

HP Part 
Number 

0757-0280 
0757-0398 
0757 -04 17 
0757 - 04 1 1  
0757-0346 

0757-0280 
0757-0442 
0757 -040 1 
0757-0280 
0757 -045 1 

0698-4470 
0698-3447 
0757-0280 
0698- 3 1 5 2  
0757-0280 

0757-0288 
0698- 3558 
0698-3450 
0757 - 0 1 9 9  
0698-3450 

0698- 3 1 5 8  
0757-0 1 9 9  
0757-0280 
0698- 3558 
0757 -040 1 

0757-0280 
0757 -04 1 6  
0757-0280 
1 8 1 0-0277 
1 8 1 0-0279 

1 8 1 0-0277 
3 1 0 1 - 2 1 7 0  
1 2 5 1 -0600 
1 8 20-2505 
18 20-2882 

C 
D 

3 
4 
8 
2 
2 

1 8 20-28 6 1  6 
03562-60333 9 
1 200-0567 1 
1 8 1 8 - 3 1 8 3  2 
1 8 1 8 - 3 1 8 3  2 

1 8 20- 34 3 1  8 
1 8 20 - 35 1 3  7 
1 8 20-2656 7 
03562-60334 0 
1 200-0567 1 

1 8 1 8 - 3 1 8 3  2 
1 8 1 8 - 3 1 8 3  2 
1 8 20-2656 7 
1 8 20-2657 8 
03562-60332 8 

1 8 20-2739 7 
1 8 20-2947 9 
1 8 20-2656 7 
1 8 20-2488 3 
1 8 20-2923 1 

1 8 20-2657 8 
1 8 20- 1 4 33 6 
1 8 20-2548 6 
1 8 20-2469 0 
1 8 20- 1 8 5 1  2 

1 8 20-0684 7 
03562-60329 3 
18 20-3649 0 
18 20- 3362 4 
1 8 20-2795 5 

1 8 20-2882 1 
1 8 20 - 27 1 0  4 
1 8 20-2882 1 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

15 RESI STOR l K  1% . 1 25W F TC=0+ - 1 0 0 
1 RESISTOR 75 1 %  . 1 25W F TC=0+ - 1 00 
1 RESI STOR 562 1% . 1 25W F TC=0+- 1 00 
1 RESISTOR 332 1 %  . 1 25W F TC=0+- 1 00 
1 RESISTOR 1 0  1% . 1 25W F TC=0+ - 1 00 

RESISTOR l K  1% . 1 25W F TC=0+- 1 00 
2 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 

RESISTOR 1 00 1 %  . 1 25W F TC=0+ - 1 0 0 
RESISTOR l K  1 %  . 1 25W F TC=0+- 1 00 

1 RESISTOR 24 . 3K 1% . 1 25W F TC=0+ - 1 0 0 

2 RESISTOR 6 . 9 8K 1% . 1 25W F TC=0+ - 1 0 0 
1 RESISTOR 4 22 1 %  . 1 25W F TC=0+- 1 00 

RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 3 . 4 8K 1% . 1 25W F TC=0+ - 1 00 

RESI STOR l K  1% . 1 25W F TC=0+- 1 00 

1 RESISTOR 9 . 09K 1% . 1 25W F TC=0+- 1 0 0 
2 RESISTOR 4 . 0 2K 1% . 1 25W F TC=0+- 1 0 0 
4 RESISTOR 4 2 . 2K 1% . 1 25W F TC=0+ - 1 0 0 
2 RESISTOR 2 1 . 5 K  1% . 1 25W F TC=0+ - 1 00 

RESI STOR 4 2 . 2 K 1% . 1 25W F TC=0+- 1 0 0 

1 RESISTOR 2 3 . 7K 1% . 1 25W F TC=0 + - 1 0 0  
RESISTOR 2 1 . 5K 1 %  . 1 25W F TC=0+ - 1 0 0 
RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 0 0  
RESI STOR 4 . 0 2K 1 %  . 1 25W F TC=0+ - 1 00 

2 RESISTOR 1 00 1 %  . 1 25W F TC=0+- 1 0 0 

RESI STOR l K  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 5 1 1  1 %  . 1 25W F TC=0+ - 1 00 

RESISTOR l K  1% . 1 25W F TC=0+ - 1 00 
NETWORK-RES 1 0-SIP 2 .  2K OHM X 9 

1 NETWORK-RES 1 0-SIP 4 . 7K OHM X 9 

NETWORK-RES 1 0-SIP 2 . 2K OHM X 9 
1 SWITCH-PB SPDT MOM 

CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
1 IC-MPU ; CLK FREQ=8MHZ , INSTRUCTION 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

1 IC DCDR TTL F 3-TO-8-LINE 
1 PROGRAMMED EPROM 
2 SOCKET-IC 28-CONT DIP DIP-SLDR 
8 IC CMOS 65536 ( 6 4K) STAT RAM 1 5 0-NS 3-S 

IC CMOS 65536 ( 6 4 K )  STAT RAM 1 5 0-NS 3-S 

1 IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 
1 IC TRAN SCEIVER TTL S INSTR-BUS IEEE-488 
3 IC GATE TTL ALS NAND QUAD 2-INP 
1 PROGRAMMED EPROM 

SOCKET-IC 28-CONT DIP DIP-SLDR 

IC CMOS 65536 (64K) STAT RAM 1 5 0-NS 3-S 
IC CMOS 6 5 5 36 ( 6 4K) STAT RAM 1 5 0-NS 3-S 
IC GATE TTL ALS NAND QUAD 2-IN P 

2 IC GATE TTL ALS OR QUAD 2-INP 
1 PROGRAMMED PAL 

1 IC GATE TTL ALS NOR QUAD 2-IN P 
1 IC DIVR TTL LS BIN 

IC GATE TTL ALS NAND QUAD 2-INP 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC GATE CMOS17 4HC NAND TPL 3-INP 

IC GATE TTL ALS OR QUAD 2-INP 
1 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
1 IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 
1 IC- PROGRAMMABLE TIMER , 3 TIME INTERVALS 
1 IC ENCDR TTL LS 

1 I C  INV TTL S HEX 1 - INP 
1 PROGRAMMED PAL 
1 IC-D 7 4F 1 6 4  TTL F SHFRGT P 1 4  

I C  TRAN SCEIVER TTL ALS BUS OCTL 
2 IC DRVR TTL F LINE DRVR OCTL 

3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC DRVR TTL LS LINE DRVR OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 701  
9 1 6 37 

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 701  

9 1 637 
1 9 701  
1 9 7 0 1  
1 9 701  
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 701  
1 9 701  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
9 1 6 37 
9 1 6 37 

9 1 6 37 
09 35 3  
27264 
047 13 
0 1 29 5  

07263 
28480 
09922 
540 1 3  
540 1 3  

27 0 1 4  
27 0 1 4  
0 1 29 5  
28480 
09922 

540 1 3  
540 1 3  
0 1 2 95 
0 1 2 9 5  
28480 

0 1 2 95 
0 1 295 
0 1 2 9 5  
0 1 295 
047 1 3  

0 1 29 5  
0 1 295 
0 1 2 9 5  
0 4 7 1 3  
0 1 295 

0 1 2 95 
28480 
07263 
0 1 2 9 5  
0 7 2 6 3  

0 1 2 9 5  
0 1 29 5  
0 1 2 9 5  

Mfr Part Number 

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
CMF-5 5 - 1 , T - l  

5 0 3 3 R  
5033R 
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

CMF-55 - 1 , T- l 
5 0 3 3 R  
5033R 
5033R 
5033R 

5033R 
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5 0 3 3 R  
5 0 3 3 R  
5033R 
5033R 
5 0 3 3 R  

5033R 
5033R 
5033R 
CSC 1 0AO l -222G/MS P 1 0AOl -222G 
CSC 1 OAO 1 - 472G/MS P l  OAO 1 - 472G 

CSC 1 0AO l - 222G/MS P 1 0AOl -222G 
8 1 2 5 - D8AE 
1 6 -06 -0034 
SC88072L 
SN7 1 3 33N 

7 4 F 1 3 8 P C  
03562-60333 
DILB28P-308T 
HM626 4 LP - 1 5  
HM626 4LP- 1 5  

DS75 1 6 0AN 
DS75 1 6 1  AN 
SN 7 1 3 38N 
03562-60334 
DILB28 P-308T 

HM6264LP- 1 5  
HM62 6 4 LP - 1 5  
SN7 1 3 38 N  
SN7 1 1 7 3N 
03562-60332 

SN7 1 3 36N 
SN7 1 5 58N 
SN7 1 3 38 N  
SN 7 1 1 7 1 N  
MC74 H C 1 0N 

SN7 1 1 7 3 N  
SN57 1 9 4  
MP9203NL 
SC67 5 1 5 P  
SN704 8 8 N  

SN24 6 5 2  
03562-60329 
7 4 F 1 6 4PC 
SN7 1 8 79 N  
SM83462 

SN7 1 3 33N 
SN7 1 7 0 8 N  
SN7 1 3 33N 

4-1 1 
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REPLAC EABLE PARTS MODEL  3562V\ 

Reference 
Designation 

A2U5 1 2  
A2U6 00 

A2U 6 0 1  
A2U602 
A2U604 
A2U605 
A2U6 06 

A2U601-U609 
A2U6 1 0-U6 1 1  
A2U100 
A2U 1 0 1  
A2U102-U103 

A2Wl 
A2W3 
A2W4-W1 
A2W8-W 1 8  

A3 

A3Cl - C3 
A3C5 
A 3 C l 0 - C 1 5  
A3C21 -C23 
A 3 C l 0 0 - C 1 2 0  

A3C200-C220 
A 3 J l  
A3J2 
A3MP684 
A3P3 

A3R l -R 2 1  
A3R29-R31 
A3R40-R4 1 
A 3 R 4 2  
A3R50 

A3R 5 1 -R53 
A3R l 0 l - R 1 2 0  
A3TP1 -TP3 
A3U l -U3 
A3U l 0  

A3U l l  
A3U 1 2  
A3U 1 3 - U 1 4 
A3U 1 5  
A3U2 1 -U23 

A3U l 0 0  
A3 U l 0 l  
A3U l 0 2  
A3U l 0 3  
A3U l 0 4  

A3U 1 0 5  
A3U 1 0 6  
A3U 1 01 
A3U l 0 8  
A 3 U  1 0 9  

A3ul l 0  
A3ul l l  
A3U l 1 2 
A3 U l 1 3  
A3U l 1 4  

A3 U l 1 5  
A3U l 1 6  
A3U 1 1 1  
A3U l 1 8  
A3U l 1 9  

A 3 U 1 2 0  
A3U200 

4-1 2 

HP Part 
Number 

1 8 20-21 1 0  
1 8 20-2684 

C 
D 

1 8 20-2119 5 
1 8 20 - 3 1 8 5  9 
1 8 20-2195 5 
03562-6 033 1 1 
03562-60330 6 

1 8 20-2698 
1 8 20 - 21 1 0  
1 8 1 3 - 0 1 3 0  
1 820- 1 45 0  
1 8 20-0691 

1 25 8- 0 1 4 1  
1 258-0 1 4 1  
1 258-02 1 8  
1 258-0 1 4 1  
1 4 80-0 1 1 6 
4 0 40-0153 

1 
4 
3 
1 
2 

03562-66503 1 

0 1 6 0- 4 5 1 1  
0 1 80-0094 
0 1 6 0-451 1 
0 1 6 0- 451 1 
0 1 6 0- 4 5 1 1  

0 1 60- 451 1 8 
1 25 1 -5202 8 
1 25 1 -4610 2 
1 2 00-0561 1 
1 2 5 1 -1506 9 

0151-0384 8 
8 1 5 0-3315 5 
8 1 5 0- 3315 5 
0151-0280 3 
8 1 50-3315 5 

0151-0280 3 
0151-0384 8 
1 25 1 -0600 0 
1 8 20-2698 1 
1 8 20-2685 2 

1 820-26 9 2  1 
1 8 20-2689 6 
1 820-269 1 0 
1 8 20-0681 0 
1 8 20-28 6 1  6 

1 8 20-26 9 8  1 
03562-60343 1 
03562-60344 2 
03562-60345 3 
03562-60346 4 

03562-60341 5 
03562-60348 6 
03562-60349 1 
03562-60350 0 
03562-6035 1 1 

03562-60352 2 
03562-60353 3 
03562-60354 4 
03562-60355 5 
03562-60356 6 

03562-60351 1 
03562-60358 8 
03562-60359 9 
03562-60360 2 
03562-60 3 6 1  3 

03562-60362 4 
1 8 20-2698 1 

Table 4-3 Replaceable Parts cont. 

Qty Description 

IC DRVR TTL LS LINE DRVR OCTL 
1 IC GATE TTL F NAND QUAD 2-INP 

1 IC CNTR TTL ALS BIN SYNCHRO 
1 IC SCHMITT-TRIG CMOSI14HC INV HEX 

I C  DRVR TTL F LINE DRVR OCTL 
1 PROGRAMMED PAL 
1 PROGRAMMED PAL 

3 I C  DRVR TTL F LINE DRVR OCTL 
4 IC DRVR TTL LS LINE DRVR OCTL 
1 CRYSTAL CLKOSC 1 6 MHZ MCAN 
1 IC BFR TTL S NAND QUAD 2-INP 
2 I C  DRVR TTL S NAND LINE DUAL 4-INP 

1 3  JMPR-REM . 0 25P 
JMPR-REM . 0 25P 

4 JUMPER , 1 6 CKT , CONN 
JMPR-RE M . 0 25P 

2 P I N-GRV . 062-IN-DIA . 25- IN-LG STL 
2 EXTR-PC BD GRN POLYC . 062-I N-BD-THKNS 

1 ASSY , ROM 

5 4  CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
1 CAPACITOR-FXD 1 00UF+1 5 - 1 0 %  25VDC AL 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
1 CONN-POST TYPE . 1 25-P IN-SPCG 5-CONT 
1 CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 

40 SOCKET-IC 28-CONT DIP DIP-SLDR 
1 CONN-POST TYPE . 1 00-P IN-SPCG 1 20-CONT 

41 RESISTO R 20 1% . 1 25W F TC=0+ - 1 00 
12 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
4 RESISTOR lK 1%  . 1 2 5W F TC=0+ - 1 00 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

RESISTOR lK 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 20 1 %  . 1 25W F TC=0+ - 1 00 

3 CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
IC DRVR TTL F LINE DRVR OCTL 

1 IC GATE TTL F NOR QUAD 2-INP 

1 IC GATE TTL F EXCL-OR QUAD 2-INP 
1 IC GATE TTL F NAND DUAL 4 - I NP 
2 IC FF TTL F D-TYPE POS-EDGE-TRIG 
1 IC GATE TTL S AND TPL 3-INP 
3 IC DCDR TTL F 3-TO-8-LINE 

IC DRVR TTL F LINE DRVR OCTL 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 

1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 

1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 

1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 
1 PROGRAMMED EPROM 

1 PROGRAMMED EPROM 
IC DRVR TTL F LINE DRVR OCTL 

See introduction to this section for ordering information 
- Indicates factory selected value 

Mfr 
Code 

0 1 29 5  
01263 

0 1 2 9 5  
21 0 1 4  
01263 
28480 
28480 

01263 
0 1 2 9 5  
041 1 3  
0 1 2 9 5  
0 1 2 9 5  

22526 
22526 
22526 
22526 
G0 1 0 1 6  
V0 1 022 

28480 

04222 
1 3 606 
04222 
04222 
04222 

04222 
22526 
22526 
09922 
00119 

1 9 1 0 1  
15042 
15042 
1 9 1 0 1  
15042 

1 9 1 0 1  
1 9 1 0 1  
21264 
01263 
01263 

07263 
01263 
01263 
0 1 29 5  
01263 

01263 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
01263 

Mfr Part Number 

SN1 1 1 0 8 N  
SL82616 

SN1 1 5 3 1 N  
MM14HC 1 4 N  
SM83462 
03562-6 033 1 
0 3562-60 330 

SL82820 
SN1 1 1 08N 
RASCO-2- 1 6 MHZ 
SN85496 
SN24665 

6 5 414-004 
6 5 414-004 
1 626 6 - 1 0 8 
6 5 414-004 
GP24-063 X 250- 1 1  
4040-0153 

03562-66503 

SA205 E l 04ZAA 
30D 1 01G025DD2-DSM 
SA205 E l 0 4ZAA 
SA205 E l 0 4ZAA 
SA205 E l 0 4ZAA 

SA205 E l 0 4ZAA 
6 5580- 1 05 
6 55 00- 1 0 3 
DILB28P-308T 
1 -532956-8 

5 0 33R 
Z E ROHM 
ZEROHM 
5033R 
ZEROHM 

5033R 
5033R 
1 6 - 06 - 0034 
SL82820 
SL82611 

SL82686 
SL82682 
SL82685 
SN24 6 55 
1 4 F 1 3 8PC 

SL82820 
03562-6 034 3 
03562-60344 
03562-60345 
03562-60346 

03562-60341 
03562-60348 
03562-60349 
03562-60350 
035 62-6035 1 

03562-60352 
03562-60353 
03562-60354 
03562-60355 
03562-60356 

03562-60351 
03562-60358 
03562-60359 
03562-60360 
03562-6036 1 

03562-60362 
SL82820 
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� '10DE L  3562A RE PLACEABLE  PARTS 

Table 4-3 Replaceable Parts cont. 

I Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 

3U20 1 03562-60363 5 1 PROGRAMMED EPROM 28480 03562-60363 
3U202 03562-60364 6 1 PROGRAMMED EPROM 28480 03562-60364 
3U203 03562-60365 7 1 PROGRAMMED EPROM 28480 03562-60365 

3U204 03562-60366 8 1 PROGRAMMED EPROM 28480 03562-60366 
3U205 03562-60367 9 1 PROGRAMMED EPROM 28480 03562-60367 
3U206 03562-60368 0 1 PROGRAMMED EPROM 28480 03562-60368 
3U207 03562-60369 1 1 PROGRAMMED EPROM 28480 03562-60369 
3U208 03562-60370 4 1 PROGRAMMED EPROM 2 8 4 8 0  03562-60370 

3U209 03562- 6037 1 5 1 PROGRAMMED EPROM 28480 035 62-6037 1 
3 U 2 1 0  03562-60372 6 1 PROGRAMMED EPROM 28480 03562-60372 
3U2 1 1  03562-60373 7 1 PROGRAMMED EPROM 28480 03562-60373 
3 U 2 1 2  03562-60374 8 1 PROGRAMMED EPROM 28480 03562-60374 
3U2 1 3  03562-60388 4 1 PROGRAMMED EPROM 28480 03562-60 388 

3U2 1 4  03562-60389 5 1 PROGRAMMED EPROM 28480 03562-60 389 
3U2 1 5  03562-60390 8 1 PROGRAMMED EPROM 28480 03562-60390 
3 U 2 1 6  03562-6039 1 9 1 PROGRAMMED EPROM 28480 03562-6039 1 
3U 2 1 7  03562-60392 0 1 PROGRAMMED EPROM 28480 035 6 2-60392 
3 U 2 1 8  03562-60393 1 1 PROGRAMMED EPROM 28480 03562-60393 

3 U 2 1 9  03562-60394 2 1 PROGRAMMED EPROM 28480 03562-60394 
3U220 03562-60395 3 1 PROGRAMMED EPROM 28480 03562-60395 

1 2 58- 0 1 4 1  8 4 JMPR-REM . 0 25P 22526 65474-004 
1 4 80- 0 1 1 6  8 2 PI N-GRV . 062-I N-DIA . 2 5-I N-LG STL G0 1 0 1 6  GP24-063 x 250- 1 7  
4040-0753 0 2 EXTR-PC BD GRN POLYC . 06 2 - I N-BD-THKNS V0 1 0 22 4040-0753 

4 03562-66504 8 1 ASS Y ,  L 0 28480 03562-66504 

4C2 0 1 60-457 1 8 46 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
4C4-C5 0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
4C7 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04 ZAA 
4C9 - C 1 0 0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 
4C 1 2  0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 

4.C 1 4- C 1 5  0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 
4 C 1 7  0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04zAA 
4C 1 9 -C20 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
4·C22 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
4C24 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 

4C26 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 
4C28-C29 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
4 C 3 1  0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
WC33-C34 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4C36-C38 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04ZAA 

4'C40 0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
4C42- C 4 3  0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80- 20% 50VDC CER 04222 SA205 E 1 0 4ZAA 
4C45 0 1 60- 457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4C47-C48 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
4C50 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205E1 04ZAA 

4C52-C55 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
4c57 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
4C59 0 1 60-457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA20 5 E 1 0 4ZAA 
4C6 1 -C 6 2  0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4c64 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 

4c66 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4.C68 0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 
4c70-C73 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4G75 0 1 60- 457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205 E1 04ZAA 
4 C 1 00 0 1 80-0094 4 1 CAPACITOR-FXD 1 0 0UF+75 - 1 0% 25VDC AL 1 3606 30D1 07G025DD2-DSM 

4 J 1  1 2 5 1 -5202 8 1 CONN-POST TYPE . 1 25-P IN-SPCG 5-CONT 22526 65580- 105 
4P1  1 25 1 -7506 9 1 CONN-POST TYPE . 1 00-PI N-SPCG 1 20-CONT 00779 1 -5 32956-8 
4 R 1 4  0757-0280 3 35 RESISTOR 1 K  1 %  . 1 2 5W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
4.R 17 0757-0280 3 RESISTOR 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
4 R 2 1  8 1 50- 3375 5 1 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 75042 ZEROHM 

4R23 8 1 50- 3375 5 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 75042 ZEROHM 
4R25 8 1 5 0- 3375 5 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 75042 ZEROHM 
4 R 3 1  0757-0280 3 RESISTOR 1 K  1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
4 R 3 4  0757-0280 3 RESISTOR 1 K 1 % . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
4 R 3 6  0757-0280 3 RESISTOR 1 K 1 % . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

4R37 0757-0280 3 RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
4R39 0757-0280 3 RESISTOR 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

See introduction to this  section for ordering information 
' Ind icates factory selected value 4-1 3 
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RE PLACEABLE PARTS MODEL  35621 

Reference 
Designation 

A4R4 1 
A4R46-R55 
A4R59 

A4R62 
A4R64-R67 
A4R69 
A4R70-R77 
A4TP1 -TP24 

A4TP30-TP34 
A 4 U 1  
A4U2-U3 
A4U4 
A4U5-U6 

A4U7-U8 
A4U9 
A4U 1 0  
A4U 1 1  
A4U 1 2  

A4U 1 3  
A4U 1 4  
A4U 1 5  
A4 U 1 6  
A 4 U 1 7  

A4U 1 8 - U 1 9  
.6. A4U20 

A4U2 1 - U 23 
A4U24 
A4U25-U27 

A4U28 
.6. A4U29 

A4U30 
A 4 U 3 1  
A 4 U 3 2  

A4U33 
A4U34-U35 
A4U36 
A4U37 
A4U38 

A4U39 
A4U40 
A4U4 1 -U 4 2  
A4U43-U44 
A4U45 

A4U46 
A4U47 
A4U48-U49 
A4U50 
A 4 U 5 1  

A4U52 
A4U53-U54 
A4U55 
A4U56 
A4U57 

A4U58 
A4U59 
A4U60 
A4 U 6 1  
A4U62 

A4U63 
A4U64 
A4U65 
A 4 U 6 6  
A 4 U 6 7  

A 4 U 6 8  
A4U69 
A4U70 
A 4 U 7 1  
A 4 U 7 2  

.6. See backdating. 

4-1 4 

HP Part 
Number 

0757-0280 
07 57 -0280 
0757-0280 

0757-0280 
0757- 0280 
0757-0280 
0757-0280 
1 2 5 1 -0600 

C 
D 

3 
3 
3 

3 
3 
3 
3 
o 

1 2 5 1 -0600 0 
1 8 20 - 33 1 8  0 
1 8 1 6-0724 7 
1 8 20- 1 4 7 0  1 
1 8 20-33 1 8  0 

1 8 1 6 -0724 7 
1 8 20 - 1 470 1 
1 8 1 6 - 0724 7 
1 8 20- 1 8 7 1  6 
1 8 20- 1 4 4 4  9 

03562-60340 8 
1 8 20-269 1 0 
1 8 1 6-0724 7 
1 8 20- 1 8 7 1  6 
1 8 20- 1 1 9 5  7 

1 8 20 - 2757 9 
03562-60342 0 
1 8 20-2757 9 
1 8 20-3362 4 
1 8 20 - 2757 9 

1 8 20-27 1 0  4 
03562-60 34 1 9 
1 820- 1 3 00 6 
1 8 20- 1 1 9 5  7 
03562-60339 5 

1 8 20 - 27 1 1  5 
1 8 20- 1 3 00 6 
1 8 20- 2 1 8 0  2 
1 8 20-23 1 1  1 
1 8 20- 1 30 0  6 

1 8 20- 1 4 5 8  5 
1 8 20-2656 7 
1 8 20-3423 8 
1 8 20 - 27 57 9 
1 8 20-2506 6 

1 8 20-269 1 
1 820-2488 
1 8 20-2757 
1 8 20- 269 1 
1 8 20- 1 1 9 5  

1 8 20-0688 1 
1 8 20-3669 4 
03562-60338 4 
03562-60337 3 
1 8 20- 1 4 7 0  1 

03562-60336 2 
1 8 20-2692 1 
1 8 2 0 - 2656 7 
1 8 20-2684 1 
1 8 20-3669 4 

1 8 20- 1 322 
1 8 20- 1 1 9 5  
1 8 20-2777 
1 8 20-2488 
1 8 20-2506 

2 
7 
3 
3 
6 

03562-60335 1 
1 8 20-2739 7 
1 8 20- 1 2 1 0  7 
1 820-269 1 0 
1 820-2690 9 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 1K 1% . 1 25W F TC=0+- 1 00 
RESISTOR 1K 1 %  . 1 2 5W F TC=0+ - 1 0 0 
RESISTOR 1K 1% . 1 25W F TC=0+ - 1 0 0 

RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 K  1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 1 K  1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 

29 CONNECTOR-SGL CONT PIN 1 .  1 4-MM-BSC-SZ SQ 

CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

IC TTL 5 64- BIT STAT RAM 35-NS 3-S 
IC MUXR/ DATA-SEL TTL LS 2-TO- l -LINE QUAD 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

IC TTL 5 64-BIT STAT RAM 35-NS 3-S 
IC MUXR/ DATA-SEL TTL LS 2-TO - l -LINE QUAD 
IC TTL 5 6 4 -BIT STAT RAM 35-NS 3-S 

2 IC ADDR TTL S BIN FULL ADDR 4-BIT 
1 IC MUXR/DATA-SEL TTL LS 2-TO - 1 -LINE QUAD 

1 PROGRAMMED PROM 
4 IC FF TTL F D-TYPE POS-EDGE-TRIG 

IC TTL 5 64-BIT 5TAT RAM 35-NS 3-S 
IC ADDR TTL S BIN FULL ADDR 4-BIT 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
PROGRAMMED EPROM 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

1 IC TRANSCEIVER TTL ALS BUS OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

1 IC DRVR TTL LS LINE DRVR OCTL 
PROGARMMED PROM 
IC SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 

4 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
1 PROGRAMMED PAL 

1 IC DRVR TTL LS LINE DRVR OCTL 
4 IC SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 
1 IC-PERIP HERAL INTERFACE ADAPTER ( P IA)  
1 IC COMPTR TTL LS MAGTD 8-BIT 

IC SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 

1 IC ARITH-LGC-UN TTL S 4-BIT 
2 IC GATE TTL ALS NAND QUAD 2-INP 

IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

2 IC INV TTL F HEX 

IC FF TTL F D-TYPE POS-EDGE-TRIG 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC FF TTL F D-TYPE POS-EDGE-TRIG 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

1 IC GATE TTL S NAND DUAL 4-IN P 
IC-D 7 4LS674 TTL LS SHFRGT P24 

1 PROGRAMMED PAL 
1 PROGRAMMED PAL 
3 IC MUXR/ DATA-SEL TTL LS 2-TO - 1 -LINE QUAD 

1 PROGRAMMED PAL 
1 IC GATE TTL F EXCL-OR QUAD 2-INP 

IC GATE TTL ALS NAND QUAD 2-INP 
1 IC GATE TTL F NAND QUAD 2-INP 

IC-D 74LS674 TTL LS SHFRGT P24 

1 IC GATE TTL S NOR QUAD 2-INP 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

1 IC CNTR TTL ALS BIN SYNCHRO 
2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC I NV TTL F HEX 

1 PROGRAMMED PAL 
1 IC GATE TTL ALS NOR QUAD 2-INP 
1 IC GATE TTL LS AND-OR-INV DUAL 2-INP 

IC FF TTL F D-TYPE POS-EDGE-TRIG 
1 IC GATE TTL F OR QUAD 2-INP 

See introduction to this section for ordering information 
' I n dicates factory selected value 

Mfr 
Code 

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
27264 

27264 
0 1 2 9 5  
0 1 2 9 5  
0 1 295 
0 1 295 

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
01 295 
0 1 29 5  

28480 
07263 
0 1 295 
0 1 29 5  
0 1 29 5  

0 1 2 9 5  
28480 
0 1 29 5  
0 1 29 5  
0 1 2 9 5  

0 1 29 5  
28480 
0 1 29 5  
0 1 29 5  
28480 

0 1 295 
0 1 29 5  
047 1 3  
34 335 
0 1 2 9 5  

0 1 29 5  
0 1 295 
0 1 29 5  
0 1 2 9 5  
07263 

07263 
0 1 295 
0 1 295 
07263 
0 1 295 

0 1 295 
0 1 295 
28480 
28480 
0 1 2 9 5  

2 8 4 8 0  
07263 
0 1 295 
07263 
0 1 295 

0 1 2 9 5  
0 1 295 
0 1 2 9 5  
0 1 295 
07263 

28480 
0 1 2 9 5  
0 1 295 
07263 
07263 

Mfr Part Number 

5033R 
5033R 
5033R 

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
1 6 - 06-0034 

1 6 -06-0034 
SN 7 1 690N 
SN86666N 
SN5 3524 
SN7 1 6 9 0 N  

SN86666N 
SN5 3524 
SN86666N 
SN44449N 
SN57205 

03562-60340 
SL82685 
SN86666N 
S N 4 4 4 4 9 N  
SN53526 

SN7 1 342N 
03562-60342 
SN7 1 3 42N 
SN7 1 8 7 9 N  
SN7 1 342N 

SN7 1 7 08N 
03562-6 034 1 
SN53662 
SN53526 
03562-60339 

SN7 1 5 04N 
SN5 3662 
SC67 3 1 2L 
AM25LS25 2 1 PC 
SN53662 

SN85504 
SN7 1 3 38N 
SN74HS595N 
SN7 1 3 4 2 N  
SL82678 

SL82685 
SN7 1 1 7 1 N  
SN7 1 3 42N 
SL82685 
SN53526 

SN24656 
SN74LS674N 
03562-60338 
03562-60337 
SN53524 

03562-60336 
SL82686 
SN7 1 3 38N 
SL82676 
SN74LS67 4 N  

SN84050 
SN53526 
SN7 1 34 9 N  
SN7 1 1 7 1 N  
SL82678 

03562-60335 
SN7 1 3 36N 
SN535 1 7  
SL82685 
SL82683 
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j\ I ODE L  3562A RE PLACEABLE  PARTS 

Table 4-3 Replaceable Parts cont. 

I Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 

U73 1 8 20-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 0 1 2 9 5  SN7 1 1 7 1 N  
, U74 1 8 20-2698 7 1 IC DRVR TTL F LINE DRVR OCTL 07263 SL82820 

U75 1 8 20-2795 5 1 IC DRVR TTL F LINE DRVR OCTL 07263 SM83462 
1 4 80- 0 1 1 6  8 2 PIN-GRV .0 62-I N-DIA . 25 - I N-LG STL G0 1 0 1 6  GP24-063 X 250- 17 
4 0 40-0753 0 2 EXTR-PC BD GRN POLYC . 06 2- I N-BD-THKNS V0 1 022 4040-0753 
1 200-0638 7 1 SOCKET-IC 1 4-CONT DIP DIP-SLDR 09922 DILB 1 4 P-308T 

03562-66505 9 1 PC BOARD ASSY DGTL FLTR 28480 03562-66 5 05 

C l -C4 0 1 6 0-48 1 0  8 4 CAPACITOR-FXD 330PF +-5% 1 00VDC CER 27 1 6 7  CAC02COG 3 3 1  J 1 O O A  
C5-C7 0 1 80-037 4  3 1 CAPACITOR-FXD 1 0UF+- l 0% 20VDC TA 1 3 606 1 5 0D l 06x9020B2-DYS 
C8 0 1 80-0094 4 1 CAPACITOR-FXD 1 OOUF +75- 1 0% 25VDC AL 1 3 606 3 0 D l 07G025DD2-DSM 
C9-C l 0  0 1 80-037 4  3 CAPACITOR-FXD 1 0 UF+- l 0 % 20VDC TA 1 3 606 1 5 0 D  1 06X9020B2-DYS 
C l 0 1 - C l 0 4 0 1 6 0- 457 1 8 54 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 

C l 05 0 1 80-0309 4 6 CAPACITOR-FXD 4 .  7UF +-20% 1 0VDC TA 1 3 606 1 5 0D475X001 0A2-DYS 
C l 0 6- C l 08 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C l 09 0 1 8 0 -0309 4 CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 1 3606 1 5  OD4 75XOO 1 OA2-DYS 
Cl l 0-C 1 4 1  0 1 6 0 -457 1 8 CAPACITOR-FXD .1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C 14 2  0 1 80-0309 4 CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 1 3606 1 5 0D4 75XOO 1 OA2-DYS 

C 1 4 3 - C 1 4 8  0 1 6 0 -457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C 150 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
C 1 5 2  0 1 6 0 -457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C 1 5 4  0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C 15 6 - C 1 57 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 

C 1 59 - C 1 6 0  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
C 1 6 1  0 1 80-0309 4 CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 1 3 606 1 5 0D475X001 0A2-DYS 

!"" 0 1 6 0 - 45 7 1  8 CAPACITOR-FXD .1 UF +80-20% 50VDC CER 04222 SA20 5 E l 0 4ZAA 
C 1 6 3 0 1 80-0309 4 CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 1 3 606 1 5 0D475X001 0A2-DYS 
C 1 6 4  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 

C 1 6 5 0 1 8 0-0309 4 CAPACITOR-FXD 4 . 7 UF+-20% 1 0VDC TA 1 3 606 1 5 0D475X001 0A2-DYS 
C R l  1 9 02- 3 1 1 4  8 1 DIODE-ZNR 6. 1 9V 2% DO-35 PD= . 4W 047 1 3  SZ300 1 6 - 1 23 [iCR2 1 9 0 1 -0734 0 1 DIODE-PWR RECT l N 5 8 1 8  30V l A  0 47 1 3  SBR5 303 e J2-J6 1 25 1 -4670 2 5 CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 22526 65500- 1 0 3  EJ7 1 25 1 -6 5 1 5  8 1 CONN-POST TYPE . 1  OO-PIN-SPCG 6-CONT 22526 656 1 0- 1 06 

[iMP600 0356 1 - 4 1 1 0 1  8 6 HEAT SINK 28480 0356 1 - 4 1 1 0 1  eM P 6 0 1  1 4 6 0- 1 087 2 24 SPRING-CPRSN . 2 4 -IN-OD . 375- IN-OA-LG MUW 8 4 &30 LC-029 C-l -MW [iMP685 1 200- 1 0 1 1  2 6 SOCKET-ADAPTER 6 5-CONT SQUARE DIP -SLDR AO l l 02 C506 5 - 0 1 TG � P l  1 25 1 -7506 9 1 CONN-POST TYPE . 1 00-PIN-SPCG 1 2 0-CONT 00779 1 -532956-8 
R l 00 0683-2025 1 RESISTOR 2K 5% . 25W CF TC=0-400 77902 R-25J 

15 R l 0 l - R l 02 0683- 3325 6 2 RESISTOR 3 . 3K 5% . 25W CF TC=0-400 77902 R-25J �R l 03-R l 04 0683-1 005 5 8 RESISTOR 10 5% . 25W CF TC=0-400 77902 R-25J 
15 R l 05 0698-0082 7 4 RESISTOR 4 6 4  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
15 R l 06 07 57 -0280 3 4 RESISTOR 1 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 15 R l 07 - R l 08 0683- 1 005 5 RESISTOR 10 5% . 25W CF TC=0-400 77902 R-25J 

eR 1 09 0698-0082 7 RESISTOR 4 6 4  1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R �R l l 0  07 57 -0280 3 RESISTOR 1 K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
15 R l l l - R 1 1 2  0683- 1 005 5 RESISTOR 10 5% . 25W CF TC=0-400 77902 R-25J eR l 1 3  0698-0082 7 RESISTOR 4 6 4  1 %  . 1 25w F TC=0+ - 1 00 1 9 7 0 1  5033R LR l 1 4  07 57 -0280 3 RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

15Rl 1 5 - R l 1 6 0683- 1 005 5 RESISTOR 10 5% . 25W CF TC=0-400 77902 R-25J 
5 R l 17 0698-0082 7 RESISTOR 464 1%  . 1 25W F TC=0+ - 1 0 0 1 9 701  5033R 
5 R 1 1 8  0757 -0280 3 RESI STOR l K  1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
5 R l 1 9 - R 1 20 0683-2025 1 RESISTOR 2K 5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 2 1  0683- 6 8 1 5  5 2 RESISTOR 680 5% . 25W CF TC=0-400 77902 R-25J 

5 R 1 2 2- R 1 24 068 3-2025 1 RESISTOR 2K 5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 2 5 0683-24 1 5  3 RESISTOR 240 5% . 2 5W CF TC=0-400 77902 R-25J 
5 R 1 2 6  068 3-2025 1 RESISTOR 2 K  5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 27 0683-24 1 5  3 4 RESISTOR 240 5% . 2 5W CF TC=0-400 77902 R-2 5 J  
5 R 128- R 1 29 0683-2025 1 RESISTOR 2 K  5% . 2 5W CF TC=0-400 77902 R-25J 

5 R 13 0  0683-24 1 5  3 RESISTOR 240 5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 3 1 - R 1 3 3 068 3-2025 1 RESISTOR 2 K  5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 3 4 068 3-24 1 5  3 RESISTOR 240 5% . 2 5W CF TC=0-400 77902 R-25J 
5 R 1 35-R 1 3 6 068 3-2025 1 RESISTOR 2 K  5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 3 7 0683-68 1 5  5 RESISTOR 680 5% . 25W CF TC=0-400 77902 R-25J 

5 R 1 3 8- R 1 4 2  0683-2025 1 RESISTOR 2 K  5% . 25W CF TC=0-400 77902 R-25J 
5 R 1 4 3  0 6 9 8- 4 1 25 7 1 RESISTOR 953 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
5 R 1 4 4  0683- 5 1 1 5  6 1 RESISTOR 5 1 0  5% . 2 5W CF TC=0-400 77902 R-25J 
5 R 1 45 0757-0283 6 1 RESISTOR 2 K  1% . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5033R 
5 R 1 4 6 - R 1 5 2 0683-2025 1 RESI STOR 2K 5% . 25W CF TC=0-400 77902 R-25J 

See introduction to this  section for ordering information 
' Indicates factory selected value 4-1 5 
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REPLACEABLE PARTS MODEL  35621V\ 

Reference 
Designation 

A 5 R P 1 -RP7 
A5TP1 -TP24 
A5U 1 0 1  
A5U 1 0 2 
A5 U 1 0 3  

A5U 1 0 6  
A5U 1 0 7  
A5U 1 0 8  
A5 U 1 0 9  
A5U 1 1 0  

A5 U 1 1 1  
A 5 U 1 1 4  
A5 U 1 1 5  
A5U1 1 6  
A5U20 1 

A5U204 
A5U205 
A5U206 
A5U207 
A5U208 

A5U209 
A5 U2 1 0  
A5U2 1 1  
A5U 2 1 2  
A5U2 1 3  

A5U2 1 5  
A5U304 
A5U305 
A5U306 
A5U307 

A5U309 
A5U3 1 1  
A5 U 3 1 2  
A5 U 3 1 3  
A5U40 1 

A5U40 4 
A5U40 4-U406 
A5U4 1 1 - U 4 1 2  
A5U4 1 3  
A5U4 1 5  

A5U50 1 
A5U505 
A5U506 
A5U507 - U5 1 0  
A 5 U5 1 1  

A5U5 1 2  
A5U5 1 3  
A5U5 1 5  

A6 

A 6 C 1  
A6C2-C3 
A 6 C 1 0 0 - C 1 3 0  
A6 C 1 3 1 - C 1 3 2  
A 6 J2 

A 6 P 1  
A 6 R 1  
A6R2-R3 
A 6 R P 1  RP2 
A6TP1 -TP7 

4-1 6 

HP Part 
Number 

1 8 1 0-0279 
1 25 1 -0600 
1 8 20- 2 1 03 
1 8 20-06 8 1  
1 8 20-2 1 0 3 

1 8 20-2635 
1 8 20- 3466 
1 8 20-2488 
1 8 20 - 2635 
1 8 20-3466 

1 8 20-2488 
1 8 20- 2 1 0 3  
1 8 20-06 8 1  
1 8 20- 2 1 0 3  
1 SC3-0033 

C 
D 

03562-6038 1 7 
03562-60378 2 
1 8 20 - 2757 9 
03562-60380 6 
03562-60379 3 

03562-60380 6 
1 8 20 - 28 8 9  8 
03562-60377 1 
03562-60376 0 
1 8 20-0629 0 

1 SC3-0033 5 
1 8 20-335 1 1 
1 8 20- 3238 3 
1 8 20- 3239 4 
1 8 20-40 1 9  0 

1 8 20-40 1 9  
1 8 20- 3237 
1 8 20- 3238 
1 8 20- 335 1 
1 S C4-0034 

1 8 20-335 1 
1 8 20-3238 
1 8 20-3238 
1 8 20-335 1 
1 SC4-0034 

1 SC3-0033 5 
03562-60375 9 
1 8 20-2657 8 
1 8 20- 30 03 0 
1 8 20- 1 568 8 

1 8 20-2488 
1 8 20-3402 
1 SC3-0033 
0590-0526 
0380-04 1 1  

2200- 0 1 49 
1 258-0 1 4 1  
1 4 80-0 1 1 6 
4 0 40-0753 

3 
3 
5 
6 
3 

6 
8 
8 
o 

03562-66506 0 

0 1 80-0094 4 
0 1 80- 0 1 9 7  8 
0 1 6 0- 4 5 7 1  8 
0 1 6 0- 4788 9 
1 25 1 -4670 2 

1 25 1 -7506 9 
0683-2025 1 
0683-6835 9 
1 8 1 0-0279 5 
1 2 5 1 -0600 0 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

7 NETWORK-RES 1 0-SIP 4 . 7K OHM X 9 
24 CONNECTOR-SGL CONT PIN 1 .  1 4 - MM-BSC-SZ SQ 

4 IC DRVR TTL CLK DUAL 
2 IC GATE TTL S NAND QUAD 2-INP 

I C  DRVR TTL CLK DUAL 

2 IC GATE TTL ALS AND QUAD 2-INP 
2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC GATE TTL ALS AND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
I C  DRVR TTL CLK DUAL 
IC GATE TTL S NAND QUAD 2-INP 
IC DRVR TTL CLK DUAL 

4 DECIMATION FLTR 

1 PROGRAMMED PAL 
1 PROGRAMMED PAL 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
2 PROGRAMMED PROM 
1 PROGRAMMED PAL 

PROG RAMMED PROM 
1 I C  GATE TTL ALS AND TPL 3-INP 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 
1 IC FF TTL S J-K NEG-EDGE-TRIG 

DECIMATION FLTR 
4 IC TRANSCEIVER TTL LS BUS OCTL 
6 IC TRAN SCEIVER TTL ALS BUS OCTL 
1 I C  DRVR TTL ALS BUS OCTL 
2 IC-D AM9 5 1 7A-5PC 

IC-D AM9 5 1 7A-5PC 
1 I C  LCH TTL ALS TRANSPARENT NEG-EDGE-TRIG 

I C  TRANSCEIVER TTL ALS BUS OCTL 
I C  TRANSCEIVER TTL LS BUS OCTL 

2 FLTR CONTROLLER 

IC TRANSCEIVER TTL LS BUS OCTL 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC TRANSCEIVER TTL LS BUS OCTL 
FLTR CONTROLLER 

DECIMATION FLTR 
1 PROGRAMMED PAL 
1 IC GATE TTL ALS OR QUAD 2-INP 
4 IC LCH TTL ALS D-TYPE OCTL 
1 IC BFR TTL LS BUS QUAD 

I C  FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC BFR TTL ALS NAND QUAD 2-INP 

DECIMATION FLTR 
24 THREADED INSERT-NUT 4-40 . 06 5 - IN-LG SST 
2 4  SPACER-RND . 5 - IN-LG . 1 1 4-IN-ID 

24 SCREW-MACH 4-40 . 6 25-I N-LG PAN-HD-POZI 
7 JMPR-REM . 0 25P 
2 P I N-GRV . 06 2 - I N-DIA . 25-IN -LG STL 
2 EXTR-PC BD GRN POLYC . 0 6 2- I N-BD-THKNS 

1 ASSY , DGTL FLTR 

1 CAPACITOR-FXD 1 00UF+7 5 - 1 0 % 25VDC AL 
2 CAPACITOR-FXD 2 . 2UF+ - 1 0% 20VDC TA 

31 CAPACITOR-HD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 1 8 PF +-5% 1 0 0VDC CER 0+-30 

1 CONN-POST TYPE . 1  OO-PIN-SPCG 3-CONT 

1 CONN-POST TYPE . 1 00-PIN-SPCG 1 20-CONT 
1 RESISTOR 2K 5% . 25w CF TC=0-400 

RESISTOR 68K 5% . 25W CF TC=0-400 
2 NETWORK-RES 1 0-SIP 4.  7K OHM X 9 
7 CONNECTOR-SGL CONT PIN 1 .  1 4 -MM-BSC-SZ SQ 

See introduction to this section for ordering information 
* I ndicates factory selected value 

Mfr 
Code 

9 1 6 3 7  
2 7 2 6 4  
27 0 1 4  
0 1 2 9 5  
27 0 1 4  

0 1 29 5  
0 1 29 5  
0 1 29 5  
0 1 295 
0 1 295 

0 1 295 
27 0 1 4  
0 1 29 5  
27 0 1 4  
28480 

28480 
28480 
0 1 2 9 5  
2 8 4 8 0  
2 8 4 8 0  

28480 
0 1 29 5  
28480 
28480 
0 1 295 

28480 
0 1 29 5  
0 1 2 9 5  
0 1 29 5  
28480 

28480 
0 1 2 9 5  
0 1 29 5  
0 1 29 5  
28480 

0 1 29 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
28480 

28480 
28480 
0 1 29 5  
0 1 29 5  
0 1 295 

0 1 295 
0 1 295 
28480 
4 6 3 8 4  
34 1 1 4  

77250 
22526 
G0 1 0 1 6  
V0 1 022 

28480 

1 36 0 6  
1 36 06 
04222 
04222 
22526 

00779 
77902 
77902 
9 1 6 37 
27264 

Mfr Part Number 

CSC1 0A0 1 - 472G/MSP1 0A01 -472G 
1 6 -06-0034 
DS005 6 CJ - 8  
SN24 6 49 
DS0005 6CJ-8 

SN7 1 1 7 2N 
SN7 1 7 4 6 N  
SN7 1 1 7 1 N  
SN7 1 1 72N 
SN7 1 7 4 6 N  

SN7 1 1 7 1 N  
DS0005 6 CJ - 8  
SN24649 
DS00056CJ-8 
1 SC3-0033 

03562-6038 1 
03562-60378 
SN7 1 342N 
03562- 60380 
03562-60379 

03562-60380 
SN7 1 5 3 6 N  
03562-60 377 
03562-60376 
SN23357 

1 SC3-0033 
SN7 1 9 32NT 
SN7 1 4 9 2N 
SN7 1 4 9 1 N  
1 8 20-40 1 9  

1 8 20-40 1 9  
SN7 1 49 0 NT 
SN7 1 492N 
SN7 1 9 32NT 
1 SC4-0034 

SN7 1 9 32NT 
SN7 1 49 2N 
SN7 1 4 9 2N 
SN7 1 9 32NT 
1 SC4-0034 

1 SC3-0033 
03562-60375 
SN7 1 1 7 3 N  
SN7 1 330N 
SN5745 1 N  

SN7 1 1 7 1 N 
SN7 1 7 4 3 N  
1 SC3-0033 
KFS2-440 
3 - 5 1 6 2- 1 1 1  

4367 
6 5 4 74-004 
GP24-063 X 250- 1 7  
40 40-0753 

03562-66 506 

30D 1 07G025DD2-DSM 
1 5 0D225X9020A2-DYS 
SA20 5 E 1 0 4ZAA 
MA 1 0 1 A 1 8 0JAA 
6 5 500- 1 0 3  

1 -5 32956-8 
R-25J 
R-25J 
CSC 1 0A01 -472G/MSP 1 0 A0 1 - 472G 
1 6 -06-0034 
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JODEL  3562A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 

A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 

Reference resignation 

1 0 4  
1 06 
1 07 
1 0.8 
1 09 

2 0 1 -U203 
204 
206 
207 
20.8 

3 0 1  
30.2 
303 
3 0 4  
305 

306 
307 
308 
309 
3 1 0  

4 0 1 - U 4 0 2  
4 0 3  
404 
405-U406 
409 

HO 
500 
2 
1 

1 -C 5 0  
5 1 -C52 
1 
2 
3A 

3C 
4 
5 
6 
7-.J8 

9 
P l  
P2A 
P2B 
P3.A 

P3B 
P3C 
P3D 
P4 
P6A 

P6B 
P7 
P8 
P9A 
P9B 

ED 1 -LED2 
1 
1 - R8 

A7 9 -R l 0  
A 1 1  

A 1 2  
A 1 3  
A 1 4- R 1 5  

H P  Part 
Number 

1 8 20-2657 
1 8 20-2656 
1 8 20-3466 
1 8 20-2775 
1 820-2604 

1 8 20-2488 
1 8 20-2657 
1 8 20-2635 
1 8 20-2758 
1 8 20-29 5 1  

1 8 20-33 1 8  
1 8 20-2724 
1 8 20-2772 
03562-60383 
1 8 20-26 9 1  

03562-60382 
1820 - 3 3 1 8  
1 8 20-2724 
03562-60396 
1 8 20- 1 4 37 

1 8 20-3349 
1 8 20-3239 
1 8 20- 3 1 06 
1 820-3362 
03562-60397 

1 8 20- 339 1 
1 8 20-2488 
1 258- 0 1 4 1  
0 4 1 0- 1 4 1 0  
1 4 80- 0 1 1 6  

4040-0753 

03562- 6 6 507 

0 1 6 0- 4 5 7 1  
0 1 80-0094 
1 25 1 - 4822 
1 25 1 - 6 5 1 5  
1 25 1 - 6 5 1 5  

1 25 1 - 6 5 1 5  
1 25 1 -4822 
1 25 1 -5202 
1 25 1 -6 5 1 5  
1 25 1 -4822 

1 25 1 - 6 5 1 5  
1 25 8- 0 1 4 1  
1 258- 0 1 4 1  
1 258-0 1 4 1  
1 25 8- 0 1 4 1  

1 258 - 0 1 4 1  
1 25 8- 0 1 4 1  
1 2 58 - 0 1 4 1  
1 25 8 - 0 1 4 1  
1 258- 0 1 4 1  

1 258- 0 1 4 1  
1 258- 0 1 4 1  
1 258- 0 1 4 1  
1 258- 0 1 4 1  
1 258- 0 1 4 1  

1 9 90-0652 
1 25 1 -7506 
0683-4725 
0683- 1 025 
0683- 4725 

0683- 1 025 
0683-4725 
0699-0065 

C 
D 

8 
7 
9 
1 
5 

3 
8 
2 
0 
5 

0 
0 
8 
9 
0 

8 
0 
0 
4 
0 

7 
4 
4 
4 
5 

9 
3 
8 
9 
8 

0 

1 

8 
4 
6 
8 
8 

8 
6 
8 
8 
6 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
9 
2 
9 
2 

9 
2 
8 

Table 4-3 Replaceable Parts cont. 

Qty Description 

2 IC GATE TTL ALS OR QUAD 2-INP 
1 IC GATE TTL ALS NAND QUAD 2-INP 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
1 IC GATE TTL ALS NAND TPL 3-INP 
1 IC-8-BIT/ 1 6 - BIT SYSTEM TIMING CONTROLLER 

4 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC GATE TTL ALS OR QUAD 2-INP 

1 IC GATE TTL ALS AND QUAD 2-INP 
1 IC FF TTL ALS J-K BAR POS-EDGE-TRIG 
1 IC DRVR TTL ALS BUS OCTL 

2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
2 IC LCH TTL ALS D-TYPE OCTL 
1 IC FF TTL ALS J-K NEG-EDGE-TRIG 
1 PROGRAMMED PAL 
1 IC FF TTL F D-TYPE POS-EDGE-TRIG 

1 PROGRAMMED PAL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC LCH TTL ALS D-TYPE OCTL 

1 PROGRAMMED PAL 
1 IC MV TTL LS MONOSTBL DUAL 

2 IC BFR TTL ALS NAND QUAD 2-INP 
1 I C  DRVR TTL ALS BUS OCTL 
1 IC COMPTR TTL ALS MAGTD 8-BIT 
2 IC TRANSCE I V ER TTL ALS BUS OCTL 
1 PROGRAMMED PAL 

1 IC MUXR/DATA-SEL TTL ALS 8-TO - l -L INE 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

1 JMPR-REM . 0 25P 
1 CRYSTAL-QUARTZ 4 . 9 1 520 MHZ HC- 1 8 / U-HLDR 
2 PIN-GRV . 06 2 - I N-DIA . 25- IN-LG STL 

2 EXTR-PC BD GRN POLYC . 06 2 - I N-BD-THKNS 

1 ASSY , FPP 

50 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
1 CAPACITOR-FXD 1 00UF+75- 1 0 % 25VDC AL 
4 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 
5 CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 

CONN-POST TYPE . 1 00-P IN-SPCG 6-CONT 

CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 
CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 

1 CONN-POST TYPE . 1 25-PI N-SPCG 5-CONT 
CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 
CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 

CONN-POST TYPE . 1 00-PI N-SPCG 6-CONT 
1 4  JMPR-REM . 0 25 P  

JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 

JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 

JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 
JMPR-REM . 0 25P 

1 LED-LAMP ARRAY LUM-INT=200UCD IF= 5MA-MAX 
1 CONN-POST TYPE . 1 00-PI N-SPCG 1 2 0-CONT 

RESISTOR 4 . 7K 5% . 25W CF TC=0-400 
3 RESISTOR lK 5% . 2 5W CF TC=0-400 

RESI STOR 4 . 7K 5% . 25W CF TC=0-400 

RESISTOR lK 5% . 2 5W CF TC=0-400 
RESISTOR 4 . 7 K 5% . 2 5W CF TC=0-400 

1 RESISTOR 5 1 . 0 1  . 2 5% . 5W F TC=0+-50 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr 
Code 

0 1 29 5  
0 1 29 5  
0 1 2 9 5  
0 1 2 9 5  
3 4 3 3 5  

0 1 295 
0 1 295 
0 1 295 
0 1 295 
0 1 2 9 5  

0 1 2 9 5  
0 1 29 5  
0 1 295 
28480 
07263 

28480 
0 1 2 9 5  
0 1 29 5  
28480 
0 1 29 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 29 5  
0 1 2 9 5  
28480 

0 1 29 5  
0 1 29 5  
22526 
SO l 1 6 3  
G0 1 0 1 6  

V 0 1 022 

28480 

04222 
1 36 0 6  
27 264 
22526 
22526 

22526 
27264 
22526 
22526 
27264 

22526 
22526 
22526 
22526 
22526 

22526 
22526 
22526 
22526 
22526 

22526 
22526 
22526 
22526 
22526 

28480 
00779 
77902 
77902 
77902 

77902 
77902 
1 9 701  

R EPLACEABLE PARTS 

Mfr Part Number 

SN7 1 1 7 3 N  
SN7 1 3 3 8 N  
SN7 1 7  4 6 N  
SN7 1 5 4 6 N  
AM9 5 1 3ADC 

SN7 1 1 7 1 N  
SN7 1 1 7 3 N  
SN7 1 1 7 2N 
SN7 1 1 7 4 N  
SN7 1 3 4 1 N  

SN7 1 6 90N 
SN7 1 3 40 N  
SN7 1 5 4 3 N  
03562-60383 
SL8 2 6 8 5  

03562-60382 
SN7 1 6 90N 
SN7 1 3 40N 
03562-60396 
SN57 1 9 8 

SN7 1 6 9 2N 
SN7 1 4 9 1 N  
SN7 1 6 9 3N 
SN7 1 8 7 9 N  
03562-60397 

SN7 1 8 73N 
SN7 1 1 7 1 N 
65474-004 
0 4 1 0- 1 4 1 0  
GP24-063 x 250- 1 7  

4040-0753 

03562-66 507 

SA20 5 E l 04ZAA 
30D l 0 7G025DD2-DSM 
22-03-20 3 1  
656 1 0- 1 06 
656 1 0- 1 06 

656 1 0 - 1 06 
22-03- 203 1 
65580- 1 05 
656 1 0- 1 06 
22-0 3-2031 

656 1 0- 1 06 
65474-004 
65474-004 
65474-004 
65474-004 

65474-004 
65474-004 
65474-004 
65474-004 
65474-004 

65474-004 
65474-004 
65474-004 
65474-004 
65474-004 

1 9 90-0652 
1 -532956-8 
R-25J 
R-25J 
R-25J 

R-25J 
R-25J 
5053R 

4-1 7 
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REP LACEABLE PARTS MODEL  356',A 

Reference 
Designation 

A7R 1 6 - R 1 7  
A7TP 1 -TP l l 

A7 U l 0 3 
A7U l 0 4 
A7U l 0 5 
A7 U l 06 
A7 U l l 0  

A7 U l l l  
A7 U l 1 2  
A7 U l 1 3  
A7 U l 1 4  
A7U l 1 5 
A7U201  

A7U202 
A7U204-U205 
A7U206-U207 
A7U209 
A7U2 1 1  

A7U2 1 2  
A7U2 1 3  
A7U2 1 5  
A7U301  
A7U302 

A7U303-U308 
A7U3 1 0  
A7U3 1 2  
A7U3 1 3  
A7U3 1 4  

A7U3 1 5  
A7U40 1 
A7 U4 1 2- U 4 1 5  
A7U 5 0 1  
A7U5 02 

A7U5 03 
A7U50 4 
A7U5 05 - U506 
A7U5 07 
A7U5 1 0-U5 1 5  

A8 

A8Cl 
A8C2 
A8 C l 0 l  
A8Cl 03-C l l l  
A8C2 0 1 -C2 1 1  

A8C3 0 1 -C 3 1 2  
A8C400-C401 
A8C404-C409 
A8C4 1 1  
A8C5 00-C509 

A8C5 1 1 -C 5 1 2  
A8C6 00-C 6 1 2  
A8cR l 
A 8 J l -J2 
A8J3-J4 

A8J5 
A8J6-J9 
A8 R l  
A8R2-R 1 4  
A8R 1 5 - R 1 6  

A8R 1 7  
A8 R P 1 - RP3 
A8RP4-RP5 
A8TP 1 - TP7 
A8 U l 0 l  

4-1 8 

HP Part 
Number 

C 
D 

0683- 4725 2 
1 25 1 -0600 0 

1 8 20- 3657 0 
03562-60 3 1 4  6 
03562- 6 0 3 1 5  7 
03562-603 1 7  9 
03562- 60 3 1 6  8 

03562- 6 03 1 8  0 
03562-603 1 9  1 
1 8 20- 1 28 1  2 
1 8 20-2757 9 
1 8 20-27 9 5  5 
1 8 20-26 1 3  6 

03562- 603 1 3  5 
1 8 20-27 1 1  5 
1 820- 1 8 5 8  9 
03562-60 3 23 7 
1 8 20-2389 3 

03562-60320 4 
1 8 20- 1 1 9 5  7 
1 8 20-2488 3 
1 8 20- 1 29 8  1 
1 8 20-2389 3 

1 8 20-2377 9 
1 8 20 - 2377 9 
1 8 20-2690 9 
03562- 6 0 3 2 1  5 
03562-60322 6 

1 8 20-2690 9 
03562-603 1 2  4 
1 8 20-28 8 2  1 
1 8 20-2635 2 
1 8 20-2488 3 

1 8 20-3349 7 
1 8 20-29 5 1  5 
1 820-2882 1 
1 8 20 - 2740 0 
1 8 20-2882 1 

1 4 80-0 1 1 6 
40 40-0753 

03562-66508 2 

0 1 80-0094 4 
0 1 80-0097 7 
0 1 6 0- 4 5 7 1  8 
0 1 6 0- 4 5 7 1  8 
0 1 6 0- 4 5 7 1  8 

0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 60-45 7 1  
0 1 6 0- 457 1 
0 1 6 0- 4 5 7 1  

0 1 60-457 1 
0 1 60-457 1 
1 9 90-0486 
1 25 1 -5202 
1 25 1 -4670 

1 252- 0 1 6 9  
1 25 1 -4670 
0757- 0 4 1 1 
0757 - 0 1 8 0  
0757-0 4 1 1 

0698- 4 1 2 3  
1 8 1 0-0277 
1 8 1 0-0280 
1 25 1 -0600 
1 8 20 - 29 4 7  

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 4 . 7K 5% . 2 5W CF TC=0-400 
1 1  CONNECTOR-SGL CONT PIN 1 .  1 4 -MM-BSC-SZ SQ 

1 IC- 1 2  BIT WIDE MICROP ROGRAMMER 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 

1 PROGRAMMED PROM 
1 PROGRAMMED PROM 
1 IC DCDR TTL LS 2-TO-4-LINE DUAL 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
1 IC DRVR TTL F LINE DRVR OCTL 
1 IC MUXR/ DATA-SEL TTL LS 8-TO- l -LINE 

1 PROGRAMMED PROM 
2 IC DRVR TTL LS LINE DRVR OCTL 
2 IC FF TTL LS D-TYPE OCTL 
1 PROGRAMMED PROM 
2 IC-LOOK-AHEAD CARRY GEN , 4 I NPUT PAIRS 

1 PROGRAMMED PAL 
1 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC MUXR/ DATA-SEL TTL LS 8-TO- l - LINE 

IC-LOOK-AHEAD CARRY GEN , 4 INPUT PAIRS 

6 IC-BIT SLICE , 16 FUNCT ALU , EXPANDED 
IC-BIT SLICE , 16 FUNCT ALU , EXPANDED 

2 IC GATE TTL F OR QUAD 2-INP 
1 PROGARMMED PAL 
1 PROGRAMMED PAL 

IC GATE TTL F OR QUAD 2-INP 
1 PROGRAMMED PAL 

I C  FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
1 IC GATE TTL ALS AND QUAD 2-INP 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

1 IC BFR TTL ALS NAND QUAD 2-INP 
1 IC DRVR TTL ALS BUS OCTL 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
1 IC COMPTR TTL LS MAGTD 2-INP 8-BIT 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

2 P I N-GRV . 06 2 - I N-DIA . 25-IN-LG STL 
2 EXTR-PC BD GRN POLYC . 062-IN-BD-THKNS 

1 PC BD ASSY RAM/DSPL 

1 CAPACITOR-FXD 1 00UF+75- 1 0 % 25VDC AL 
1 CAPACITOR-FXD 47UF+ - l 0% 35VDC TA 

67 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80- 20% 50VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

1 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BVR= 5 V  
CONN-POST TYPE . 1 25-PIN-SPCG 5-CONT 

7 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 

1 3X8 CONN JUMPER POST 
CONN-POST TYPE . 1  OO-PIN-SPCG 3-CONT 

3 RESISTOR 332 1% . 1 25W F TC=0+ - 1 00 
13 RESISTOR 3 1 . 6  1 %  . 1 25W F TC=0+ - 1 0 0  

RESISTOR 332 1 %  . 1 25W F TC=0+ - 1 00 

1 RESISTOR 499 1 %  . 1 25W F TC=0+ - 1 00 
3 NETWORK-RES 1 0-SIP 2 . 2K OHM X 9 
2 NETWORK-RES 1 0-SIP 1 0 . 0K OHM X 9 
7 CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
1 IC DIVR TTL LS BIN 

See introduction to this  section for ordering information 
* Indicates factory selected value 

Mfr 
Code 

77902 
27264 

34335 
28480 
28480 
28480 
28480 

28480 
28480 
0 1 29 5  
0 1 295 
07263 
0 1 29 5  

28480 
0 1 29 5  
0 1 29 5  
28480 
34335 

28480 
0 1 29 5  
0 1 29 5  
0 1 2 9 5  
3 4 3 3 5  

3 4 3 3 5  
3 4 3 3 5  
07263 
28480 
28480 

07263 
28480 
0 1 29 5  
0 1 29 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 29 5  
0 1 2 95 
34335 
0 1 295 

Mfr Part Number 

R-25J 
1 6 -06-0034 

AM29 1 0ADC 
03562- 603 1 4  
03562- 603 1 5  
03562- 6 0 3 1 7  
03562 -603 1 6  

03562- 603 1 8  
03562-6 0 3 1 9  
SN53657 
SN7 1 3 4 2 N  
SM83462 
SN70689 N 

03562-603 1 3  
SN7 1 5 04N 
SN58490N 
03562-60323 
AM29 02APC 

03562-60320 
SN53526 
SN7 1 1 7 1 N  
SN53660 
AM2902APC 

AM2903DC 
AM2903DC 
SL82683 
03562-60321 
03562-60322 

SL82683 
03562-60 3 1 2  
SN7 1 3 33N 
SN7 1 1 72N 
SN7 1 1 7 1 N  

SN7 1 6 9 2N 
SN7 1 3 4 1 N  
SN7 1 3 33N 
AM25LS2 5 2 1 PC 
SN7 1 3 33N 

G0 1 0 1 6  GP24-063 X 250- 1 7  
V0 1 022 4040-0753 

28480 

1 3606 
1 3606 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
28480 
22526 
22526 

22526 
22526 
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 97 0 1  
9 1 6 37 
9 1 6 37 
27264 
0 1 295 

03562- 66508 

3 0 D  1 07G025DD2-DSM 
1 5 0D4 76X9035 S2-DYS 
SA205 E l  04ZAA 
SA205 E l 04ZAA 
SA205 E l 04ZAA 

SA20 5 E l 04ZAA 
SA205 E l 04ZAA 
SA20 5 E l 04ZAA 
SA20 5 E l 04ZAA 
SA205 E l 04ZAA 

SA205 E l 04ZAA 
SA205 E l 04ZAA 
1 9 90-0486 
65580- 1 05 
6 5 5 00- 1 0 3 

1 252-0 1 6 9  
6550 0- 1 0 3  
5033R 
5033R 
5033R 

5 03 3 R  
CSC 1 0AO l -222G/MS P 1 0 A O l -222G 
CSCl OA0 1 - l  03G/MS P l  OA0 1 - l 0 3G 
1 6 -06-0034 
SN7 1 5 5 8 N  
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��ODE L  3562A 

I Reference 
Designation 

8 U 1 0 3- U 1 1 0  
8 U 1 1 1  
8 U 2 0 1  
8 U 2 0 2  
8U203- U 2 1 0  

8 U2 1 1  
8U30 1 
8U302 
8U303 
8U304 

8U305 
8U306-U308 
8U309 
8U3.1 0 
8 U3 1 1 - U 3 1 2  

8U400- U 4 0 1  
8 U 4 0 4  
8 U405 
8U406 
8U407-U408 

8U409 
8 U 4 1 1  
8U500 
8 U 5 0 1  
8U502- U505 

8U506 
8U507 
8U508 
8U509 
8 U5 1 1 - U 5 1 2  

8.U600- U603 
8U604-U 605 
8 U606-U 607 
au608 
8 U6 09 - U 6 1 0  

8 U6 1 1 - U 6 1 2  

9 

9 C 1 0 1 - C 1 02 
9 C 1 0 3  
9 C 1 05 - C 1 07 
9 C 1 09 
9 C 1 1 7  

9 C206 
9C20 8 - C2 1 8  
gC30 1 
9C303 
9C305 

9C307 
g C 3 1 0-C3 1 1  
9 C 3 1 3 - C 3 1 5  
9 C 3 1 7  
9 C 4 0 3  

9 C405-C406 
9 C408-C409 
9 C4 1 1 -C 4 1 2  
9 C 5 0 1  
9c502 

9C503 
9 C505-C506 
9C507 
9 C 5 1 5 - C5 1 6  
9 C5 1 8  

HP Part 
Number 

1 8 1 8 - 3006 
1 8 20- 1 45 0  
1 8 20-2488 
1 8 20 - 2657 
1 8 1 8- 3006 

1 8 20- 1 4 50 
1 8 20-0697 
1 8 20-27 0 1  
03562-60384 
1 8 20-2684 

1 8 20- 1 4 5 0  
1 820-0697 
1 8 20-2692 
1 8 20-2684 
1 8 1 3- 0424 

1 8 20- 1 4 35 
1 8 20- 1 278 
1 8 20-2488 
1 8 20-06 9 7  
1 8 20-2656 

1 8 20-06 9 7  
1 8 1 3-0424 
1 8 20-3349 
1 8 20- 1 4 35 
1 8 20-3362 

03562-60385 
1 8 20-27 0 1  
1 8 20-3362 
1 8 20-2795 
1 8 20-2270 

1 8 20- 1 4 35 
1 8 20- 3362 
1 8 20-2684 
1 8 20-3362 
1 820-3654 

1 8 20-2763 
1 2 58-0 1 4 1  
1 4 80- 0 1 1 6  
4 0 40-0753 
1 258-02 1 8  
1 2 5 1 -7506 

03562-66509 

0 1 6 0- 479 1 
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  

0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0- 457 1 
0 1 60- 457 1 
0 1 6 0- 457 1 

0 1 6 0- 457 1 
0 1 6 0-457 1 
0 1 6 0- 4 5 7 1  
0 1 60- 457 1 
0 1 6 0- 4 5 7 1  

0 1 6 0-457 1 
0 1 6 0-457 1 
0 1 6 0- 4 5 7 1  
0 1 60-457 1 
0 1 80-0094 

0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0-457 1 
0 1 60- 457 1 
01 60- 457 1 

C 
D 

8 
7 
3 
8 
8 

7 
2 
3 
0 
1 

7 
2 
1 
1 
8 

8 
7 
3 
2 
7 

2 
8 
7 
8 
4 

1 
3 
4 
5 
1 

8 
4 
1 
4 
7 

7 
8 
8 
0 
0 
9 

3 

4 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
4 

8 
8 
8 
8 
8 

Table 4-3 Replaceable Parts cont. 

Qty Description 

IC NMOS 6 5 5 3 6  ( 6 4 K )  D Y N  RAM 200-NS 3-s 
3 IC BFR TTL S NAND QUAD 2-INP 
2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC GATE TTL ALS OR QUAD 2-INP 

IC NMOS 65536 ( 6 4K) DYN RAM 200-NS 3-S 

IC BFR TTL S NAND QUAD 2-INP 
6 IC DRVR TTL S NAND LINE DUAL 4-INP 
2 IC FF TTL F D-TYPE POS-EDGE-TRIG COM 
1 PROGRAMMED PROM 
4 IC GATE TTL F NAND QUAD 2-INP 

IC BFR TTL S NAND QUAD 2-INP 
I C  DRVR TTL S NAND LINE DUAL 4-INP 

1 IC GATE TTL F EXCL-OR QUAD 2-INP 
IC GATE TTL F NAND QUAD 2-INP 

3 ACTIVE DELAY LINE 1 4  

7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 
1 I C  CNTR TTL LS BIN UP/DOWN SYNCHRO 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC DRVR TTL S NAND LINE DUAL 4-INP 

2 IC GATE TTL ALS NAND QUAD 2-INP 

IC DRVR TTL S NAND LINE DUAL 4-INP 
ACTIVE DELAY LINE 1 4  

1 IC BFR TTL ALS NAND QUAD 2-INP 
IC CNTR TTL LS BIN UP/DOWN SYNCHRO 

8 IC TRANSCEIVER TTL ALS BUS OCTL 

1 PROGRAMMED PAL 
I C  FF TTL F D-TYPE POS-EDGE-TRIG COM 
I C  TRANSC EIVER TTL ALS BUS OCTL 

1 IC DRVR TTL F LINE DRVR OCTL 
2 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 

IC CNTR TTL LS BIN UP/ DOWN SYNCHRO 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC GATE TTL F NAND QUAD 2-INP 
IC TRANSC EIVER TTL ALS BUS OCTL 
IC-BIDIRECTIONAL BUS TRANSCEIVE R ( 8-W I D E )  

2 IC MUXR/DATA-SEL TTL F 2-TO-1 -LINE QUAD 
7 JMPR-REM . 025P 
2 P I N-GRV . 062- IN-DIA . 2 5-IN-LG STL 
2 EXTR-PC BD GRN POLYC . 0 62-IN-BD-THKNS 
1 JUMPER , 1 6 CKT , CONN 
1 CONN-POST TYPE . 1 00-PIN -SPCG 1 20-CONT 

1 PC BD ASSY FFT 

2 CAPACITOR-FXD 1 0 PF +-5% 1 00VDC CER 0+-30 
42 CAPACITOR-HD .1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 

1 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 

1 CAPACITOR-FXD 1 00UF+75- 1 0% 25VDC AL 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

See i ntroduction to this section for ordering information 
* Indicates factory selected value 

Mfr 
Code 

5 40 1 3  
0 1 29 5  
0 1 295 
0 1 29 5  
540 1 3  

0 1 29 5  
0 1 29 5  
07263 
28480 
07263 

0 1 2 9 5  
0 1 29 5  
07263 
07263 
EO 1 049 

0 1 295 
0 1 29 5  
0 1 2 9 5  
0 1 295 
0 1 295 

0 1 29 5  
E O  1 049 
0 1 295 
0 1 295 
0 1 295 

28480 
07263 
0 1 29 5  
07263 
34 335 

0 1 29 5  
0 1 295 
07263 
0 1 29 5  
34335 

07263 
22526 
G0 1 0 1 6  
V D  1 022 
22526 
00779 

28480 

27 1 67 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
1 3606 

04222 
04222 
04222 
04222 
04222 

RE PLACEABLE PARTS 

Mfr Part Number 

HM4 864P-3 
SN85496 
SN7 1 1 7 1 N  
SN7 1 1 7 3 N  
HM48 64P-3 

SN8549 6 
SN24665 
SL8 2 6 9 4  
03562-60384 
SL82676 

SN8 5 4 9 6  
SN24665 
SL82686 
SL82676 
SXTTLDM- 1 0 4  

SN5 7 1 9 6 N  
SN5 3646 
SN7 1 1 7 1 N  
SN24665 
SN7 1 3 38N 

SN24665 
SXTTLDM- 1 0 4 
SN7 1 69 2 N  
SN57 1 9 6N 
SN7 1 8 79N 

03562-60385 
SL82694 
SN7 1 8 7 9 N  
SM83462 
AM25LS2569DC 

SN57 1 9 6N 
SN7 1 8 79N 
SL8 2676 
SN7 1 8 79 N  
AM29 46PC 

SL8 3 2 1 5  
65474-004 
GP24-063 X 250- 1 7  
4040-0753 
76266-108 
1 - 532956-8 

03562-66509 

CAC02COG 1 00 J 1 00A 
SA205 E 1 04ZAA 
SA2 05 E 1 04ZAA 
SA20 5 E 1 0 4 ZAA 
SA205 E 1 04ZAA 

SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA205 E 1 0 4 ZAA 
SA205 E 1 04ZAA 
SA205 E 1 04ZAA 

SA205 E 1 0 4 ZAA 
SA205 E 1 04ZAA 
SA205 E 1 0 4 ZAA 
SA20 5 E  1 04ZAA 
SA20 5 E 1 0 4 ZAA 

SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
30D 1 07G025DD2-DSM 

SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA205 E 1 0 4 ZAA 
SA205 E 1 04ZAA 

4-1 9 
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REPLAC EABLE PARTS MODEL  3562f'\ 

Reference 
Designation 

A9 C R 1 0 l - C R 1 02 
A9 J l - J 2  
A9J3-J4 
A9J5 
A 9 J P 1 - J P2 

A 9 J P 3 - J P 4  
A9Pl  
A9R206 
A9R209 
A9R2 1 1  

A9R2 1 3  
A9R2 1 6  
A9R30 3 
A9R305 
A9 R4 1 4  

A9R5 0 1 -R502 
A9R5 1 1  
A9TP1 -TP3 
A 9 U l 0 3  
A 9 U l 0 5 - U l 08 

A 9 u l 0 9  
A9 U l l l -U l 1 2 
A9 U l 1 5  
A9 U l 1 7  
A9U202 

A9 U206 
A9u207 
A9 U208 
A9U209-U2 1 0  
A9U2 1 1  

A9U2 1 2  
A9U2 1 3  
A9U2 1 4  
A 9 U2 1 5  
A9u2 1 6 -U2 1 7  

A9 u2 1 8  
A9U30 1 
A9U30 3 
A9U305 
A9u301 

A9U309-U3 1 1  
A9 U3 1 2  
A9 U 3 1 3  
A9U3 1 4  
A9U3 1 5  

A9u3 1 1  
A9U403 
A9U405-U406 
A9U408 
A9U409-U4 1 1  

A9U4 1 2 - U 4 1 3  
A9U50 1 
A9U502 
A9U503 
A 9 U505 

A9U506-U509 
A9U5 1 0  
A9U5 1 1 - U5 1 6  
A 9 U5 1 1 - U5 1 8  
A9Yl  

A 1 2  

A 1 2 C l  
A 1 2C2 
A 1 2J 1 -J 1 0 

4-20 

HP Part 
Number 

1 9 90-0652 
1 25 1 -4610 
1 252-0 1 6 9  
1 25 1 -5202 
1 25 8- 0 1 4 1  

1 258-02 1 8  
1 25 1 -1506 
0683- 1 0 25 
0683- 1 025 
0683- 1 0 2 5  

0683- 1 0 2 5  
0683- 1 025 
8 1 50-3315 
0683- 1 025 
0683- 1 025 

0683- 1 0 25 
0683- 1 0 25 
1 25 1 -0600 
1 8 20-3914 
1 8 20 - 1 9 81 

1 8 20-2634 
1 8 20- 1 4 4 0  
03562-6 0 3 1 1 
03562-60 3 1 0  
1 8 20- 1 1 29 

1 8 20- 1 2 1 1 
03562-60301 
1 8 20- 1 2 8 2  
1 8 20- 3 1 4 4  
1 8 20- 3349 

1 8 20-2656 
1 8 20-2488 
1 8 20-2651 
1 8 20-2634 
1 8 20-28 6 1  

1 8 20-2635 
03562-60309 
03562-60308 
03562-60387 
1 8 20-2635 

1 820- 1 4 38 
1 8 2 0- 1 4 41 
03562-60306 
03562-60306 
03562-60304 

03562-60303 
1 8 20-3238 
1 8 20-2751 
1 8 20- 1 2 1 1  
1 8 20- 1 1 9 4  

1 8 20-2124 
1 820-2488 
03562-60 305 
1 8 20- 3238 
1 8 20- 1 6 4 0  

1 8 20-2882 
1 8 20- 3 1 0 6 
1 8 20-2882 
1 820-21 1 1  
0 4 1 0- 1 5 0 1  

1 4 80- 0 1 1 6  
4040-0753 

C 
D 

o 
9 
9 
9 
9 

9 
9 
5 
9 
9 

9 
9 
o 
4 
5 

1 
5 
3 
2 
3 

4 
1 
3 
o 
7 

7 
3 
8 
1 
6 

2 
9 
8 
3 
2 

1 
2 
6 
6 
4 

3 
3 
9 
8 
6 

o 
3 
5 
3 
7 

1 
4 
1 
5 
9 

8 o 

03562-6 6 5 1 2  8 

0 1 60-457 1 
0 1 8 0-2249 
1 2 5 1 -8097 

Table 4-3 Replaceable Parts cont. 

Qty Description 

1 LED-LAMP ARRAY LUM- I NT=200UCD IF=5MA-MAX 
2 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 
2 3X8 CON N J UMPER POST 
1 CONN-POST TYPE . 1 2 5 - PIN-SPCG 5-CONT 
2 JMPR-REM . 0 2 5 P  

2 J UMPER , 1 6  CKT , CONN 
1 CONN-POST TYPE . 1 00-PI N-SPCG 1 20-CONT 

10 RESISTOR 1K 5% . 25W CF TC=0-400 
RESISTOR 1 K  5% . 25W CF TC=0-400 
RESISTO R 1 K  5% . 25W CF TC=0-400 

RESISTO R 1 K  5% . 25W CF TC=0-400 
RESISTO R 1 K  5% . 2 5W CF TC=0-400 

1 RESISTOR-ZERO OHMS 22 AWG LEAD D I A  
RESISTOR 1 K  5% . 25W C F  TC=0-400 
RESISTO R 1 K  5% . 25W CF TC=0-400 

RESISTOR lK 5% . 2 5W CF TC=0-400 
RESISTOR 1K 5% . 25W CF TC=0-400 
CONNECTOR-SGL CONT P I N  1 . 1 4-MM-BSC-SZ SQ 

1 IC-M TMS320 NMOS 1 6 BMPU P40 
IC SHF-RGTR TTL LS COM CLEAR STOR 8-BIT 

2 IC I NV TTL ALS HEX 
2 IC LCH TTL LS QUAD 
1 PROGRAMMED PAL 
1 PROGRAMMED PROM 
1 IC LCH TTL LS COM CLEAR 8-BIT 

1 IC MUXR/ DATA-SEL TTL LS 8-TO - 1 -LINE 
1 PROGRAMMED PAL 
1 IC FF TTL LS J-K BAR POS-EDGE-TRIG 
2 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 
1 IC BFR TTL ALS NAND QUAD 2-INP 

1 IC GATE TTL ALS NAND QUAD 2-lNP 
2 lC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC GATE TTL ALS OR QUAD 2-INP 

IC I NV TTL ALS HEX 
2 IC DCDR TTL F 3-TO-8-LINE 

2 IC GATE TTL ALS AND QUAD 2-INP 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 
1 PROGRAMMED PROM 

IC GATE TTL ALS AND QUAD 2-INP 

IC MUXR/ DATA-SEL TTL LS 2-TO - 1 -LINE QUAD 
1 IC TTL LS 1 6 -BIT STAT RAM 45 -NS 3-S 
2 P R OG RAMMED PAL 

PROGRAMMED PAL 
1 PROG RAMMED PROM 

1 PROGRAMMED PROM 
2 IC TRAN SCEIVER TTL ALS BUS OCTL 
2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
1 IC GATE TTL LS EXCL-OR QUAD 2-INP 
3 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 

2 IC LCH TTL ALS D-TYPE OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

1 PROGRAMMED PROM 
IC TRAN SCEIVER TTL ALS BUS OCTL 

1 IC DRVR TTL LS BUS HEX 1 - INP 

lC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
1 IC COMPTR TTL ALS MAGTD 8-BIT 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
2 IC DRVR TTL LS LINE DRVR OCTL 
1 CRYSTAL-QUARTZ 20 MHZ HC- 1 8/U-HLDR 

2 P I N-GRV . 062-IN-DIA . 25 - I N-LG STL 
2 EXTR-PC BD GRN POLYC . 06 2 - I N-BD-THKNS 

1 PC BD ASSY MOTHER B ' D 

1 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
1 CAPACITOR-FXD 41UF+ - l 0% 20VDC TA 

1 0  CONN-POST TYPE . 1 00 - P I N-SPCG 1 20-CONT 

See introduction to this section for ordering information 
*1  ndicates factory selected value 

Mfr 
Code 

28480 
22526 
22526 
22526 
22526 

22526 
00779 
77902 
77902 
77902 

77902 
77902 
75042 
77902 
77902 

77902 
77902 
27264 
0 1 29 5  
34335 

0 1 295 
0 1 2 9 5  
28480 
28480 
07263 

0 1 29 5  
28480 
0 1 295 
0 1 2 9 5  
0 1 295 

0 1 2 9 5  
0 1 2 9 5  
0 1 29 5  
0 1 295 
07263 

0 1 2 9 5  
28480 
28480 
28480 
0 1 2 9 5  

0 1 295 
0 1 295 
28480 
28480 
28480 

28480 
0 1 295 
0 1 295 
0 1 2 9 5  
0 1 2 9 5  

0 1 29 5  
0 1 29 5  
28480 
0 1 29 5  
0 1 295 

0 1 295 
0 1 29 5  
0 1 295 
0 1 295 
33096 

Mfr Part Number 

1 9 90-0652 
655 00- 1 0 3  
1 252-0 1 6 9  
6 5 580- 1 05 
65474-004 

76266 - 1 08 
1 -532956-8 
R-25J 
R-25J 
R-25J 

R-25J 
R-25J 
ZEROHM 
R-25J 
R-25J 

R-25J 
R-25J 
1 6 -06-0034 
TMS320 1 ONL 
AM74LS299N 

SN7 1 3 3 2 N  
SN5720 1 
03562-603 1 1  
03562-603 1 0  
74LS259PC 

SN53523 
035 62-60307 
SN53656 
SN7 1 5 6 0 N  
SN7 1 6 9 2 N  

SN7 1 33 8 N  
SN7 1 1 1 1 N  
SN7 1 1 7 3 N  
SN7 1 3 32N 
74F 1 38 P C  

SN7 1 1 7 2N 
03562-60309 
03562-60308 
03562-60387 
SN7 1 1 72N 

SN5 7 1 9 9 N  
SN57208 
03562-60306 
03562-60306 
03562-60304 

0 3 5 6 2-60 303 
SN7 1 49 2 N  
SN7 1 342N 
SN535 1 8 N  
SN53527 

SN7 1340N 
SN7 1 1 7 1 N  
03562-60 305 
SN7 1 49 2 N  
SN57699N 

SN7 1 3 33N 
SN7 1 6 9 3N 
SN7 1 3 3 3 N  
SN7 1 5 0 4 N  
CCAT 1 0 1 84 2  

G0 1 0 1 6  GP24-063 X 250- 1 7  
VD 1 02-2 4 0 40-0753 

28480 

04222 
1 3 606 
00779 

03562-665 1 2  

SA205 E 1 0 4ZAA 
1 5 0D476X9020R2-DYS 
1 0 269 2-9 
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f'I ODE L  3562A REPLACEABLE  PARTS 

Table 4-3 Replaceable Parts cont. 

I Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 

!��m 1 252- 1 1 8 7  2 1 CONN-POST-TP-HDR 40 P I N  . 1 5 5 "  28480 1 2 52- 1 1 87 
1 25 1 - 6 1 7 3  4 1 CONN-POST TYPE . 1 5 6 - P IN-SPCG 2-CONT 27264 09-72- 1 0 2 1  

A 2 J 1 7  1 2 5 1 -7627 5 4 CONN-POST TYPE . 1 00-PIN-SPCG 40-CONT 00779 1 - 1 02567-2 
A 2J30- J 3 2  1 25 1 -7627 5 CONN-POST TYPE . 1 00- P I N-SPCG 40-CONT 00779 1 - 1 02567-2 
p 2J33 1 25 1 -7754 9 2 CONN-POST TYP E  . 1 00-PIN-SPCG 30-CONT 00779 1 - 10 25 6 7 - 3  
A 2J34 1 25 1 -7627 5 CONN-POST TYPE . 1 00-PI N-SPCG 40-CONT 00779 1 - 1 02567-2 
A 2J35 1 2 5 1 -7754 9 CONN-POST TYPE . 1 00- P I N-SPCG 30-CONT 00779 1 - 1 02567-3 

A 2MP686 03562-48 305 9 2 KEY , C .  B D ,  FOOLPRF 28480 03562-48305 

� 2 R l  0757-0795 5 1 RESISTOR 7 5  1 %  . 5W F TC=0+ - 1 00 1 9 7 0 1  5 0 5 3 R  
2R2 0757- 0 1 7 8 8 1 RESISTOR 1 00 1 %  . 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 4 3 R  

� 2 R 4  0757 - 1 040 5 1 RESISTOR 50 1 %  . 25W F TC= 0+- 1 0 0 1 9 7 0 1  5043R 
2RP 1 - R P 1 0  1 8 1 0-0372 9 1 0  NETWORK-RES 1 0-SIP 220 . 0  OHM X 9 1 1 236 750- 1 0 1 -R220 

2W 1 3  03562 - 6 1 6 1 3  0 1 CBL PWR/MBD 28480 035 6 2 - 6 1 6 1 3  
2 1 90-0007 2 4 WASHER-LK INTL T N O .  6 . 1 4 1 - IN-ID T 1 2345 1 90 6-00-00-2580 
0380-0005 1 4 SP CR-RD . 3 1 LG . 1 8 I D . 25 D  BRSN I L0 1 005 0380- 0005 
0 5 1 5-02 1 1  8 4 SCREW-MACH M3 X 0 . 5  6MM-LG PAN-HD 1 6 9 4 1  05 1 5- 02 1 1  
0 5 1 5-0900 2 4 SCREW-MACH M3 . 5  X 0 . 6  1 4MM-LG PAN-HD MO 1 088 05 1 5 -0900 

0535 -0007 2 4 NUT -HEX DBL-CHAM M3 . 5 X 0 . 6  2 .  8MM- THK H0 1 0 4 3  0535-0007 
1 2 5 1 -7627 5 1 CONN-POST TYPE . 1 00-P IN-SPCG 40-CONT 00779 1 - 1 02567-2 

5 03562-665 1 5  1 1 PC BD ASSY KYBD 28480 03562- 6 6 5 1 5  

5 C l  0 1 80-2249 5 1 CAPACITOR-FXD 47UF+ - l 0% 20VDC TA 1 3606 1 5 0D4 76x9020R2-DYS 
5C2-C3 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80- 20% 50VDC CER 04222 SA20 5 E l 04ZAA 
5C4-C5 0 1 6 0- 4 788 9 2 CAPACITOR-FXD 1 8 PF +-5% 1 00VDC CER 0+-30 04222 MA1 0 1 A1 80JAA 
5 C l 05 - C l 06 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA2 0 5 E l 04ZAA 
5 C l 0 8 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA2 0 5 E l 04ZAA 

5C205-C206 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 5 0VDC CER 04222 SA20 5 E l 04ZAA 
1 5 C208 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
1 5C 2 1 0  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
1 5C300-C308 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
1 5 cq02 0 1 6 0- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 

1 5 C4 0 4  0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
1 5 C406 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
1 5 C R 1 -CR3 1 9 90-0487 7 LED-LAMP LUM-INT = 2MCD BV R = 5 V  2 8 4 8 0  1 9 90-0487 
1 5CR4 1 9 90-0485 5 4 LED-LAMP LUM-INT= 2MCD IF= 30MA-MAX BVR=5V 28480 1 9 90-0485 
1 5CR5-CR6 1 9 90-0487 7 LED-LAMP LUM-INT=2MCD BVR=5V 28480 1 99 0 -0487 

1 5 CR7 1 9 90-0486 6 3 LED-LAMP LUM-INT= 2MCD IF=25MA-MAX BV R = 5 V  28480 1 9 9 0 - 0 4 8 6  
1 5 CR8-CR 1 1  1 9 90-0487 7 LED-LAMP LUM-INT=2MCD BVR = 5 V  28480 1 9 90-0487 
1 5 C R 1 2  1 9 90-0485 5 LED-LAMP LUM- INT=2MCD IF= 30MA-MAX BVR=5V 28480 1 9 90-0485 
1 5 C R 1 3 - CR 1 5  1 9 90-0487 7 LED-LAMP LUM-INT = 2MCD BVR=5V 28480 1 99 0 - 0 4 8 7  
1 5 CR1 6 1 9 90-0486 6 LED-LAMP LUM-INT=2MCD IF=25MA-MAX BV R=5V 28480 1 9 9 0 - 0 4 8 6  

1 5 C R 1 7  1 9 90-0485 5 LED-LAMP LUM-INT = 2MCD IF=30MA-MAX BVR=5V 28480 1 9 90-0485 
1 5 C R 1 8  1 9 90-048 6 6 LED-LAMP L U M - I NT = 2MCD IF=25MA-MAX BVR = 5 V  28480 1 99 0 - 0 4 8 6  
1 5 CR1 9 1 990-0485 5 LED-LAMP LUM-INT = 2MCD IF=30MA-MAX BVR=5V 28480 1 9 9 0-0485 
1 5 CR20 1 9 0 1 -0050 3 1 D I O DE-SWITCH I NG 80V 200MA 2NS DO-35 07263 FDH 6308 
1 5 J l  1 2 5 1 -5202 8 1 CONN-POST TYPE . 1 25-PIN-SPCG 5-CONT 22526 65580- 1 05 

1 5 J 2  1 25 1 -4670 2 5 CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 22526 65500- 1 0 3  
1 5 J 3  1 25 1 -5 0 4 1  3 2 CONN-POST TYPE . 1 00-PIN-SPCG 5-CONT 22526 65500- 1 05 
1 5 J4 1 252- 0 1 6 9  8 1 3X8 CONN J UMPER POST 22526 1 252-0 1 6 9  
1 5 J 5  1 2 5 1 -4670 2 CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 22526 655 00- 1 0 3 
1 5 J 6  1 25 1 - 5 0 4 1  3 CON N-POST TYPE . 1 00-PIN-SPCG 5-CONT 22526 6 5 5 0 0- 1 05 

1 5 J7-J9 1 2 5 1 -4670 2 CONN-POST TYPE . 1 00-PI N-SPCG 3-CONT 22526 655 00- 1 0 3  
1 5 J l 0  1 2 5 1 - 3782 5 1 CONN-POST TYPE . 1 00- P I N-SPCG 40-CONT 7638 1 3 4 32 - 1 002 
1 5Ql 1 8 53-0036 2 1 TRANSISTOR PNP SI PD = 3 1 0MW FT=250MHZ 047 1 3  SPS- 3 6 1 2  
1 5 R l  068 3-22 1 5  1 1 RESISTOR 2 20 5% . 25W CF TC=0-400 77902 R-25J 
1 5 R2 0757-0280 3 1 RESISTOR lK 1% . 1 25W F TC=0+ - 1 00 1 9 70 1 5 0 3 3 R  

1 5 R3 0757-0273 4 1 RESISTOR 3 . 0 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 5 R8 0757-0482 7 1 RESISTOR 5 1 1 K 1 %  . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
1 5 R P l  1 8 1 0-0280 8 3 NETWORK-RES 1 0-SIP 1 0 . 0K OHM X 9 9 1 6 37 CSC 1 0A0 1 - l 03G/MS P 1 0A0 1 - l 03G 
1 5 RP2 1 8 1 0-0277 3 5 NETWORK-RES 1 0 -SIP 2 . 2K OHM X 9 9 1 6 37 CSC 1 0AO l -222G/MS P 1 0 A O l -222G 
1 5 RP3 1 8 1 0-0280 8 NETWORK-RES 1 0-SIP 1 0 . 0K OHM X 9 9 1 6 37 CSC 1 0A0 1 - l 03G/MS P 1 0 A0 1 - l 03G 

1 5 RP4-RP7 1 8 1 0-0277 3 NETWORK-RES 1 0-SIP 2 . 2K OHM X 9 9 1 6 3 7  CSC1 0AO l -222G/MS P 1 0 A O l -222G 
1 5 RP8-RP9 1 8 1 0-0372 9 2 NETWORK-RES 1 0-SIP 220 . 0  OHM X 9 1 1 236 750- 1 0 1 -R220 
1 5 R P 1 0 1 8 1 0-0280 8 NETWORK-RES 1 0 -SIP 1 0 . 0K OHM X 9 9 1 6 37 CSC 1 0A0 1 - l 03G/MS P 1 0 A0 1 - l 0 3G 
1 5 SPK l 0960-0483 9 1 ALARM-AUDIBLE PO l 1 52 0960-0483 
1 5 SW1 -SW7 0 5060-9436 7 7 0  PB-SWITCH 28480 5060-9436 

See introduction to this section for ordering information 
* I ndicates factory selected value 4-21 
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RE PLAC EABLE PARTS MODEL  3562V\ 

Reference 
Designation 

A 1 5TP1 -TP6 
A 1 5 U l 0 5 
A 1 5 U l 0 6 
A 1 5 U l 08 
A 1 5 U205 

A1 5U206 
A1 5U208 
A 1 5 U 2 1 0  
A 1 5U300 
A 1 5 U 3 0 1  

A 1 5 U302 
A 1 5 U 3 0 3  
A1 5 U 3 0 4-U305 
A 1 5 U306 
A1 5U307 

A 1 5 U 308 
A1 5 U 4 0 2  
A1 5 U 4 0 4  
A1 5 U 4 0 6  
A 1 5W 1 7  

A 1 5 Y l  

A 1 7  

A 1 7 C l -C3 
A 1 7C4 
A 1 7 C l 0- C 1 2  
A 1 7 CR 1 -CR6 
A 1 7 CR7 

A 1 7 J l 0- J 1 2  
A 1 7 P 1 7  
A 1 7 R l -R3 
A 1 7 R4 
A 1 7 R5 

A1 7R7 
A 1 7 R9 
A 1 7 R l 0  
A l 7 T p l -TP2 
A 1 7 U l - U2 

A 1 7 U 3 
A 1 7W l  
A 1 7 W 1 4  
A 1 7W 1 9 0-W 1 9 2  

A 1 8  

A 1 8 C2 
A 1 8 C 4 - C 1 7  
A 1 8 C 1 8 -C 1 9  
A 1 8C20 
A 1 8 C l 00 

A 1 8 C l 0 1 - C l 0 2  
A 1 8 C l 0 3 
A 1 8 C l 0 4 
A 1 8 C l 05 
A 1 8 C l 06 

A 1 8 C l 07 
A 1 8 C l 08 
A 1 8 C l 09- C l 1 0  
A 1 8 C200 
A 1 8 C20 1- C202 
A 1 8 C300 

.::l See backdating. 

4-22 

HP Part 
Number 

1 2 5 1 -0600 
1 8 20-2488 
1 8 20-3665 
1 820-2724 
1 8 20-2488 

1 8 20-2762 
03562-60386 
1 8 20- 1 4 1 6  
1 8 20-29 5 1  
1 8 20-3668 

1 8 20-2882 
1 8 20-29 5 1  
1 8 20-2757 
1 8 20- 3 1 7 6  
1 8 20-3650 

1 8 2 0 - 3 1 0 0  
1 8 20-2656 
1 8 20-3270 
1 8 20-2488 
03562- 6 1 6 1 7  

0 4 1 0- 1 3 8 8  
05328-40003 
1 2 58- 0 1 4 1  
1 2 58-02 1 8  

03562- 6 6 5 1 7  

0 1 6 0-457 1 
0 1 8 0 - 1 7 9 4  
0 1 6 0- 4 5 7 1  
1 9 0 1 - 0704 
1 9 02-0940 

1 2 5 1 - 4 8 3 6  
1 2 5 1 -7629 
0837-0298 
0757-0280 
0757 - 0 4 0 1  

0757 - 0 4 0 1  
0757-0280 
0757-04 0 1  
1 2 5 1 -0600 
1 8 20-2882 

1 8 20- 3 1 4 5 
1 2 5 1 -4670 
03562- 6 1 6 1 4  
03562- 6 1 6 1 9  
1 258-0 1 4 1  

03562- 6 6 5 1 8  

0 1 80-029 1 
0 1 6 0- 38 4 7  
01 60-457 1 
0 1 80- 0 1 9 7 
0 1 80-31 1 5  

0 1 6 0- 457 1 
0 1 80-2825 
0 1 6 0- 4 822 
0 1 6 0- 4 5 7 1  
0 1 80-2825 

0 1 8 0-235 1 
0 1 80-0374 
0 1 6 0- 4 5 7 1  
0 1 6 0- 45 7 1  
0 1 6 0-0302 
0 1 6 0- 4 5 7 1  

C 
D 

0 
3 
0 
0 
3 

6 
2 
5 
5 
3 

1 
5 
9 
8 
3 

8 
7 
3 
3 
4 

0 
8 
8 
0 

3 

8 
3 
8 
4 
2 

2 
7 
3 
3 
0 

0 
3 
0 
0 
1 

1 
2 
1 
6 
8 

4 

3 
9 
8 
8 
6 

8 
3 
2 
8 
3 

0 
3 
8 
8 
5 
8 

Qty 

6 
3 
1 
1 

1 
1 
1 
2 
1 

1 

2 
1 
1 

1 
1 
1 

1 

1 
1 9  

5 
1 

1 

6 
1 

6 
1 

1 
1 
2 
3 

2 

1 
1 
1 

1 

1 

1 

26 
1 
1 

1 4  
1 

1 
1 

1 

Table 4-3 Replaceable Parts cont. 

Description 

CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC-D 7 4 HCT245 CMOS TRNCVR P20 
IC LCH TTL ALS D-TYPE OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC-8-BIT MICROPROCESSOR 
PROGRAMMED PROM 
I C  SCHMITT-TRIG TTL LS INV HEX 1 - INP 
IC DRVR TTL ALS BUS OCTL 
IC-D 7 4 ALS642 TRNCVR P20 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
I C  DRVR TTL ALS BUS OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC MUXR/DATA-SEL CMOS/74HC 8-TO - l -LINE 
IC-D 74LS445 TTL LS DECDRV P 1 6  

IC DCDR TTL ALS BIN 3-TO-8-LINE 3-INP 
IC GATE TTL ALS NAND QUAD 2-INP 
IC GATE TTL ALS NAND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
CABLE ASSY DISP . ADJ • 

CRYSTAL-QUARTZ 4 . 0000 MHZ H C- 1 8 / U-HLDR 
STAND-L . E . D  
JMPR-REM . 0 25P 
JUMPER , 1 6 CKT , CONN 

DI SPLAY ASSY 

CAPACITOR-FXD .1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+ - l 0 % 35VDC TA 
CAPACITOR-FXD .1 UF +80-20% 50VDC CER 
DIODE-GEN PRP 1 N4002 1 00V l A  DO- 4 1  
DIODE-ZNR l N5 3 39B 5 . 6V 5% PD=5W IR= l UA 

CONN-POST TYPE 2 . 5 - P I N-SPCG 2-CONT 
CONN-POST TYPE . 1 00-PIN-SPCG 40-CONT 
PTC THERMISTER 
RESISTOR lK 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 00 a . 1 25W F TC=0+- 1 0 0  

RESISTOR 1 00 a . 1 25W F TC=0+ - 1 00 
RESISTOR lK a . 1 25W F TC= 0+-100 
RESISTOR 1 00 1%  . 1 25W F TC= 0+- 1 0 0 
CONNECTOR-SGL CONT PIN 1 .  1 4-MM-BSC-SZ SQ 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

IC DRVR TTL ALS BUS OCTL 
CONN-POST TYPE . 1 00-PIN -SPCG 3-CONT 
CBLE ASSY DISP I/O 
CABLE-DISPLAY XYZ 
JMPR-REM . 025P 

PC BD-PWR SPLY 

CAPACITOR-FXD l UF+- l 0% 35VDC TA 
CAPACITOR-FXD . 0 1  UF + 1 00-0% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 2 . 2UF+- l 0 % 20VDC TA 
CAPACITOR-FXD 330UF +50- 1 0 % 63VDC AL 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+50- 1 0% 50VDC AL 
CAPACITOR-FXD 1 0 00PF +-5% 1 00VDC CER 
CAPACITOR-FXD .1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+5 0- 1 0 % 50VDC AL 

CAPACITOR-FXD 2000UF+75- 1 0% 50VDC AL 
CAPACITOR-FXD 1 0 UF+ - l 0 % 20VDC TA 
CAPACITOR-FXD .1 UF +80-20% 50VDC CER 
CAPACITOR-FXD .1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 0 1 8 UF + - 1 0% 200VDC POLYE 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

See introduction to this section for ordering information 
* I ndicates factory selected value 

Mfr 
Code 

27264 
0 1 29 5  
27 0 1 4  
0 1 295 
0 1 295 

047 1 3  
28480 
0 1 295 
0 1 295 
0 1 295 

0 1 2 9 5  
0 1 295 
0 1 295 
27 0 1 4  
0 1 295 

0 1 2 9 5  
0 1 295 
0 1 295 
0 1 295 
28480 

N 0 1 09 0  
28480 
22526 
22526 

28480 

04222 
1 3606 
04222 
03580 
047 1 3  

27264 
00779 
28480 
1 9 7 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
27 264 
0 1 29 5  

0 1 295 
22526 
28480 
28480 
22526 

28480 

1 3 606 
04222 
04222 
1 3606 
U 0 1 0 27 

04222 
1 3606 
27 1 6 7 
04222 
1 3606 

1 3 606 
1 3606 
04222 
04222 
1 3 606 
04222 

Mfr Part Number 

1 6 -06-0034 
SN7 1 1 7 1 N  
MM7 4HCT245N 
SN7 1 34 0 N  
SN 7 1 1 7 1 N  

MC 1 4 6 805E2P 
03562-60386 
SN57 177 
SN7 1 3 4 1 N  
SN74ALS642AN 

SN7 1 333N 
SN7 1 3 4 1 N  
SN7 1 34 2 N  
MM7 4 HC 1 5 1 N  
SN74LS4 4 5 N  

SN7 1 4 1 8 N  
SN7 1 3 38N 
SN7 1 5 3 4 N  
SN 7 1 1 7 1 N  
03562-6 1 6 1 7 

NDK-040 
05 328-40003 
65474-004 
7626 6 - 1 0 8 

03562- 6 6 5 1 7  

SA205E l 0 4ZAA 
1 5 0D226X9035 R2-DYS 
SA205 E 1 0 4ZAA 
l N 4002 
SZP 4 0 1 49 

22- 1 2- 1 022 
5 3 2955-7 
08 37-029 8 
5033R 
5033R 

5033R 
5033R 
5033R 
1 6 -06-0034 
SN7 1 3 3 3 N  

SN7 1 6 4 9 N  
655 00- 1 0 3 
03562-6 1 6 1 4  
03562-6 1 6 1 9  
6 5 4 74-004 

03562-6 65 1 8  

1 5 0 D l 05X9035A2-DYS 
SA 1 05 C l 03KAA 
SA20 5 E l 04ZAA 
1 5 0D225X9020A2-DYS 
SM63T330 

SA205 E l 0 4ZAA 
5 1 0D057 
CAC03COG 1 02J l 00A 
SA205El 04ZAA 
51 0D057 

39D243-DSB 
1 5 0 D l 06X9020B2-DYS 
SA205 E l 0 4 ZAA 
SA205 E l 04 ZAA 
1 9 2 P 1 8 39 2  
SA205 E l 0 4ZAA 
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I �ODE L  3562A R E PLAC EABLE PARTS 

I Reference 
Designation 

1 8 C30 1 
1 8 C302 
1 8 C303 
1 8 C304 
1 8 C305-C306 

1 8 C307 
1 8 C308 
1 8 C3 1 0  
1 8 C400 
1 8C 4 0 1  

1 8 C402 
1 8C403-C404 
1 8C405 
1 8C406 
1 8C407 

1 8C408 
1 8C500-C502 
1 8 C503 
1 8 C504-C505 
1 8 C506 -C508 

1 8 C509 
1 8 C 5 1 0-C5 1 1 
1 8 C 5 1 2-C5 1 6  
1 8 C5 1 7-C5 1 8  
1 8 C 5 1 9 -C523 

1 8 C524-C525 
1 8 C526 
1 8 C527-C530 
1 8 C600 
1 8 C700-C7 0 1  

1 8 C800 - C 8 0 1  
1 8C802-C803 
1 8 C R 1 -CR3 
18CR4-CR6 
1 8 CR7 

1 8 CR 1 0 0-CR 1 0 3  
1 8 CR200 
18CR20 1 
1 8 CR30 0-CR302 
1 8 CR400 

1 8 CR40 1 - CR402 
1 8 C R 4 0 3  
1 8 CR500 
1 8 CR50 1 -CR502 
1 8 CR503 

1 8 CR40 1 -CR402 
1 8CR40 3 
1 8 CR500 
1 8 CR 5 0 1 -CR502 
1 8 CR503 

1 8 CR504-CR507 
1 8 CR508 
1 8 CR5 09-CR5 1 0  
1 8 CR5 1 1 
1 8 CR5 1 2-CR5 1 3  

1 8 CR5 1 4  
1 8 CR5 1 5-CR5 1 6  
1 8 CR5 1 7  
1 8 CR5 1 8 -CR5 1 9  
1 8 CR520 

1 8 CR5 2 1 -CR522 
1 8 CR523 
1 8 CR524-CR525 
1 8 CR526 
1 8 CR527 

1 8 CR528 
1 8 CR529-CR533 
1 8 CR6 00-CR603 

See backdating. 

HP Part 
Number 

0 1 6 0- 4809 
0 1 6 0 - 0 1 5 9  
0 1 60-4835 
0 1 6 0 - 0 1 2 8  
0 1 6 0-457 1 

0 1 80- 3525 
0 1 8 0-0374 
0 1 6 0-2055 
0 1 4 0-0200 
0 1 8 0-2825 

0 1 60-6087 
0 1 80-3500 
0 1 6 0- 428 1 
0 1 60-6087 
0 1 40-0200 

0 1 5 0-00 1 2  
0 1 8 0-2825 
0 1 80-0550 
0 1 8 0- 3524 
0 1 8 0- 34 9 9  

0 1 80-0550 
0 1 8 0-2825 
0 1 6 0- 4 5 7 1  
0 1 80-0550 
0 1 6 0- 4 5 7 1  

0 1 80-2825 
0 1 60-457 1 
0 1 80-2825 
0 1 60-3455 
0 1 60- 457 1 

0 1 6 0- 3847 
0 1 6 0- 4 5 7 1  
1 9 0 1 - 0050 
1 990-0652 
1 8 26- 1 1 38 

1 9 0 1 -0050 
0837-0299 
1 9 0 1 -0050 
1 9 0 1 -0960 
1 9 0 1 - 0050 

1 9 0 1 -0704 
1 9 0 1 -0050 
0837-0303 
1 9 0 1 -0704 
0837-0303 

1 9 0 1 -0704 
1 9 0 1 -0050 
0837-0303 
1 9 0 1 -0704 
0837-0303 

1 9 0 1 -0704 
0837 -0300 
1 9 0 1 -0704 
0837-0300 
1 9 0 1 -0704 

0837-0302 
1 9 0 1 -0704 
0837 -0302 
1 9 0 1 -0704 
0837-0302 

1 9 0 1 - 0704 
0837-0302 
1 9 0 1 - 0704 
0837-0301 
1 9 0 1 - 0704 

0837-0 3 0 1  
1 9 0 1 -0704 
1 9 0 1 - 1 1 0 6  

C 
D 

5 
0 
7 
3 
8 

2 
3 
9 
0 
3 

5 
3 
7 
5 
0 

3 
3 
7 
1 
9 

7 
3 
8 
7 
8 

3 
8 
3 
5 
8 

9 
8 
3 
8 
0 

3 
4 
3 
4 
3 

4 
3 
1 
4 
1 

4 
3 
1 
4 
1 

4 
8 
4 
8 
4 

0 
4 
0 
4 
0 

4 
0 
4 
9 
4 

9 
4 
2 

Qty 

1 
1 
1 
1 

1 

1 
2 

1 
2 
1 

1 

4 
2 

1 

1 8  
3 
1 

1 

2 

1 

1 
24 

1 

1 
20 

1 

1 

1 

1 

Table 4-3 Replaceable Parts cont. 

Description 

CAPACITOR-FXD 390PF +-5% 1 00VDC CER 
CAPACITOR-FXD 6800PF + - 1 0% 200VDC POLYE 
CAPACITOR-FXD . 1 UF + - 1 0% 50VDC CER 
CAPACITOR-FXD 2 . 2UF +-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 

C-F 3300UF --% 1 2V ALUMEr 
CAPACITOR-FXD 1 0UF+- l 0% 20VDC TA 
CAPACITOR-FXD . 0 1 UF +80-20% 1 00VDC CER 
CAPACITOR-FXD 390PF +-5% 300VDC MICA 
CAPACITOR-FXD 22UF+50- 1 0% 50VDC AL 

C-F 2UF 1 0% 400V POLYPa 
C-F 1 4 00UF --% 250V ALSTMr 
CAPACITOR-FXD 2200PF +-20% 250VAC ( RMS) 
C-F 2UF 1 0% 400V POLYPa 
CAPACITOR-FXD 390PF +-5% 300VDC MICA 

CAPACITOR-FXD . 0 1 UF +-20% l KVDC CER 
CAPACITOR-FXD 22UF+50- 1 0% 50VDC AL 
CAPACITOR-FXD 330UF+ l 00- l 0% 25VDC AL 
C-F 227UF --% 1 00V ALUMEr 
C-F 470UF --% 50V ALUMEr 

CAPACITOR-FXD 330UF+ l 00 - l 0% 25VDC AL 
CAPACITOR-FXD 22UF+50- 1 0% 50VDC AL 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD 330UF+ l 00- l 0% 25VDC AL 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD 22UF+50- 1 0 %  50VDC AL 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+50- 1 0% 50VDC AL 
CAPACITOR-FXD 470PF + - 1 0% l KVDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD . 0 1  UF + 1 00-0% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 
I C  MISC 3-TO-46 PKG 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
VOLTAGE SUPPRESSOR VR= 5 . 0V ,  BV= 5 . 3V 
DIODE-SWITCHING 80V 200MA 2NS 00-35 
DIODE-PWR RECT 50V 75A 00-5 
DIODE-SWITCHING 80V 200MA 2NS DO-35 

DIODE-GEN PRP l N 4002 1 00V lA DO- 4 1  
DIODE-SWITCHING 80V 200MA 2 N S  00-35 
VOLTAGE SUPPR ESSOR VR= 3 3 . 3 V ,  BV=37 . 1  TO 
DIODE-GEN PRP l N4002 1 00V lA DO- 4 1  
VOLTAGE SUPPR ESSOR VR= 3 3 . 3V ,  BV=37 . 1  TO 

DIODE-GEN PRP l N 4002 1 00V lA DO- 4 1  
DIODE-SWITCHING 80V 200MA 2 N S  00-35 
VOLTAGE S U P P RESSOR VR= 3 3 . 3V ,  BV =37 . 1  TO 
DIODE-GEN P R P  1 N4002 1 00V lA DO- 4 1  
VOLTAGE SUP PRESSOR VR= 3 3 . 3 V ,  BV =37 . 1  TO 

DIODE-GEN P R P  l N 4002 1 00V l A  00-41 
VOLTAGE S U P P RESSOR VR= 8 . 5 5 V ,  B V =  9 . 5  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  00- 4 1  
VOLTAGE S U P PRESSOR VR= 8 . 5 5 V ,  B V =  9 . 5  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  DO-41 

VOLTAGE SUPPRESSOR VR= 1 6 . 2V ,  BV= 1 8 . 0  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  DO- 4 1  
VOLTAGE SUP PRESSOR VR= 1 6 . 2V ,  BV= 1 8 . 0  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  DO-41 
VOLTAGE SUPPR ESSOR VR= 1 6 . 2V ,  BV= 1 8 . 0  TO 

DIODE-GEN P R P  l N 4002 1 00V l A  00-4 1 
VOLTAGE SUPP RESSOR VR= 1 6 . 2V ,  BV= 1 8 . 0  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  DO- 4 1  
VOLTAGE SUPPR ESSOR VR= 1 2 . 8 V ,  BV= 1 4 . 3  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  DO-4 1  

VOLTAGE SUP PRESSOR VR= 1 2 . 8 V ,  BV= 1 4 . 3  TO 
DIODE-GEN P R P  l N 4002 1 00V l A  00-41 
DIODE-PWR RECT 400V l A  50NS 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

27 1 67 
1 36 0 6  
27 1 67 
1 3 606 
04222 

1 3606 
1 3606 
T01 067 
09023 
1 3606 

844 1 1  
1 3 606 
WO l l l 0  
84 4 1 1  
09023 

TO 1 067 
1 3 606 
55680 
1 3 606 
1 3606 

55680 
1 3 606 
04222 
55680 
04222 

1 36 0 6  
04222 
1 3 606 
TO 1 067 
04222 

04222 
04222 
07263 
28480 
27 0 1 4  

07263 
2 4 4 4 4  
07263 
1 8 5 4 6  
07263 

03580 
07263 
2 4 4 4 4  
0 3 5 8 0  
24444 

03580 
07263 
2 4 4 4 4  
03580 
2 4 4 4 4  

03580 
2 4 4 4 4  
03580 
2 4 4 4 4  
03580 

2 4 4 4 4  
03580 
2 4 4 4 4  
03580 
24444 

03580 
24444 
03580 
24444 
03580 

2 4 4 4 4  
03580 
9N1 7 1  

Mfr Part Number 

CAC02COG39 1 J l 00A 
1 9 2P68292 
CAC04X7 R 1 04K050A 
3C37Z5 U225M050A 
SA2 05 E l 0 4ZAA 

674D338 H0 1 2HJ5A 
1 50 D l 06X9020B2-DYS 
805-504 Y5V 1 0 3Z 
0 1 4 0-0200 
5 1 0D057 

TRW-35 2UF 400V 
623D2 1 4  
PME27 1 Y422 
TRW-35 2UF 400V 
0 1 4 0-0200 

8 1 8-584 Z 5 U  1 0 3M 
5 1 0D057 
R l -A25U-330 
674D227 H l 00HJ5A 
6 7 4 D477H050JE5A 

R l -A25U-330 
5 1 0 D057 
SA2 0 5 E l 04ZAA 
R l -A25U-330 
SA20 5 E l 04ZAA 

5 1 0D057 
SA20 5 E l 04ZAA 
5 1 0D057 
838-546 X5 E 4 7 1 K  
SA205 E 1 04ZAA 

SA 1 05 C l 03KAA 
SA2 05 E l 04ZAA 
FDH 6308 
1 9 90-0652 
LM1 35AH 

FDH 6308 
GMP-5B 
FDH 6308 
VSK7 1 
FDH 6 308 

1 N4002 
FDH 6308 
P6KE39A 
l N 4002 
P6KE39A 

l N4002 
FDH 6308 
P6KE39A 
l N4 002 
p6KE39A 

l N 4002 
P6KE 1 0A 
l N4 002 
P6KE 1 0A 
l N 4002 

P6KE20 
1 N4002 
P6KE20 
1 N4002 
P6KE20 

l N 4002 
P6KE20 
l N 4002 
P6KE 1 5A 
l N 4002 

P6KE 1 5 A  
l N4002 
UES- l l 06 

4-23 
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RE P LACEABLE PARTS MODEL  3562 f\ 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number I Designation Number D Code 

A 1 8 CR100-CR101 1 9 0 1 - 0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 01263 FDH 6308 
A1 8J3 1 25 1 - 6 3 1 0  1 1 CON N-UTIL MET MAT 6-CKT 6-CONT 00119 201583-5 

A 1 8 CR528 0831-030 1 9 VOLTAGE SUPPRESSOR VR= 1 2 . 8 V ,  BV= 1 4 . 3  TO 2 4 4 4 4  p 6 KE 1 5 A 
A 1 8CR 529-CR533 1 9 0 1 -0104 4 DIODE-GEN PRP 1 N4002 1 00V 1 A  DO- 4 1  03580 1 N4002 
A 1 8 CR 6 00-CR603 1 9 0 1 - 1 1 06 2 1 DIODE-PWR RECT 400V 1A 50NS 9 N 1 1 1  UES- 1 1 0 6 
A 1 8 CR100 1 9 0 1 - 0050 3 DIODE-SWITCHI NG 80V 200MA 2NS DO-35 07263 FDH 6308 

A 1 8 J l 0 - J 1 8  1 25 1 -4822 6 CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 27264 22-03-20 3 1  
A 1 8 J 1 0 0 1 25 1 -4822 6 CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 27 264 22-03-20 3 1  
A 1 8 J l 0 3 03562 - 6 1 6 1 1  8 1 CBL ASSY PWR/DISP 28480 03562-6 1 6 1 1  
A 1 8 J 2 0 1  03562 - 6 1 6 2 2  1 1 CABLE ASSY +5V 28480 03562-6 1 6 1 2  
A 1 8J202 03562- 6 1 6 2 3  2 1 CABLE-GROUND 28480 0 3 5 6 2- 6 1 6 23 

A 1 8 J 4 0 2-J401 1 25 1 - 1 6 36 4 CONNECTOR-SGL CONT SKT . 0 4 - I N-BSC-SZ RND 7 1 27 9  450-3388-01 -03-00 
A 1 8 L l 00- L 1 0 1  9 1 40-0748 0 1 INDUCTOR 250UH 25% . 2 5DX . 5LG Q=3 042 1 3  1 670- 1 
A 1 8 L300 9 1 40-0748 0 INDUCTOR 250UH 25% . 2 5DX. 5LG Q=3 042 1 3  1 67 0 - 1  
A 1 8L30 1 03562-60302 2 1 IND 4 4 U H  30A 28480 03562-60302 
A 1 8 L 4 0 0  9 1 40-0748 0 INDUCTOR 250UH 25% . 2 5DX . 5LG Q=3 042 1 3  1 6 70- 1 

A 1 8L500 9 1 40-0893 6 2 INDUCTOR 2MH 09 1 6 1  P E  50502 
A 1 8L503 9 1 40-0893 6 INDUCTOR 2MH 09 1 6 1  PE 50502 
A 1 8MP4 1 205-0 5 8 6  4 1 HEATSI NK TO 220 98978 7-370-BA 
A1 8MP5 1 205-0587 5 1 HEATSINK TWI N  D05 1 3 1 03 1 6 7 6B- 2XDO-5 
A 1 8 M P 6 -MP7 1 205-0495 4 2 HEAT S I NK SGL TO-3-CS 1 3 1 0 3  1 6 3 0 1  B-4-SM4 

A 1 8MP665 03562- 0 1 1 0 1  5 1 HEATSINK POWER SUPPLY 28480 03562- 0 1 1 0 1  
A 1 8 M P 6 6 6  03562- 0 1 2 05 0 1 BRKT-PWR SUPPLY 28480 0 3 5 6 2- 0 1 205 
A 1 8 Q2 - Q4 1 8 54-02 1 5  1 6 TRANSISTOR NPN SI PD=3 50MW FT=300MHZ 047 1 3  SPS 36 1 1  
A 1 8Q1 00- Q 1 0 1  1 8 54-02 15 1 TRANSISTOR NPN SI PD=3 50MW FT=300MHZ 047 1 3  SPS 36 1 1  
A 1 8Q1 02 1 8 53-0036 2 7 TRANSISTOR PNP SI PD= 3 1 0MW FT=25 0MHZ 047 1 3  SPS-36 1 2  

A 1 8Q200-Q202 1 8 5 3-0036 2 TRANSISTOR PNP SI P D = 3 1 0MW FT=250MHZ 047 1 3  SPS-36 1 2  
A 1 8Q2 0 3  1 8 54-02 1 5  1 TRANSISTOR NPN SI PD=3 50MW FT=300MHZ 047 1 3  SPS 36 1 1  
A 1 8 Q204 1 8 53-0036 2 TRANSISTOR PNP SI PD=3 1 0MW FT=25 0MHZ 047 1 3  SPS-36 1 2  
A 1 8 Q30 0-Q3 0 1  1 8 5 3-0036 2 TRANSISTOR PNP SI PD=3 1 0MW FT=250MHZ 047 1 3  SPS-36 1 2  
A 1 8Q4 00-Q4 0 1  1 8 55-0473 5 2 TRANSISTOR MOSFET N-CHAN TO-3 10 1 06 0  I H  94- 0 1 1 6  

A 1 8 R l  2 1 00- 32 1 1  7 1 RESISTOR-TRMR 1 K  1 0% C TOP-ADJ 1 -TRN 73 1 38 72PR 1 K- 1 05 B  
A 1 8R2-R3 0757-0280 3 1 4  RESISTOR l K  1%  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R4 0757-0413 6 1 RESISTOR 2 2 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R5 0757-0428 1 1 RESISTOR 1 . 6 2K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 6  0151-0443 0 1 RESISTOR 1 1 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

A 1 8 R 7  0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 8  0757-0420 3 2 RESISTOR 750 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 1 8 R9 0757-0465 6 7 RESISTOR 1 00K 1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 033H 
A 1 8 R l 0  0757-0442 9 23 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R l 1 0757-0449 6 3 RESISTO R 20K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

A 1 8 R 1 2  0698-35 5 8  8 1 RESISTO R 4 . 0 2K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 1 3  0757-0465 6 RESI STO R l OOK 1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 1 4 0698-3484 9 1 RESISTOR 6 . 6 5 K  1% . 1 25W F TC=0+- 1 0 0 1 9 7 0 1  5 03 3 R  
A 1 8 R 1 5  0698-3279 0 5 RESISTO R 4 . 99K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 03 3 R  
A 1 8 R 1 6  0757-0472 5 1 RESISTO R 200K 1 %  . 1 25W F TC=0+ - 1 00 1 9 1 0 1  5 0 3 3 R  

A 1 8 R 1 7  0757-0280 3 RESISTO R lK 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 1 8  0757 -0442 9 RESISTO R 1 0K 1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 03 3 R  
A 1 8 R 1 9  0698-3499 6 1 RESISTOR 40 . 2K 1% . 1 25W F TC=0+ - 1 0 0 1 97 0 1  5 03 3 R  
A 1 8R20-R2 1 0757 -0442 9 RESISTO R 1 0K 1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
A 1 8 R22-R25 0751-0280 3 RESI STO R l K  1% . 1 25W F TC=0+ - 1 00 1 91 0 1  5 03 3 R  

A 1 8 R 2 6  0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R27 0151-0349 5 2 RESISTOR 2 2 . 6 K  1% . 1 25W F TC=0+ - 1 0 0 1 9 701  5033R 
A 1 8 R28 0157-0446 3 4 RESISTOR 1 5 K 1 %  . 1 25W F TC= 0 + - 1 0 0  1 9 701  5 03 3 R  
A 1 8 R29 0698- 3 1 5 4  0 2 RESISTO R 4 . 22K 1 %  . 1 25W F TC=0+- 1 0 0 1 97 0 1  5 0 3 3 R  
A 1 8 R3 0  0757 - 0 4 4 2  9 RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5033R 

A 1 8 R 3 1 0 6 9 8- 3 1 5 4  0 RESISTOR 4 . 22K 1% . 1 25W F TC=0+ - 1 0 0 1 9 1 0 1  5 0 3 3 R  
A1 8 R 3 2  0157 -0442 9 RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 00 1 9 701  5 033R 
A 1 8 R 3 3  0157 -0349 5 RESISTOR 2 2 . 6K 1 %  . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5033R 
A 1 8 R34 0757-0446 3 RESISTOR 1 5 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8R35 0757 -0465 6 RESISTOR 1 00K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 03 3 R  

A 1 8 R 3 6  0757 -0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 03 3 R  
A1 8 R 3 7  0757 -0465 6 RESISTOR 1 00K 1% . 1 2 5W F TC=0+ - 1 00 1 9 7 0 1  5 03 3 R  
A1 8 R 3 8  0757 - 0 4 4 2  9 RESI STO R 1 0K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 1 8 R 3 9 - R 4 2  0751-0280 3 RESI STO R 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 701  5033R 
A 1 8 R4 3-R44 0757-0442 9 RESI STO R 1 0K 1 %  . 1 2 5W F TC= 0+ - 1 00 1 9 7 0 1  5 03 3 R  

A 1 8 R45 0698-35 1 9  1 2 RESISTOR 1 2 . 4 K 1 %  . 1 25W F TC= 0+- 1 0 0 1 97 0 1  5 0 3 3 R  
A1 8 R 4 6-R47 0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 1 9 701  5033R 

Ll See backdating. 

See i ntroduction to this section for ordering information 

4-24 ' I ndicates factory selected value 
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I\ IODE L  3562A R EP LACEABLE  PARTS 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 

1 8R 4 8  0698-3202 9 1 RESISTOR 1 .  74K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8R 4 9  0757-0465 6 RESI STOR 1 00K 1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
1 8 R 5 0  0757-0446 3 1 RESISTOR 1 5 K 1 %  . 1 25W F TC=0+ - 1 00 1 970'1 5033R 

1 8 R 5 1  0 6 9 8-3268 7 1 RESISTOR 1 1 . 5K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R52 0698-35 1 9  1 RESISTOR 1 2 . 4 K 1% . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
1 .8R53-R54 0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+- 1 00 1 9 701 5033R 
l8 R 6 0  0757-0442 9 RESI STOR 1 0K 1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R 6 1  0698-4486 3 1 RESISTOR 2 4 . 9 K 1% . 1 25W F TC=0+- 1 00 9 1 6 37 CMF-55- 1 ,  T - 1  

1 8 R62 0683-2055 7 1 RESISTOR 2M 5 %  . 25W CF TC=0-900 77902 R-25J 
1 .8 R 6 3  0757-043 5 0 1 RESISTOR 3 . 9 2K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1 8 R 6 4  0757-0427 0 1 RESISTOR 1 . 5K 1% . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
1 .8 R 6 5  0757-0283 6 1 RESISTOR 2 K  1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R66-R67 0 6 9 8- 3228 9 5 RESISTOR 4 9 . 9K 1 %  . 1 25W F TC= 0+- 100 1 9 7 0 1  5 0 3 3 R  

1 8 R 1 00 0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R 1 0 1  0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8R 1 02 0757-0442 9 RESI STOR 1 0K 1 %  . 1 2 5W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R 1 0 3  0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18 R 1 05 0 6 9 8 - 3279 0 RESISTOR 4 . 9 9 K  1 %  . 1 2 5W F TC= 0+-100 1 9 7 0 1  5033R 

1 .8 R 1 06 08 1 2-0047 8 1 RESISTOR 5 5 %  5W PW TC=0+-50 9 1 6 37 CW-5 
18 R 1 07 0757-0420 3 RESISTOR 750 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1 .8 R 1 08 - R 1 09 0757-0384 8 2 RESISTOR 20 1 %  . 1 25W F TC=0+ - 1 00 1 9 701  5033R 
1 .8 R 1 1 0  0 6 9 8 - 3225 6 1 RESISTOR 1 . 4 3K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1 8 R 1 1 1  0757-0283 6 3 RESISTOR 2 K  1% . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  

18 R 1 12 0757-0401 0 1 RESISTOR 1 00 1% . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
1 8 R 1 13 0 6 9 8 - 3279 0 RESISTOR 4 . 99K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1.8R 1 1 6 0698-8827 4 3 RESISTOR 1M 1% . 1 25W F TC=0+- 1 0 0 1 9 7 0 1  5 0 3 3 R  
18 R 1 1 7  0757-0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 1 9 701  5 0 3 3 R  
18 R 1 1 9 - R 1 20 0 6 9 8-3228 9 RESISTOR 4 9 . 9 K 1% . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  

1 8 R 1 2 1  0757- 0442 9 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
t8 R 1 26 0 6 9 8-8827 4 RESISTOR 1M 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R 1 27 0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 '8 R200 0698- 3228 9 RESISTOR 4 9 . 9K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 :8R201 0757 -0449 6 RESISTOR 20K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

1.8R202 0757-0442 9 RESISTOR 1 0K 1 %  . 1 25W F TC= 0+-100 1 9 7 0 1  5033R 
18R203 0698-3279 0 RESISTOR 4 . 9 9 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18R204 0698- 3 1 6 2  0 2 RESISTOR 4 6 . 4 K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1 8 R205 -R206 0698-00 8 2  7 2 RESISTOR 4 6 4  1 % . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R207 0698- 3 1 6 2  0 RESISTOR 4 6 . 4 K 1% . 1 25W F TC=0+- 1 00 1 97 0 1  5 0 3 3 R  

18 R209 0698-8827 4 1 RESISTOR 1M 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18 R2 1 0  0757-0458 7 1 RESISTOR 5 1 . 1 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18 R 2 1 2  0757-0280 3 RESI STOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1:8 R300-R30 1 0 6 9 8- 3 1 3 6  8 2 RESISTOR 17 . 8 K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18R302 0698-3279 0 RESISTOR 4 . 9 9 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

18 R303 0757-0283 6 RESISTOR 2 K  1 %  . 1 25W F TC= 0+ - 1 00 1 97 0 1  5033R 
18R304 0757-0465 6 RESISTOR 1 00K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R305 0757-0283 6 RESISTOR 2 K  1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
18R306 0 6 9 8- 35 8 1  7 1 RESISTOR 1 3 . 7K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1.8R307 0698-4445 4 1 RESISTOR 5 . 7 6K 1% . 1 2 5W F TC= 0+-100 9 1 637 CMF -55 - 1 , T - 1  

18 R308 0757-0446 3 RESISTOR 1 5K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
1 8 R309 0 6 9 8- 4 4 6 1  4 1 RESISTOR 6 9 8  1 %  . 1 25W F TC=0+ - 1 00 9 1 6 37 CMF-55- 1 ,  T - 1  
1:8 R3 1 0  6 3 3 1 2-88002 1 1 RES-SEN 1 OHM 28480 6 3 3 1 2-88002 
18R3 1 1 - R 3 1 2  0 6 9 8-3607 8 1 RESISTOR 1 8  5% 2W MO TC=0+-200 1 1 502 GS-3 
18 R400 0698-3609 0 1 RESISTOR 22 5% 2W MO TC=0+-200 1 1 502 GS-3 

18 R 4 0 1  0686-4725 8 2 RESISTOR 4 . 7K 5% . 5W CC TC=0+647 0 1 1 2 1  EB4725 
1 8 R402 0764-0007 7 1 RESISTOR 27K 5% 2W MO TC=0+-200 1 1 502 GS-3 
1 8 R403 0 6 9 9 - 1 1 6 7  3 1 RESISTOR-FUSE 18 OHM + - 1 % ;  . 5W AT 70 DEG 9 1 6 37 CMF60-64 
1 8 R 4 0 4  0 6 9 9 - 1 1 6 8  4 1 RESISTOR-FUSE 3 . 9 K  OHM +-2% ; T . C .  0+ - 1 00 9 1 637 CMF60-64 
1 8 R405 0764- 0007 7 RESISTOR 27K 5% 2W MO TC=0+-200 1 1 502 GS-3 

1 8 R4 0 6  0757-0442 9 1 RESISTOR 1 0K 1 % . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R407 0686-4725 8 RESI STOR 4 .  7K 5% . 5W CC TC=0+647 0 1 1 2 1  EB4725 
1 8 R408 0698-3609 0 RESISTOR 22 5% 2W MO TC=0+-200 1 1 502 GS-3 
1 8 R409 0699- 1 1 6 7  3 RESISTOR-FUSE 18 OHM + - 1  % ;  . 5W AT 70 DEG 9 1 6 3 7  CMF60-64 
1 8 R4 1 0  0699- 1 1 6 8  4 RESISTOR-FUSE 3 . 9K OHM +-2% ; T . C .  0+- 1 00 9 1 6 3 7  CMF60-64 

1 8 R4 1 1  0837-0308 6 1 THERMISTER 8 ADC 1 5 4 5 4  SG- 1 7 0 
1 8 R4 1 2 - R 4 1 3  0698-3609 0 RESISTOR 22 5% 2W MO TC=0+-200 1 1 502 GS-3 
1 8 R500 0 6 9 8- 3 1 5 1  7 2 RESISTOR 2 . 8 7K 1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
1 8 R501  0698-4408 9 1 0  RESISTOR 1 24 1% . 1 25W F TC= 0+ - 1 00 9 1 6 37 CMF -55 - 1 , T-1 
1 8 R502 0698- 3 1 5 1  7 RESI STOR 2 . 8  7K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

t. See backdating. 

See introduction to this section for ordering information 
* Indicates factory selected value 4-25 
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.6. 

REPLACEABLE PARTS MODEL  35621'\ 

Reference 
Designation 

A 1 8R503 
A 1 8 R 5 04 
A 1 8 R 5 05 
A 1 8 R 5 06 
A 1 8 R5 07 

A 1 8 R 5 08 
A 1 8 R509 
A 1 8 R5 1 0  
A 1 8 R5 1 1  
A1 8 R 5 1 2  

A 1 8 R5 1 3  
A 1 8 R5 1 4  
A 1 8 R5 1 5  
A 1 8 R 5 1 6  
A 1 8 R 5 17 

A 1 8 R5 1 8  
A 1 8 R5 1 9  
A 1 8 R 5 20 
A 1 8 R 5 2 1  
A 1 8 R 6 00-R603 

A 1 8 R8 0 0  
A 1 8 R 8 0 1  
A 1 8 R 8 02 
A 1 8 R 8 0 3  
A 1 8 R 8 04 

A 1 8 R805 
A 1 8 SUP1 -SUP2 
A 1 8 T 1  
A 1 8 T2 
A 1 8T3 

A 1 8 T4 
A 1 8 TP 1 -TP 1 5  
A 1 8 U 1  
A 1 8 U 2  
A 1 8 U3-U6 

A 1 8 U7 -U8 
A 1 8 U 1 00 
A 1 8 U 1 0 1  
A 1 8 U 1 0 2  
A 1 8 U 1 0 3  

A 1 8 U 1 0 4 
A 1 8 U200 
A 1 8 U300-U30 1 
A 1 8 U 4 0 0  
A 1 8 U 4 0 1  

A 1 8 U5 0 0  
A1 8 U 5 0 1  
A 1 8 U5 02 - U506 
A 1 8 U5 07 - U 5 09 
A 1 8 U5 1 0  

A 1 8 u5 1 1 - U5 1 2  
A 1 8 U 5 1 3-U5 1 4  
A 1 8 U800 
A 1 8 W 1 - W 1 0  
A 1 8W400-W40 1 

.6. See backdating. 

4-26 

HP Part 
Number 

0698-4408 
0 6 9 8- 3 4 37 
0698-4408 
0757-04 1 9  
0698-4408 

0757 -04 1 9  
0698-4408 
0698-4423 
0698-4408 
0698-4423 

069 8-4408 
0698-4423 
0698-4408 
0698- 4423 
0698-4408 

0698- 4 1 9 6  
0698-440 8 
0 6 9 8- 4 1 9 6  
0698-4408 
0698-3634 

0698-4376 
0757 -0442 
0757-0446 
0 6 9 8- 4 1 2 3  
0757 -0449 

0757-0465 
1 9 7 0-0094 
9 1 00-4402 
9 1 00-4348 
9 1 00-4369 

9 1 40-0828 
1 25 1 -060 0 
1 820-3670 
1 826-0 1 38 
1 8 20-29 22 

1 8 26-0 1 38 
1 8 20-2922 
1 8 26 - 1 040 
1 8 20- 1 2 8 8  
1 8 20-2656 

1 8 2 6 - 0 1 3 8  
1 8 2 6 - 1 0 9 7  
1 8 26-0357 
1 9 06-0069 
1 9 06-0080 

1 8 26-0393 
1 8 26-0527 
1 8 26-0393 
1 8 26 -0527 
1 8 26-0393 

1 9 06- 030 1 
1 9 0 1 - 1 1 5 7 
1 8 2 6 - 0 1 7 5  
1 25 8- 0 1 4 1  
1 258-0224 

2 1 90-0004 
3050-0440 
2200- 0 1 39 
2260-0001 
0340-05 6 4  

0 5 1 5 - 02 1 2  
0535-0031 
0 5 1 5-04 1 3  
1 4 00-0249 
1 400-0507 

2 1 9 0-0027 
2 1 90-0060 
2950- 0 1 3 4  

C 
D 

9 
2 
9 
0 
9 

0 
9 
8 
9 
8 

9 
8 
9 
8 
9 

2 
9 
2 
9 
1 

0 
9 
3 
5 
6 

6 
0 
7 
0 
5 

7 
0 
7 
8 
0 

8 
0 
3 
9 
7 

8 
0 
3 
4 
9 

7 
9 
7 
9 
7 

7 
3 
3 
8 
8 

9 
2 
4 
5 
3 

9 
2 
2 
0 
3 

6 
7 
8 

Qty 

1 

2 

1 
4 

2 

1 

1 

1 

1 
1 
1 

1 

1 
4 
5 

1 
1 
1 

1 

1 
1 

7 
4 

2 
2 
1 

1 5  
1 5  
1 5  
1 5  
1 5  

4 
4 
3 
3 
3 

2 
2 
2 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 1 24 1% . 1 25W F TC=0+- 1 00 
RESISTOR 1 3 3 1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 1 2 4  1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 6 8 1  1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 1 2 4  1 %  . 1 25W F TC=0+- 1 00 

RESISTOR 68 1 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 124 1 %  . 1 25W F TC=0+ - 1 00 
RESISTO R 1 . 37K 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 24 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 . 37K 1% . 1 25W F TC=0+ - 1 00 

RESISTOR 124 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 . 37K 1% . 1 25W F TC= 0+- 1 00 
RESISTO R 1 2 4 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 . 37K 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 24 1 %  . 1 25W F TC=0+- 1 0 0  

RESISTOR 1 . 07K 1 %  . 1 2 5W F TC=0+ - 1 00 
RESISTOR 124 1% . 1 25W F TC=0+- 1 00 
RESISTOR 1 . 07K 1 %  . 1 25W F TC= 0+ - 1 00 
RESISTOR 1 2 4 1% . 1 25W F TC=0+- 1 00 
RESI STO R 470 5% 2W MO TC=0+-200 

RESI STO R 32 . 4  1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 5 K 1 %  . 1 25W F TC= 0+ - 1 00 
RESISTOR 499 1% . 1 25W F TC= 0+- 1 00 
RESISTOR 20K 1 %  . 1 25W F TC= 0+- 1 00 

RESISTO R 1 00K 1 %  . 1 25W F TC=0+ - 1 00 
TUBE-ELECTRON SURGE V PTCTR 
PWR XFMER 1 28KHZ 
INDUCTOR-FIXED CURR ENT SENSE INDUCTO R ;  L 
BIAS XFMR 

GATE DRIVE TFMR 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
IC-D 74HC 1 3 3  CMOS NANDGT P 1 6  
I C  COMPARATOR G P  QUAD 1 4-DIP-P PKG 
IC GATE CMOS/74HC NAND QUAD 2-INP 

IC COMPARATOR GP QUAD 1 4-DIP-P PKG 
IC GATE CMOS/74HC NAND QUAD 2-INP 
IC V RGLTR-SWG 4 . 8 5/ 5 . 1 5V 1 8 - DIP-C PKG 
IC DRVR TTL CLK TTL-TO-MOS 1 - INP 
IC GATE TTL ALS NAND QUAD 2-INP 

IC COMPARATOR GP QUAD 1 4-DIP-P PKG 
IC OP AMP WB 8-DIP-C PKG 
IC OP AMP WB TO-99 PKG 
DIODE-FW BRDG 400V 1 A 
DIODE-FW BRDG 600V 1 0A 

IC V RGLTR-ADJ-POS 1 . 2 137V TO-220 PKG 
IC V RGLTR-ADJ -NEG 1 . 2137V TO-220 PKG 
IC V RGLTR-ADJ-POS 1 . 2/ 37V TO-220 PKG 
IC V RGLTR-ADJ-NEG 1 . 21 37V TO-220 PKG 
IC V RGLTR-ADJ-POS 1 . 2/37V TO-220 PKG 

D U AL RECT 200V 20A 
DIODE-GENERAL PURPOSE 
IC COMPARATOR GP DUAL 1 4-DIP-P PKG 
JMPR-REM . 0 25P 
JUMPER , P ROGRAMMING 

WASHER-LK INTL T N O .  4 . 1 1 5-I N-ID 
WASHER-SHLDR NO. 4 . 1 1 5- I N- I D  . 2- I N -OD 
SCREW-MACH 4-40 . 25-IN -LG PA N-HD-POZI 
NUT-HEX-DBL-CHAM 4 - 40-THD . 0 9 4 - I N-THK 
INSULATOR-XSTR THRM-CNDCT 

SCREW-MACH M3 . 5  X 0 . 6  6MM-LG PAN-HD 
NUT-HEX W/LKWR M3 X 0 . 5  2 . 4MM-THK 
SCREW-MACH M4 X 0 . 7  6MM-LG PAN-HD 
CABLE TIE . 06 2 - . 625-DIA . 0 9 1 -WD NYL 
CABLE TIE . 062-2-DIA . 0 9 5-WD NYL 

WASHER-LK INTL T 1 / 4  IN . 2 56-IN-ID 
WASHER-LK INTL T 1 / 4  IN . 2 56-IN-ID 
NUT-HEX-DBL-CHAM 1 / 4-28 -THD . 1 25-IN-THK 

See introduction to this section for ordering information 
' I ndicates factory selected value 

Mfr 
Code 

9 1 6 37 
1 9 7 0 1  
9 1 637 
1 9 7 0 1  
9 1 6 3 7  

1 9 7 0 1  
9 1 637 
9 1 6 3 7  
9 1 6 3 7  
9 1 6 3 7  

9 1 637 
9 1 6 37 
9 1 6 3 7  
9 1 6 3 7  
9 1 6 37 

1 97 0 1  
9 1 63 7 
1 97 0 1  
9 1 6 37 
1 1 5 02 

9 1 6 3 7  
1 9 70 1 
1 9 7 0 1  
1 97 0 1  
1 9 7 0 1  

1 9 70 1 
7 1 4 82 
28480 
09 1 6 1  
28480 

28480 
27264 
27 0 1 4  
27 0 1 4  
047 1 3  

27 0 1 4  
047 1 3  
34333 
27 0 1 4  
0 1 2 9 5  

27 0 1 4  
06665 
27 0 1 4  
1 85 4 6  
1 85 4 6  

27 0 1 4  
27 0 1 4  
27 0 1 4  
27 0 1 4  
270 1 4  

1 8 5 4 6  
1 8 5 4 6  
270 1 4  
22526 
M0 1 0 5 1  

T 1 2345 
86928 
83486 
T 1 234 
55285 

1 6 9 4 1  
H0 1 0 43 
1 6 9 4 1  
59 730 
59730 

T 1 2345 
T1 2345 
703 1 8  

Mfr Part Number 

CMF-5 5 - 1 , T-1 
5033R 
CMF-5 5 - 1 , T-1 
5033R 
CMF-55 - 1 , T-1 

5033R 
CMF-55- 1 ,  T- 1 
CMF-55- 1 ,  T-1 
CMF-5 5- 1 ,  T- 1 
CMF-5 5 - 1 , T-1 

CMF-55 - 1 , T-1 
CMF-55- 1 ,  T-1 
CMF-5 5- 1 ,  T-1 
CMF-5 5 - 1 , T-1 
CMF-5 5- 1 ,  T-1 

5033R 
CMF-55- 1 ,  T-1 
5033R 
CMF-5 5- 1 , T- 1 
GS-3 

CMF-55- 1 ,  T-1 
5033R 
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5033R 
CG2-250AL+ - 1 0 % 
9 1 00-4402 
5 1 7 1 9  
9 1 00- 4 3 6 9  

9 1 40-0828 
1 6 -06-0034 
MM74H C 1 33N 
SL249 5 8  
SC4029 1 PK 

SL24958 
SC4029 1 PK 
SG3526J 
SD3 1 0 1 3  
SN7 1 338N 

SL24958 
O P - 1 7  073Z 
SL32498 
Vl148 
VJ647 

SL33706 
SL357 6 1  
SL33706 
SL3576 1 
SL33706 

VHE2404 
VHE 1 4 04 
SL26763 
65474-004 
4 6 1 -2872-02-03- 1 0  

S F  1 9 04-00 
5607-45 
2200-01 39 
2260-0001 
74 03-09FR-5 1 

0 5 1 5-02 1 2  
05 35-003 1 
0 5 1 5 - 04 1 3  
TY-23M-8 
TY-232M 

1 9 1 4-00 
1 2 1 4 - 1 0  
2950- 0 1 3 4  
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I �ODEL  3562A RE PLACEABLE  PARTS 

I Reference 
Designation 

22 

22J 1 
22MP 6 8 7  
2 2W 1 4  

3 0  

30C1  
30C2 
30C3-C5 
30C6-C7 
30C8 

30C9 
3 0 C 1 0 - C 1 2  
30C50-C5 1 
30c54 
3 0 C 1 0 0  

30 C 1 0 1  
30 C 1 0 2  
30 (; 1 0 3  
30C 1 04 
30C 1 05 

3 0 C 1 0 6  
3 0 C 1 0 8  
3 0 C 1 0 9  
30C1 1 0  
30C1 1 1  �30 C1 5 0 - C 1 5 1  �30C 1 5 2  �30C250-C254 �30C255 

1I30C300 

h3OC301 
\\30C302-C308 �30C3 5 0  �30C352 ,,30C353 

�30C354 ���mL357 �30C400- C40 1 i.30C402 

�30C403-C404 �30C450-C452 
30C500-C502 �30C5 5 1 - C5 5 3  �30C600-C603 

A30C650-C6 5 1  
A30C652 
A30CR 1 
A30CR250-CR25 1 
A30CR402-CR403 

A30CR500-CR502 
A30.CR600-CR601  
A30J200 
A30J350 
A30J5 5 0  

HP Part 
Number 

23 60-0 1 2 1  
2420-000 1 

1 252-0 1 39 
1 2 5 1 -5383 

03562-66522 

1 25 1 -8 5 1 7  
03577- 2470 1 
03562- 6 1 6 1 4  
2 1 90-09 1 8  
0380- 1 2 1 4  
0535-0007 

03562-66530 

0 1 60-45 7 1  
0 1 6 0 - 0 1 28 
0 1 6 0- 457 1 
01 6 0 - 0 1 27 
01 6 0- 45 7 1  

01 6 0 - 0 1 2 7  
0 1 6 0- 4 5 7 1  
0 1 60-457 1 
0 1 6 0- 5 4 39 
0 1 60-4790 

0 1 60- 5 4 0 4  
0 1 60-4792 
0 1 6 0-48 1 1  
0 1 6 0-5889 
0 1 6 0-5877 

0 1 6 0-5890 
0 1 6 0-5878 
0 1 60-4794 
0 1 60-5405 
0 1 6 0-5876 

0 1 6 0- 4 5 7 1  
0 1 6 0- 3046 
0 1 6 0- 4 5 7 1  
01 60-4790 
0 1 60- 45 7 1  

0 1 6 0- 0 1 27 
0 1 6 0-457 1 
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0- 4803 

01 60- 457 1 
0 1 80-0 1 00 
0 1 60 - 45 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0-2530 

0 1 60- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 5 7 1  
0 1 6 0-457 1 
01 60-457 1 

0 1 80- 3 1 1 3  
0 1 8 0 -0228 
1 902-0686 
1 9 0 1 - 0050 
1 9 0 1 -0050 

1 9 0 1 - 1 080 
1 9 0 1 -0050 
1 250- 1 255 
1 25 1 -4670 
1 25 1 -4670 

C 
D 

2 
5 

2 
6 

0 

4 
6 
1 
4 
6 
2 

0 

8 
3 
8 
2 
8 

2 
8 
8 
9 
3 

8 
5 
9 
3 
9 

6 
0 
7 
9 
8 

8 
0 
8 
3 
8 

2 
8 
8 
8 
9 

8 
3 
8 
8 
5 

8 
8 
8 
8 
8 

4 
6 
3 
3 
3 

1 
3 
1 
2 
2 

Qty 

1 
1 

1 
1 

1 

1 
2 
1 
2 
2 
2 

1 

4 5  
1 

1 

1 
2 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 
1 
6 

3 

1 
2 

Table 4-3 Replaceable Parts cont. 

Description 

SCREW-MACH 6-32 . 5 -IN-LG PAN-HD-POZI 
NUT-HEX-W/LKWR 6 - 32-THD . 1 09-IN -THK 

HEADER , RND-W , PLZ , 1 5  CONT 
CONN-POST TYPE . 1 00-P IN-SPCG 2-CONT 

HPIB INTERFACE 

CONN-RECT MI CRORBN 24-CKT 24-CONT 
SPACER 
CBLE ASSY DISP liD 
WASHER-LK HLCL NO. 6 . 1 4 1 -IN-ID 
STANDOFF-HEX 4 . 7 -MM-LG M3 . 5  X 0 . 6-THD 
NUT-HEX DBL-CHAM M3 . 5  X 0 . 6  2 . 8MM-THK 

ASSY , SCE/ANLG 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD 2 . 2UF +-20% 50VDC CER 
CAPACITOR-FXO . 1 UF +80-20% 50VOC CER 
CAPACITOR-FXO 1 UF +-20% 25VDC CER 
CAPACITOR-FXO . 1 U F +80-20% 50VOC CER 

CAPACITOR-FXO 1 UF +-20% 25VOC CER 
CAPACITOR-FXO . 1  UF +80-20% 50VOC CER 
CAPACITOR-FXO . 1 UF +80-20% 50VOC CER 
CAPACITOR-FXO 5 1 0PF +-5% 1 00VOC CER 
CAPACITOR-FXD 1 2PF +-5% 1 00VOC CER 0+-30 

CAPACITOR-FXD 360PF +-5% 1 00VOC CER 
CAPACITOR-FXO 8 . 2PF + - . 5PF 1 00VOC CER 
CAPACITOR-FXO 270PF +-5% 1 00VOC CER 
CAPACITOR-FXO 5600PF + - 1 %  50VOC CER 
CAPACITOR-FXD 2400PF + - 1 %  50VOC CER 

CAPACITOR-FXO 9 1 00PF + - 1 %  50VDC CER 
CAPACITOR-FXD 3600PF + - 1 %  50VOC CER 
CAPACITOR-FXO 5 . 6PF + - . 5PF 1 00VOC CER 
CAPACITOR-FXO 1 30PF +-5% 1 00VOC CER 
CAPACITOR-FXD 1 3 00PF + - 1 %  50VOC CER 

CAPACITOR-FXO . 1 UF +80-20% 50VOC CER 
CAPACITOR-FXO 250PF +-1% 1 00VDC M I CA 
CAPACITOR-FXO . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXO 1 2PF +-5% 1 00VDC CER 0+-30 
CAPACITOR-FXO . 1 UF +80-20% 50VOC CER 

CAPACITOR-FXO 1 UF +-20% 25VDC CER 
CAPACITOR-FXO . 1  UF +80-20% 50VOC CER 
CAPACITOR-FXO . 1 UF + 8 0- 2 0% 50VOC CER 
CAPACITOR-FXO . 1 UF +80-20% 50VOC CER 
CAPACITOR-FXO 68PF +-5% 1 00VDC CER 0+-30 

CAPACITOR-FXO . 1  UF +80-20% 50VOC CER 
CAPACITOR-FXO 4 . 7UF+ - 1 0% 35VDC TA 
CAPACITOR-FXO . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD 1 80PF +-2% 300VOC M I CA 

CAPACITOR-FXO . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXO . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXO 330UF+50- 1 0 % 25VDC AL 
CAPACITOR-FXD 22UF+ - 1 0% 1 5VOC TA 
OIODE-ZNR 6 .  2V 2% DO-7 P D = . 4W TC=+ . 002% 
OIODE-SWITCHING 80V 200MA 2NS DO-35 
OIOOE-SWITCHING 80V 200MA 2NS DO-35 

OIODE-SCHOTTKY 1 N5 8 1 7  20V 1 A  
DIODE-SWITCHING 8 0 V  200MA 2NS DO-35 
CONNECTOR-RF 5MB M PC 50-OHM 
CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 
CONN-POST TYPE . 1 00-PIN-SPCG 3-CONT 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

0 1 5 36 
T 1 2345 

27264 
27264 

28480 

00779 
76854 
28480 
73734 
L0 1 005 
H0 1 0 43 

28480 

04222 
1 3 606 
04222 
1 3606 
04222 

1 3 606 
04222 
04222 
27 1 6 7  
27 1 6 7  

27 1 67 
27 1 67 
27 1 67 
27 1 67 
27 1 67 

27 1 6 7  
27 1 6 7  
27 1 6 7  
27 1 67 
27 1 67 

04222 
09023 
04222 
27 1 6 7  
04222 

1 3606 
04222 
04222 
04222 
27 1 6 7  

04222 
1 3606 
04222 
04222 
00853 

04222 
04222 
04222 
04222 
04222 

P0 1 0 1 6  
1 3606 
047 1 3  
07263 
07263 

047 1 3  
07263 
9829 1 
22526 
22526 

Mfr Part Number 

2360- 0 1 2 1  
5 1 1 -0 6 1 800-00-0280-2580 

1 0- 1 9 - 1 1 5 1  
22-29-2021 

03562-66522 

55 4 1 9 4- 2  
03577-24701 
03562-6 1 6 1 4  
2 1 9 0-09 1 8  
0380- 1 2 1 4  
0535 -0007 

03562-66530 

SA205 E 1 04ZAA 
3C37Z5 U225M050A 
SA20 5 E 1 04ZAA 
2C37Z5U 1 05M025A 
SA20 5 E 1 0 4ZAA 

2C37Z5U 1 05M025A 
SA20 5 E 1 0 4ZAA 
SA20 5 E 1 04ZAA 
CAC03COG5 1 1 J 1 00A 
CAC02COG 1 20 J 1  OOA 

CAC02COG3 6 1 J 1 0 0A 
CAC02COG8R20 1 00A 
CAC02 COG27 1 J 1 00A 
CAC05COG562F050A 
CAC04COG24 2F05 OA 

CAC05COG9 1 2F050A 
CAC04COG362F050A 
CAC02COG5R60 1 00A 
CAC02COG 1 3 1 J 1 00A 
CAC03COG 1 3 2 F050A 

SA205 E 1 04ZAA 
0 1 60-3046 
SA205 E 1 04ZAA 
CAC02COG1 20J 1 OOA 
SA205 E 1 0 4ZAA 

2C37Z5U 1 05M025A 
SA205 E 1 04ZAA 
SA205 E 1 04ZAA 
SA20 5 E 1 0 4ZAA 
CAC02COG680J 1 OOA 

SA20 5 E 1 04ZAA 
1 5 0D475X903 5B2-0YS 
SA20 5 E 1 0 4ZAA 
SA2 0 5 E 1 04ZAA 
0 1 6 0-2530 

SA2 0 5 E 1 04ZAA 
SA2 0 5 E 1 0 4 ZAA 
SA205E 1 0 4ZAA 
SA205 E 1 0 4ZAA 
SA2 0 5 E 1 04ZAA 

ECE B 1 EV 3 3 1 S  
1 5 00226X9 0 1 5 B2-0YS 
SZ 1 2 1 7 0  
F D H  6 3 0 8  
F D H  6308 

SBR 5 1 20KBRL 
FDH 6308 
5 1 - 05 1 -0000 
655 00- 1 03 
65500- 1 0 3  

4-27 
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RE PLACEABLE  PARTS MODE L  3562V\ 

Reference 
Designation 

A30K200-K202 
A30L l 00 
A30L l 0 l  
A30 L 1 5 1  
A30L650-L6 5 1  

A30L652 
A30P30 
A30Ql -Q3 
A30Rl 
A30R2 

A30R3 
A30R4 
A30R5 
A30R6 
A30R7 

A30R8 
A30R9 
A30 R l 0  
A30 R l l 
A3 0 R 1 2 

A30R 1 3  
A30R 1 4  
A30 R 1 5  
A30 R 1 6  
A30 R 1 7  

A30R 1 8  
A30 R 1 9  
A30R20 
A30R2 1 
A30R22 

A30R5 0 
A30R5 1 
A30R54 
A30R l 0 0 
A30R l 0 l 

A30 R 1 5 0- R 1 5 1  
A30 R 1 5 2  
A30R 1 5 3  
A30R 1 5 4 
A30R 1 56 

A30R250 
A30R300-R30 1 
A30R3 0 2  
A30R303 
A30R30 4-R305 

A30R306-R307 
A30 R 3 5 1  
A30R355 
A30R356 
A30R40 1 

A30R402 
A30R403 
A30R4 0 4  
A30R405 
A30R406 

A30R407 
A30R408-R409 
A30R450 
A30R5 0 1 -R504 
A30R506 

A30R5 5 0  
A30R600 
A30R6 0 1  
A30R602 
A30R603 

A30 R604 
A30TP 1 -TP l l  
A30TP 1 3-TP 1 5  

4-28 

HP Part c 
Number D Qty 

0490- 1 403 8 
03562-6 030 1 1 
03562-60300 0 
9 1 00 - 1 6 6 5  8 
9 1 40-0748 0 

9 1 00- 1 7 8 8  6 
1 2 5 1 -7629 7 
1 8 5 4 - 0 2 1 5  1 
0683-4 705 8 
0683-5 1 2 5  8 

0757-0449 
0698-4438 
0698-6625 
0698-6377 
0757-040 1 

0698-6625 
2 1 00-3095 
2 1 00- 3 1 6 4  
0757-0462 
0757-0462 

0683-5 1 25 
0698-3484 
0757-0442 
0698-6806 
0683-4705 

0698-6624 
0698-6362 
0698-4376 
0698-4492 
0757-0280 

0757-0280 
0698-35 1 8  
0757-04 0 1  
0698-6624 
0698-6377 

0698-6362 
0757-040 1 
0698- 4 1 2 3 
0698-8827 
0698-6322 

0757-040 1 
0698-8607 
0757-04 0 1  
0683- 1 8 55 
0699-0533 

0757-027.7 
0757-0283 
0698- 4 1 2 3 
0757 -040 1 
0698-3279 

0698-6320 
0698-6320 
0757-0072 
0837-0275 
0757 -0462 

068 3-2225 
0757-09 9 1  
0683-2225 
0683-2225 
0683-2225 

0683-2225 
0698- 4 1 23 
0757-0442 
0698- 4 1 2 3 
0698- 3 1 5 5  

0757-0442 
1 2 5 1 -0600 
1 2 5 1 -0600 

6 
5 
9 
3 
3 

8 
9 
9 
5 
8 

5 
8 
o 
1 
3 

3 
o 
o 
5 
5 

8 
o 
5 
4 
o 

o 
8 
o 
3 
5 

8 
6 
5 
o 
o 

8 
8 
1 
6 
3 

3 
3 
3 
3 
3 

3 
5 
9 
5 
1 

9 
o 
o 

Table 4-3 Replaceable Parts cont. 

Description 

3 RELAY-REED lA 500MA 200VDC 5VDC-COIL 
1 I ND 39 3 . 8  
1 IND 335 
1 INDUCTOR RF -CH-MLD 3 .  3MH 5% . 23DX . 57LG 
1 INDUCTOR 250UH 25% . 25DX . 5LG Q=3 

1 CORE-FE RRITE CHOKE-WIDEBAN D ; I MP : >680 
1 CONN-POST TYPE . 1 00-PI N-SPCG 40-CONT 
1 TRANSISTOR NPN SI PD= 350MW FT=300MHZ 
2 RESISTOR 4 7 5% . 2 5W CF TC=0-400 
2 RESISTOR 5 . 1 K 5% . 25W CF TC=0-400 

1 RESISTOR 20K 1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 3 . 09K 1% . 1 25W F TC=0+- 1 0 0  
2 RESISTO R 6K . 1 % . 1 25W F TC=0+-25 
2 RESISTOR 200 . 1 % . 1 25W F TC=0+-25 
6 RESISTO R 1 00 1 %  . 1 25W F TC=0+ - 1 00 

RESISTOR 6K . 1 %  . 1 25W F TC=0+-25 
1 RESI STOR-TRMR 200 1 0% C SIDE-ADJ 1 7 -TRN 
1 RESISTOR-TRMR 10 20% C SIDE-ADJ 1 7 -TRN 
3 RESISTOR 75K 1% . 1 25W F TC=0+- 1 00 

RESISTOR 75K 1 %  . 1 25W F TC= 0+-100 

RESISTOR 5 . 1 K 5% . 25W CF TC=0-400 
1 RESISTOR 6 . 65K 1 %  . 1 25W F TC=0+ - 1 00 
3 RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 1 1 9 . 3  . 25 %  . 1 25W F TC=0+-25 

RESISTOR 47 5% . 2 5W CF TC=0-40 0 

2 RESISTOR 2K . 1 %  . 1 25W F TC=0+-25 
3 RESISTOR lK . 1 % . 1 25W F TC=0+-25 
1 RESISTOR 32 . 4  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 3 2 . 4K 1% . 1 25W F TC= 0+ - 1 00 
2 RESISTOR l K  1 %  . 1 25W F TC=0+- 1 00 

RESISTOR lK 1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 7 . 32K 1% . 1 25W R TC=0+ - 1 00 

RESISTOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 2K . 1 %  . 1 25W F TC=0+-25 
RESISTOR 200 . 1 % . 1 25W F TC=0+-25 

RESISTOR l K  . 1 % . 1 25W F TC=0+-25 
RESISTOR 1 0 0 1% . 1 25W F TC=0+- 1 00 

4 RESI STO R 499 1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTO R l M  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 4K . 1 % . 1 25W F TC=0+-25 

RESISTOR 1 00 1% . 1 25W F TC=0+- 1 00 
2 RESISTOR 4 . 5K . 1 % . 1 2 5W F TC=0+-25 

RESISTOR 1 00 1 %  . 1 25W F TC= 0+-100 
1 RESI STOR 1 . 8M 5 %  . 25W CF TC=0-900 
2 RESISTOR 4 . 6 4 K  . 1 % . 1 25W F TC=0+-25 

2 RESISTOR 49 . 9  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 2K 1% . 1 25W F TC=0+ - 1 00 

RESISTOR 499 1 %  . 1 25W F TC=0+- 1 00 
RESISTOR 1 00 1% . 1 25W F TC=0+ - 1 00 

1 RESISTOR 4 . 99K 1% . 1 25W F TC=0+- 1 00 

2 RESISTOR 5K . 1 %  . 1 25W F TC=0+-25 
RESISTO R 5K . 1 %  . 1 25W F TC= 0+-25 

1 RESISTOR 49 . 9  1 %  . 5W F TC=0+ - 1 00 
1 THERMISTOR DISC 50-OHM TC=+2 . 35% /C-DEG 

RESISTOR 75K 1% . 1 25W F TC=0+ - 1 00 

8 RESISTOR 2 . 2 K 5% . 2 5W CF TC=0-400 
1 RESISTOR 20 1% . 5W F TC= 0+ - 1 0 0 

RESISTOR 2 . 2K 5% . 25W CF TC=0-400 
RESISTO R 2 . 2K 5% . 25W CF TC=0-400 
RESISTOR 2 . 2K 5% . 25W CF TC=0-400 

RESISTOR 2 . 2K 5% . 25W CF TC=0-400 
RESISTOR 499 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 0K 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 4 9 9  1% . 1 25W F TC=0+ - 1 00 

1 RESISTOR 4 . 64K 1% . 1 25W F TC= 0+ - 1 00 

RESISTOR 1 0K 1 %  . 1 25W F TC= 0+- 1 00 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1 . 1 4-MM-BSC-SZ SQ 

See introduction to this section for ordering information 
* I ndicates factory selected value 

Mfr 
Code 

7 1 707 
28480 
28480 
24226 
042 1 3  

02 1 1 4  
00779 
047 1 3  
77902 
77902 

1 9 7 0 1  
9 1 637 
1 9 7 0 1  
9 1 6 37 
1 97 0 1  

1 9 70 1 
7 3 1 38 
73 1 38 
1 9 7 0 1  
1 970 1 

77902 
1 9 7 0 1  
1 9 7 0 1  
1 9 701  
77902 

1 97 0 1  
1 97 0 1  
9 1 6 37 
9 1 637 
1 97 0 1  

1 9 70 1 
1 9 70 1 
1 97 0 1  
1 9701  
9 1 637 

1 9 701 
1 97 0 1  
1 9 7 0 1  
1 97 0 1  
9 1 637 

1 9 70 1 
1 9 7 0 1  
1 9 70 1 
77902 
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 97 0 1  
1 9701  
1 9 7 0 1  

9 1 6 37 
9 1 6 37 
1 9 70 1 
75263 
1 9 7 0 1  

77902 
1 97 0 1  
77902 
77902 
77902 

77902 
1 9 7 0 1  
1 9 7 0 1  
1 9 701 
1 9 70 1 

1 97 0 1  
27264 
27264 

Mfr Part Number 

2900-0022 
03562-6030 1 
03562-60300 
22M334J 
1 6 70- 1 

VK200 20/4B 
5 32955-7 
SPS 3 6 1 1  
R-25J 
R-25J 

5033R 
CMF-55 - 1 , T-l  
5033R 
CMF-5 5 - 1 , T-9 
5 0 3 3 R  

5033R 
8 9 P R200 
8 9 PR 1 0  
5 0 3 3 R  
5 0 3 3 R  

R-25J 
5033R 
5 0 3 3 R  
5 0 3 3 R  
R-25J 

5033R 
5033R 
CMF-55 - 1 ,  T-l  
CMF-55 - 1 , T-l  
5 03 3 R  

5 0 3 3 R  
5 0 3 3 R  
5033R 
5 0 3 3 R  
C M F  -55 - 1 , T - 9  

5 0 3 3 R  
5033R 
5033R 
5 0 3 3 R  
C M F  -55- 1 ,  T-9 

5033R 
5 0 3 3 R  
5033R 
R-25J 
5 0 3 3 R  

5033R 
5033R 
5033R 
5033R 
503 3 R  

CMF-5 5 - 1 , T-9 
CMF -55 - 1 , T-9 
5053R 
RL3006-50- 1 1 0-25-PTO 
5 0 3 3 R  

R - 2 5 J  
5 0 5 3 R  
R - 2 5 J  
R - 2 5 J  
R - 2 5 J  

R- 25J 
5033R 
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5033R 
1 6 -06-0034 
1 6 -06-0034 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


f�ODE L  3562A RE PLACEABLE PARTS 

Reference 
Designation 

PO U l  �30U2 

bOU50 �30 U 1 5 0  �30U 1 5 1  
1l.30U250 �30U251 

bOU300 �30U30 1 �30U350 �30U35 1 �30U352 �1'30U400 
30U401  
30U401  
30U45 0 
30U45 1 

30U452 
30U453 
30U454 
30U455 
30U456 

30U500 
30U501  
30U502 
30U503 
30U550-U5 5 1  

A30U5 52-U553 
A30U554 
A30U600 � 30W350 �30W5 5 0  

A3 1 

A 3 1 C l - C2 
A 3 1 C3 
A31 C4-C5 
A3 1 C6-C7 
A3 1 C8 - C l 0  

A 3 1 C l l - C 1 2  
A3 1 C 1 3 - C 1 5  
A 3 1 C 1 6  
A3 1 C 1 7- C 1 8  
A 3 1 C. 1 9  

A31 C20- C 2 1  
A3 1 C22 
A3 1 C23-C27 
A3 1 C28 
A31 C29 - 30 

A31  C45 
A31 C l 0 1 C l 03 
A3 1 C l 0 4  
A3 1 C l 05 
A3 1 C l 06 -C l 07 

A 3 1 C l 0 8  
A3 1 C l 0 9  
A3 1 C 1 1  O-C 1 1 1  
A 3 1 C l 1 2  
A3 1 C l 1 3  

A3 1 C l 08 
A3 1 C l 09 
A 3 1 C l l 0- C l l l  
A3 1 C l 1 2  
A 3 1 C l 1 3  

HP Part 
Number 

1 820-0493 
1 8 26-07 1 5  

1 8 26-0601 
1 8 26-06 0 1  
1 8 26-0778 
1 8 26-0601 
1 8 26-0838 

1 8 20-0493 
1820- 1 9 3 4  
1 8 26- 1 0 9 7  
1 8 26-0726 
1 8 20-0224 

1 8 26-0601 
1 8 20-0224 
1 205-00 1 1  
1 8 20-2096 
1 8 20-2488 

1 8 20- 1 2 44 
1820 - 1 2 1 1  
1 8 20-2773 
1 820- 1 433 
1 8 20-2656 

1 8 20 - 33 1 8  
1 8 20- 1 4 33 
1 8 20-23 1 3  
1 8 20- 1 209 
1 8 20- 1 1 9 6  

1 8 20- 1 9 87 
1 8 20-2634 
1 8 2 6 - 0 1 7 5  
1 258-0 1 4 1  
1 258- 0 1 4 1  

0360- 1 9 1 7  
5 000-9043 

03562-6653 1 

0 1 80- 0 1 1 6  
0 1 8 0-0228 
0 1 8 0-029 1 
0 1 6 0-24 1 4  
0 1 60- 457 1 

0 1 60-479 1 
0 1 60-457 1 
0 1 60-480 1 
0 1 6 0- 4 5 7 1  
0 1 60-47 9 1  

0 1 6 0- 4 5 7 1  
0 1 6 0- 48 32 
0 1 6 0- 4 5 7 1  
0 1 80-0228 
0 1 60- 457 1 

0 1 80- 0 1 1 6  
0 1 6 0- 4 5 7 1  
0 1 6 0-5880 
0 1 6 0- 4 5 7 1  
0 1 6 0- 4 8 0 1  

0 1 6 0- 4 5 7 1  
0 1 6 0-5099 
0 1 60- 48 1 2  
0 1 60-457 1 
0 1 6 0-5099 

0 1 60-457 1 
0 1 6 0 -5099 
0 1 6 0 - 4 8 1 2  
0 1 6 0- 4 5 7 1  
0 1 6 0-5099 

C 
D 

o 
6 
3 
4 
8 

5 
1 
3 
8 
8 

4 
6 

1 

1 
6 
3 
4 
8 

4 
8 
7 
8 
4 

1 
8 
4 
8 
7 

8 
7 
o 
8 
7 

8 
7 
o 
8 
7 

Table 4-3 Replaceable Parts cont. 

Qty Description 

2 IC OP AMP GP 8-DIP-P PKG 
1 IC OP AMP LOW-NOISE 8-DIP-P PKG 

1 IC OP AMP PRCN TO-99 PKG 
IC OP AMP PRCN TO-99 PKG 

1 ANALOG SWITCH 2 SPST 14 -DIP-P 
I C  OP AMP PRCN TO-99 PKG 

1 D/A 1 0-BIT 1 6 -PLASTIC CMOS 

IC OP AMP GP 8-DIP-P PKG 
1 DI A 8-BIT 1 6 -CERDIP BPLR 
1 I C  OP AMP WB 8-DIP-C PKG 
1 D/A 1 2-BIT 24-DIP-C BPLR 
1 IC OP AMP SPCL TO-99 PKG 

IC OP AMP PRCN TO-99 PKG 
1 IC OP AMP SPCL TO-99 PKG 
1 HEAT SINK TO-5/TO-39-CS 
1 IC CNTR TTL LS BIN DUAL 4-BIT 
1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

1 I C  MUXR/ DATA-SEL TTL LS 4-TO - l -LINE DUAL 
1 IC GATE TTL LS EXCL-OR QUAD 2-IN P 
1 IC GATE TTL ALS NAND 8-INP 
2 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
1 IC GATE TTL ALS NAND QUAD 2-INP 

1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC SHF-RGTR TTL LS R-S SERIAL- IN PRL-OUT 

1 IC SHF-RGTR TTL LS SERIAL-IN SERIAL-OUT 
1 IC BFR TTL LS NAND QUAD 2-INP 
2 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 

2 IC SHF-RGTR TTL LS COM CLEAR STOR 8-BIT 
1 IC I NV TTL ALS HEX 
1 I C  COMPARATOR GP DUAL 1 4-DIP-P PKG 
2 JMPR-REM . 0 25P 

JMPR-REM . 025P 

1 TERMI NAL-STUD SPCL-FDTHRU PRESS-MTG 
1 PIN EXTR 

1 PC BD-TRIGGER 

1 CAPACITOR-FXD 6 . 8UF+ - l 0% 35VDC TA 
1 CAPACITOR-FXD 22UF+ - l 0% 1 5V D C  TA 
1 CAPACITOR-FXD l UF + - l 0 %  35VDC TA 
2 CAPACITOR-FXD . 022UF +-5% 200VDC POLYE 

45 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

CAPACITOR-FXD 1 0 PF +-5% 1 0 0VDC CER 0+-30 
CAPACITOR-FXD . 1 UF + 80- 20% 50VDC CER 

3 CAPACITOR-FXD 1 00PF +-5% 1 00VDC CER 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

5 CAPACITOR-FXD 1 0 PF +-5% 1 00VDC CER 0+-30 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
8 CAPACITOR-FXD . 0 1 UF + - 1 0% 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+- l 0% 1 5 VDC TA 

1 CAPACITOR-FXD . l  UF +80-20% 50VDC CER 

CAPACITOR-FXD 6 . 8UF+ - l 0% 35VDC TA 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

1 CAPACITOR-FXD 2200PF + - 1 %  50VDC CER 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
CAPACITOR-FXD 1 00PF +-5% 1 00VDC CER 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
2 CAPACITOR-FXD 3300PF +-5% 1 00VDC CER 
2 CAPACITOR-FXD 220PF +-5% 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 3300PF +-5% 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
2 CAPACITOR-FXD 3300PF +-5% 1 00VDC CER 
2 CAPACITOR-FXD 220PF +-5% 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD 3300PF +-5% 1 00VDC CER 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

27 0 1 4  
1 8 32 4  

06665 
06665 
1 78 5 6  
0 6 6 6 5  
2 4 3 5 5  

27 0 1 4  
06665 
06665 
24355 
27 0 1 4  

06665 
27 0 1 4  
98978 
0 1 2 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 29 5  
0 1 295 
0 1 295 

0 1 295 
0 1 29 5  
0 1 2 95 
0 1 29 5  
0 1 2 9 5  

34335 
0 1 295 
27 0 1 4  
22526 
22526 

9 8 29 1 
28480 

28480 

1 3 606 
1 3606 
1 3606 
1 3 606 
04222 

27 1 6 7 
04222 
27 1 6 7 
04222 
27 1 6 7 

04222 
27 1 67 
04222 
1 3 606 
04222 

1 3 606 
04222 
27 1 6 7 
04222 
27 1 6 7 

04222 
27 1 6 7  
27 1 6 7  
04222 
27 1 6 7  

04222 
27 1 6 7  
27 1 67 
04222 
27 1 6 7  

Mfr Part Number 

SL 1 0084 
CC3802 

OP - 1 6  008J 
OP- 1 6  008J 
DG300CJ 
OP - 1 6  008J 
A D l l / 4 3 5  

S L  1 0084 
DAC-08 096Q 
OP- 1 7  073Z 
AD4 0997 
SH0 8495 

OP- 1 6  008J 
SH08495 
TXBF-032-025B 
SN5 9 1 9 7 N  
SN7 1 1 7 1 N  

SN5 3 6 1 9  
SN5 3 5 1 8 N  
SN7 1 5 4 4 N  
SN57 1 9 4  
SN7 1 3 38N 

SN7 1 6 9 0 N  
SN57 1 9 4  
SN70509N 
SN5 35 1 6  
SN53525 

AM7 4LS2 9 9 N  
SN7 1 332N 
SL2 6763 
65474-004 
65474-004 

0 1 1 -6 8 1 2-00-0-206 
5000-90 4 3  

035 62-6 6531 

1 5 0D685X9035B2-DYS 
1 5 0D226X9 0 1 5 B2-DYS 
1 5 0 D l 05X9035A2-DYS 
1 9 2P22352 
SA205 E l 0 4ZAA 

CAC02COG 1 00J l 00A 
SA2 05 E l 0 4ZAA 
CAC02COG 1 0 1 J l 00A 
SA205 E 1 04ZAA 
CAC02COG 1 OOJ 1 OOA 

SA2 0 5 E l 0 4 ZAA 
CAC02X7 R l  03Kl OOA 
SA2 0 5 E l 04ZAA 
1 5 0D226X9 0 1 5B2-DYS 
SA2 0 5 E l 04ZAA 

1 5 0D685X9035B2-DYS 
SA20 5 E l 04ZAA 
CAC03COG222F050A 
SA20 5 E l 04ZAA 
CAC02COG 1 0 1 J l 00A 

SA2 0 5 E l 04ZAA 
CAC05COG332J 1 00A 
CAC02COG 22 1 J l 00A 
SA2 05 E l 04ZAA 
CAC05 COG 332J 1 OOA 

SA20 5 E l 04ZAA 
CAC05COG332J 1 OOA 
CAC02COG 2 2 1  J 1 00A 
SA2 0 5 E l 04ZAA 
CAC05COG332J 1 OOA 

4-29 
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Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number I Designation Number D Code 

A3 1 C l 1 4- C l 1 5  0 1 6 0- 48 32 4 CAPACITOR-FXD . 0 1 UF + - 1 0% 1 00VDC CER 27 1 6 7  CAC02X7 R l 03Kl 00A 
A3 1 C l 1 6 - C l 1 7  0 1 6 0- 4 5 7 1  8 CAPACITO R-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 El 04ZAA 
A 3 1 C l 1 8  0 1 6 0-4832 4 CAPACITO R-FXD . 0 1  UF + - 1 0% 1 00VDC CER 27 1 6 7 CAC02X7R 1 03Kl OOA 
A3 1 C l 1 9 - C 1 20 0 1 80-029 1 3 CAPACITOR-FXD l UF+ - l 0 % 35VDC TA 1 3 606 1 5 0 D 1 05X9035A2-DYS 
A 3 1 C20 1 0 1 6 0- 4 8 3 5  7 1 CAPACITOR-FXD . 1 UF + - 1 0% 50VDC CER 27 1 6 7  CAC04X7 R l 04K050A 

A 3 1 C202 0 1 6 0- 0 1 27 2 1 CAPACITOR-FXD l UF +-20% 25VDC CER 1 3606 2 � 3 7 Z 5 U l 05M025A 
A 3 1 C203-C203 0 1 60- 457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA2 05 E l 0 4ZAA 
A3 1 C205 0 1 8 0-0228 6 CAPACITOR-FXD 22UF+ - l 0% 1 5VDC TA 1 3606 15 OD226X90 1 5 B2-DYS 
A 3 1 C206 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 El 04ZAA 
A3 1 C208 0 1 6 0- 4 8 3 2  4 CAPACITO R-FXD . 0 1 UF + - 1 0% 1 0 0VDC CER 27 1 6 7  CAC02X7 R l 03Kl 00A 

A3 1 C20 9-C2 1 0  0 1 6 0-479 1 4 CAPACITOR-FXD 1 0PF +-5% 1 00VDC CER 0+-30 27 1 6 7  CAC02COG 1 00 J l 00A 
A 3 1 C30 1 0 1 6 0- 4005 3 1 CAPACITOR-FXD l UF +-20% 1 00VDC CER 04222 SR401 El  05MAA 
A 3 1 C302-C308 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 0 4ZAA 
A 3 1 C309 0 1 6 0-4787 8 1 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 27 1 67 CAC02COG2 20 J 1 00A 
A3 1 C4 0 2  0 1 8 0-0228 6 CAPACITOR-FXD 22UF+ - l 0% 1 5VDC TA 1 3606 1 5 0D226X9 0 1 5 B2-DYS 

A3 1 C4 0 4  0 1 6 0- 4 8 3 2  4 CAPACITO R-FXD . 0 1 UF + - 1 0% 1 00VDC CER 27 1 6 7  CAC02X7 R l 03Kl 00A 
A 3 1 C406 0 1 6 0-4 8 1 1  9 1 CAPACITOR-FXD 270PF +-5% 1 0 0VDC CER 27 1 6 7  CAC02COG27 1 J l 00A 
A 3 1 C407 0 1 6 0-4823 3 1 CAPACITOR-FXD 820PF +-5% 1 0 0VDC CER 27 1 6 7  CAC03COG 8 2 1 J  1 OOA 
A 3 1 C408-C409 0 1 6 0-4822 2 2 CAPACITOR-FXD 1 000PF +-5% 1 0 0VDC CER 27 1 6 7  CAC03COG 1 0 2J l 00A 
A3 1 C4 1 0  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205El 04ZAA 

A3 1 C4 1 1  0 1 6 0- 4 8 32 4 CAPACITOR-FXD . 0 1 UF + - 1 0% 1 00VDC CER 27 1 6 7  CAC02X7 R l  03Kl O O A  
A3 1 C4 1 2  0 1 60-457 1 8 CAPACITO R-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
A3 1 C4 1 3  0 1 60-4832 4 CAPACITOR-FXD . 0 1 UF + - 1 0% 1 00VDC CER 27 1 6 7  CAC02X7 R l 03K l 00 A  
A3 1 C5 0 1 -C509 0 1 6 0 - 45 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VD C CER 04222 SA205El 04ZAA 
A3 1 CR l  1 9 02-3097 6 1 DIODE-ZNR 5 . 23V 2% DO-35 PD= . 4W 047 1 3  SZ300 1 6 - 1 02 

A 3 1 CR2-CR3 1 9 02-0958 2 DIODE-ZNR 1 0V 5% DO-35 PD= . 4W TC= + . 075% 047 1 3  SZ30035-0 1 6  
A 3 1  C R  1 0  1 -CR 1 0 4  1 9 0 1 - 0040 1 8 DIODE-SWITCHING 30V 50MA 2NS DO-35 07263 FDH 1 088 
A3 1 CR 1 05-CR 1 0 6  1 9 0 1 -0050 3 6 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A3 1 C R 1 07-C R 1 1 0  1 9 0 1 -0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 07263 FDH 1 088 
A 3 1 C R 2 0 1 -CR202 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 

A3 1 CR203 1 9 02-0950 4 1 DIODE-ZN R 4 . 7 V 5% DO-35 PD= . 4W TC= + . 025% 047 1 3  SZ30035-008 
A3 1 CR 2 0 4  0757-0274 5 1 RESISTOR 1 . 2 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A3 1 CR30 1 -CR302 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A31 CR303-CR304 1 9 02-0958 2 DIODE-ZNR 1 0V 5% DO-35 PD= . 4W TC= + . 0751 04 7 1 3  SZ30035- 0 1 6  
A3 1 CR 4 0 1  1 9 0 1 -0040 1 1 DIODE-SWITCHING 30V 5 0MA 2NS DO-35 07263 FDH1 088 

A 3 1 CR402-CR403 0 1 22 - 0 1 6 2  5 2 DIODE-VVC 29PF 1 0% BVR=30V 25403 BB809 
A31 CR5 0 1 -CR502 1 9 0 1 - 1 0 80 1 2 DIODE-SCHOTTKY l N5 8 1 7  20V l A  047 1 3  SBR 5 1 20KBRL 
A 3 1 J  1 1 250- 1 255 1 3 CONNECTOR-RF 5MB M PC 50-OHM 9829 1 5 1 -05 1 -0000 
A 3 1 J 2 0 1  1 25 1 -4670 2 1 CONN-POST TYPE . 1 00-P IN-SPCG 3-CONT 22526 65500- 1 03 
A3 1 J 30 1 1 2 5 0- 1 255 1 CONNECTOR-RF 5MB M PC 50-OHM 9829 1 5 1 -0 5 1 -0000 

A3 1 J 5 0 1  1 2 5 0- 1 255 1 CONNECTOR-RF 5MB M PC 50-OHM 9 8 29 1 5 1 -0 5 1 -0000 
A 3 1 L  1 - L2 9 1 40-0748 0 1 INDUCTOR 250UH 251 . 2 5 D X . 5LG Q=3 042 1 3  1 6 70- 1 
A3 1 L3 - L4 9 1 00 - 1 7 8 8  6 1 CORE-FERRITE CHOKE-WIDEBAN D ; IMP : >680 0 2 1 1 4  VK200 20/4B 
A 3 1 L5 - L6 9 1 00- 1 6 22 7 1 I NDUCTOR RF-CH-MLD 24UH 51 . 1 66DX . 385LG 06560 1 5 - 4 4 5 5 - 1  J 
A3 1 L l 0 l  9 1 00- 39 1 2  2 1 INDUCTOR RF -CH-MLD 1 5 U H  5% . 1 6 6 DX . 385LG 24226 1 5 M 1 52J 

A 3 1 L l 0 2  9 1 00- 3 3 4 1  1 1 INDU CTOR RF -CH-MLD l UH 2% . 1 6 6 DX . 385LG 06560 4425-6G 
A3 1 L l 0 3 - L l 0 4  9 1 00-2574 0 2 INDUCTOR RF -CH-MLD 1 . 2MH 1 0% 24226 9 1 00-2574 
A 3 1 L 4 0 1  9 1 40-0253 2 1 INDUCTOR RF -CH-MLD 300NH 1 %  . 1 66DX . 3 8 5 LG 24226 1 5M300F- l 
A 3 1 L 4 0 2  9 1 40-0454 5 1 INDUCTOR RF-CH-MLD 1 8 U H  5% . 1 6 6 DX . 38 5LG 24226 1 5M - 1 82J 
A3 1 L4 0 3  9 1 40-0399 7 1 I NDUCTOR RF-CH-MLD 2 . 2 U H  5% . 1 6 6 D X . 385LG 24226 1 5M22 1 J  

A3 1 P l  1 2 5 1 -7629 7 1 CONN-POST TYPE . 1 00-PIN-SPCG 40-CONT 00779 5 3 2955-7 
A3 1 Q l 0 l  1 8 53-00 1 0  2 1 TRANSISTOR PNP SI TO- 1 8  PD=3 60MW 047 1 3  SM47 1 3  
A3 1 Q l 0 2-Ql 03 1 8 53-0089 5 1 TRANSISTOR PNP 2N49 1 7  SI PD=200MW 07263 S33022 
A3 1 Q l 0 4  1 8 53-00 1 0  2 TRANSISTOR PNP SI TO- 1 8  PD= 360MW 047 1 3  SM4 7 1 3  
A 3 1 Q l  05-Ql 06 1 8 53-0089 5 TRANSISTOR PNP 2N49 1 7  SI PD=2 00MW 07263 S33022 

A 3 1 Q2 0 1  1 8 55-04 1 0  0 1 TRANSISTOR J-FET N-CHAN D-MODE TO- 1 8  SI 27 0 1 4  SF5 1 006 
A3 1 Q4 0 1 -Q402 1 8 5 4-02 1 5  1 TRANSISTOR NPN SI PD=350MW FT= 300MHZ 0 47 1 3  S P S  3 6 1 1 
A3 1 Q4 0 3  1 8 54-00 1 9  3 1 TRANSISTOR NPN SI TO- 1 8  PD=360MW 07263 S-6 5 1 6  
A3 1 R l -R2 0757-0346 2 5 RESISTOR 10 1 %  . 1 25W F TC=0+- 1 00 9 1 6 37 CMF -55- 1 ,  T-l 
A 3 1  R3-R5 0757-0394 0 1 2  RESI STOR 5 1 . 1  1 %  . 1 25W F TC= 0+-100 1 97 0 1  5033R 

A3 1 R6 0698-4740 2 1 RESISTOR 4 2 . 2 K  1 %  . 25W F TC= 0+ - 1 00 9 1 6 37 CMF-60- 1 ,  T-l  
A3 1 R7 0698-7579 1 1 RESISTOR 7 . 8 53K . 1 1 . 1 25W F TC= 0+-25 1 9 7 0 1  5033R 
A3 1 R8 0698-3259 6 3 RESISTOR 7 . 87K 1% . 1 25W F TC= 0+- 1 0 0 1 9 7 0 1  5 0 3 3 R  
A 3 1 R 9  0757 -0438 3 1 RESISTOR 5 . 1 1 K 1% . 1 2 5W F TC= 0+- 1 0 0 1 9 701  5033R 
A3 1 R l 0  0757-0394 0 RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+- 1 0 0 1 9 7 0 1  5033R 

A3 1 R l 1 0757-0280 3 28 RESI STOR lK 1 1  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
A3 1 R 1 2 - R 1 3  0698-6366 2 2 RESISTOR 800 . 1 1 . 1 25W F TC= 0+-25 1 9 7 0 1  5 0 3 3 R  
A 3 1  R 1 4  0698- 3 1 5 7  3 7 RESISTOR 1 9 . 6 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

See introduction t o  this section for ordering information 
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Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 

3 1 R 1 5  0698-6348 0 1 RESISTOR 3K . 1 %  . 1 25W F TC=0+-25 1 9 7 0 1  5033R 
3 1 R 1 6  0698-0085 0 3 RESISTOR 2 . 6 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  

3 1 R 1 7  0757-0726 2 1 RESISTOR 5 1 1  1 %  . 25W F TC=0+ - 1 00 1 9 70 1 5043R 
3 1 R 1 8  0757 - 0 4 1 6  7 3 RESISTOR 5 1 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1.R 1 9  0698- 3 1 3 2  4 4 RESISTOR 2 6 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R20 0757-04 1 1  2 2 RESISTOR 332 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R2 1  0757-0394 0 RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

3 1 R22 0698-0085 0 RESISTOR 2 . 6 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R23 0698- 4496 5 2 RESISTOR 4 5 . 3 K 1 %  . 1 25W F TC= 0+ - 1 00 9 1 637 CMF-5 5 - 1 , T - 1  
3 1 R24 0698-0085 0 RESISTOR 2 . 6 1 K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1R25 0757-0280 3 RESISTOR 1K 1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R2 6  0698-4496 5 RESISTOR 4 5 . 3 K 1 %  . 1 25W F TC= 0+ - 1 00 9 1 637 CMF - 5 5 - 1 , T - 1  

3 1 R27-R28 0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5 0 3 3 R  
3 1 R29 8 1 5 0- 3375 5 1 RESISTOR-ZERO OHMS 22 AWG LEAD D I A  75042 ZEROHM 
3 1 .R30-R34 0757-028 0 3 RESISTOR 1K 1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
3 1 R 1 0 1 -R 1 02 07 57 -0346 2 RESISTOR 10 1 %  . 1 2 5W F TC= 0+ - 1 00 9 1 637 CMF-55- 1 ,  T- 1 
3 1 R 1 03 0698-0083 8 2 RESISTOR 1 . 9 6 K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 70 1 5 0 3 3 R  

3 1 R 1 0 4 0757 -0273 4 3 RESISTOR 3 . 0 1 K  1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 05 0757-0394 0 RESI STOR 5 1 . 1  1 %  . 1 25W F TC=0+- 1 00 1 97 0 1  5033R 
3 1 R 1 06 0698-3488 3 1 RESISTOR 442 1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5033R 
3 1 R 1 0 7  0698-3447 4 1 RESISTOR 422 1 %  . 1 2 5W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
3 1 R 1 0 8  0698- 3 1 5 7  3 RESISTOR 1 9 . 6 K  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5033R 

3 1 .R 1 0 9  0757 -04 1 0  1 2 RESISTOR 3 0 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 0- R 1 1 1  0757-0394 0 RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 2  0757 -0338 2 2 RESISTOR 1 K  1 %  . 25W F TC=0+- 1 00 1 9 701  5043R 
3 1 R 1 1 3  0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 4 0757-0273 4 RESISTOR 3 . 0 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

3 1 R 1 1 5  0757-0442 9 4 RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 6  0698-3259 6 RESISTOR 7 . 8 7K 1% . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 7  0757-0442 9 RESISTOR 1 0K 1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 18 0698- 3 1 6 0  8 4 RESISTOR 3 1 . 6K 1% . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 1 9  0698- 3259 6 RESISTOR 7 . 8 7K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

3 1 R 1 20 0698- 3 1 6 0  8 RESISTOR 3 1 .  6K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 2 1  0757-0280 3 RESISTOR 1K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 22 0698- 3 1 6 0  8 RESISTOR 3 1 . 6K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R 1 2 3  0698- 3 1 5 7  3 RESISTOR 1 9 . 6K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R 1 2 4  0757-0394 0 RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  

3 1 R 1 2 5  0757-0 4 1 9  0 1 RESISTOR 6 8 1  1 %  . 1 25W F TC= 0+ - 1 00 1 97 0 1  5033R 
3 1 R 1 2 6  0698-0084 9 1 RESI STOR 2 . 1 5 K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 70 1 5 0 3 3 R  
3 1 R 1 27 0757 -04 1 0  1 RESI STOR 3 0 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 
3 1 )1 1 28 07 57 -039 4 0 RESI STOR 5 1 . 1  1 %  . 1 25W F TC=0+- 1 00 1 9 70 1 5 0 3 3 R  
3 1 R 1 29 0757-0280 3 RESI STOR 1K 1 %  . 1 25W F TC= 0+-100 1 9 7 0 1  5 0 3 3 R  

3 1 R 1 30- R 1 3 1  0757-0338 2 RESISTOR 1K 1 %  . 25W F TC= 0+-100 1 9 7 0 1  5 0 4 3 R  
3 1 R 1 32- R 1 3 3 0698-8958 2 3 RESISTOR 5 1 1 K 1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
3 1 R 1 34 069 8-31 32 4 RESISTOR 2 6 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R20 1 0698-8827 4 2 RESISTOR 1M 1 %  . 1 2 5W F TC=0+ - 1 00 1 9 70 1 5033R 
3 1 R202 0757-0442 9 RESISTOR 10K 1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  

3 1 R203-R204 0698-3451 0 2 RESISTOR 1 3 3K 1% . 1 25W F TC=0+ - 1 00 1 97 0 1  5033R 
3 1 R205 0698- 3 1 5 7  3 RESISTOR 1 9 . 6 K  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5033R 
3 1 R206 0698-8827 4 RESISTOR 1 M  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
3 1 R207 1 9 02-0177 3 1 DIODE-ZNR 1 N8 25 6 . 2V 5% 00-7 PD= . 4W 047 1 3  S Z 1 4 376RL 
3 1 R208 2 1 00- 3 1 0 3  6 1 RESISTOR-TRMR 1 0 K 1 0% C SIDE-AOJ 1 7 -TRN 73 1 38 8 9 P R 1 0 K 

3 1 R209 0757-0442 9 RESISTOR 1 0K 1 %  . 1 25W F TC=0+- 1 00 1 97 0 1  5033R 
3 1 R2 1 0  0757-0463 4 1 RESISTOR 8 2 . 5K 1% . 1 25W F TC=0+- 1 00 1 9 70 1  5033R 
3 1 R2 1 1  0757-0440 7 1 RESISTOR 7 . 5K 1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5033R 
3 1 R 2 1 2  0698- 3 1 6 0  8 RESISTOR 3 1 . 6 K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R2 1 3  0699-0 1 2 1  7 1 RESISTOR 2 . 05M 1% . 1 25W F TC=0+ - 1 00 08439 MK2 

3 1 R 2 1 4  0698-35 1 5  7 2 RESISTOR 5 . 9K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R 2 1 5  0698-8958 2 RESISTOR 5 1 1 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R2 1 6  0698-3449 6 1 RESISTOR 28 . 7K 1% . 1 25W F TC=0+- 100 1 9 7 0 1  5033R 
3 1 R2 1 7  0757-0280 3 RESISTOR 1K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
3 1 R2 1 8  0757-0442 9 1 RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

3 1 R3 0 1  0757-0072 1 1 RESISTOR 4 9 . 9  1 %  . 5W F TC=0+ - 1 00 1 9 7 0 1  5 0 5 3 R  
3 1 R3 0 2  069 8-0082 7 1 RESISTOR 464 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R304 0757-04 1 6  7 RESISTOR 5 1 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 
31  R305 0757-04 1 1  2 RESISTOR 332 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
3 1 R306 0 6 9 8 - 3 1 5 7  3 RESISTOR 1 9 . 6 K  1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5 0 3 3 R  

See introduction to this section for ordering information 
' Indicates factory selected value 4-31 
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RE PLACEABLE PARTS MOD E L  3562 i\ 

Reference 
Designation 

A 3 1 R307 
A 3 1 R308 
A3 1 R309 
A3 1 R 3 1 0-R3 1 3  
A3 1 R3 1 4  

A3 1 R4 0 1  
A3 1 R4 0 2  
A3 1 R4 0 3  
A 3 1 R 4 0 4  
A 3 1 R405 

A31 R406 
A 3 1 R407 
A3 1 R408 
A3 1 R4 0 9  
A3 1 R 4 1 0- R 4 1 2  

A3 1 R 4 1 3- R 4 1 4  
A3 1 R4 1 5  
A3 1 R 4 1 6  
A3 1 R4 1 7 -R4 1 9  
A3 1 R5 0 1 -R508 

A3 1 R5 1 0  
A 3 1 R5 1 1  
A3 1 R5 1 2  
A3 1 TP 1 -TP 1 9  
A3 1 U l  

A3 1 U 2  
A3 1 U 3 
A3 1 U4 
A3 1 U 5  
A3 1 U6 

A3 1 U7 
A3 1 U 8  
A 3 1 U 9  
A3 1 U l 0 l  
A 3 1 U 2 0 1  

A3 1 U 3 0 1  
A 3 1 U302 
A 3 1 U 303 
A 3 1 U 30 4-U305 
A3 1 U4 0 1  

A 3 1 U 5 0 1  
A 3 1 U 5 02-U503 
A 3 1 U 5 04 
A3 1 U 5 05 
A 3 1 U 5 06 

A 3 1 U 5 07 - U 5 08 
A3 1 W 2 0 1  
A3 1Y40 1 

A 3 2 ,  A34 

A32C l 00-C l 0 l  
A32C l 0 4 
A32C200-C201 
A32C202 
A32C203 

A32C20 4-C205 
A32C300 
A32C 3 0 1  
A32C302-C303 
A32C304 

A32C305-C306 
A32C307 
A32C308 
A32C309-C3 1 0  
A32C3 1 1  

4-32 

HP Part 
Number 

0757-0280 
0698- 3 1 5 7  
0757-04 1 6  
0757 -0280 
0698-35 1 5  

0757 -027 3 
0698-0083 
0757 -0394 
0757-04 1 6  
069 8-0082 

0757-0394 
0698-0082 
0757-0394 
0698-0083 
0757 -0280 

0698- 3 1 3 2  
0757-0394 
0757-0346 
0757-0280 
0757-0280 

0757-0280 
0837-0275 
0698- 3 1 5 7  
1 25 1 - 0600 
1 8 26-0488 

1 8 26-0846 
1 8 20- 1 2 8 1 
1 8 20-23 1 3  
1 8 26-0035 
1 8 20- 1 9 34 

1 8 26-02 1 0  
1 8 20- 1 2 1 1  
1 8 2 0- 3 1 4 5  
1 8 26-05 2 1  
1 8 26-0522 

1 8 26-02 1 0  
1 8 20-2772 
1 8 20- 1 4 22 
1 8 20-2779 
1 8 20-2656 

1 8 20- 1 4 1 5  
1 8 20-0697 
1 8 20-2776 
1 8 20-2772 
1 8 20-2776 

1 8 20- 2 6 9 1  
1 258- 0 1 4 1  
0 4 1 0- 1 503 
5000- 9 0 4 3  

C 
D 

3 
3 
7 
3 
7 

4 
8 
o 
7 
7 

o 
7 
o 
8 
3 

4 
o 
2 
3 
3 

3 
6 
3 o 
1 

5 
2 
3 
4 
2 

7 
8 
1 
3 
4 

7 
8 
3 
5 
7 

4 
2 
2 
8 
2 

o 
8 
1 
6 

03562-66532 2 

0 1 60-457 1 8 
0 1 80-029 1 3 
0 1 6 0- 4 5 7 1  8 
0 1 6 0- 38 4 7  9 
0 1 80-029 1 3 

0 1 6 0- 4 5 7 1  8 
0 1 6 0-5865 5 
0 1 6 0-5862 2 
0 1 6 0- 4 5 7 1  8 
0 1 60-5872 4 

0 1 6 0- 5 8 6 1  1 
0 1 60-5870 2 
0 1 6 0-4788 9 
0 1 60-5874 6 
0 1 6 0 - 5 8 6 1  1 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR lK 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 9 . 6K 1% . 1 2 5W F TC=0+ - 1 0 0 
RESISTOR 5 1 1  1 %  . 1 25W F TC= 0+ - 1 00 
RESISTOR l K  1% . 1 25W F TC=0+ - 1 00 
RESISTOR 5 . 9 K  1% . 1 25W F TC=0+ - 1 00 

RESISTOR 3 . 0 1 K  1 %  . 1 2 5W F TC=0+ - 1 00 
RESISTOR 1 . 9 6K 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 5 1 . 1  1 %  . 1 25W F TC= 0+- 1 00 

1 RESISTOR 5 1 1  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 4 6 4  1 % . 1 25W F TC=0+- 1 00 

RESISTOR 5 1 . 1  1 %  . 1 25W F TC= 0+- 1 00 
RESISTOR 4 6 4  1% . 1 25W F TC=0+ - 1 00 

1 RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+ - 1 00 
1 RESI STO R 1 . 9 6K 1 %  . 1 25W F TC=0+ - 1 0 0 

RESISTOR lK 1 %  . 1 25W F TC=0+ - 1 00 

RESISTOR 2 6 1  1% . 1 25W F TC=0+ - 1 00 
RESISTOR 5 1 . 1  1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 0  1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR l K  1 %  . 1 25W F TC= 0+- 1 00 
RESISTOR l K  1 %  . 1 25W F TC=0+- 1 0 0  

RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 
1 THERMI STOR DISC 50-OHM TC=+2 . 35% /C-DEG 

RESISTOR 1 9 . 6 K  1% . 1 25W F TC=0+ - 1 0 0 
1 9  CONNECTOR-SGL CONT PIN 1 .  1 4-MM-BSC-SZ SQ 

1 IC OP AMP WB TO- 9 9  PKG 

1 ANALOG SWITCH 4 SPST 1 6  -CBRZlSDR 
1 IC DCDR TTL LS 2-TO-4-LINE DUAL 
1 IC SHF-RGTR TTL LS SERIAL-IN SERIAL-OUT 
1 IC OP AMP LOW-DRIFT TO-99 PKG 
1 D/A 8-BIT 1 6 - CERDIP BPLR 

2 IC COMPARATOR HS 1 4-DIP-P PKG 
1 IC GATE TTL LS EXCL-OR QUAD 2-INP 
1 IC DRVR TTL ALS BUS OCTL 
1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 
1 IC OP AMP LOW-BIAS-H-IMPD QUAD 1 4-DIP-P 

IC COMPARATOR HS 1 4 -DIP-P PKG 
2 IC FF TTL ALS J-K NEG-EDGE-TRIG 
1 IC MV TTL LS MONOSTBL RETRIG 

IC CNTR TTL ALS BIN SYNCHRO 
1 IC GATE TTL ALS NAND QUAD 2-INP 

1 IC SCHMITT-TRIG TTL LS NAND DUAL 4 - I NP 
2 IC DRVR TTL S NAND L I NE DUAL 4 - I NP 
2 IC CNTR TTL ALS DECD SYNCHRO 

IC FF TTL ALS J-K NEG-EDGE-TRIG 
IC CNTR TTL ALS DECD SYNCHRO 

2 IC FF TTL F D-TYPE POS-EDGE-TRIG 
1 JMPR-REM . 0 25P 
1 CRYSTAL-QUARTZ 20 . 4 8  MHZ H C- 1 8 / U-HLDR 
1 P I N  EXTR 

2 PC BOARD ASSY ADC 

36 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
CAPACITOR-FXD l UF+- l 0 % 35VDC TA 
CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 

1 CAPACITOR-FXD . 0 1 UF + 1 00-0% 50VDC CER 
CAPACITOR-FXD l UF+- l 0 % 35VDC TA 

CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 
1 CAPACITOR-FXD 36PF +-5% 200VDC CER 0+-30 
1 CAPACITOR-FXD 240PF + - 1 %  1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 
1 CAPACITOR-FXD 750PF + - 1 %  1 00VDC CER 

CAPACITOR-FXD 1 00PF + - 1 %  1 00VDC CER 
1 CAPACITOR-FXD 430PF + - 1 %  1 00VDC CER 
1 CAPACITOR-FXD 1 8 PF +-5% 1 00VDC CER 0+-30 
2 CAPACITOR-FXO 2000PF + - 1 %  50VOC CER 

CAPACITOR-FXO 1 00PF + - 1 %  1 00VDC CER 

See introduction to this section for ordering information 
* I ndicates factory selected value 

Mfr 
Code 

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 9 7 0 1  
1 97 0 1  
1 97 0 1  
1 97 0 1  

1 97 0 1  
1 9 7 0 1  
1 97 0 1  
1 97 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 97 0 1  
9 1 6 37 
1 9 7 0 1  
1 97 0 1  

1 97 0 1  
75263 
1 97 0 1  
27264 
27 0 1 4  

27 0 1 4  
0 1 295 
0 1 295 
27 0 1 4  
06665 

27 0 1 4  
01 2 9 5  
0 1 295 
0 1 295 
0 1 295 

27 0 1 4  
0 1 295 
0 1 295 
0 1 295 
0 1 295 

01 295 
0 1 295 
0 1 295 
0 1 295 
0 1 295 

07263 
22526 
33096 
28480 

28480 

04222 
1 3606 
04222 
04222 
1 3 606 

04222 
UO 1 025 
UO 1 025 
04222 
27 1 6 7  

27 1 6 7 
27 1 6 7  
04222 
27 1 6 7 
27 1 6 7  

5 0 3 3 R  
5 03 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5 0 3 3 R  
5 03 3 R  
5 0 3 3 R  
5033R 
5033R 

5033R 
5 03 3 R  
5 0 3 3 R  
5033R 
5 03 3 R  

5 03 3 R  
5 033R 

Mfr Part Number 

CMF-55 - 1 , T-l  
5 03 3 R  
5033R 

5 03 3 R  
RL3006-50- 1 1 0-25-PTO 
5 0 3 3 R  
1 6 -06-0034 
SL34907 

LF1 33320 
SN53657 
SN70509N 
SL 1 2 4 5 1  
DAC-08 096Q 

SL27 6 1 0  
SN535 1 8 N 
SN7 1 6 4 9 N  
SN99855P 
SN99856N 

SL27 6 1 0  
SN7 1 5 4 3 N  
SN57 1 8 3  
SN7 1 5 3 7 N  
SN7 1 338N 

SN5 7 1 7 6  
SN24665 
SN7 1 7 4 4 N  
SN7 1 5 4 3N 
SN7 1 7 4 4 N  

SL82685 
65474-004 
0 4 1 0 - 1 503 
5000-9043 

03562-66532 

SA205 E l 04ZAA 
1 5 0 0 1 05X9035 A2-0YS 
SA20 5 E l 0 4ZAA 
SA1 05Cl 0 3KAA 
1 5 0 D l 05X9035A2-0YS 

SA205 E l 04ZAA 
C l 1 4G360J2G5CA 
C l 1 4G24 1 F 1 G5 CA 
SA205 E l 0 4ZAA 
CAC03COG7 5 1 F l 0 0A 

CAC02COG 1 0 1 F l 0 0A 
CAC03COG 4 3 1  F l  OOA 
MA 1 0 1 A 1 8 0JAA 
CAC03COG202F050A 
CAC02COG l 0 1 F l  OOA 
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t�O D E L  3562A R E PLACEABLE  PARTS 

I Reference 
Designation 

32C3 1 2  
32C3 1 3  
32C3 1 4  
32C3 1 5  
32C3 1 6 -C 3 1 7  

32C3 1 8  
32C3 1 9  
32C320 - C 3 2 1  
32C322 
32C323 

32C324 
32C400 
32C40 1 
32C402 
32C403 

, m���-C406 
32C407 
32C408 
32C409 

32C4 1 0  
32C4 1 1  
32C4 12-C4 1 6  
32C4 1 7  

, 32C4 1 8  

I 32C4 1 9 -C420 
, 32C500-C502 
, 32C503 

32C504 
, 32C505 

I 3 2.C5 06-C507 
, 32C508 
, 32C509 
, 32C5 1 0  
A32C5 1 1  

�32C5 1 2-C5 1 4  
A32C600-C60 2 
, 32C603 
, 32C604 
A32C605-C608 �32C609 �32CR 1 00 
�32CR200 �32CR2 0 1  

�32CR40 0-CR4 0 1  �32CR4 0 2  
il32CR403-CR404 �32CR405-CR407 �32CR500-CR5 0 1  
il32.J300 �32J400 
�32L300 
�32L 3 0 1  
�32L302 �32L303 �32L500-L5 01 
�32L502 
�32MP688 
�32Q400 �3 2 R 1 00 

3 2R l 0 1  r.32R l 02 
32R l 0 3  
32R 1 0 4 
32R l 05 

32R l 06 
32R l 07 
32R 1 0 8  

HP Part 
Number 

0 1 60-5880 
01 60-5 8 7 1  
0 1 60- 4807 
01 60-5873 
0 1 80-029 1 

01 60-5863 
01 60- 4 8 1 2  
0 1 80-029 1 
0 1 6 0- 4 5 7 1  
01 80- 1 7 9 4  

0 1 80-029 1 
0 1 60-479 3 
0 1 6 0- 4 5 7 1  
0 1 6 0-4789 
0 1 6 0-457 1 

0 1 60-4447 
01 60-457 1 
0 1 60-4787 
0 1 6 0-457 1 
0 1 80-0309 

C 
D 

4 
3 
3 
S 
3 

3 
o 
3 
8 
3 

3 
6 
8 
o 
8 

7 
8 
8 
8 
4 

0 1 8 0- 029 1 3 
0 1 6 0-4793 6 
01 60- 457 1 8 
0 1 60-4793 6 
0 1 6 0- 4825 5 

0 1 60-457 1 8 
0 1 60-457 1 8 
0 1 8 0-029 1 3 
0 1 8 0- 1 7 9 4  3 
0 1 60-457 1 8 

0 1 8 0-029 1 3 
0 1 8 0-0309 4 
0 1 60-457 1 8 
0 1 80- 1 7 9 4  3 
0 1 60-4789 0 

0 1 60-457 1 8 
0 1 60-457 1 8 
0 1 6 0- 4808 4 
0 1 8 0- 0 1 9 7  8 
0 1 6 0- 4 5 7 1  8 

0 1 6 0- 4822 2 
1 9 0 1 -0050 3 
1 9 0 1 -0050 3 
1 9 02-0686 3 
1 9 0 1 -0050 3 

1 9 02-0952 6 
1 9 0 1 -05 1 8  8 
1 9 0 1 -0040 1 
1 9 0 1 -0040 1 
1 25 1 -4822 6 

1 25 1 -7629 7 
0356 1 -60302 1 
0356 1 - 6030 1 0 
0356 1 - 60303 2 
0356 1 -6030 1 0 

9 1 40-0029 0 
9 1 40-0748 0 
0340-0564 3 
1 8 55-0269 7 
0757-0280 3 

0698-6360 6 
0698-7847 6 
0757-040 1 0 
0698-6624 5 
0698-6362 8 

0698-6624 
0698-6362 
0757-04 0 1  

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

1 CAPACITOR-FXD 2200PF + - 1 %  50VDC CER 
1 CAPACITOR-FXD S 1 0PF + - 1 %  1 00VDC CER 
1 CAPACITOR-FXD 33PF +-S% 1 00VDC CER 0+-30 
1 CAPACITOR-FXD l S 00PF + - 1 %  SOVDC CER 

CAPACITOR-FXD l UF+- l 0% 3SVDC TA 

1 CAPACITOR-FXD 330PF + - 1 %  1 00VDC CER 
1 CAPACITOR-FXD 220PF +-5% 1 00VDC CER 

CAPACITOR-FXD l UF+- 1 0% 35VDC TA 
CAPACITOR-FXD . 1 U F +80-20% SOVDC CER 
CAPACITOR-FXD 22UF+- l 0% 3SVDC TA 

CAPACITOR-FXD l UF+- l 0% 3SVDC TA 
3 CAPACITOR-FXD 6 . 8 PF + - . 5 PF 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 
2 CAPACITOR-FXD 1 5 PF +-S% 1 00VDC CER 0+-30 

CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 

1 CAPACITOR-FXD 220PF + - 1 0 % SOVDC POLYP 
CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 

1 CAPACITOR-FXD 22PF +-S% 1 00VDC CER 0+-30 
CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

1 CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 

1 CAPACITOR-FXD 1 UF+ - l 0% 3SVDC TA 
CAPACITOR-FXD 6 . 8 PF + - . S PF 1 00VDC CER 
CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 
CAPACITOR-FXD 6 . 8PF + - . SPF 1 00VDC CER 

1 CAPACITOR-FXD S60PF +-S% 1 00VDC CER 

CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 
CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 
CAPACITOR-FXD l UF+- l 0% 3SVDC TA 

1 CAPACITOR-FXD 22UF+ - l 0% 3SVDC TA 
CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 

CAPACITOR-FXD l UF+- 1 0% 35VDC TA 
CAPACITOR-FXD 4 . 7UF+-20% 1 0VDC TA 
CAPACITOR-FXD . 1 U F +80-20% SOVDC CER 
CAPACITOR-FXD 22UF+ - l 0% 35VDC TA 
CAPACITOR-FXD l S PF +-5% 1 00VDC CER 0+-30 

CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 
CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 

1 CAPACITOR-FXD 470PF +-S% 1 00VDC CER 
1 CAPACITOR-FXD 2 . 2UF+- l 0% 20VDC TA 

CAPACITOR-FXD . 1 UF +80-20% SOVDC CER 

1 CAPACITOR-FXD 1 000PF +-S% 1 00VDC CER 
4 DIODE-SWITCHING 80V 200MA 2NS DO-3S 

DIODE-SWITCHING 80V 200MA 2NS DO-3S 
1 DIODE-ZNR 6. 2V 2% DO-7 PD= . 4W TC= + .  002% 

DIODE-SWITCHING 80V 200MA 2NS DO-3S 

1 DIODE-ZNR S . 6V S% DO-3S PD= . 4W TC= + . 046% 
1 DIODE-SCHOTTKY SM SIG 
S DIODE-SWITCHING 30V SOMA 2NS DO-3S 

DIODE-SWITCHING 30V SOMA 2NS DO-3S 
1 CONN-POST TYPE . 1  OO-P IN-SPCG 3-CONT 

1 CONN-POST TYPE . 1 00-PIN-SPCG 40-CONT 
1 L-2304UH 1% 

L-2035UH 1 % 
1 L - 1 8 34 U H  1 %  
2 L-203SUH 1 %  

INDUCTOR RF-CH-MLD 1 00UH 1 0% . 2 S DX . 3 1 3 LG 
1 I NDUCTOR 2S0UH 2S% . 2 SDX . SLG Q = 3  
1 INSULATOR-XSTR THRM-CNDCT 
1 TRANSISTOR MOSFET N-CHAN E-MODE TO-72 SI 

1 7  RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 

1 RESISTOR 1 0K . 1 %  . 1 2SW F TC= 0+-2S 
1 RESISTOR 1 . 1 1 1 K . 1 % . 1 2SW F TC=0+-2S 
3 RESI STOR 1 0 0 1 %  . 1 2SW F TC=0+ - 1 00 
7 RESI STOR 2K . 1 % . 1 2SW F TC=0+-25 
S RESISTOR 1 K  . 1 %  . 1 2SW F TC=0+-2S 

RESISTOR 2K . 1 %  . 1 2SW F TC= 0+-2S 
RESISTOR l K  . 1 %  . 1 2SW F TC= 0+-2S 
RESISTOR 1 0 0 1% . 1 2SW F TC=0+ - 1 00 

See i ntroduction to this section for ordering information 
* Indicates factory selected value 

Mfr 
Code 

27 1 6 7  
27 1 6 7  
27 1 6 7  
27 1 6 7 
1 3606 

U0 1 025 
27 1 6 7 
1 3606 
04222 
1 3606 

1 3606 
27 1 6 7 
04222 
27 1 67 
04222 

2S088 
04222 
27 1 6 7 
04222 
1 3606 

1 3606 
27 1 6 7  
0 4 2 2 2  
27 1 6 7  
27 1 6 7  

04222 
04222 
1 3 606 
1 3 606 
04222 

1 3606 
1 3606 
04222 
1 3606 
27 1 6 7  

04222 
04222 
27 1 67 
1 3606 
04222 

27 1 6 7 
07263 
07263 
047 1 3  
07263 

0 47 1 3  
28480 
07263 
07263 
27264 

00779 
28480 
28480 
28480 
28480 

9 9 4 8 4  
042 1 3  
SS28S 
S0 1 0 4 1  
1 9 701 

1 9 7 0 1  
1 97 0 1  
1 97 0 1  
1 97 0 1  
1 9 70 1 

1 9 7 0 1  
1 9 701  
1 97 0 1  

Mfr Part Number 

CAC03COG222FOSOA 
CAC03COGS l l F 1 00A 
CAC02COG 33 0 J l 00 A  
CAC03COG 1 S 2FOSOA 
1 5 0D l 0SX903SA2-DYS 

C1 24G33 1 F 1 GSCA 
CAC02COG2 2 1 J 1 00A 
l S 0 D l 0SX903SA2-DYS 
SA20 S E 1 04ZAA 
l S 0 D226X903SR2-DYS 

l S 0 D l 0SX903SA2-DYS 
CAC02COG6R8D l 00A 
SA2 0 S E 1 04ZAA 
CAC02COG 1 50J 1 OOA 
SA20S E l  04ZAA 

B33063-A 1 2 2 1 -K 
SA20 S E 1 0 4ZAA 
CAC02COG220J 1 OOA 
SA20 S E 1 0 4 ZAA 
l S 0D47SX001 0A2-DYS 

l S 0 D l 0SX903S A2-DYS 
CAC02COG6R 8 D l 00A 
SA20 S E 1 04ZAA 
CAC02COG 6 R 8 D l 00A 
CAC03COGS6 1 J 1 OOA 

SA20 S E 1 04ZAA 
SA20 S E 1 04ZAA 
1 S 0 D l 0SX9035A2-DYS 
l S 0D226X903SR2-DYS 
SA20S E 1 0 4ZAA 

l S 0 D l 0SX9035A2-DYS 
l S 0D47SX001 0A2-DYS 
SA20 S E 1 04ZAA 
1 5 0 D 226xg035R2-DYS 
CAC02COG 1 S 0 J l 00A 

SA2 0S E 1 04ZAA 
SA2 0 S E 1 04ZAA 
CAC02COG 4 7 1 J 1 00A 
l S 0 D22SX9020A2 - DYS 
SA2 0 S E 1 04ZAA 

CAC03COG 1 02J l 00A 
FDH 6308 
FDH 6308 
SZ 1 2 1 7 0  
F D H  6308 

SZ30035-0 1 0  
1 9 0 1 -0 S 1 8  
FDH 1 088 
FDH 1 088 
22-03-203 1 

5329 SS-7 
035 6 1 -60302 
035 6 1 -6030 1 
035 6 1 -60303 
03S 6 1 -60301 

3 1 0 0 - 1 2 - 1 0 1  
1 6 7 0 - 1  
740 3-09FR-S l 
SD2 1 4  
S033R 

S033R 
S033R 
S033R 
S033R 
S033R 

S 0 3 3 R  
S 0 3 3 R  
S 0 3 3 R  

4-33 
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RE PLACEABLE  PARTS MOD E L  3562A 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number 
Designation Number D Code 

A32R l l l  0757-0346 2 1 0  RESI STOR 10 1 %  . 1 25W F TC=0+ - 1 00 9 1 6 37 CMF-55- 1 ,  T-l  
A32 R l 1 2  0757-0460 1 1 RESISTOR 6 1 . 9 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

A32R200 0757-0280 3 RESISTOR lK 1% . 1 25W F TC= 0+ - 1 00 1 9 70 1 5033R 
A32R20 1 0698-3279 0 2 RESISTOR 4 . 9 9 K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5033R 
A32R202 0757-0280 3 RESISTOR lK 1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
A32R203 0151-0346 2 RESISTOR 10 1% . 1 25W F TC=0+ - 1 00 9 1 6 3 1  CMF-55- 1 ,  T- 1 
A32R204 0698-4205 4 1 RESISTOR 2 1 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 1 0 1  5033R 

A32R205 0757-0274 5 3 RESISTOR 1 . 2 1 K  1% . 1 25W F TC= 0+ - 1 00 1 9 701  5033R 
A32R206 0757-0442 9 2 RESISTOR 1 0K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 701  5033R 
A32R207 0698-3279 0 RESI STOR 4 . 9 9 K  1 %  . 1 2 5W F TC=0+ - 1 00 1 97 0 1  5033R 
A32R208 0757-0280 3 RESISTOR l K  1 %  . 1 25W F TC= 0+ - 1 00 1 9 7 0 1  5033R 
A32R300 8 1 50- 3375 5 2 RESISTOR-ZERO OHMS 22 AWG LEAD D I A  75042 ZEROHM 

A32R3 0 1  0698-4500 2 1 RESISTOR 57 . 6K 1 % . 1 25W F TC=0+ - 1 00 9 1 6 3 7  CMF -55 - 1 , T-l  
A32R302 0698-8629 4 1 RESISTOR 1 . 69 K  . 1 % . 1 25W F TC=0+-25 1 9 701  5033R 
A32R303 0698-6362 8 RESISTOR l K  . 1 %  . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3R 
A32R304 0698-6624 5 RESISTOR 2K . 1 %  . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  
A32R305 0698-6362 8 RESISTOR l K  . 1 %  . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  

A 3 2 R 3 0 6  0698-6624 5 RESISTOR 2K . 1 % . 1 2 5W F TC=0+-25 1 97 0 1  5033R 
A32R307 0698-6362 8 RESISTOR l K  . 1 %  . 1 25W F TC=0+-25 1 97 0 1  5 0 3 3 R  
A32R308-R3 1 1  0757-0346 2 RESISTOR 10 1 %  . 1 25W F TC=0+ - 1 00 9 1 6 37 CMF -55 - 1 ,  T-l  
A32R3 1 2  0757-0403 2 1 RESISTOR 1 2 1  1 %  . 1 25W F TC=0+- 1 00 1 97 0 1  5033R 
A32R3 1 3- R 3 1 6  0757-0346 2 RESI STOR 1 0  1 %  . 1 25W F TC= 0+ - 1 00 9 1 6 37 CMF-5 5 - 1 , T - l  

A 3 2R 3 1 7  0757- 1 09 4  9 2 RESISTOR 1 . 4 7K 1% . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
A32R 3 1 8  0698- 3 1 6 1  9 2 RESISTOR 38 . 3 K  1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  
A 3 2 R 4 0 0  2 1 00- 3354 9 1 RESISTOR-TRMR 5 0K 1 0 %  C SIDE-ADJ 1 -TRN 73 1 38 72XR50K - 1 49B 
A32R40 1 2 1 00-3207 1 1 RESISTOR-TRMR 5K 1 0 % C SIDE-ADJ 1 -TRN 32997 338 6X-Y46-502 
A32R402 0757-027 4 5 RESISTOR 1 . 2 1 K  1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  

A32R403 8 1 5 0- 3 375 5 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 75042 ZEROHM 
A32R404 0698-6320 8 1 RESI STOR 5K • 1 % . 1 25W F TC=0+-25 9 1 6 3 7  CMF -55 - 1 , T-9 
A32R405 0698- 6627 8 1 RESISTOR 25K . 1 %  . 1 25W F TC=0+-25 1 9 70 1 5033R 
A32R406 0698-6624 5 RESISTOR 2K . 1 %  . 1 25W F TC=0+-25 1 9 70 1 5033R 
A32R407 0698- 3 1 6 2  0 1 RESISTOR 4 6 .  4K 1 % . 1 25W F TC=0+ - 1 00 1 97 0 1  5 03 3 R  

A32R408 2 1 00-3054 6 1 RESISTOR-TRMR 50K 1 0 %  C SIDE-ADJ 1 7 -TRN 73 1 38 8 9 PR50K 
A32R409 0698-6 377 5 1 RESISTOR 200 . 1 % . 1 25w F TC=0+-25 9 1 637 CMF-55- 1 ,  T-9 
A32R4 1 0  0698- 4 4 1 2  5 1 RESISTOR 1 4 3  1 %  . 1 25W F TC=0+-100 9 1 6 3 7  CMF -55- 1 , T-l  
A32R4 1 1  0698- 3 1 6 1  9 RESISTOR 38 . 3 K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A32R4 1 2  0757 - 1 09 4  9 RESISTOR 1 . 4 7K 1 %  . 1 25W F TC=0+- 1 00 1 9 70 1 5033 R 

A32R4 1 3  0698-6624 5 RESISTOR 2K . 1 % . 1 25W F TC= 0+-25 1 9 7 0 1  5 0 3 3 R  
A32R4 1 4  0757-0467 8 1 RESISTO R 1 2 1 K  1 %  . 1 2 5W F TC=0+ - 1 0 0 1 9 70 1 5 0 3 3 R  
A32R4 1 5  0757-0442 9 RESISTO R 1 0K 1 %  . 1 2 5W F TC=0+- 1 0 0  1 97 0 1  5 0 3 3 R  
A32R4 1 6  0698-3445 2 1 RESISTO R 348 1%  . 1 25W F TC= 0+ - 1 00 1 97 0 1  5 0 3 3 R  
A32R4 1 7 -R4 1 8  0698-6 3 6 1  7 3 RESISTOR 8K . 1 % . 1 25W F TC=0+-25 1 9 70 1 5 0 3 3 R  

A32R4 1 9  0698-4503 5 1 RESI STO R 6 6 . 5 K 1 %  . 1 25W F TC=0+ - 1 00 9 1 6 3 7  CMF-5 5 - 1 , T-l  
A32R4 20 0699-0690 5 1 RESISTOR 302 . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  
A32R4 2 1  0757 -0459 8 1 RESISTOR 5 6 .  2K 1 % . 1 25W F TC=0+ - 1 00 1 9 70 1 5 0 3 3 R  
A32R422 2 1 00-3502 9 1 RESISTOR-TRMR 200 1 0 % C TOP-ADJ 1 7-TRN 73 1 3 8 61WR200 
A32R4 23 0698- 3 1 5 6  2 1 RESISTOR 1 4 . 7 K  1 %  . 1 25W F TC= 0+-1 00 1 9 7 0 1  5 0 3 3 R  

A 3 2 R 4 2 4  0757 -027 4 5 RESISTOR 1 . 2 1 K  1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3R 
A32R425 0757-0290 5 1 RESISTOR 6 . 1 9 K  1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A32R426 0698-3444 1 1 RESISTOR 3 1 6  1 %  . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  
A32R427 0698-8959 3 1 RESISTOR 6 1 9 K  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A32R4 28 0757-0462 3 1 RESISTOR 75K 1 %  . 1 25W F TC=0+- 1 00 1 97 0 1  5 0 3 3 R  

A32R429 0698-6366 2 1 RESISTOR 800 . 1 % . 1 25w F TC=0+-25 1 9 70 1 5 0 3 3 R  
A32R4 30 0757 -0472 5 1 RESISTOR 200K 1 % . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A32R4 3 1  03562-625 0 1  7 COMPONENT KIT 28480 03562-62501 
A32R4 32 0757 -0428 1 1 RESISTOR 1 . 6 2K 1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3R 
A32R4 33 0757-0443 0 1 RESI STO R l l K 1 %  . 1 25W F TC=0+ - 1 0 0 1 9 7 0 1  5 0 3 3 R  

A32R4 34 0698-6624 5 RESISTOR 2K . 1 % . 1 25W F TC= 0+-25 1 9 7 0 1  5033R 
A32R4 35 0699-0842 9 1 RESISTOR 6 . 1 9 K  . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  
A32R4 36 0757-04 0 1  0 RESISTOR 1 00 1% . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5033R 
A32R4 37 0757-0280 3 RESISTOR lK 1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 
A32R4 38 0698-7394 8 1 RESI STOR 6 9 8  . 1 % • 1 25W F TC=0+-25 1 9 7 0 1  5033R 

A32R4 39 069 8-636 1 7 RESISTOR 8K . 1 % . 1 25W F TC= 0+-25 1 9 7 0 1  5 0 3 3 R  
A32R5 00-R5 01  0757 -0280 3 RESISTOR lK 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A32R50 2-R503 0698-3454 3 2 RESISTOR 2 1 5 K  1% . 1 25W F TC=0+- 1 0 0  1 9 7 0 1  5 0 3 3 R  
A32R504 0757 -0280 3 RESISTO R lK 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A32R505 0157-0482 1 1 RESISTO R 5 1 1 K 1 %  . 1 25W F TC= 0+ - 1 00 1 9 701  5033R 

4-34 
See introduction to this section for ordering information 
' I ndicates factory selected value 
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I Reference 
Designation 

32R506 
3. 2R507 
32R508 
32R509 
32R5 1 0  

32R5 1 1  
32R5 1 2  
32R5 1 3  
3.2R5 1 4  
32R5 1 6  

32R5 1 1  
32R5 1 2  
32R5 1 3  
32R5 1 4  
32R5 1 6  

32R5 1 7 -R520 
32R600-R602 
32R604 
32RN 1 0 0  
32RN200 

32T200 
32U 1 00 
32U 1 0 1 - U 1 0 2  
32U200 
32U201 

32U202-U203 
32U300-U301 
32U400 
32U40 1 - U402 
32U403 

32U404 
32U405 
32U406 
32U500 
32U501  

32U502 
32U503 
32U504 
32U505 
32U600 

32U600 
32U601 
32U602 
32U603 
3 2 U 6 04 

3 2 U 6 05 
3 2 U 6 06 
32U607 
3 2 U 6 08 

3 3 ,  A35 

3 3 C 1 00 
3 3C 1 0 1  
3 3C 1 02 
3 3 C 1 0 3  
3 3 C 1 0 4  

33C1 05 
3 3C 1 06 
3 3 C 1 0 7  
33C1 08 
33C1 09 

HP Part 
Number 

0698-4429 
0 6 9 8- 4 4 7 1  
0683- 0475 
0757-0280 
0757-0273 

0757-0280 
0757- 0 4 1 6  
0698-3266 
0757-0280 
0 6 9 8- 3202 

0757-0280 
0757 - 04 1 6  
0698-3266 
0757-0280 
0698-3202 

0757-0280 
0757-0280 
0757-0280 
1 8 1 0-0523 
1 8 1 0-0523 

9 1 00-26 1 6  
1 8 26-05 8 1  
1 8 26-07 1 5  
1 8 26-05 8 1  
1 8 20- 1 9 34 

1 8 20-3423 
1 8 26-07 1 5  
1 8 26-0445 
1 82 6 -0 1 09 
1 8 26- 1 1 27 

1 8 26-0528 
1 8 26-05 0 1  
1 8 26-0 1 09 
1 8 2 6 - 0 1 7 5  
1 8 26-07 1 5  

1 8 26-0 1 7 5  
1 8 20-2656 
1 8 20-047 1 
1 8 20- 1 6 45 
03562- 6 2 5 0 1  

1 8 26 - 1 1 1 0  
1 8 2 6- 1 1 1 2  
1 8 20-34 4 1  
1 8 20-3423 
1 8 20-27 1 1  

1 8 20-2488 
1 8 20-26 9 6  
1 8 20- 1 074 
1 8 20-0697 
1 25 1 -0600 

2 1 90-0004 
2200- 0 1 0 3  
5000-9043 
2260-00 0 1  
1 258-0 1 4 1  
1 2 50- 1 3 39 

C 
D 

3 
7 
5 
3 
9 

3 
7 
5 
3 
9 

3 
3 
3 
2 
2 

1 
5 
7 
5 
2 

8 
7 
o 
3 
7 

o 
9 
3 
3 
7 

3 
7 
o 
2 
7 

8 
o 
o 
8 
5 

3 
5 
1 
2 
o 

03562-66533 3 

0 1 6 0- 34 4 0  8 
0 1 6 0- 4 7 9 6  9 
0 1 2 1 -0556 9 
0 1 6 0- 4 7 9 6  9 
0 1 6 0-2207 3 

0 1 6 0- 47 9 8  1 
0 1 2 1 - 0556 9 
0 1 60-4787 8 
01 60-457 1 8 
0 1 80-02 1 0  6 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

1 RESISTOR 1 . 8 7K 1% . 1 25W F TC=0+ - 1 0 0 
1 RESISTOR 7 . 1 5 K  1% . 1 25W F TC=0+ - 1 0 0 
1 RESI STOR 4 . 7  5% . 25W CF TC=0-400 

RESISTOR 1K 1% . 1 25W F TC=0+- 1 00 
1 RESISTOR 3 . 0 1 K  1 %  . 1 25W F TC=0+ - 1 0 0 

RESISTOR 1K 1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 5 1 1  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 237K 1 %  . 1 25W F TC= 0+-100 
1 RESISTOR 1 K  1 %  . 1 25W F TC= 0+-100 
1 RESISTOR 1 . 74K 1 %  . 1 25W F TC=0+ - 1 0 0 

RESISTOR 1K 1% . 1 2 5W F TC=0+ - 1 00 
1 RESISTOR 5 1 1  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 237K 1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 1K 1% . 1 25W F TC=0+ - 1 00 
1 RESI STOR 1 . 74K 1 %  . 1 25W F TC=0+- 1 00 

RESISTOR 1 K  1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 K  1 %  . 1 25W F TC=0+ - 1 00 
RESISTOR 1 K  1 %  . 1 25W F TC= 0+- 1 00 

2 NETWORK-RES 1 4 -DIP MULTI-VALUE 
NETWORK-RES 1 4-DIP MULTI-VALUE 

1 TRANSFORMER-PULSE BIFILAR WOUND ; 1 8 . 0  MM 
2 ANALOG MULTIPLEXER 8 CHNL 16 -CBRZlSDR 

IC OP AMP LOW-NOISE 8-DIP-P PKG 
ANALOG MULTIPLEXER 8 CHNL 1 6  -CBRZ/SDR 

1 D/A 8-BIT 1 6 -CERDIP BPLR 

2 IC SHF -RGTR TTL LS ASYNCHRO SERIAL-IN 
5 IC OP AMP LOW-NOISE 8-DIP-P PKG 
1 IC V RGLTR-FXD-NEG 4 . 8/5 . 2V TO-220 PKG 
1 IC OP AMP WB TO-99 PKG 
1 IC PRCN DUAL 8-TO-99 PKG 

1 IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 
1 ANALOG MULTIPLEXER 6 CHNL 16 -DIP-P 

IC OP AMP WB TO-99 PKG 
2 IC COMPARATOR GP DUAL 1 4-DIP-P PKG 

IC OP AMP LOW-NOISE 8-DIP-P PKG 

IC COMPARATOR GP DUAL 1 4-DIP-P PKG 
1 IC GATE TTL ALS NAND QUAD 2-INP 
1 IC I NV TTL HEX 1 - INP 
1 IC BFR TTL LS BUS QUAD 
1 COMPONENT KIT 

1 D/A 1 6 -BIT 24-DIP-C BPLR 
1 AID 8 - 1 /2-BIT 1 8 -DIP-C BPLR 
1 IC GATE-ARY CMOS 

IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
1 IC DRVR TTL LS L I NE DRVR OCTL 

1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 
1 IC DRVR TTL NOR QUAD 2-INP 
1 IC DRVR TTL S NAND L I NE DUAL 4-INP 

49 CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 

1 WASHER-LK INTL T N O .  4 . 1 1 5-IN-ID 
1 SCREW-MACH 4-40 . 25 -I N-LG PAN-HD-POZI 
1 P I N  EXTR 
1 NUT-HEX-DBL-CHAM 4-40-THD . 0 9 4 - IN-THK 
1 JMPR-REM . 025P 
1 CONNECTOR-RF SM-SLD M PC 50-OHM 

2 PC BOARD- I NPUT 

1 CAPACITOR-FXD . 3 9 U F  +-5% 200VDC 
4 CAPACITOR-FXD 3 . 9 P F  + - . 25PF 1 00VDC CER 
4 C-V . 6 -6PF 50V AIR 

CAPACITOR-FXD 3 . 9 PF + - . 25PF 1 00VDC CER 
1 CAPACITOR-FXD 300PF +-5% 300VDC MICA 

2 CAPACITOR-FXD 2 . 7PF + - . 25PF 1 00VDC CER 
C-V . 6-6PF 50V ' AIR 

4 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 
16 CAPACITOR-FXD . 1  UF +80- 20% 50VDC CER 

4 CAPACITOR-FXD 3 . 3UF+-20% 1 5VDC TA 

See introduction to this section for ordering information 
* Indicates factory selected value 

Mfr 
Code 

9 1 6 37 
9 1 6 37 
77902 
1 9 7 0 1  
1 97 0 1  

1 9 70 1 
1 9 7 0 1  
1 97 0 1  
1 9 70 1 
1 9 70 1 

1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 7 0 1  
1 9 701  
1 9 7 0 1  
7M605 
7M605 

1 3 6 0 6  
27 0 1 4  
1 8 3 2 4  
27 0 1 4  
06665 

0 1 295 
1 8 3 2 4  
07263 
3437 1 
270 1 4  

27 0 1 4  
047 1 3  
3437 1 
27 0 1 4  
1 8 32 4  

27 0 1 4  
0 1 295 
0 1 29 5  
0 1 2 9 5  
2 8 4 8 0  

8 E 1 7 5  
T O  1 085 
S0 1 6 7  
0 1 295 
0 1 295 

0 1 295 
07263 
0 1 2 9 5  
0 1 295 
27264 

T 1 2345 
83486 
28480 
T 1 234 
22526 
9829 1 

28480 

84 4 1 1  
27 1 67 
1 8 736 
27 1 6 7 
00853 

27 1 6 7 
1 8 7 3 6  
27 1 6 7  
04222 
1 3606 

Mfr Part Number 

CMF-55 - 1 , T - 1  
CMF-5 5- 1 ,  T - 1  
R - 2 5 J  
5 0 3 3 R  
5 0 3 3 R  

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5033R 

5 0 3 3 R  
5033R 
5033R 
1 1 7 2  
1 1 7 2  

9 1 00-26 1 6  
SL 37506 
CC3802 
SL37506 
DAC-08 096Q 

SN7 4LS595N 
CC3802 
SL2 6 5 8 3  
HA2-2625 B3053-032 
LF4 1 2 CH 

SL35806 
SC45297PK 
HA2 - 2625 B3053-032 
SL2 6763 
CC3802 

SL2 6 7 6 3  
SN7 1 3 38N 
SN 1 9 2 35 
SN57686N 
03562-62501 

DAC702KH/2D330 
TDC 1 00 1 J 8C 
MB63H30 1 P  
SN74LS595N 
SN7 1 5 04N 

SN7 1 1 7 1 N  
SL82690 
SN43266 
SN24665 
1 6 - 0 6-0034 

SF 1 9 04 -00 
2200-0 1 0 3 
5000-9043 
2260-0001 
65474-004 
52-05 1 -0000 

0 3 5 6 2-66533 

HEW-249 
CAC02COG 3 R9 C 1 00A 
v5027 
CAC02COG 3 R9 C 1 00A 
0 1 6 0 -2207 

CAC02COG2R7C 1 OOA 
V5027 
CAC02COG220J 1 00A 
SA205 E 1 0 4 ZAA 
1 5 0D335X0 0 1 5 A2 - DYS 

4-35 
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Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number I Designation Number D Code 

A33Cl l 0  0 1 80-02 1 0  6 CAPACITOR-FXD 3 . 3UF+-20% 1 5VDC TA 1 3 606 1 5 0D335XO O 1 5A2-DYS 
A33Cl l l - C l 1 2  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 0 4ZAA 
A33C l 1 3  0 1 6 0-4786 7 2 CAPACITOR-FXD 27PF +-5% 1 00VDC CER 0+-30 27 167 CAC02COG27 0 J l 00A 
A33C200 0 1 6 0-3440 8 CAPACITOR-FXD . 39 UF +-5% 200VDC 84 4 1 1  HEW-249 
A33C2 0 1  0 1 6 0- 4796 9 CAPACITOR-FXD 3 . 9 P F  + - . 2 5 PF 1 00VDC CER 27 1 67 CAC02COG3R 9 C l 00A 

A33C202 0 1 2 1 -0556 9 C-V . 6 -6PF 50V AIR 1 8 736 V5027 
A33C203 0 1 6 0-4796 9 CAPACITOR-FXD 3 . 9 P F  +- . 25PF 1 00VDC CER 27 1 67 CAC02COG3R9C l 00A 
A33C204 0 1 6 0- 2207 3 CAPACITOR-FXD 300PF +-5% 300VDC MI CA 00853 0 1 60-2207 
A33C205 01 60-4798 1 CAPACITOR-FXD 2 . 7 PF + - . 25PF 1 00VDC CER 27 1 6 7 CAC02COG2R7Cl 00A 
A33C206 0 1 2 1 -0556 9 C-V . 6 - 6 PF 50V AIR 1 8736 V5027 

A33C207 0 1 6 0- 4 78 7  8 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 27 1 67 CAC02COG220 J l 00A 
A33C208 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 0 4ZAA 
A33C209-C2 1 0  0 1 80-02 1 0  6 CAPACITOR-FXD 3 . 3UF+-20% 1 5VDC TA 1 3606 1 5 0D335XO O 1 5A2-DYS 
A33C2 1 1 -C 2 1 2  0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA2 0 5 E l 04ZAA 
A33C2 1 3  0 1 6 0- 4786 7 CAPACITOR-FXD 27PF +-5% 1 00VDC CER 0+-30 27 1 6 7 CAC02COG27 0 J l 00A 

A33C400-C403 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80- 20% 50VDC CER 04222 SA2 0 5 E l 04ZAA 
A33C5 04 0 1 6 0- 4787 8 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 27 1 6 7 CAC02COG 2 2 0 J l 00A 
A33C5 05 0 1 60-4792 5 1 CAPACITOR-FXD 8 . 2 PF + - . 5PF 1 00VDC CER 27 1 6 7  CAC02COG8R2D l 00A 
A33C5 06 0 1 60-47 9 1  4 1 CAPACITOR-FXD 1 0 PF +-5% 1 00VDC CER 0+-30 27 1 6 7 CAC02COG 1 0 0 J l 00A 
A33C5 08 0 1 6 0-4806 2 1 CAPACITOR-FXD 39PF +-5% 1 00VDC CER 0+-30 27 1 6 7  CAC02COG390J l 00A 

A33C5 09-C5 1 0  0 1 60-4787 8 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 27 1 6 7  CAC02COG220 J l 00A 
A33C600 01 60-457 1 8 CAPACITOR-FXD . 1  UF +80-20% 50VDC CER 04222 SA205 E l 0 4ZAA 
A33C6 0 1  0 1 8 0- 1 7 3 1  8 1 CAPACITOR-FXD 4 . 7UF+ - l 0% 50VDC TA 1 3 606 1 5 0D475X9050B2-DYS 
A33C602 0 1 8 0-2207 5 1 CAPACITOR-FXD 1 00UF+- l 0% 1 0VDC TA 1 3606 1 5 0 D l 07X90 1 0 R2-DYS 
A33C6 03 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 

A33C604 0 1 80- 1 7 3 1  8 CAPACITOR-FXD 4 . 7UF+- l 0% 50VDC TA 1 3606 1 5 0D475X9050B2-DYS 
A33C6 05 0 1 8 0-0097 7 1 CAPACITOR-FXD 47UF+ - l 0% 35VDC TA 1 3606 1 5 0D476X9035 S2-DYS 
A33C6 06-C607 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A33C6 08 0 1 80-0097 7 CAPACITOR-FXD 47UF+- l 0% 35VDC TA 1 3 606 1 50D476X9035S2-DYS 
A33C609 0 1 6 0- 4 5 7 1  8 1 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04 ZAA 

A33C6 1 0  0 1 8 0 - 1 794 3 1 CAPACITOR-FXD 22UF+ - l 0% 35VDC TA 1 3606 1 5 0D226X9035R2-DYS 
A33C6 1 1 -C 6 1 2  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A33CR 1 00 1 9 02-0654 5 4 DIODE-ZNR 33V 5% PD= lW I R = 5UA 047 1 3  S24 0 1 4 5-025 
A33CR 1 0 l  1 9 0 1 -005 0 3 8 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR 1 02-CR 1 0 3  1 9 0 1 -0579 1 4 DIODE-SWITCHING 40V 20MA 300NS DO-7 07263 FJT l l 00 

A33CR 1 0 4  1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR 1 05 1 9 02-0654 5 DIODE-ZNR 33V 5% PD= lW I R = 5 UA 047 1 3  SZ40 1 4 5-025 
A33CR 1 06 1 9 02-0952 6 1 DIODE-ZNR 5 . 6 V  5% DO-35 PD= . 4W TC= + . 046% 04 7 1 3  SZ30035- 0 1 0  
A33CR 1 07 1 9 0 1 -0527 9 3 DIODE-CUR RGLTR 75V DO-7 04 7 1 3  SCL-040 
A33CR 1 08 1 9 02-0952 6 DIODE-ZNR 5 . 6 V  5% DO-35 PD= . 4W TC= + . 046% 047 1 3  S230035 -0 1 0  

A33CR 1 09 1 9 0 1 -0527 9 1 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 
A33CR200 1 9 02-0654 5 DIODE-Z N R  33V 5% PD= lW I R = 5UA 047 1 3  SZ 4 0 1 4 5-025 
A33CR 2 0 1  1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR202-CR203 1 9 0 1 -0579 1 DIODE-SWITCHING 40V 20MA 300NS DO-7 07263 FJT l l 00 
A33CR204 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 

A33CR205 1 9 02-0654 5 DIODE-Z N R  33V 5% P D =  l W  I R= 5 UA 047 1 3  SZ40 1 4 5-025 
A33CR206 1 9 02-0952 6 DIODE-ZNR 5 . 6 V  5% DO-35 PD= . 4W TC= + . 0 46% 0 4 7 1 3  SZ30035 - 0 1 0  
A33CR207 1 9 0 1 -0527 9 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 
A33CR208 1 9 02-0952 6 DIODE-ZNR 5 . 6 V 5% DO-35 PD= . 4W TC=+ . 0 46% 047 1 3  SZ30035-0 1 0  
A33CR209 1 9 0 1 -0527 9 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 

A33CR300 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR400 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR6 00-CR6 0 1  1 9 0 1 - 0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33J300 1 2 5 1 -5 9 7 1  8 1 CONN-POST TYPE 2 . 5 -PIN-SPCG 3-CONT 27 264 2 2- 1 2- 1 032 
A33J400 1 250- 1 339 2 1 CONNECTOR-RF SM-SLD M PC 50-OHM 9 8 29 1 52-05 1 -0000 

A33J70 1 1 25 1 -7755 0 1 CONN-POST TYPE . 1 00-PIN-SPCG 30-CONT 00779 532955-5 
A33 K l 00-K l 09 0490- 1 4 03 8 RELAY-REED l A  500MA 200VDC 5VDC-COI L  7 1 707 29 00-0022 
A33K200-K209 0490- 1 4 0 3  8 RELAY-REED l A  500MA 200VDC 5VDC-COIL 7 1 707 2900-0022 
A33L600-L602 9 1 40-0748 0 1 I NDUCTOR 250UH 25% . 2 5DX . 5LG Q=3 042 1 3  1 670- 1 
A33L603-L604 9 1 40-0029 0 1 I NDUCTOR RF-CH-MLD 1 00UH 1 0 %  . 25DX . 3 1 3LG 99484 3 1 00 - 1 2 - 1 0 1  

A33L605 9 1 40-0748 0 1 INDUCTOR 250UH 25% . 25 DX . 5LG Q=3 042 1 3  1 670- 1 
A33MP678 03562-0 4 1 09 9 1 COVER-SHIELD 28480 03562-04 1 0 9 
A33MP679 03562-04 1 1 0 2 1 COVER-SHIELD 28480 0356 2-04 1 1 0 
A33MP 6 8 0-MP68 1 03577-20 6 0 1  7 2 SHLD- CIRC SIDE 28480 03562-20601 
A33MP682-MP683 03577-20602 8 SHLD-COMP SIDE 28480 03562-20602 

A33Q l 00-Q l 0 1  1 8 5 5-0460 0 1 TRANSISTOR J-FET N-CHAN 270 1 4  1 8 55-0460 
A33Q l 0 2  1 8 53-0037 3 1 TRANSISTOR PNP SI TO-39 PD= l W  FT= 1 00MHZ 04 7 1 3  S S  2 1 09 
A33Ql 0 3-Ql 0 4  1 8 54-0022 8 1 TRANSISTOR NPN SI TO-39 PD=700MW 07263 S1 7 8 4 3  

See introduction to th is  section for ordering information 

4-36 ' Indicates factory selected value 
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I Reference 
Designation 

A32R506 A32R507 A32R508 �32R509 
A32R5 1 0  

L2R5 1 1  �32R5 1 2  �32R5 1 3  �32R5 1 4  t32R5 1 6  �32R5 1 1  p2R5 1 2  �32R5 1 3  �32R5 1 4  �32R5 1 6  

b 2R5 1 7-R520 �32R600-R602 �32R604 
il.32RN 1 00 t3 2 RN200 

�32T200 �3 2 U 1 0 0  �3 2U 1 0 1 - U 1 0 2  �32U200 r32U201  

�32U202-U203 �32U300-U301 �32U400 �32U40 1 -U402 t32U403 

�32U40l! �32U405 �32U406 �32U500 t32U501  

mm� � 32U504 

mg�g� �32U600 �32U601 �32U602 �32U603 t32U60l! 

�32U605 �32U606 t32U607 
32U608 

t3 3 , A35 �33C1 0 0  �33 C 1 0 1  �33C 1  0 2  �33C1 0 3  t33C1 0 4  

�3 3C 1 05 �3 3 C 1 0 6  �3 3 C 1 0 7  �3 3 C 1 0 8  
3 3 C 1 09 

HP Part 
Number 

0698-4429 
0698- 4 4 7 1  
0683-0475 
0757-0280 
0757-0273 

0757-0280 
0757- 0 4 1 6  
0698-3266 
0757-0280 
0698-3202 

0757-0280 
0757-0 4 1 6  
0698-3266 
0757-0280 
0698- 3202 

0757-0280 
0757-0280 
0757-0280 
1 8 1 0-0523 
1 8 1 0-0523 

9 1 00-26 1 6  
18 26-05 8 1  
1 8 26-07 1 5  
1 8 26-05 8 1  
18 20- 1 9 3 4 

18 20-342 3 
1 8 26-07 1 5  
1 8 26-0445 
1 8 26- 0 1 0 9  
1826- 1 1 27 

1 8 26-0528 
1 8 26-0501 
1 8 2 6 - 0 1 0 9  
1 8 26 - 0 1 7 5  
1 8 26-07 1 5  

1 8 26 - 0 1 7 5  
1 8 20-2656 
1 8 20-047 1 
1 8 20 - 1 6 4 5 
03562-625 0 1  

1 8 26 - 1 1 1 0 
1826- 1 1 1 2 
1 8 20- 3 4 4 1  
1 8 20-342 3 
1 8 20-27 1 1  

1 8 20-2488 
1 8 20-2696 
1 8 20- 1 0 74 
1 8 20-0697 
1 2 5 1 -0600 

2 1 90-0004 
2200- 0 1 0 3  
5000-9043 
2260-0001 
1 2 58-0 1 4 1  
1 2 50- 1 339 

C 
D 

3 
7 
5 
3 
9 

3 
7 
5 
3 
9 

3 
3 
3 
2 
2 

1 
5 
7 
5 
2 

o 
9 
3 
3 
7 

3 
7 
o 
2 
7 

8 
o 
o 
8 
5 

3 
5 
1 
2 
o 

03562-66533 3 

01 60-3440 8 
0 1 60-4796 9 
0 1 2 1 - 0556 9 
0 1 6 0- 4796 9 
0 1 6 0-2207 3 

0 1 6 0-4798 1 
0 1 2 1 -0556 9 
0 1 6 0- 4787 8 
0 1 6 0- 4 5 7 1  8 
0 1 80-02 10 6 

Table 4-3 Replaceable Parts cont. 

Qty Description 

1 RESISTOR 1 . 8 7K 1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 7 . 1 5 K  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 4 . 7  5% . 25W CF TC=0-400 

RESISTOR 1 K  1% . 1 25W F TC= 0+- 1 00 
1 RESISTOR 3 . 0 1 K  1 %  . 1 25W F TC=0+ - 1 00 

RESISTOR 1 K  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 5 1 1  1 %  . 1 25W F TC= 0+- 1 0 0  
1 RESISTOR 237K 1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 1 K  1% . 1 25W F TC= 0+ - 1 00 
1 RESISTOR 1 . 74K 1% . 1 25W F TC=0+ - 1 00 

RESISTOR 1 K  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 5 1 1  1 %  . 1 25W F TC=0+ - 1 00 
1 RESISTOR 237K 1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 1 K  1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 1 . 74K 1% . 1 25W F TC=0+ - 1 00 

RESI STOR 1K 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 K  1% . 1 25W F TC= 0+- 1 00 
RESISTOR 1K 1% . 1 25W F TC= 0+- 1 00 

2 NETWORK-RES 1 4 -DIP MULTI-VALUE 
NETWORK-RES 1 4-DIP MULTI-VALUE 

1 TRANSFORMER-PULSE BIFILAR WOUND ; 1 8 . 0  MM 
2 ANALOG MULTIPLEXER 8 CHNL 16 -CBRZlSDR 

IC OP AMP LOW-NOISE 8-DIP-P PKG 
ANALOG MULTIPLEXER 8 CHNL 16 -CBRZ/SDR 

1 D/A 8-BIT 1 6 -CERDIP BPLR 

2 IC SHF-RGTR TTL LS ASYNCHRO SERIAL- I N  
5 IC OP AMP LOW-NOISE 8-DIP-P PKG 
1 IC V RGLTR-FXD-NEG 4 . 8 / 5 . 2 V  TO-220 PKG 
1 IC OP AMP WB TO-99 PKG 
1 IC PRCN DUAL 8-TO-99 PKG 

1 IC OP AMP LOW-BIAS-H-IMPD TO- 9 9  PKG 
1 ANALOG MULTIPLEXER 6 CHNL 16 -DIP-P 

IC OP AMP WB TO- 9 9  PKG 
2 IC COMPARATOR GP DUAL 1 4-DIP-P PKG 

IC OP AMP LOW-NOISE 8-DIP-P PKG 

IC COMPARATOR GP DUAL 1 4-DIP-P PKG 
1 IC GATE TTL ALS NAND QUAD 2-INP 
1 IC I NV TTL HEX 1 - INP 
1 lC BFR TTL LS BUS QUAD 
1 COMPONENT KIT 

1 DI A 1 6 -BIT 24-DIP-C BPLR 
1 AID 8 - 1 /2-BIT 1 8 -DIP-C BPLR 
1 IC GATE-ARY CMOS 

IC SHF-RGTR TTL LS ASYNCHRO SERIAL- IN 
1 IC DRVR TTL LS L I NE DRVR OCTL 

1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
1 IC FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 
1 IC DRVR TTL NOR QUAD 2-INP 
1 IC DRVR TTL S NAND LINE DUAL 4-INP 

49 CONNECTOR-SGL CONT P I N  1 . 1 4-MM-BSC-SZ SQ 

.1 WASHER-LK INTL T N O .  4 . 1 1 5 -IN-ID 
1 SCREW-MACH 4-40 . 25 - I N-LG PAN-HD- POZI 
1 PIN EXTR 
1 NUT-HEX-DBL-CHAM 4 -40-THD . 09 4 - I N-THK 
1 JMPR-REM . 025P 
1 CONNECTOR-RF SM-SLD M PC 50-OHM 

2 PC BOARD- INPUT 

1 CAPACITOR-FXD . 39 U F  +-5% 200VDC 
4 CAPACITOR-FXD 3 . 9 PF +- . 25PF 1 00VDC CER 
4 C-V . 6-6PF 50V AIR 

CAPACITOR-FXD 3 . 9 PF +- . 25 PF 1 00VDC CER 
1 CAPACITOR-FXD 300PF +-5% 300VDC M I CA 

2 CAPACITOR-FXD 2. 7PF + - .  25PF 1 0 0VDC CER 
C-V . 6 -6PF 50V ' AIR 

4 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 
16 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 

4 CAPACITOR-FXD 3 . 3UF+-20% 1 5 VDC TA 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

9 1 637 
9 1 6 37 
77902 
1 9 7 0 1  
1 9 701 

1 9 701  
1 9 7 0 1  
1 97 0 1  
1 9 70 1 
1 9 70 1 

1 9 70 1 
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  
1 9 7 0 1  

1 9 701 
1 9701  
1 9 7 0 1  
7M605 
7M605 

1 3 606 
270 1 4  
1 8 324 
270 1 4  
06665 

0 1 295 
1 8 3 2 4  
07263 
3437 1 
27 0 1 4  

27 0 1 4  
047 1 3  
3437 1 
27 0 1 4  
1 8 324 

27 0 1 4  
0 1 2 95 
0 1 295 
0 1 295 
28480 

8 E 1 7 5  
T O  1 085 
S0 167 
0 1 295 
0 1 295 

0 1 295 
07263 
0 1 295 
0 1 295 
27264 

T 1 2345 
83486 
28480 
T 1 234 
22526 
9829 1 

28480 

84 4 1 1 
27 1 67 
1 8 736 
27 1 6 7  
00853 

27 167 
1 8 736 
2 7 1 6 7  
04222 
1 3 606 

Mfr Part Number 

CMF-55 - 1 , T - 1  
CMF-5 5- 1 ,  T-1  
R-25J 
5033R 
5033R 

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  

5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5 0 3 3 R  
5033R 

5 0 3 3 R  
5033R 
5033R 
1 1 7 2  
1 1 7 2  

9 1 00-26 1 6  
SL 37506 
CC3B02 
SL37506 
DAC-OB 096Q 

SN7 4LS595N 
CC3B02 
SL26583 
HA2-2625 B3053-032 
LF4 1 2CH 

SL35B06 
SC45297PK 
HA2- 2625 B3053-032 
SL26763 
CC3B02 

SL 2 6763 
SN7 1 3 38N 
SN 1 9 235 
SN57686N 
03562-62501 

DAC702KH/2D330 
TDC 1 00 1 J 8 C  
MB63H30 1 P  
SN74LS595N 
SN7 1 5 0 4 N  

SN7 1 1 7 1 N  
SL82690 
SN43266 
SN2 4665 
1 6 - 06-0034 

SF 1 90 4-00 
2200- 0 1 0 3 
5000-9043 
2260-0001 
65474-004 
52- 05 1 -0000 

03562-66533 

HEW-249 
CAC02COG 3 R 9 C 1 00A 
V5027 
CAC02COG 3 R 9 C 1 00A 
0 1 6 0-2207 

CAC02COG2R7C 1 00A 
V5027 

. 

CAC02COG220 J 1 00A 
SA2 0 5 E 1 0 4ZAA 
1 5 0 D3 35X00 1 5A2-DYS 
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MOD E L  3562A REPLACEABLE PART[:> 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number 
Designation Number D Code 

A33C l l 0  0 1 80-02 1 0  6 CAPACITOR-FXD 3 . 3UF+-20% 1 5VDC TA 1 3606 1 5 0D335XOO1 5A2-DYS 
A 3 3 C l l l -C 1 1 2  0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
A33 C 1 1 3  0 1 6 0-4786 7 2 CAPACITOR-FXD 27PF +-5% 1 00VDC CER 0+-30 27 1 6 7  CAC02COG270J l 00A 
A33C200 0 1 6 0- 3 4 4 0  8 CAPACITOR-FXD . 39 UF +-5% 200VDC 844 1 1  HEW-249 
A33C20 1 0 1 6 0- 4 7 9 6  9 CAPACITOR-FXD 3 . 9PF + - . 25PF 1 00VDC CER 27 1 6 7  CAC02COG3R9 C l 00A 

A33C202 0 1 2 1 - 0556 9 C-V . 6 - 6 PF 50V AIR 1 8 7 3 6  V5027 
A33C203 0 1 6 0- 47 9 6  9 CAPACITOR-FXD 3 . 9PF + - . 25PF 1 00VDC CER 27 1 67 CAC02COG3R 9 C l 00A 
A33C204 0 1 60- 2207 3 CAPACITOR-FXD 300PF +-5% 300VDC MICA 00853 0 1 6 0-2207 
A33C205 0 1 6 0- 4 7 9 8  1 CAPACITOR-FXD 2 . 7 PF + - . 25PF 1 00VDC CER 27 1 67 CAC02COG2R7C1 00A 
A33C206 0 1 2 1 - 0556 9 C-V . 6 -6PF 50V AIR 1 8736 V5027 

A33C207 0 1 6 0 -4787 8 CAPACITOR-FXD 22PF +-5% 1 00VD C CER 0+-30 27 1 6 7  CAC02COG220 J l 00A 
A33C208 0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E 1 04ZAA 
A33C209-C2 1 0  0 1 80-02 1 0  6 CAPACITOR-FXD 3 . 3UF+-20% 1 5VDC TA 1 3606 1 50D335XOO 1 5A2-DYS 
A33C2 1 1 -C2 1 2  0 1 60-45 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l  04ZAA 
A33C2 1 3  0 1 6 0- 4786 7 CAPACITOR-FXD 27PF +-5% 1 0 0VD C CER 0+-30 27 1 6 7  CAC02COG27 0J l 00A 

A33C400-C403 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 04 ZAA 
A33C5 0 4  0 1 60-4787 8 CAPACITOR-FXD 22PF +-5% 1 0 0VDC CER 0+-30 27 1 6 7  CAC02COG220 J l 00A 
A33C505 0 1 6 0-4792 5 1 CAPACITOR-FXD 8 . 2 PF + - . 5PF 1 00VDC CER 27 1 67 CAC02COG 8 R2D l 00A 
A33C506 0 1 60-47 9 1  4 1 CAPACITOR-FXD 1 0 PF +-5% 1 00VDC CER 0+-30 2 7 1 6 7  CAC02COG 1 00 J 1 00A 
A33C508 0 1 6 0- 4 8 06 2 1 CAPACITOR-FXD 39PF +-5% 1 00VDC CER 0+-30 27 1 6 7 CAC02COG 3 9 0 J l 00A 

A33C509 -C5 1 0  0 1 6 0-4787 8 CAPACITOR-FXD 22PF +-5% 1 00VDC CER 0+-30 2 7 1 6 7  CAC02COG2 20 J l 00A 
A33C600 0 1 6 0-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 
A33C6 0 1  0 1 8 0 - 1 7 3 1  8 1 CAPACITOR-FXD 4 . 7UF+ - l 0 %  50VDC TA 1 3606 1 5 0D475X9050B2-DYS 
A33C602 0 1 8 0- 2207 5 1 CAPACITOR-FXD 1 00UF+- l 0% 1 0VD C TA 1 3606 1 5 0D l 07X9 0 1 0 R2-DYS 
A33C603 0 1 60-45 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E l 04ZAA 

A33C604 0 1 8 0 - 1 7 3 1  8 CAPACITOR-FXD 4 . 7UF+ - l 0% 50VDC TA 1 3606 1 5 0D475X905 0B2-DYS 
A33C605 0 1 80-0097 7 1 CAPACITOR-FXD 47UF+ - 1 0% 35VDC TA 1 3606 1 5 0D476X9035 S2-DYS 
A33C606-C607 0 1 60-457 1 8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A33C608 0 1 80-0097 7 CAPACITOR-FXD 47UF+- l 0% 35VDC TA 1 3606 1 50D476X9035S2-DYS 
A33C609 0 1 60-457 1 8 1 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA205 E 1 0 4ZAA 

A33C6 1 0  0 1 80- 1 7 9 4  3 1 CAPACITOR-FXD 22UF+ - 1 0 %  35VDC TA 1 3606 1 5 0D226X9035R2-DYS 
A33C6 1 1 - C 6 1 2  0 1 6 0- 4 5 7 1  8 CAPACITOR-FXD . 1 UF +80-20% 50VDC CER 04222 SA20 5 E l 04ZAA 
A33CR 1 00 1 9 02-0654 5 4 DIODE-ZNR 33V 5% PD= l W  IR=5UA 047 1 3  S Z 4 0 1 45-025 
A33CR 1 0 1  1 9 0 1 -0050 3 8 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A3 3CR 1 02-CR 1 0 3  1 9 0 1 -0579 1 4 DIODE-SWITCHING 40V 20MA 300NS DO-7 07263 FJT 1 1 00 

A33CR 1 04 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR 1 05 1 9 02-0654 5 DIODE-ZNR 33V 5% PD= l W  IR=5UA 047 1 3  SZ40 1 4 5-025 
A33CR 1 06 1 9 02-0952 6 1 DIODE-Z NR 5 . 6 V 5% DO-35 PD= . 4W TC= + . 046% 047 1 3  SZ30035-0 1 0  
A33CR 1 07 1 9 0 1 -0527 9 3 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 
A33CR 1 08 1 9 02-0952 6 DIODE-Z NR 5 . 6 V 5% DO-35 PD= . 4W TC= + . 046% 047 1 3  SZ30035 - 0 1 0  

A33CR 1 09 1 9 0 1 -0527 9 1 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 
A33CR200 1 902-0654 5 DIODE-ZNR 33V 5% PD= 1W IR= 5UA 0 47 1 3  SZ40 1 4 5-025 
A33CR 2 0 1  1 9 0 1 - 0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR202-CR203 1 9 0 1 -0579 1 DIODE-SWITCHING 40V 20MA 300NS DO-7 07263 FJT l l 00 
A33CR204 1 9 0 1 - 0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 

A33CR205 1 9 02-0654 5 DIODE-ZNR 33V 5 %  PD= l W  IR=5UA 047 1 3  SZ 4 0 1 4 5-025 
A33CR206 1 9 02-0952 6 DIODE-ZNR 5 . 6V 5 %  DO-35 PD= . 4W TC= + . 046% 047 1 3  SZ30035-0 1 0  
A33CR207 1 9 0 1 -0527 9 DIODE- C U R  RGLTR 75V DO-7 047 1 3  SCL-040 
A33CR208 1 9 02-09 52 6 DIODE-ZNR 5 . 6V 5% DO-35 PD= . 4W TC= + . 046% 0 47 1 3  SZ30035 - 0 1 0  
A33CR209 1 9 0 1 -0527 9 DIODE-CUR RGLTR 75V DO-7 047 1 3  SCL-040 

A33CR300 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6 308 
A33CR400 1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33CR600-CR 6 0 1  1 9 0 1 -0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 07263 FDH 6308 
A33J300 1 25 1 -5 9 7 1  8 1 CONN-POST TYPE 2 . 5-P IN-SPCG 3-CONT 27264 22- 1 2 - 1 0 32 
A33J400 1 250-1 339 2 1 CONNECTOR-RF SM-SLD M PC 50-OHM 9 8 29 1 52-051 -0000 

A33J7 0 1  1 25 1 -7755 0 1 CONN-POST TYPE . 1 00- P IN-SPCG 30-CONT 00779 5 3 29 5 5 -5 
A33K l 00-K l 0 9  0490- 1 4 03 8 RELAY-REED lA 500MA 200VDC 5VDC-COIL 7 1 707 2900-0022 
A33K200-K209 0490- 1 4 03 8 RELAY-REED lA 500MA 200VDC 5VDC-COIL 7 1 707 2900-0022 
A33L6 00-L602 9 1 40-0748 0 1 INDUCTOR 250UH 25% . 2 5DX . 5LG Q=3 042 1 3  1 6 70- 1 
A33L6 03-L604 9 1 40-0029 0 1 I NDUCTOR RF-CH-MLD 1 00 U H  1 0 %  . 25DX . 3 1 3LG 99484 3 1 00- 1 2 - 1 0 1  

A33L605 9 1 40-0748 0 1 I NDUCTOR 250UH 25% . 25DX . 5LG Q=3 042 1 3  1 6 70- 1 
A33MP 6 78 03562-04 1 0 9  9 1 COVER-SHIELD 28480 03562-04 1 09 
A33MP679 03562-04 1 1 0 2 1 COVER-SHIELD 28480 03562-04 1 1 0  
A33MP680-MP 68 1 03577-20601 7 2 SHLD-CIRC SIDE 28480 03562-20601 
A33MP682-MP683 03577-20602 8 SHLD-COMP SIDE 28480 03562-20602 

A33Q l 00-Q 1 0 1  1 8 5 5-0460 0 1 TRANSISTOR J -FET N-CHAN 27 0 1 4  1 8 55-0460 
A33Q l 0 2 1 8 53-0037 3 1 TRANSISTOR PNP SI TO-39 PD= l W  FT= 1 00MHZ 047 1 3  S S  2 1 09 
A33Q l 0 3-Q l 0 4  1 854-0022 8 1 TRANSISTOR NPN SI TO-39 PD=700MW 07263 S 1 7843 

See introduction to this section for ordering i nformation 

4-36 'Indicates factory selected value 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


RI  PLACEABLE PARTS MOD E L  3562A 

Table 4-3 Replaceable Parts cont. 

�derence HP Part c Qty Description Mfr Mfr Part Number Designation Number D Code 
I 

A3 Q l 05 1 8 5 3-0037 3 TRANSISTOR PNP SI TO-39 PD= l W  FT= 1 00MHZ 047 1 3  ss 2 1 09 
A3 Q200-Q2 0 1  1 8 55-0460 0 TRANSISTOR J-FET N-CHAN 270 1 4  1 8 55-0460 

A3 Q202 1 853-0037 3 TRANSISTOR PNP SI TO-39 PD= l W  FT= 1 OOMHZ 047 1 3  S S  2 1 09 
A3 Q203-Q204 185 4-0022 8 TRANSISTOR NPN SI TO-39 PD= 700MW 07263 S 1 7 8 4 3  
A3 Q20 5 1 8 53-0037 3 TRANSISTOR PNP SI TO-39 PD= lW FT= 1 OOMHZ 047 1 3  S S  2 1 0 9 
A3 Q509 1 8 55-009 1 3 1 TRANSISTOR J-FET N-CHAN D-MODE SI 27 0 1 4  NS5 1 4 1  
A3 Q5 1 2-Q520 1 855-009 1 3 TRANSISTOR J-FET N-CHAN D-MODE SI 270 1 4  NS5 1 4 1  

A3 R l 00 0757-04 0 1  0 1 RESISTOR 1 0 0  1 %  . 1 2 5W F TC= 0+- 1 00 1 9 701  5033R 
A3 R l 0 l  0 6 9 8-6305 9 2 RESI STOR 900K . 1 %  . 25W F TC=0+-25 1 9 7 0 1  5043R 
A3 R l 02 0698-6979 3 2 RESISTOR 1 1 1 . 1 K . 1 % • 1 25W F TC= 0+-25 1 9 7 0 1  5033R 
A3 R l 03 0698-6975 9 2 RESISTOR 1 0 . l K . 1 %  . 1 2 5W F TC=0+-25 1 9 7 0 1  5033R 
A R l04 0698-6306 0 2 RESISTOR 9 9 0 K  . 1 % . 25W F TC=0+-25 1 9 7 0 1  5043R 

A R l 0 6  0698-7332 4 1 RESISTOR l M  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A R 10 7  0757-0 1 23 3 4 RESISTOR 34 . 8K 1% . 1 25W F TC= 0+- 1 00 1 9 70 1 5033R 
A R l 08 - R l 09 0757-0401  0 RESI STOR 1 00 1% . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
A R l l 0  0757-0 1 2 3 3 RESISTOR 3 4 . 8K 1 %  . 1 25W F TC=0+- 1 00 1 9 7 0 1  5033R 
A Il l l l  0757-04 0 1  0 RESI STOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

A 3Rl 1 2  2 1 00-3874 8 2 RESISTOR-TRMR 5K 1 0 %  C TOP-ADJ 1 7 -TRN 32997 3299W-DM3-502 
A 3Rl 1 3  0757-0280 3 8 RESISTOR 1 K 1 % . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5033R 
A 3R l 1 4  0757 - 0 3 9 3  9 8 RESISTOR 4 7 . 5  1 %  . 1 2 5W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A R l 1 5 0698-3558 8 2 RESISTOR 4 . 02K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3 R l 1 6  0757-0393 9 RESISTOR 4 7 . 5  1 %  . 1 25W F TC= 0+- 1 00 1 9 7 0 1  5 0 3 3 R  

A 3 R l 17 0757-0280 3 RESI STOR l K  1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 
A 3 R l 1 8 - R l 1 9 0757-0393 9 RESISTOR 4 7 . 5  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3 R 1 20 0837-03 1 5  5 1 PTC RESISTOR 75263 RL3 3 1 2-200 - 1 20-50-PTO 
A 3R200 0757-0401 0 RESI STOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3R20 1 0 6 98-6305 9 RESISTOR 9 00K . 1 % . 25W F TC=0+-25 1 97 0 1  5 0 4 3 R  

A 3R202 0698-6979 3 RESI STOR 1 1 1 . 1 K . 1 %  . 1 25W F TC= 0+-25 1 9 7 0 1  5033R 
A 3R203 0698-6975 9 RESI STOR 1 0 . l K  . 1 %  . 1 25W F TC=0+-25 1 9 7 0 1  5033R 
A 3R204 0698-6306 0 RESISTOR 9 90K . 1 %  . 2 5W F TC=0+-25 1 9 7 0 1  5 0 4 3 R  
A 3R206 0698-7332 4 RESI STOR l M  1 %  . 1 25W F TC= 0+- 1 00 1 97 0 1  5 0 3 3 R  
A 3R207 0757-0 1 2 3  3 RESISTOR 34 . 8K 1% . 1 25W F TC=0+ - 1 00 1 9 701  5033R 

A 3R208-R209 0757-0401 0 RESISTOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3R2 1 0  0757- 0 1 23 3 RESISTOR 34 . 8K 1% . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 3R2 1 1  0757-040 1  0 RESISTOR 1 0 0  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
A 3R2 1 2  2 1 00-3874 8 RESISTOR-TRMR 5K 1 0% C TOP-ADJ 1 7 -TRN 32997 3299W-DM3-502 
A 3�2 1 3  0757-0280 3 RESISTOR l K  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  

A 3R2 1 4  0757 -039 3 9 RESISTOR 4 7 . 5  1 %  . 1 25W F TC=0+ - 1 00 1 9 70 1 5033R 
A 3R2 1 5  0 6 9 8 - 3558 8 RESISTOR 4 . 02K 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3R2 1 6  0757 -039 3 9 RESI STOR 4 7 . 5  1 %  . 1 25W F TC=0+ - 1 00 1 970 1 5 0 3 3 R  
A 3 R 2 1 7  07 57 -0280 3 RESI STOR l K  1% . 1 25W F TC=0+ - 1 00 1 9 701  5033R 
A 3R2 1 8  0757 -039 3 9 RESISTOR 4 7 . 5  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 

A 3R2 1 9  0757-039 3 9 RESISTOR 4 7 . 5  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3R400 0757 - 0 4 0 1  0 RESISTOR 1 00 1% . 1 2 5W F TC=0+ - 1 0 0 1 9 7 0 1  5033R 
A 3R4 0 1  0 6 9 8-6624 5 2 RESISTOR 2 K  . 1 %  . 1 2 5W F TC=0+ - 25 1 9 7 0 1  5033R 
A 3.R 4 0 2  0698-6362 8 3 RESISTOR lK . 1 % • 1 25W F TC= 0+-25 1 97 0 1  5033R 
A 3R4 0 3  0757-0280 3 RESISTOR lK 1 %  . 1 25W F TC= 0+- 1 00 1 9 70 1 5033R 

A 3 R 4 0 4  0698-6348 0 1 RESISTOR 3K . 1 %  . 1 25W F TC= 0+-25 1 9 7 0 1  5033R 
A 3114 0 5  0757 -0 4 1 6  7 1 RESISTOR 5 1 1  1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5 0 3 3 R  
A 3R406 0698-3178 8 1 RESISTOR 487 1% . 1 25W F TC= 0 + - 1 0 0  1 9 7 0 1  5033R 
A 3,R407 0698-6699 4 1 RESI STOR 1 27 . 2 5% . 1 25W F TC=0+-50 1 97 0 1  5 0 3 3 R  
A 3R408 0698-8634 1 1 RESISTOR 1 . 05K . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5033R 

A 311409 0698-6624 5 RESISTOR 2 K  . 1 %  . 1 25W F TC= 0+-25 1 9 7 0 1  5 0 3 3 R  
A 3'R4 1 0  0698-6362 8 RESI STOR l K  . 1 %  . 1 25W F T C = 0+-25 1 9 7 0 1  5033R 
A 3R4 1 1  0757-0401 0 RESISTOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 1 9 7 0 1  5033R 
A 3R500 0698- 6 3 6 2  8 RESISTOR l K  . 1 % . 1 25W F TC= 0+-25 1 97 0 1  5 0 3 3 R  
A 3R5 0 1  0 6 9 8 - 4 4 6 3  6 1 RESISTOR 8 4 5  1 %  . 1 25W F TC=0+ - 1 00 9 1 6 37 CMF-5 5 - 1 , T-l  

A .  3R503 0757-040 1 0 RESI STOR 1 00 1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  
A .  3R504 0698-6320 8 4 RESISTOR 5 K  . 1 % . 1 25W F TC= 0+-25 9 1 6 3 7  CMF - 5 5 - 1 , T-9 
A .  3R505 0698-6320 8 RESISTOR 5 K  . 1 % . 1 25W F TC=0+ - 25 9 1 6 37 CMF-5 5 - 1 , T-9 
A .  3R506 0698-6630 3 1 RESISTOR 20K . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  
A :  3R507 0698-3557 7 1 RESI STOR 8 0 6  1 %  . 1 25W F TC=0+ - 1 00 1 97 0 1  5 0 3 3 R  

A : 3R508 0698-6 329 7 1 RESI STOR 845 1 %  . 1 25W F TC=0+-25 1 9 70 1 5 0 3 3 R  
A: 3R509 0 6 9 8-6322 0 1 RESISTOR 4K . 1 % . 1 25W F TC=0+-25 9 1 6 37 CMF-5 5 - 1 , T-9 
A , 3R5 1 0  0698-636 1 7 1 RESI STOR 8K . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5033R 
A : 3R5 1 1 0 6 9 8-8046 9 1 RESISTOR 1 6 K  . 1 % . 1 25W F TC=0+-25 1 9 7 0 1  5 0 3 3 R  
A · 3R 5 1 2  0698-8047 0 1 RESISTOR 3 2K . 1 % . 1 25W F TC=0+-25 1 97 0 1  5033R 

See introduction to this  section for ordering information 
* Indicates factory selected value 4-37 
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MODEL  3562A RE PLACEABLE PAF,TS 

Reference 
Designation 

A33R5 1 3  
A33 R 5 1 4  
A33R5 1 5  
A 3 3R 5 1 6  
A33R5 1 1  

A33R5 1 8  
A 3 3 R 5 2 1  
A 3 3 R 5 2 2  
A33R523 
A33R524 

A33R525 
A33R526 
A33R521-R528 
A33R529 
A 3 3 R5 3 1 -R532 

A33R533 
A 3 3 R 5 35 
A33R600 
A33R601  
A33RN300-RN 3 0 1  

A33RN500-RN501  
A33U l 00 
A33U200 
A33U300-U30 1 
A33U302-U303 

A33U400 
A33U 4 0 1  
A33U402 
A33U5 00-U 5 0 1  
A33U502 

A3 3U5 03- U5 05 
A33U506 
A33U501 
A33U508 

A34 

A35 

DSPL 
M P 1 0 0  
M P 1 0 1  
M P 1 0 2  
M P 1 0 3  

M P 1 0 4  
M P 1 0 5  
M P 1 0 6  
MP1 0 1  
M P 1 0 8  

M P 1 0 9  
MP200 

MP201 
MP202 
MP203 
MP204 
MP206 

MP201 
MP208 
MP209 
MP2 1 0  
MP2 1 1  

4-38 

HP Part 
Number 

0698-8049 
0698-8053 
0698-8050 
0699-0616 
0699-0130 

0698-35 1 1  
0698-6320 
0151-0283 
0151-0213 
0698-6320 

0151-040 1 
0698-4528 
0151-0446 
0151-0280 
0698- 4 5 28 

0698-4481 
0151-0280 
0151-0280 
0151-04 0 1  
1 8 1 0-023 1 

1 8 1 0-031 1 
18 26-01 1 5  
1 8 26-01 15 
1 8 58-0041 
1 8 20-3423 

1 8 26-01 15 
1 826-05 8 1  
1 8 26-01 15 
1 826-01 15 
1 8 20- 1 213 

1 8 2 6-0 1 38 
1 820-3423 
1 8 26-0 1 1 5  
1 8 26-01 15 
0 5 1 5 - 04 1 1  

5000- 9 0 4 3  
9 1 0 0-1788 

SEE A32 

C 
D 

2 
8 
5 
1 
4 

3 
8 
6 
4 
8 

o 
4 
3 
3 
4 

4 
3 
3 
o 
9 

8 
1 
1 
5 
8 

1 
5 
1 
1 
2 

SEE A33 

1 345A1C1 3/500 9 
03562-002 0 1  4 
03562-00202 5 
03562-2060 2 1 
1 250-0 1 02 5 

1 250-0698 
1 250-0083 
1 5 1 0-0038 
504 1 -0202 
5 0 6 1 -8008 

1 2 5 1 - 4 1 8 2 
09 60-0684 
1 2 5 1 -5043 
0310-3069 
03562-00203 

3 1 0 1 -2299 
03562- 0 1 2 0 1  
03562-3430 1 
03562-04 1 0 4 
2 1 1 0- 0 5 4 3  

2 1 1 0-0545 
31 5 0-02 18 
3 1 60-0408 
1 1 20-4835 
1 1 2 1 -0210 

4 
1 
8 
1 
9 

1 
2 
5 
2 
6 

2 
6 
6 
4 
3 

5 
4 
5 
o 
1 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

1 RESISTOR 64K . 1 %  . 1 25W F TC= 0+-25 
1 RESISTOR 1 2 8K . 1 % . 1 25W F TC=0+-25 
1 RESISTOR 256K . a . 1 25W F TC=0+-25 
1 RESISTOR 5 1 1 K . 1 %  . 1 25W F TC=0+-50 
1 RESISTOR l M  . 1 %  . 1 25W F TC=0+-25 

1 RESISTOR 66 5 1% . 1 25W F TC=0+ - 1 0 0  
RESI STOR 5K . 1 %  . 1 25W F TC=0+-25 

1 RESISTOR 2K 1% . 1 25W F TC=0+ - 1 00 
1 RESISTOR 3 . 0 1 K  1% . 1 25W F TC=0+ - 1 00 

RESISTOR 5K . 1 % . 1 25W F TC= 0+-25 

RESISTOR 1 0 0 1% . 1 25W F TC=0+- 1 00 
3 RESISTOR 2 1 0K 1% . 1 25W F TC=0+ - 1 00 
2 RESISTOR 1 5 K 1% . 1 25W F TC=0+- 1 0 0  

RESISTOR l K  1 %  . 1 25W F TC= 0+ - 1 00 
RESISTOR 2 1 0K 1% . 1 25W F TC=0+ - 1 00 

1 RESISTOR 25 . 5 K  1% . 1 25W F TC=0+- 1 00 
RESISTOR lK 1 %  . 1 25W F TC= 0+- 1 00 
RESISTOR lK 1% . 1 25W F TC=0+ - 1 00 
RESISTOR 1 0 0 1 %  . 1 25W F TC=0+- 1 0 0  

2 NETWORK-RES 8-SIP 2 . 2K O H M  X 1 

2 NETWORK-RES 8-SIP 1 00 . 0K OHM X 1 
IC OP AMP LOW-NOISE 8-DIP-P PKG 
IC OP AMP LOW-NOISE 8-DIP-P PKG 

2 TRANSISTOR ARRAY 1 6 - P I N  PLSTC DIP 
3 IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 

4 IC OP AMP LOW-NOISE 8-DIP-P PKG 
1 ANALOG MULTIPLEXER 8 CHNL 16 -CBRZlSDR 

IC OP AMP LOW-NOISE 8-DIP-P PKG 
IC OP AMP LOW-NOISE 8-DIP-P PKG 

1 IC BFR TTL LS NOR QUAD 2-INP 

1 IC COMPARATOR GP QUAD 1 4 -DIP-P PKG 
IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 

1 IC COMPARATOR GP DUAL 1 4 - DIP-P PKG 
IC OP AMP LOW-NOISE 8-DIP-P PKG 

8 SCREW-MACH M3 X 0 . 5  22MM-LG PAN-HD 

1 P I N  EXTR 
1 CORE-FE RRITE CHOKE-WIDEBAN D ; IMP : > 680 

1 DISPLAY/CABLE ASSEMBLY 
1 PANEL-FRONT 
1 PANEL-FRONT SUB 
2 NUT-BNC 
2 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 

2 CONNECTOR-RF BNC FEM SGL-HOLE-FR 
3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 
1 BINDING POST ASSY SGL THD-STUD 
1 HALF -CHWHT 
2 CABLE ASSY , RPG 

4 CONNECTOR-SGL CONT SKT . 025-IN-BSC-SZ SQ 
1 RPG QDES-88 3 1  
1 CONN-POST TYPE . 1 00-PIN-SPCG CRP 
2 KNOB RPG 1 1 / 8" 
1 PANEL-REAR 

5 SWITCH-SL DPDT STD 5A 250VAC SLDR-LUG 
1 BRACKET-FAN 
1 SERIAL PLATE 3562A 

SHIELD-NUT PLATE 
1 FUSEHOLDER BODY EXTR PST ; BAYONET ; TND 

1 FUSEHOLDER CAP BAYONET ; 6. 3A , 2 5 0V MAX 
1 FILTER-AIR 32 STD MESH MET SCREEN 
1 FAN-TBAX 90-CFM 1 9 -28VDC 
1 LABEL-I NFORMATION . 1 5 - IN-WD 2-I N-LG PPR 
1 LABEL-I NFORMATION . 5 - IN-WD l - IN-LG MYLAR 

See introduction to this section for ordering information 
-I ndicates factory selected value 

Mfr 
Code 

1 9 1 0 1  
1 9 1 0 1  
1 9101  
1 9101  
19101  

1 91 0 1  
9 1 631 
1 9 1 0 1  
1 9 1 0 1  
9 1 631 

1 9 1 0 1  
9 1 631 
1 9 1 0 1  
1 9 1 0 1  
9 1 631 

9 1 631 
1 91 0 1  
1 9 10 1 
1 91 0 1  
1 1 2 36 

1 1 236 
1 8 324 
1 8 3 2 4  
1 3606 
0 1 295 

1 8 324 
210 1 4  
1 8 324 
1 8 3 2 4  
0 1 295 

21 0 1 4  
0 1 295 
27 0 1 4  
1 8 324 
1 6 9 4 1  

28480 
02 1 1 4 

28480 
22610 
28480 
16854 
2 49 3 1  

90949 
9 0 9 4 9  
L O  1 005 
28480 
28480 

22526 
28480 
22526 
28480 
28480 

D835 1 
28480 
28480 
28480 
H9021 

H9021 
28480 
82811 
35860 
22610 

5033R 
5033R 
5033R 
5033R 
5033R 

5033R 

Mfr Part Number 

CMF - 5 5- 1 ,  T-9 
5033R 
5033R 
CMF-5 5- 1 , T-9 

5 0 3 3 R  
CMF-5 5- 1 , T- l 
5033R 
5 0 3 3 R  
CMF-5 5- 1 ,  T - l  

CMF-5 5 - 1 , T-l  
5 0 3 3 R  
5033R 
5033R 
750-8 1 -R2 . 2K 

750-8 1 - R l 0 0K 
CC3802 
CC3802 
ULN-2003A 
SN14LS595N 

CC3802 
SL31506 
CC3802 
CC3802 
SN53649 

SL24958 
SN14LS595N 
SL26163 
CC3802 
0 5 1 5-04 1 1  

5000- 9 0 4 3  
VK200 20/4B 

1 345A/C1 3/500 
03562-00201 
03562-00202 
03562-20602 
2 8 J S 1 09 - 1  

3 1 - 1 0  
3 1 -22 1 - 1 020 
1 5 1 0-0038 
5041 -0202 
5 0 6 1 -8008 

41565 
0960-0684 
6 5 039-032 
0310-3069 
035 62-00203 

4 02 1 . 0 5 1 2  
03562-0 1 20 1  
03562-34301  
0356 2-04 1 04 
FEC0 3 1 . 1 6 03 

FEK0 3 1 . 1 6 1 3  
3 1 50-02 1 8  
MD24B2 
1 1 20-4835 
1 1 2 1 -0210 
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RE  LACEABLE  PARTS MOD E L  3562A 

Table 4-3 Replaceable Parts cont. 

� bference HP Part c Qty Description Mfr Mfr Part Number t esignation Number 0 Code 

MP2 2 9 1 35-026 1 1 1 LINE FILTER 05245 F 3 1 8 6  
M P 2  3 03562-29301 5 1 FILTER-DISPLAY 22670 03562-29301 
MP2 4 03582-04 1 0 4  8 1 GUARD-F AN SW 28480 03582-0 4 1 0 4  
M P 3  0 03562-00 1 0 1  3 1 GUSSET-CENTER 28480 03562-00 1 0 1  
M P 3  1 03562 -00 1 0 2 4 1 DECK-PWR SUPPLY 28480 0356 2-00 1 02 

M P 3  ' 3 03562-00 1 0 3  5 1 CARD CAGE-FRONT 28480 0356 2-0 0 1 0 3  
03562-0 0 1 04 6 1 CARD CAGE-CENTER 28480 03562-00 1 04 
0403-05 1 0  3 6 GUIDE-PC BOARD 28480 0403-05 1 0  
040 3-05 1 1  4 6 GU IDE-PC BOARD 28480 040 3-05 1 1  
0590- 1 380 2 5 THD-INSR-STDF 6MM L 46384 SOS-M4-6 

M P 3  4 03562-00 105 7 1 CARD CAGE-REAR 28480 03562-00 1 05 
M P 3  5 0356 2-00 1 06 8 1 PLENUM-PWR SPLY 28480 03562-00 106 
MP3 6 03562-00603 0 2 SHIEL D-ANALOG , FRONT END 28480 03562-00603 
MP3 7 03562- 0 1 2 0 4  9 1 BRACKET-DISPLAY 28480 03562-0 1 2 0 4  
MP3 8 03562-04 1 0 1  1 1 PLATE-SIDE 28480 03562- 0 4 1 0 1  

MP3P9 03562-04 1 08 8 1 COVER-SIDE D IG 28480 03562-0 4 1 08 
M P  0 03562-4830 1 5 2 CARD GUIDE 28480 0356 2-4830 1 
MP 1 1  03562-0 4 1 1 1  3 1 SHIELD-SIDE 28480 03562-04 1 1 1  
M P  )lo 0356 2-006 0 1  8 2 SHIELD-INPUT 28480 03562-006 0 1  

040 3-05 1 0  3 1 GU IDE-PC BOARD 28480 0403-05 1 0  

040 3-05 1 1  4 1 GU IDE-PC BOARD 28480 0403-05 1 1  
M P  0 1  03562-00602 9 2 COVER SHIELD 28480 03562 -00602 
MP 02 03562-0 1 2 1 1 8 1 BRACKET-FRONT 28480 03562 - 0 1 2 1 1  
M P  04 03562-0 1 207 2 1 BRKT-CAP 28480 03562-01 207 
MP 05 03562-01 208 3 1 BRKT-SWITCH , ON/OFF 28480 0356 2 - 0 1 2 0 8  

M P  0 6  03562-0 4 1 02 2 1 COVER-TOP PLENUM 28480 03562-04 1 0 2 
MP 07 03562- 0 4 1 0 3  3 1 COVER-BOTTOM PLENUM 28480 03562- 041 03 
M P  08 03562-04 1 0 4  4 2 SHIELD-NUT PLATE 28480 0356 2-04 1 04 
MP 09 03562-0 1 209 4 1 BRKT-LINE FILTER 28480 03562- 0 1 209 
M P  00 03562-0 4 1 05 5 1 MOTHER BOARD SHIELD 28480 0356 2-04 1 05 

M P  0 1  03562-04 1 06 6 1 COVER-POWER SUPPLY 28480 03562- 0 4 1 06 
M P  02 03562-04 1 07 7 1 COVER- 1 345A DISPLAY 28480 03562-04 1 07 
M P  0:3 03562-48306 0 1 RETAINER , DIGITAL BOARD 28480 03562-48306 
M P  04 03562-0 1 2 1 2  9 1 RETAI NER , ANALOG BOARD 28480 03562-0 1 2 1 2  
MP 05 500 1 -0 4 4 1  2 2 TRIM-SIDE 28480 500 1 - 044 1 

MP 0.6 5040-7201 8 4 FOOT 28480 5040-7201 
M P  0 7  5040-7202 9 1 TRIM TOP 28480 5040-7202 
MP . 09 5060-9805 4 2 STRAP HANDLE 28480 5060-9 805 
M P , 1 0  506 1 - 9 4 3 6  9 1 COV E R ,  TOP 28480 506 1 - 9 4 36 
MP , 1 1  506 1 - 9 4 4 8  3 1 COVER , BOTTOM 28480 506 1 -9 4 4 8  

M P  1 2  5060- 9 9 4 8  6 2 SIDE COVER , PERFORATED 28480 5060- 9 9 4 8 
M P  1 3  8 1 60-0360 3 4 RFI ROUND STRIP STL MSH/SIL RBR SN-PL C0 1 1 8 5  02-0 1 0 1 -0053-05 
MP [ 1 4  0890- 0 1 00 8 2 TUBING-HS . 0 9 3-D/ . 046-RCVD . 02-WALL 06090 RNF-1 00-3/3 2-WHT 

MP 603 5040-7278 9 8 KEY-CAP EXT 28480 5040-7278 
M �03 504 1 -0376 6 8 KEYCAP-BLANK 28480 504 1 -0376 
MI , 04 5 0 4 1 -2099 4 1 KEY-CAP PRESET 28480 504 1 -2099 
M I 605 504 1 -2738 8 1 KEY-CAP LOCAL 28480 504 1 -2738 

M 606 5 0 4 1 -2839 0 1 KEY-CAP A 28480 5 0 4 1 -2839 
M 607 5 0 4 1 -2840 3 1 KEY-CAP B 28480 5 0 4 1 -2 840 
M 608 5 0 4 1 -2900 6 1 KEY-CAP AVG 28480 5 0 4 1 -2900 
M 609 5 0 4 1 -2909 5 1 KEY-CAP BACK SPACE 28480 504 1 -2909 
M 6 ) 0  5 0 4 1 -29 1 0  8 1 KEY-CAP - 28480 504 1 - 29 1 0  

M 6 1 1  5 0 4 1 - 29 1 1  9 1 KEY-CAP 28480 504 1 - 29 1 1  
M 6 1 2  5 0 4 1 -29 1 2  0 2 KEY-CAP ARO UP/DN 28480 5 0 4 1 -29 1 2  
M 6 1 3  5 0 4 1 -29 1 4  2 1 KEY-CAP 2 28480 5 0 4 1 - 29 1 4  
M 6 1 4  5 0 4 1 - 29 1 5  3 1 KEY-CAP 3 28480 504 1 -29 1 5  
M 6 1 5  504 1 -29 1 6  4 1 KEY-CAP 4 2 8 4 8 0  504 1 -29 1 6  

M 6 1 6  5 0 4 1 -29 1 1  5 1 KEY-CAP 5 28480 504 1 -29 1 7  
M 6 1 7  5 0 4 1 -29 1 8  6 1 KEY-CAP 6 28480 50 4 1 - 29 1 8  
M 6 1 8  5 0 4 1 - 29 1 9  7 1 KEY-CAP 7 28480 504 1 -29 1 9  
M 6 1 9  5 0 4 1 -2920 0 1 KEY-CAP 8 28480 504 1 -2920 
M 620 504 1 -29 2 1  1 1 KEY-CAP 9 28480 5041 - 2 9 2 1  

M 6 2 1  5 0 4 1 -2924 4 1 KEY-CAP SCALE 28480 504 1 -2924 
M 622 5 0 4 1 - 29 27 7 1 KEY-CAP FREQ 28480 504 1 -2927 
M 623 5 0 4 1 -2974 4 1 KEY-CAP SINGLE 28480 5 0 4 1 -2974 
M 624 5 0 4 1 -2988 0 1 KEY-CAP MARKER VALVE 28480 5 0 4 1 -2988 
M 625 5 0 4 1 -2989 1 1 KEY-CAP o NO 28480 5 0 4 1 - 29 89 

See introduction to this section for ordering information 
- I ndicates factory selected value 4-39 
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MODEL  3562A RE PLACEABLE PI  R TS 

Table 4-3 Replaceable Parts cont. 

Reference HP Part c Qty Description Mfr Mfr Part Number \ Designation Number D Code 

M P626 5 0 4 1 -2990 4 1 KEY-CAP 1 YES 28480 5041 -2990 
M P 627 504 1 -29 9 1  5 1 KEY-CAP ARM 28480 504 1 -2 9 9 1  
MP628 5 0 4 1 -2992 6 1 KEY-CAP TRIG DELAY 28480 504 1 - 2992 
M P 629 5 0 4 1 -2993 7 1 KEY-CAP ENGR UNITS 28480 5 0 4 1 -2993 
MP630 5 0 4 1 -2994 8 1 KEY-CAP SELECT TRIG 28480 5 0 4 1 -2994 

M P 6 3 1  5 0 4 1 -2995 9 1 KEY-CAP I NPUT COUPLE 28480 504 1 -2995 
MP632 5 0 4 1 -2996 0 1 KEY-CAP STATE/TRACE 28480 5 0 4 1 -29 9 6  
MP633 5 0 4 1 -29 9 7  1 1 KEY-CAP MEAS DISP 28480 504 1 -2997 
MP633 504 1 -2 9 9 8  2 1 KEY-CAP FRONT BACK 28480 504 1 -2998 
MP634 504 1 -2999 3 1 KEY-CAP UPPER LOWER 28480 504 1 -2999 

MP635 5 0 4 1 -3000 9 1 KEY-CAP A & B 28480 504 1 - 3000 
MP636 504 1 - 45 0 1  7 1 KEY-CAP SPCL MARKER 28480 5 0 4 1 - 45 0 1  
MP637 5041 -4502 8 1 KEY-CAP Y OFF 28480 504 1 -4502 
MP638 5 0 4 1 -4503 9 1 KEY-CAP X OFF 28480 5041 -4503 
MP639 5 0 4 1 -4504 0 1 KEY-CAP UNITS 28480 5 0 4 1 -4504 

MP640 5 0 4 1 - 4 5 05 1 1 KEY-CAP CO-ORD 28480 5041 -4505 
MP6 4 1  5 0 4 1 -4506 2 1 KEY-CAP SOURCE 28480 5 0 4 1 -4506 
MP642 5 0 4 1 -4507 3 1 KEY-CAP SELECT MEAS 28480 504 1 -4507 
M P 6 4 3  5 0 4 1 - 4 5 08 4 1 KEY-CAP MEAS MODE 28480 5 0 4 1 -4508 
MP644 5 0 4 1 -4509 5 1 KEY-CAP SPCL FCTN 28480 504 1 -4509 

MP645 504 1 - 45 1 0  8 1 KEY-CAP SAVE RECALL 28480 504 1 -45 1 0  
MP646 504 1 - 45 1 1  9 1 KEY-CAP H P- 1 B  FCTN 28480 504 1 - 45 1 1  
MP647 504 1 - 4 5 1 2  0 1 KEY-CAP DISC 28480 5 0 4 1 - 4 5 1 2  
M P 6 4 8  5 0 4 1 -45 1 3  1 1 KEY-CAP CURVE FIT 28480 504 1 - 45 1 3  
MP649 504 1 -4 5 1 4  2 1 KEY-CAP AUTO MATH 28480 504 1 -45 1 4  

MP650 504 1 -45 1 5  3 1 KEY-CAP PAUSE CONT 28480 504 1 - 45 1 5  
MP6 5 1  504 1 - 45 1 6  4 1 KEY-CAP WINDOW 28480 504 1 -4 5 1 6  
MP652 504 1 - 4 5 1 7  5 1 KEY-CAP START 

28480 504 1 - 45 1 7  
MP653 504 1 - 45 1 8  6 1 KEY-CAP 28480 504 1 - 45 1 8  
M P 6 5 4  504 1 -45 1 9  7 1 KEY-CAP MATH 284 80 504 1 -45 1 9  

MP655 5041 -4520 0 1 KEY-CAP SYNTH 28480 504 1 -4520 
MP656 504 1 -4 5 2 1  1 1 KEY-CAP HELP 28480 504 1 - 4 5 2 1  
M P 6 5 6  5 0 4 1 -4522 2 1 KEY-CAP RANGE 28480 504 1 -4522 
MP657 504 1 -4523 3 1 KEY-CAP AUTO SEQ 28480 5041 -4523 
MP658 5 0 4 1 -4524 4 1 KEY-CAP X 28480 5 0 4 1 -4524 

MP659 5 0 4 1 -4525 5 1 KEY-CAP Y 28480 504 1 - 4525 
M P 6 6 0  5 0 4 1 - 4 5 26 6 1 KEY-CAP CAL 28480 5 0 4 1 - 4 5 26 
MP66 1 504 1 -4 5 27 7 1 KEY-CAP VIEW INPUT 28480 504 1 - 4527 
MP662 504 1 - 4565 3 1 KEY-HALF 28480 504 1 - 4565 

W1  03562-6 1 6 0 1  6 2 CABLE- INPUT 28480 03562- 6 1 6 0 1  
03562-206 0 1  0 1 SHIEL D , I NPU T CABLE 28480 0356 2-206 01 

W2 03562- 6 1 6 0 2  7 1 CABLE- P OWER , ON/OFF 28480 03562-6 1 6 02 
W4 0 3562-6 1 6 04 9 1 CABLE-SOURCE 28480 03562- 6 1 6 0.4 
W5 0356 2-6 1 605 0 1 CABLE-TRIGGER 28480 03562-6 1 6 05 

W6 03562-6 1 6 06 1 1 CABLE-EXT REF . 28480 0 35 6 2 - 6 1 606 
W7 0356 2-6 1 6 07 2 1 CABLE-SAMPLE 28480 03562- 6 1 607 
W8 03562-6 1608 3 1 CABLE-SYNC OUT 28480 03562-6 1608 
W9 03562- 6 1 609 4 2 CABLE ( R F ) - I NPUT/ADC 28480 03562-6 1 6 09 
W 1 0  03562-6 1 6 1 0  7 1 CABLE-KEYBOARD 28480 03562-6 1 6 1 0  

W 1 3  03562- 6 1 6 1 3  0 1 CABLE-POWER/MOTHERBOARD 28480 03562-6 1 6 1 3  
W 1 4  03562-6 1 6 1 4  1 1 CABLE-DISPLAY I / O  2 8 4 8 0  03562-6 1 6 1 4  
W 1 6  0356 2-6 1 6 1 6  3 1 CABLE-FAN/PWR 28480 03562- 6 1 6 1 6  
W 1 7  03562- 6 1 6 1 7  4 1 CABLE-DISP . A DJ . 28480 0 3562-6 1 6 1 7 
W 1 8  03562- 6 1 6 1 8  5 3 CABLE - P OWER PRIM 28480 03562-6 1 6 1 8  

W24 0356 2-6 1 6 24 3 2 CABLE-GRD 28480 03562-6 1 6 24 
W 1 90 -W 1 9 2  03562-6 1 6 1 9  6 3 CABLE- D I SPLAY XYZ 28480 0 3562-6 1 6 1 9  

8 1 20-1 378 1 1 POWER CORD , US/CAN STRGHT--GRAY 1 6 428 KH-708 1 
2 1 1 0-0056 3 1 FUSE 6A 250V NTD 1 .  25X . 25 U L  759 1 5  3 1 2006 

03562-90000 0 1 MANUAL , O P E R .  K 0 1 00 1 03562 -90000 
03562-90009 9 1 MANUAL-P ERFORMANCE TEST 28480 03562-90009 
03562-90030 6 1 MANUAL-PROGM K0 1 0 0 1  03562-90030 
03562-90890 6 1 MANUAL ASSEMBLY 28480 03562-90890 

0 5 1 5-04 1 3  2 39 SCREW-MACH M4 X 0 . 7  6MM-LG PAN-HD 1 6 9 4 1 0 5 1 5-04 1 3  
0 5 1 5-02 1 0  7 38 SCREW-MACH M4 X 0 . 7  8MM-LG PAN-HD 1 6 9 4 1 05 1 5- 0 2 1 0  
05 1 5 - 1 3 3 1  5 1 6  SCR , M4XO . 7X6 F H  77250 0 5 1 5 - 1 3 3 1  
0 5 1 5-0407 4 1 2  SCREW-MACH M3 X 0 . 5 1 0 MM-LG PAN-HD 1 6 9 4 1  05 1 5-0407 
05 1 5 - 1 232 5 1 1  SCREW-MACH M3 . 5  X 0 . 6  8MM-LG PAN-HD 77250 05 1 5 - 1 23 2  

See introduction t o  this section for ordering information I 4-40 " I ndicates factory selected value 
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Reference 
Designation 

HP Part 
Number 

0 5 1 5 -0396 
0 5 1 5-02 1 1  
2950-0043 
2 1 90-0009 
0535-0006 

0403- 0 1 7 9  
2 1 90-00 1 6  
2 1 90-0054 
0 5 1 5 - 04 1 4  
0 5 1 5-0657 

2 1 90- 0007 
0 5 1 5 - 0 1 4 7 
05 1 5 - 1 1 3 2 
2360- 0 1 9 5  
0535-0007 

0535-00 1 3  
0360- 1 6 32 
295 0-0035 
1 4 00- 1 1 2 2 
3050-0066 

3050-0067 
0 5 1 5-0066 
0 5 1 5-008 1 
0 5 1 5 - 0 4 8 2  
0 3 6 1 - 1 0 40 

2950-0054 
7 1 20 - 34 1 6  
0400-00 1 1  
0400-0062 
2 1 90-0047 

2 1 90-0060 
2 1 90-0575 
2950-0006 

C 
D 

2 
9 
4 
o 
2 

o 
o 
8 
o 
8 

9 
1 
o 
5 
6 

Qty 

Table 4-3 Replaceable Parts cont. 

Description 

8 SCREW-MACH M4 . 0X l 0MM 
7 SCREW-MACH M3 X 0 . 5  6MM-LG PAN-HO 
7 NUT-HEX-DBL-CHAM 3/8-32-THD . 0 9 4- I N-THK 
6 WASHER-LK INTL T NO. 8 . 1 6 8-IN-ID 
6 NUT-HEX DBL-CHAM M4 X 0 . 7  3 . 2MM-THK 

6 BUMPER FOOT-ADH MTG 
5 WASHER-LK INTL T 3/8 IN . 377-IN-ID 
5 WASHER-LK INTL T 1 /2 IN . 5 05- IN-ID 
5 SCREW-MACH M4 X 0 . 7  1 0 MM-LG PAN-HO 
5 SCREW-MACH M3. 5 X 0 . 6  8MM-LG 

4 WASHER-LK INTL T NO. 6 . 1 4 1 - IN-ID 
4 SCREW-MACH M3 . 5  X 0 . 6  20MM-LG PAN-HO 
4 SCREW-MACH M5 X 0 . 8  1 0MM-LG 
4 SCREW-MACH 6-32 . 3 1 2-IN-LG PAN-HD-POZI 
4 NUT-HEX DBL-CHAM M3 . 5  X 0 . 6  2 . 8MM-THK 

4 NUT-THUMB M 3 . 5  X 0 . 6  5MM-THK 8 . 6MM-WD 
3 TERMINAL-SLDR LUG LK-MTG FOR-#3/8-SCR 
3 NUT-HEX-DBL-CHAM 1 5 /32-32-THD 
3 CLAMP-CABLE . 1 8 7 - DIA . 7 35-WD NYL 
2 WASHER-FL MTLC NO. 6 . 1 47-IN-ID 

2 WASHER-FL MTLC 5 / 1 6  IN . 375-IN- I D  
2 SCREW-MACH M3 . 5  X 0 . 6  6MM-LG. PAN-HO 
2 SCREW-MACH M3 . 5 X 0 . 6  1 0MM-LG 
2 SCREW-SKT-HD-CAP M3 X 0 . 5  8MM-LG 
2 RVT-BLD DMHD . 1 2 50 . 06GRP AL 

2 NUT-HEX-DBL-CHAM 1 / 2-28-THD . 1 25- IN-THK 
2 LABEL-WA R N I NG 1 . 25 - I N-WD 2 . 7 5 - I N-LG 
2 GROMMET-RND . 375-IN-ID . 5 -IN-GRV-OD 
1 GROMMET-RND . 5- I N- I D  . 6 25-IN-GRV-OD 
1 WASHER-LK 82 CTSK EXT T NO.  6 . 1 4 2 - I N- I D  

1 WASHER-LK INTL T 1 / 4  IN . 256-IN- I D  
1 WASHER-LK INTL T 1 / 2  I N  . 6 4-IN-ID 
1 NUT-HEX-DBL-CHAM 1 / 4- 32-THD . 09 4 - IN-THK 

See introduction to this section for ordering information 
' Indicates factory selected value 

Mfr 
Code 

1 6 9 4 1  
1 6 9 4 1  
H 0 1 042 
T 1 2345 
H0 1 0 43 

7638 1 
T 1 2345 
T 1 2345 
1 6 9 4 1  
M01 088 

T 1 2345 
83486 
M0 1 088 
0 1 5 36 
H0 1 0 4 3  

L O  1 005 
79963 
T 1 23 
34785 
73734 

73734 
83486 
83486 
AO l 1 48 
1 9738 

T 1 23 
MO 1 073 
S02026 
5 1 6 3 3  
T 1 2345 

T 1 2345 
73734 
73734 

Mfr Part Number 

2 5 1 0-0046 
05 1 5 -02 1 1 
2950-0043 
1 9 08-00 
0535-0006 

SJ 5 0 1 2  BLK 
1 9 20-02 
1 9 24 - 1 2  
0 5 1 5 - 0 4 1 4  
05 1 5 -0657 

1 9 0 6 -00-00-2580 
0 5 1 5 - 0 1 4 7  
05 1 5 - 1 1 32 
23 60-0 1 9 5  
0535-0007 

0535-00 1 3  
7 6 1 - 3 / 8  
2 9 5 0-0035 
0 2 1 - 0 1 8 8  
1 4 5 1  

3 1 -5 5 0  
0 5 1 5-0066 
0 5 1 5 - 00 8 1  
05 1 5 -0482 
1 1 25-0404 

2950-0054 
7 1 20-34 1 6  
500 
8069 
15 06-00 

1 2 1 4 - 1 0  
2 1 9 0-0575 
9000 
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SECTION V 

MAN UAL BACKDATING 

5-1 INTRODUCTION 

This revision of this manual appl ies d i rectly to all instruments. Earl ier vers ions of this instru
ment, however, d iffer in design and appearance from those cu rrently being produced. 
The i nformation in  this section documents the ear l ier instrument conf igurations and 
assoc iated serv ic ing procedu res. 

5-2 MANUAL CHANGES SUPPLEMENT 

As Hewlett-Packard conti nues to improve the performance of the H P  3562A, corrections 
and modifi cations to the manual may be requ i red. Requ i red changes are documented 
by a ye l low Manual Changes supp lement and/or revised pages. To keep the manual  
up-to-date, period ica l ly request the most recent supp lement, avai lab le from the nearest 
Hewlett-Packard off ice (see sales and support off ices l isti ng at the back of this manual) . 

5-3 FORMAT 

Des ign and component changes with in  the instrument are noted by the "il" symbol. When 
this symbol appears, refer to the appropriate assembly head ing in this section for the manual 
changes. 

5-4 A 1 DIGITAL SOURCE 

Cu rrent rev is ion: B 

Prev ious revis ions: 

Revis ion A has U1 04 insta l l ed in a socket (part number 1 200-0474). Revis ion A d iffers 
from Revis ion B in tab le A1 -6. Change the s ignatu res for U1 1 2  as fol lows: 

Component 

U1 1 2  

5-5 A2 CPU 

Cu rrent revis ion : C 

Previous revis ions : 

P i n  

1 2  
1 6  

S ignature 

OPHC 
OPHC 

Revis ion B d iffers from revis ion C as  fol lows: 

1 .  There is no J021 on revis ion B. 

2 .  Reference designator (1 01 is (1 000 on revis ion B. 

5-1 
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5-2 

5-6 A3 PROGRAM ROM 

Cu rrent revis ion :  B 

Previous revis ions : None 

5-7 A4 LOCAL OSCILLATOR 

Cu rrent revis ion :  C 

Prev ious revis ions: 

Revision B is electrical ly identical to revision C. The fol lowing components are in sockets 
in  revis ion B: 

Component Socket Part N umber 

U20 1 200-0567 
U36 1 200-0654 
U57 1 200-0638 
U47 1 200-0638 
U33 1 200-0639 

Revis ion A d iffers from revis ion B as fol lows: 

1 .  S ignature analysis connector J1 is mis l abeled. I t  should be labeled as fol lows: 

J 1 -1 GND 
J 1 -3 ClK 
J 1 -4 STP 
J 1 -4 SRT 

2 .  Change the fol lowing part numbers in  the Replaceab le Parts l i st: 

U20 to 03562-60342 
U29 to 03562-60341 

3 .  In table A4-2 , change the s ignatu res for U20 and U29 as fo l lows: 

Component Pin Signature Component Pin Signature 

U20 9 P1 A2 U29 9 UH9P 
1 0  91 49 1 0  H F1 1  
1 1  P43P 1 1  1 1 CO 
1 3  9C68 1 3  6582 
1 4  1 2CO 1 4  P1 04 
1 5  2 H8P 1 5  4791 
1 6  6C7P 1 6  90AF 
1 7  6PA1 
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4. Change the A4 schematic in section IX as shown in f igure 5-A4a. 

(4){ 6 � 
U22 

(5) 5 U25 � 3 
3 16 R20 R21 

2J (6) 
2 15 I K  I K  E20 (7) � I E29 � ;;.

R23 � FLlP- I K  
8 FLOP '----fI ,-----< F 

...---y- U40(9,12) zz 
C � R22 BB 

IK 

A 
Y 

U50(3) 
R34 

I K  
+ 5V 12 8 

U21  1 3  AO U20 
14 6 A I  

1 5  5 
A2 

9 
16 4 A3 D O  10 
7 3 A4 D I  � 18 2 AS D2 

19 I A6 D3 
A7 D4 

14 

� 15 A8 D5 16 
1 9  A9 D6 

17 
1 8  AIO D7 

2 All  

20 A I 2  
c s  

8 
AO U29 

6 A I  

5 
A2 

9 
4 A3 DO 10 3 A4 D I  

A5 D2 I I  
2 1 3  A6 D3 I A7 D4 14 

� 15 A8 D5 � A9 D6 16 
1 9  

A I O  D 7  17 
18 

A l l  "MSB 
21 2C AI2 cs 

NOTE: E20 AND E29 ARE FOUR-P I N  EXTENSIONS ADJACENT TO 
U20 AND U29 TO ALLOW USE OF 2a- P I N  EPROMS OR R O M S .  
LOAD 0-0HM RES I STORS F O R  R 2 1  AND R 2 3  T O  USE 24- P I N  
DEVICES , O R  FOR R20 AND R22 T O  U S E  2a-P IN DEVICES. 
FOR UNLATCHED ADDRESSES (EPROM) LOAD R25. FOR 
LATCHED ADDRESS, LOAD R26. 

Figure 5-A4a Local Oscillator Schematic Revision A 

} (7) 
U I 8 (8) 

(9) 

R24 
I K  

+5V 

I 

4 r--

U I 2 ( i 0 )  
U45(3) YU50 ( 1 J )  

4 
A 

6 B 
C 

U35 
D r.J. J � K 

10 MODE 

I rW CLR 

4 
5 A 

6 B U30 
7 

C 
D ..J=. J rl< K 

10 MODE 

r--L CLR 1 '\  17 
4 A 
5 
6 B U38 

C 

r-€- D 
J ric K 

I MODE 

....---.!.. CLR 

\,7 

-4 A 
B U34 6 C 

7 

� D 
J '"i< K 
MODE 

1 0  ....-t----l- CLR '\17 

5-3 
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5-4 

5 .  Change the component locator as shown in f igure 5-A4b. 

Figure 5-A4b Local Oscillator Component Locator Revision A 

5-8 A5 DIGITAL FILTER 

Cu rrent revis ion :  E 

Prev ious revis ions: A l l  revis ions are electrica l ly the same as revis ion E .  

Revis ions A through D:  The fol lowing components are i n  sockets: 

Component Socket Part N umber 

U107 1 200-0607 
U1 09 1 200-0638 
U1 1 0  1 200-0638 
US1 2 1 200-0638 
U206 1 200-0700 
U306 1 200-0700 

Revis ions A and B: A l l  j umpers are identified with a "W" rather than a ") ". 

Revs. A and B later Revs. 

W002 j002 
W003 j003 
W004 j004 
WOOS JOOS 
W006 j006 
W007 j007 

Revis ion A: Make the fol lowing changes: 

1 .  Polar ity marks for CR1 and CR2 are at the wrong end of the component. 
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2 .  Change test po int labels as fol lows: 

Test Point Rev A Other Revs. 

TP9 C H FB1 CH1 FB1 
TP1 0 CH FB2 CH1 FB2 
TP1 4 CH1 SRT CH1 STRT 
TP21 XCVRE1 XCVR EN1 
TP22 XCVRE2 XCVREN2 

3 .  The test position for W7 is d ifferent on revis ion A .  To put W7 in the normal 
(N) pos ition, take the jum pers off. To put W7 in the test (T) posit ion, set the 
j umpers as shown in f igure 5-A5. 

. .. . .. .. .. .. .. .. ..  . W7 !rol 0 i N 
POS I T ION <: � l2J O ! T nO o l �  JUMPERS I N  TEST 

Figure S-AS Digital Filter W7 Position Revision A 

5-9 A6 DIGITAL FILTER CONTROLLER 

Cu rrent revis ion: C 

. .. .. .. . . . .. .. .. ..  

Previous revis ions are a l l  electri cal ly the same as revis ion C :  

Revis ion B: Component U208 is in  a socket (part number 1 200-0700). 

Revis ion A: Make the fol lowing changes: 

1 .  The fol lowing components are i n  sockets: 

Component Socket Part N umber 

U206 1 200-0638 
U208 1 200-0700 
U309 1 200-0700 

2 .  J umper J 2 is identified as W2 on revis ion A. 

5-5 
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5-6 

5-1 0  A7 FLOATING POINT PROCESSOR 

Cu rrent revis ion :  B 

Previous revis ions: 

Rev is ion A is e lectr ica l ly identical to revis ion B .  The fol lowing components are in  d if
ferent locations on the revis ion A component locator: 

C43, U1 1 4, and U1 1 5  are closer to the top of the board .  

R1 7 is located ju st above and para l le l  to C47. 

5-1 1 AS GLOBAL RAM 

Cu rrent revis ion :  B 

Prev ious revis ions : 

Revis ion A is electri ca l ly identical to revis ion B. The test jumpers J3 through J9  are 
not labe led on revision A. Normal (N) position is to the left, test (T) position to the r ight. 

5-1 2 A9 FAST FOURIER TRANSFORM PROCESSOR 

Cu rrent revis ion: B 

Previous revis ions : 

Revis ion A is e lectrica l ly identical to revis ion B .  On the revis ion A component locator, 
C1 1 7  is located d i rectly above U1 1 7 . 

5-1 3 A 1 2  MOTHER BOARD 

Cu rrent revis ion :  B 

Previous revis ions: 

Revis ion A is e lectri cal ly identical to revis ion B. 

5-1 4  A 1 5 KEYBOARD 

Cu rrent revis ion :  B 

Previous revis ions: 

Revis ion A is electri cal ly identical to revis ion B. On the revis ion A component locator, 
J 9  is located ju st below U404 . 
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5-1 5 A 1 7 DISPLAY INTERFACE 

Current revis ion : A 

Previous revis ions: None 

5-1 6 A 1 8  POWER SUPPLY 

Current revis ion : C 

Previous revis ions: 

Revis ions A and B d iffer f rom revis ion C as fol lows: 

1 .  Change the Replaceab le  Parts L ist, tab le  5-3, as fol lows: 

a. Change the fol lowing components: 

- C1 08 and C1 09 to 01 60-4787, 22 pF .  
- C200 to 01 60-01 28, 2.2 flF. 
- C304 to 01 80-0374, 10 flF. 
- R1 1 6  to 0757-0401 , 1 00 OHM.  
- R1 26 and R304 to 0757-0442, 1 0K. 

b. Delete the fol lowing components: 

- C527, C528, C529, and C530. 
- CR530, CR531 , C R532, and CR533. 

c. Add the fol lowing components: 

- R1 04, 0757-0280, 1 K. 
- R1 1 4, 0698-3228, 49.9K. 
- R1 1 8, 0698-3279, 4.99K. 
- R208, 0757-0465, 1 00K .  
- Q1 03 and Q1 04, 1 854-021 5, N PN 2N3904. 
- Q205, 1 853-0036, PNP 2N3906. 
- U1 00, 1 820-31 83, 74HC03 CMOS. 

2 .  Remove A1 8, component locator revis ion C, and schematic revis ion C, and 
rep lace them with f igu res 5-A 1 8a and 5-A 1 8c. 

Revis ion A was mod if ied to be e lectrica l ly identical to rev is ion B (see f igure 5-A1 8b). 

5-7/5-8 
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Figure 5-A t Ba Power Supply Component Locator Revision B 
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; Figure 5-A t ab Power Supply Component Locator Revision A 
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J1 
FROM U2 (13) __ ---'P:...:;M""RU=:.P-=::;..;..o 

FROM Ul04 (13) __ -,-PW;.;:.RD=NL=-=!CO 

FROM Ul04 (14) __ --"OT.:..:EMPl::..:...::'--"':;..;..o 
FROM Ul00 (9) 

- - - - - ,  

TO 
A12 

- - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Figure 5-A 1 8c Power Supply SchematIc Revisions A and B 
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MODEL  3562A MANUAL BACKDAT ING  

5-1 7 A22 HP-IS 

Cu rrent revis ion : A 

P revious revis ions: None 

5-1 8  A30 ANALOG SOURCE 

Cu rrent revis ion : C 

Prev ious revis ions : 

Revis ion B is e lectrica l ly identical to revis ion C. 

The revision B component locator d iffers from revis ion C in the spacing of three groups 
of axial I�ad components. These components are located to the right of U600, U456, 
and U503. 

U459 : 1 
U451 = 1  

Figure A30 Analog Source Component Locator Revisions B & C 

� 
C355 � 

� 

U351 

13 

J559 c:J 

5-1 5 
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MANUAL BACKDAT I NG MODEL  3562A 

5- 1 9  A3 1 TRIGGER 

Cu rrent rev is ion :  B 

Prev ious rev i s ions: 

Rev is ion A d iffers from revis ion B as fo l lows (see figu res 5-A31 a and 5-A31 b): 

I 

: 1 
_us_s8 �: I� 

'---_-' 1..,..L,.l..,..L,J 
,-_

USS_7 _: 1 � 
'---_us_ss ---,: 1 � 
'---_us_ss ---,: 1 � 

: 1 ij 
�:II� Q 

="====I==�X=)=I=I==I===1=9==1'9=�9====S:9=1I}'J1 ��: I'�=e�-�==="=o�,�" ,, =,,= 
Figure 5-A3 1 a - Trigger Component Locator Revision A 
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Figure 5-A3 1 b Trigger Schematic Revision A 
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) 

MODEL  3562A 

1 .  The fol lowing components are not on revis ion A: 

Reference HP PIN 

R209 0757-0442 
R29 81 50-3375 

TP1 5-1 9 1 251 -0600 

MAN UAL  BACKDAT I NG 

2. The fo l low ing test locations on revis ion A correspond to the test points l i sted 
for revis ion B :  

Revision A Revision B 
Test Location Test Point 

U305(1 1 )  TP1 5 
U507(5) TP1 6 

U9(7) TP1 7 
U303(8) TP1 8 

CR1 05 anode TP1 9 

3. The pu l se width of RE F I N/1 25 (A31 U305(1 1 ), TP1 5) i s d iffe rent. 
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Figure 5-A33b Input Schematic Revision A 
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C I RC U IT DESCRI PT IONS MOD E L  3562A 
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MODEL 3562A C I RCU IT  DESCR I PT IONS  

SECTION VI 

CIRCUIT DESCRIPTION 

6 - 1  INTRODUCTION 

This section provides the overa l l  instrument description and the detai led description of 
each assembly to a functional b lock. The overa l l  i nstrument description describes the 
interaction of the H P  3562A's ind iv idual assembl ies . Use th is section to gain an overa l l  
u nderstand ing of the HP  3562A's operation .  Use the c i rcu it descriptions along with the 
schematics in Section IX to understand the operation of an assembly. Refer to the end .. . ... . . . . .... .. . . .. .. . . ..... . 

� of=ftn5 S-el:frtrri=fOf a a  esc 1'1 ofl 0 n ortne si gnaTs�fhar(7)er a te' Setween assembl ies� ......... ,, ",,= ,,= .=.= ••• = ' •• � •••. """' " 

6-2 OVERALL . INSTRUMENT DESCRIPTION 

To understand the operation of the H P  3562A, the measurement it makes must be 
u nderstood . The H P  3562A uses the Fast Fourier Transform (FFT) a lgorithm to make 
frequency domain measurements. The FFT algorithm takes time domain data and operates 
on it to prod uce a frequency spectrum .  Reca l l  that the Fou rier transform, of which the 
FFT is a special case, states that al l t ime domain waveforms can be represented as a 
summation of s ine waves i n  the frequency domai n .  

S i nce the FFT i s  a special case of the more general Fourier transform, i t  requ i res special· 
data co l lection requ i rements i n  order to operate. A l l  the numerical val ues associated with 
the FFT such as sample rate, number of frequency data points, time requ i red for a complete 
convers ion, and others are a l l  related to powers of two. For example, a t ime record is 
defined to be N consecutive, equa l ly spaced samples of the input where N is a mu ltip le 
of 2 .  This t ime record i s  transformed as a complete b lock into a complete b lock of 
frequency l i nes. With a Dynamic S ignal Analyzer we do not get a va l id resu lt unt i l  a fu l l  
t ime record has been gathered .  

Taking a s imp le look at an FFT dynamic s ignal analyzer, the hardware can be characterized 
as a d igital waveform recorder with a g reat amount of computation power. This v iew is 
i l l u strated by the waveform recorder diagram in f igu re 6-1 . 

- -_._-

11; �Le v�a;cfollll I ecol a-ei� tli�iiar is TealillOlte ii1�utass'e�1I11iyT()rproper'a�fipliw(fu 
sca l ing and then converted to d igital data by the ADC (Analog to Dig ital Converter) 
assemb ly. The i nput and ADC assembl ies receive the signals to control the ampl itude scaling 
and conversion from the front end interface. The front end interface is programmed di rectly 
from the CPU (Central Process ing Un it) . The dig ital output of the ADC is then stored into 
RAM and disp layed. H P-I B is inc luded for remote contro l and a keyboard for local contro l .  

In f igure 6-2, the i n strument is expanded to inc lude two separate i nput sections and ADCs .  
A sou rce is a lso i nc luded to make network measu rements. A l l  measu rement assemb l ies 
are connected to the CPU through a common bus. 

6-1 
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MODE L  3562A C I RCU IT. DESCR I PT IONS 

I n  f igu re 6-3, the two channel waveform recorder i s  converted i nto a two channel , f ixed 
span, dynamic signal analyzer with sou rce by adding the d igital f i lter, FFT, and FPP (Floating 
Point Transform Processor) assembl ies. The d igital f i l ter  a l lows the user to look at the 
input spectrum w ith d ifferent resol uti"on bandwidths and d ifferent shaped resolution 
bandwidth f i l ters. The FFT assembly operates on the d ig ital data out of the d ig ital f i l ter 
to provide a f requency domain representation of the i nput s ignal . The FFT data is stored 
in the RAM and d isplayed. The FPP is a bit s l ice processor which makes al l  the fast numerical 
calcu lations. A d igital sou rce assembly is added to s imp l ify the CPU bus structu re. This 
assembly contro ls a l l  the d igital setti ngs for the input, ADC, and sou rce assembl ies. The 
CPU is now dedi cated to superv is ing and contro l l ing the operations of the i nstrument. 

In figu re 6-3, a trigger assembly was also added. The trigger assembly a l lows the instrument 
to operate in  external trigger. external reference in. and external sample modes. 

In figllre ·o�4, the ana lyzer becohies the HP 3S62A by a:oclTiig fne localoscillafof a:nd program 
ROM assembl ies. The local osci l l ator provides d ig ital s ine and cosine s ignals for the digital 
sou rce and d igital f i l ter. The d ig ital sou rce d istributes the d ig ital s i ne to the analog source 
assembly for conversion to an analog s ignal .  The d ig ital f i l ter uses the s ine and cosine 
s ignals for zoom measurements. In a zoom measurement, a narrow frequency span is 
selected « 1 00 kHz) for a h igh reso lution c lose-u p shot of a f requency spectrum. 

The program ROM assembly was added to give the instrument more p rogram memory 
space. The common bus was sp l it into two bus structu res: the system data bus  and the 
global data bus .  The system bus is used to transfer commands from the system CPU to 
the other assemb l ies. The g lobal bus is used to transfer measu rement data between the 
assembl ies. 

I n  the H P  3562A process contro l is d istributed away from the system CPU .  Each assembly 
has its own processor or state machine which contro l s  its local operations. The system 
CPU te l l s  each assemb ly which process to execute and mon itors the overa l l  fu nction ing 
and data process ing of the instru ment. 

6-5/6-6 
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MODEL  3562A C I RCU IT  DESCR I PT IONS  

Phase Resolution Circuit 

(Refer to f igure 6-A 1 c) The phase reso lution c ircuit is used in external and internal trig
gered measurements. This c i rcu it i n su res that the phase of a triggered measurement is 
accu rate. S i nce the trigger moment does not always occur on a sample and hold edge 
(SAMP), there is a t ime delay and a phase error in the data. The phase reso lution c i rcu it 
counts the t ime between samp les and the time between a sample and a trigger. I t  puts 
th is information on the DS data bus  which is read by the system CPU .  

The ARML s ignal from the A6 D igital F i l ter Contro l ler i n it ial izes the phase c i rcu it and 
starts the trigger measurement process. This s ignal i s  only active when a triggered measure
ment is made. When the phase resol ut ion c i rcu it receives this s ignal ,  it sets BFST low and 
waits for the next sample c lock (SAMP) from the ADC board. On the next samp le c lock 
the phase c i rcu it starts cou nting and cou nts unt i l  a trigger s ignal (TR IGROL, REMTG L, 
SWTR IG ,  or BURSTR IG )  is rece ived . If another sample clock is received before the trig
ger s ignal ,  the phase state machine starts the count over and continues to wait for the 
trigger s ignal , c lear ing the cou nters each time a sample c lock is rece ived. When a trigger 
s ignal is received, the cou nters latch the f i rst cou nt into their output reg isters and cOn
ti nue counting u nt i l  the next samp le  c lock. On the next sample clock after the tr igger 
s ignal , the second count is latched i n to the cou nters' output registers. BFST s ignal i s  then 
sent to the d igital f i l ter contro l l e r  tel l i ng it to start tak ing data. 

The phase reso lution c i rcuit now has a count between sample points and a count between 
the f i rst sample point and the trigger point. When the RDPH1 L or RDPH2L s igna l  from 
the device decoder PAL becomes active, the phase resol ution circuit puts the requested 
count on the DS data bus . The tim ing information is held unti l the next ARML s igna l  i s  
received or  unti l it i s  read by the system CPU .  

6-1 7 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


C I RCU IT  DESCR I PT IONS 
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MODE L 3562A C I RCU IT  DESC R I PT IONS  

TIMING 

Burst Control Circuit 

(Refer to f igure 6-A1 d) The burst control c i rcu it controls the burst length and generates 
the pu lse s ignal (NCLK) to the local osc i l l ator. It provides the gat ing s ignal (BU RSTE N) 
that gates the analog source on and off du ring the burst and ch i rp modes. The bu rst con
trol c i rcu it also provides the SYNC OUT s ignal to the rear panel . This s ignal is h igh when 
the burst is on and is low when the bu rst is off. 

When SELCNTERSL is active and WR ITEL  is low, a data word from the system CPU  is 
latched into the programmable counters to set the time the burst is on and off. After the 
counters are programmed, the CONT s ignal from the contro l registers to the bu rst gate 
goes low. I n  f reerun mode the f reerun bit (U1 02-9) is set and the burst counters count 
b locks. The bu rst control c i rcu it  then gates the ana log source on and off. I n the triggered 
mode, the bu rst process starts when the ARMEDL s ignal from the phase reso lution c i rcu i t  
goes low. The counters on ly count when ARMEDL  i s  low. The ARMEDL  s igna l  a l so cau ses 
the bu rst control c i rcu it to send the NCLK s ignal to the local osci l l ator. When NCLK is 
received by the local osci l l a�or, the LO is set to the start ing f requency of the bu rst. The 
local osci l l ator sends data (N DAT) to the d igital source synchronized to NCLK .  The data 
is processed by the LO input receiver and mu lt ip l ier. DACDAT data is sent to the analog 
source at the same time the bu rst control c i rcu it turns on the analog source. 

After the burst is completed, the bu rst state mach ine checks to see if the ARMEDL  s igna l  
is sti l l  active. I f  ARMEDL is active, the p rocess repeats . A l l  burst control operat ions are 
synchron ized to the sample and tr igger s ignals by the t im ing control c i rcu it and the 
ARMEDL  s ignal .  

CONTROL .... BURST 
STATE 

ARMEDL ) MAC H I N E  ) Burst BURSTEN 
Gate J 

S E LCNTRSL ...... J PROG RAMMA BLE DACDAT 
ANALOG 
SOURCE COUNTERS 

A30 
--"-� --" �. �  = �  .. """"'_: �.;;"'=''':' : •• '. .. , . 

: :.. ..:=:. .-=. ... .:::.....".�" .. ::�:-.�""-..:::::.... -'..::. .=.' -�'-...:.. -':"::""." ::"": -
�'_<'mJ� 
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DS DATA "> BUS 
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I N PUT RECE IVER 
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Figure 6-A 1 d Burst Control Circuit 
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C I RC U IT D ESCR I PT IONS MOD E L  3562A 

LO Input Receiver 

(Refer to f igure 6-A1 e) The pu rpose of the LO input rece iver is to synchron ize the local 
osc i l lator input data (NDA T) to the sample rate (SAMP). This i s necessary because in external 
sample mode the LO data does not come at a regu lar rate. To synchron ize the data to 
the sample rate, the LO input receiver sh ifts the ser ia l data in  and converts it to paral le l  
d ata. The LO i nput receiver then c locks th i s  data us i ng the SAMPLE s ignal from the t im
i ng  control c i rcu it. After the data is synchron ized, it is converted back to ser ia l data and 
sent to the mu ltip l ier. 

Multiplier 

The mu lt ipl ier is used to multiply the LO data by the noise and send it to the analog sou rce. 
Th i s  is done with a para l le l  noise word and a ser ial LO word. This provides the means 
for frequency shifting the noise. When in  zoom mode, the frequency sh ifti ng process sh ifts 
the center of the no ise power frequency band to the frequency of the s i ne data from the 
loca l  osc i l l ator. When i n  ch i rp or s ine mode, the output of the noise generator if forced 
to a constant so that LO data is passed through the mu lt ip l ier with on ly an invers ion .  

Noise Generator 

The noise generator produces a b inary random sequence that is u sed for band-l im ited 
random noise and bu rst noise s igna ls .  The noise generato r is a 32-b it sh ift register with 
feedback to generate a pseudorandom sequence. This sequence is mu ltip l ied by a squared 
analog random s igna l .  Th is  randomizes the feedback of the sh ift reg i ste r. The analog ran
dom noise is a zener d iode b iased so that it is barely on and i s  thus noisy. The output 
of the zener d iode is ampl if ied unti l i t  is at a high enough level to square up. The noise 
f i lter is used to produce noise with necessary bandwidth. The bandwidth is determ ined 
by the rate that the noise is sh ifted into the noise f i l ter. The rate the noise is sh ifted i nto 
the noise fi lter is determ ined by the effective sample rate. 

The output of the noise generator is paral le l  loaded i nto the mu l t ip l ier  and m ixed with 
the data from the local osci l l ator. This process is contro l led by the tim i ng state mach ine. 

Internal Signal Descriptions 

Rf''''C§����O ���'-'TFA"��"R�E'I.?'� .. "��·�(SR"R:fiN'&\M. �E'�"I?�, .
. .  
!iS' "�

�
�"�����������������' �' . �� .. ��M �. ��.�. �, •• -�� .. , .;;;;;; .... ,;;;;;; •• -,,-:;::;:;�� 

---- - - - - - - - -- - ._. - --� =. ...:.. :=. .;.  - - - - -

B RST 

6-20 

ActivE Low 
S igna l  from the phase resol ution c i rcu i t  to the status regi ster and the burst 
contro l c i rcu it. ARMEDL  goes low on the f i rst samp le point fo l lowing the 
ARML s ignal It goes h igh after the trigger po int. 

BU RST RESET 
U sed to abort a bu rst i n  the burst control c i rcu it. When low BRST causes 
the A30 Analog Sou rce to output zero if the i nstrument is in the burst mode. 
Th i s  s ignal shou ld be high for normal operat ion. 
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MODE L  3562A C I RCU IT  DESCR I PT IONS 

B U SYL 

C1 0FSE 

C H I RP L  

PHAS E COUNTERS BUSY 
Active Low 
This  s ignal from the phase cou nters goes low after an ARML has occu rred 
and goes h igh after the counters f in ish counti ng. BUSYL is sent to the status 
registers. 

1 0x E FFECTIVE SAMPLE  RATE CLOCK 
In baseband mode this c lock occu rs at 10 times the effect ive sample rate. 

CH I RP 
Active Low 
When this contro l s ignal is low, the s inusoidal s ignal from the A4 Local 
osc i l l ator is passed through the d igital sou rce board without mix ing with 
the random noise. 

C NTRL B U SY CONTROL BUSY 

CONT 

CON TRO L 

This is the d igital sou rce handshake signal for sending the control data word 
(CNTLD). If it is "1 ', the d igital sou rce is send ing the word . If it is "0', the 
digital sou rce is ready to send another control data word . Th is  s ignal is from 
the contro l register to the status registers. 

CONT INUOUS _ 

When this control s igna l  is high, the d igital sou rce keeps the A30 Analog 
Sou rce enab led .  When low, the analog source is gated by the bu rst control 
c i rcu it. 

CONTROL 
S ignal from the device decoder PAL that latches the control word from 
the DS data bus .  

COUNTE N L  COUNT ENABLE  
Active Low 

DA,J)L 

ARML starts the phase state machine which sets sets CO UNTE NL  low and 
the counters start cou nting. 

f_e-g-i.sters�set�t - ecef-fective=sams l'e:rate-.o.- � . �  �- -

Example DA DB M U ll DSE L 

Frequency (U 1 -3) (U4-1 2) (U 1)  (U1 01 -2) 
Spans 

1 kHz 0 0 x 1 1 
3 .1 25  kHz 0 1 x 2 1 

1 0  kHz 1 0 x 5 1 
1 00 kHz 1 1 x1 0 0 
20 kHz 1 0 x 5 0 
50 kHz 0 1 x 2 0 
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C I RCU I T  DESCR I PT IONS MOD E L  3562A 

6-22 

DE STA 
DESTB 

DMID 

DSA START 

DSA STOP 

DSE L 

E N lD l  

F REERUN 

lDCH1 

lDCH2 

l D T R G  

DEST I NAT ION A, DEST I NAT I ON B 
These control s igna ls determ ine where the ser ial contro l word (CNTLD) is 
sent. 

DESTA DESTB 

o 0 
o 1 
1 0 
1 1 

M IDDLE  DATA 

Assemb ly 
A30 Analog Sou rce (LDSRC) 
A31 Trigger (LDTRG) 
A33 Channel 1 & A32 ADC 1 (LDCH1 ) 
A35 Channel 2 & A34 ADC 2 (LDCH2) 

DM ID  is the A4 Local Osci l l ator i n put s ignal before the mu lt ip l ier. This 
s ignal goes to the status regi ster. 

DSA START, DSA STOP 
These control s ignals are used for the s ignatu re analys i s  start and stop b its . 

D IV I D E R  S E LECT 
S ignal from the contro l reg isters that se lects the mu ltip l ied sample rate 
or the d iv ided samp le rate for the bu rst contro l c i rcu it and the noise 
generator. A high selects the d ivided sample rate. (Refer to DA, DB for chart) 

ENABLE LOAD 
Active Low 
E nable load from the control registers determ ines when the serial command 
word (CNTLD) is sent to the A30 Analog Sou rce, the A31 Trigger, The A33, 
A35 I nput boards, or the A32, A34 ADC boards. 

FRE E RUN  
Signal from the contro l registers . When i n  the freerun mode, this s ignal i s  
high. 

LOAD 
These s ignals are used to mon itor the load pu lses to the analog assembl ies. 

N SR NO I S E  S H I FT REG I STE R DATA 
This  is the data that is sh ifted i nto the noise f i l ter. I n  normal operation this 
inc ludes the add ition of the analog random noise. The analog random noise 
is d isabled in the test mode. 

SE lCNTRSl S E LECT COUNTE RS 
Active Low 

STATUSl 

This  s ignal from the device decoder PAL along with DSA1 and DSA2 enab les 
the counters for programm i ng. 

STATUS 
When STE ST is active, the d igital sou rce is in  the self-test mode. STEST 
is from the device decoder PAL to the test register. STEST l atches the self
test data word into the test reg ister. 
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MODEL  3562A 

SWARMl 

SWTRIG 

TO 

T1 

T1 0M 

TDREQ 

TEST 

T lODAT 

T[O[D 

SOFTWARE  ARM 
Active Low 

C I RCU IT  DESCR I PT IONS 

S ignal from the control registers that overrides the software arm ing of  the 
phase counters and the buffer start. This s ignal is used for self-test and 
shou ld be h igh in normal operation .  

SOFTWARE TR IGG E R  
I f  SWTRIG is sel ected with T1 and TO, a trigger occu rs on the low to high 
trans ition of the SWTR IG  s igna l .  

TR IGG ER  S E lECT 
TO and T1 select where the trigger s ignal w i l l  come from. 

TO T1 Trigger Sou rce 

0 0 A31 Tr igger Board (TR IGRO) 
0 1 H P- I B Trigger (REMTG L) 
1 0 Software Tr igger (SWTR IG) 
1 1 Sou rce Trigger (BU RSTR IG) 

The system CPU may in it iate a trigger by setti ng SWTRIG low, then high. 

TEST 10 MHz CLOCK 
I n  the digital source se lf-test mode this s ignal becomes the 1 0  MHz  c lock, 
the LO serial data c lock, and the serial data sh ift c lock. 

DATA REQU E ST 
This s ignal is used when in  the self-test mode as the data request l i ne. 

TEST 
This s ignal enables the self-test s ignals to be mu ltip lexed into the data paths 
and c lock l i nes. Th is  s ignal must be low for the assembly to function in  
the normal mode. 

T EST LOCAL OSC I L LATOR DATA 
This s ignal i s  u sed as the LO ser ial data for the self-test i n stead of us ing 
LO data. 

rES I LOCAL OSCI L LATOR LOAD 
This s ignal i s  used i n  test ing the LO i nput receiver. 

TRIG TR IGGER  
When TRIG goes h igh, the phase state machine strobes the cu rrent count 
of the phase cou nters into the counters' output reg isters. 

TRIGGERED TR IGG ER ED  

TTH 

Signal from the phase resol ution c i rcu it to the status reg iste rs. When the 
ARML  s ignal i s  received, TR IGG ER ED  goes low. When a trigger is rece ived, 
TR IGG E RE D  go h igh . This i nd icates the trigger has occu rred. 

T EST TRACK/HOLD 
I n  the self-test mode th is  s ignal becomes the sample clock. 
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MODE L 3562A C I RCU IT  DESC R I PT IONS  

6-4 A2 SYSTEM CPU/HP'S 

Refer to F igure 6-A2 for this d iscuss ion .  The process ing un it of the A2 System CPU (Central 
Process ing Un it) i s  a MC68000 1 6-b it m icroprocessor. The fu nction of the system CPU i s  
to te l l  each assembly which process to execute and mon itor the overa l l  fu nction i ng and 
data process ing of the instrument. The programs stored in memory (mon itor memory) on 
the A2 System CPU and some of the programs on the A3 program ROM help the system 
CPU perform this function. The monitor memory is made up of ROM, RAM, and nonvolati l e  
RAM (which is ma intained by a battery backup). 

The H P- I  B inte rface is inc l uded on the A2 CPU assemb ly. This a l lows for d i rect memory 
access and a HP-I B device to ta lk d i rectly with the system processor. 

The system CPU is the system add ress and data bus master of a l l  commun ications on 
the system bus. I nteractions between the assembl ies are maintained by us i ng 1 6  
b id i rectional data l i nes (DOL to D1 5L), 23 address l i nes (A1 L to A23L), and 1 7  system contro l 
l i nes. An assembly attracts the attention of the A2 System CPU by us ing interrupt l i nes 
I RQT2 L to I RQT6L. The pr ior ity i nterrupt encoder determ ines when an assemb ly  can 
interrupt the system processor. When interrupted, the system CPU processes the interrupt 
and sends the next command to the assembly. After receiving the information, the assembly 
handshakes with the system CPU .  Most assemb l ies use the asynchronous s ignal Data 
Transfer Acknowledge (DTACKL) to handshake with the system CPU.  The exception is the 
A4 Local Osc i l lator. I t  uses the synchronous s ignal Val id Peripheral Add ress (VPAL) to 
handshake with the system CPU .  

Off-Board Operations 

The system processor uses the system bus control ,  system add ress dr ivers, system data 
buffers, and handshake c i rcu its to get p rograms stored i n  the A3 P rogram ROM and to 
command assembl ies to perform operations. When the system CPU needs to load an 
instruction, it asserts the read/write l i ne (WR ITE L) low and puts the add ress for the 
A3 ROM assembly and the address of the needed instruction on the system address bus .  
The A3  ROM decodes the add ress l i nes, retu rns the DT ACKL to the system CPU, and  puts 
the requested instruction on the system data bus .  The system CPU then loads the i n struc
tion from the system data bus .  

1 .  The system processor puts the address for the assemb ly on the system add ress bu s  
and the add ress decoder activates the proper contro l l i nes. 

2. The add ress decoder selects the appropriate mon itor memory location where the 
command is stored and the command is put on the system data bus: 

(To command the A7 Floating Point Processor, the system CPU loads a command stack 
i nto the A8 G l obal RAM before address ing the assembly .  The data transfe rred on the 
system data bus is the starting address of the command stack in  g lobal RAM.) 

3 .  The assembly recogn izes it has been addressed and retu rns a handshake signal (DT ACKL 
or  VPAL). 
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4 .  The system processor asserts upper data strobe (UDSL) and/or l ower data strobe (LDSL) 
s ignals to transfer byte data (8 b its) or word data (1 6 b its). The assembly being addressed 
determi nes whether UDSL or LDSL are used. 

5 .  The assembly reads the system data bu s  and performs the operation . 

6. When the assembly has f i n i shed the operation, it sends the system CPU an inte rrupt 
( I RQT). 

On-Board Memory Operations 

The system processor contro ls  the mon itor memory by assert ing the add ress l i nes to the 
m emory and the add ress decoder. The address decoder decodes these l i nes to select the 
ROM or RAM memory pair to be accessed. Next, the system processor asserts the upper 
data strobe (UDSL) or lower data strobe (LDSL). UDSL selects the upper memory and LDSL 
se lects the lower memory. Both UDSL and LDSL are asserted at the same time if a 1 6  b it 
word is used. The read/write (R/WL) s igna l  i s  a lso decoded and determ ines whether a read 
or write operation to memory is to occu r. For the mon itor memory to commun icate with 
another assembly on the system data bus, the add ress decoder must activate S BUSENL, 
p lac ing the system data bus i n  the i n put/output mode. 

Interaction Between the A2 System CPU and the AB Global RAM 

The system CPU shares the g lobal bus with a l l  other devices to access the global RAM. 
For this operation, the system CPU has 1 6  address l i nes, 16 data l i nes, and 4 control l i nes 
connected to the global bus .  The system CPU's global add ress bu s  connection (CA1 L to 
CA  1 6L) is an extens ion of the lower 1 6  b its of the CPU add ress bus . When the system 
CPU add resses a global RAM memory location, the system CPU's address decoder asserts 
the g lobal request (C LRQTL) l i ne to the handshake c i rcu it. The handshake c i rcu it sends 
the memory request (MR68L) to g lobal RAM. The global RAM retu rns a memory grant 
(MC68L) when it g ives bus control to the system CPU. This memory grant s igna l  c lears 
the memory request s ignal (MR68L) and enables the assertion of the global read/write s ignal 
(C R/CWL). When the system CPU has a write request, the assertion of CR/CWL causes 
memory data to be v'/ritten onto the global data bus. For a read request, the global bus  
receivers latch the i ncoming data when the global data strobe (C DSL) s ignal i s  rece ived. 

An i nterrupt is sent when an assemb ly has i nformation for the system CPU, f i n ishes a 
p rocess, or requests service. For example, the keyboard sends the system CPU the I RQT2L 
s ignal when a front panel key i s  pressed . When an assembly needs to commun icate with 
the system CPU, the assembly asserts i ts i nte rrupt request l ine ( I RQT2 L to I RQT6L). The 
pr iority inte rrupt encoder informs the system processor which assem bly has interru pted 
it. For a description of the interrupt request l i nes, refer to paragraph 6-8, "S igna l  
Descript ions". 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MOD E L  3562A C I RC U I T  DESCR I PT I ONS 

Programmable Timer Module 

The programmable t imer modu le  is an i nternal t ime base generator, c locked by the E N B L  
clock from the system processor. Th is  t imer i s  used for function t ime outs an<;l to m ai nta in  
re lative t ime i nterva ls .  This m odu le  conta ins  th ree clocks which get addressed by s ignals 
A1 to A3. The c locks  are loaded and read by the system processor using the C PU data 
l i nes DO to D7. A clock i s  enabled by the program timer mod u le s igna l  PTML. When the 
program timer modu le  c lock f i n ishes cou nti ng, the i nterrupt request I RQT7L is generated . 

Bus Time Out 

When a system processor bus cyc le is i n itiated, the bus time out r ipple counter is started 
and runs u nt i l  either the handshake is completed (DTAC K L  or VPAL is received) or the 
cou nter reaches its term ina l  cou nt. I f  the t imer reaches the term i n al cou nt of 32 p.,s 
before the handshake is  com pleted, the bus error l i ne (BE  RRL) to the system p rocessor 
i s  asserted to abort the cu rrent bus cycle .  The system processor then begins  process ing 
for the bus error. Bus errors are entered in  the fault log along with the name of the assembly 
that fa i led to send the handshake s igna l .  

Status Decoder 

When the system processor is perfor m i ng an operation, the status decoder l ights one of 
the status LEDs (DS2). The status operations and correspond i ng L E Ds are as fo l lows: 

LED Label 

DS2-5 U D  

DS2-4 U P  

DS2-3 SD 

SP  

Description 

User Data, CPU in  user state and accessing data 

User Program, CPU i n  user state and access ing program 

Supervisor Data, CPU in su pervisor state and access ing 
data 

SupeivisOi PiOgiam, CPU i n  su pervisor state and access ing 
program 
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6-5 A3, ROM 

The A3 ROM board functions as an extens ion of read on ly memory for the system CPU 
board. The  ROM board stores most programs for  the H P  3562A except i n iti a l  start-up 
routi nes.  A l l  com m u n i cations between the system CPU board and the ROM board occu r  
over the system bus. Refer to the tim i ng d iagram (figure 6-A3a), block diagram (figure 6-A3b), 
and the schematic (f igure 9-A3) as referenced in the fol lowing c i rcu it descript ions .  

The fol lowing descri ptions apply to the cu rrent ROM board. This board a l lows f lex ib i l ity 
in the n u mber and type of ROM ch ips used. ROM dens ity (size) is selected by pl acement 
of jumpers in  the OEL l i ne to the ROM ch ips, the add ress comparator section,  the de lay 
section,  and the ROM decoder sect ion .  

Address Comparator 

The address comparator verif ies that the ROM board is add ressed and asserts the ROM 
select (ROMSE LL) l i ne low. The ROMS E LL s igna l  does the fol lowing� 

1 .  Returns DT ACKL to the system CPU to acknowledge that the ROM board was addressed . 

2 .  E n ab les the ROM Decoder. 

3 .  E n ab les the Data Bus Driver. 

ROM Decoder 

The ROM decoders (U21 , U22, and U23) are 1 -of-8 decoders. They generate the ch ip  enable 
(CE1 L th rough CE20L) s ignals by decod ing system add ress l i nes A1 6 through A21 . The ch ip  
enable s igna l  cau ses the selected ROM pair  to  put  data on the data bus .  

Delay 

U1 3 and U1 4 are used to delay the DTACK L  s ignal  based on the speed of the s l owest 
component on the ROM board. The p iacement of RSO determines the length of the de lay 
(from 0 to 4 c lock cyc les). 

The memory section of the A3 ROM board cons ists of 32k by 8 bit read-on ly-memory ch ips .  
The ch ips are addressed by system add ress l i nes A1 through A1 6 and enabled by C E1 L 
th rough C E20L. The i nverting dr ivers pass the system address l ines from the system bus  
to a l l  ROMs. The mem ory is  arranged as  a lower byte (DO through 07, stored i n  U1 01 
through U1 20) and an upper byte (D8 through D1 5; stored in  U201 through U220). E ach  
CE  l i ne  enables a lower byte ch ip  and an upper byte ch ip  to put  a l l  s ixteen data b its on 
the bus s imu ltaneous ly. 

Data Bus Driver 

When enab led by the ROMSE LL s igna l ,  the data bus dr ivers transfer data from the ROM 
data bus  to the system data bus .  
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Theory of Operation 

Refer to f igure 6-A3a for the fol lowing theory of operation.  When the system CPU wants 
to load data f rom the ROM board, it  unasserts the W R I T E L  l i ne, puts a val i d add ress on 
system bus l i nes A1 through A23, then asserts the address strobe (AS L) .  The add ress 
com parator verifies that the ROM board is addressed and asserts the ROM select 
(ROMS E LL) l ine low. The ROM decoder samples A1 6 through A21 . When gated by the 
ROM S E L L  s ignal ,  the ROM decoder issues a ch ip  enable (C E) s ignal  to the appropriate 
ROM pair .  The C E  s ignal  enables the ROM pair  to put data on the ROM d ata bus .  The 
ROMS E LL s ignal  gates the data through the data bus dr ivers onto the system data bus 
and retu rns DTAC K L  (data ack nowledge) to the system CPU .  

Internal Signal Descriptions 

CEl l 
thro ugh 
CE20l 

C lK 

ROMSELl 

Chip enable 1 -20, active low. E nable the output from the selected 
ROM pair .  

I nvers ion of the 8MHz system CPU c lock, used in  the delay c i rcu i t  
b lock .  

ROM select, active low. I nd icates that the ROM board has been 
addressed, enables the ROM decoder, enab les the data bus dr iver, and 
retu rns DTACKL to the system C P U .  
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6-5 A3, ROM 

The A3 ROM board functions as an extens ion of read only memory for the system CPU 
board . The ROM board stores most programs for the HP 3562A exce pt i n it ia l  start-u p 
routi nes. A l l  com m u n ications between the system CPU board and the ROM board occu r 
over the system bus. Refer to the t iming d iagram (figure 6-A3a), b lock d iagram (figure 6-A3b), 
and the schematic (f igure 9-A3) as refe renced in the fo l l owing c i rcu it descriptions.  

The fol lowing descriptions apply to the cu rrent ROM board . This board al lows f lexib i l ity 
in the number and type of ROM ch ips used . ROM dens ity (si ze) is selected by p l acement 
of j u m pers in  the O E L  l i ne to the ROM ch ips, the add ress comparator section, the delay 
section, and the ROM decoder section .  

Address Comparator 

The address comparator verif ies that the ROM board is add ressed and asse rts the ROM 
se lect (ROMS E LL) l i ne low.  The ROMS E LL s ignal  does the fol lowing; 

1 .  Returns DT ACKL to the system CPU to ack nowledge that the ROM board was addressed. 

2 .  E n ab les the ROM Decoder. 

3. E n ables the Data Bus Driver. 

ROM Decoder 

The ROM decoders (U21 , U22, and U23) are 1-of-8 decoders. They generate the ch ip enable 
(C E1 L through CE20L) s ignals by deco'd ing system address l i nes A1 6 through A21 . The ch ip 
enable s igna l  causes the selected ROM pair  to put data on  the data bus .  

Delay 

U1 3 and U1 4 are used to delay the DTACK L  s igna l  based on the speed of the s lowest 
component on the ROM board . The p i acement of RSO determ ines the iength of the deiay 
(from 0 to 4 cl ock cyc les). 
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The memory section of the A3 ROM board co�s ists of 32k by 8 bit read-on ly-memory ch ips. 
The ch ips are add ressed by system address l i nes A1 through A1 6 and enab led by CE1 L 
th rou gh C E20L. The inverti ng dr ivers pass the system add ress l i nes from the system bus  
to a l l  ROMs. The memory is  arranged as a lower byte (DO through 07,  stored i n  U1 01 
through U1 20) and an upper byte (08 through 01 5; stored in U201 through U220). Each 
C E  l i ne enab les a lower byte ch ip  and an  u pper byte ch ip  to put  a l l  s ixteen data b its on 
the bus s imu ltaneously .  

Data Bus DrIver 

When enab led by the ROMS E LL s igna l ,  the data bus dr ivers transfer data from the ROM 
data bus  to the system data bus.  
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Theory of Operation 

Refer to f igure 6-A3a for the fo l lowing theory of operation.  When the system CPU wants 
to load data from the ROM board, it u nasserts the W R I T E L  l i ne, puts a va l id  address on 
system bus l i nes A1 through A23, then asserts the address strobe (AS L). The address 
comparator verifies that the ROM board is add ressed and asserts the ROM select 
(ROMSE L L) l i ne low. The ROM decoder sam ples A1 6 through A21 . When gated by the 
RaMS E L L  s ignal ,  the ROM decoder issues a ch ip enab le  (CE) s igna l  to the appropriate 
ROM pair .  The C E  s igna l  enab les the ROM pair  to put data on the ROM data bus .  The 
ROMS E LL s ignal  gates the data through the data bus dr ivers onto the system data bus 
and retu rns DTAC KL (data ack nowledge) to the system CPU .  

Internal Signal Descriptions 

CE1 l 
through 
CE20l 

C lK 

ROM SE LL 

Chip enable 1 -20, active low.  E nable the output f rom the selected 
ROM pair .  

I nvers ion of the BMHz system CPU c lock ,  u sed in  the delay c i rc u it 
b lock .  

ROM select, active low. I nd icates that the ROM board has  been 
addressed, enables the ROM decoder, enables the data bus d river, and 
retu rns DTACK L  to the system CPU .

. 
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8 MHz 
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6-6 A4 LOCAL OSCILLATOR 

Introduction 

(Refer to f igure 6-A4) The A4 Local Osc i l l ator (LO) prod uces d ig ital s ine and cos ine s ignals 
which are synchron ized with the sample rate. The LO out puts d igital s ine and cos ine signals 
to the AS Digital  Fi lter. The d ig ital f i l ter u ses these signals for the m ixing operation when 
the instrument is  in the 'zoom mode' (frequency span <1 00 k H z) .  The LO a l so outputs 
a cosine s ignal  (N DAT) to the A1 D ig i tal Sou rce. T�e d igital sou rce uses the d ig ital data 
from the LO to create band� l i m ited no ise and i nterfaces the LO output with the analog 
source. The analog source is bas ica l ly a d ig ita l-to-analog converter for the LO d igital s ine 
wave. The LO output to the d igital sou rce is  determ ined by the operation mode of the 
i nstru ment as fol lows: 

Mode 
Baseband measurement 

Zoom 

Swept s ine 

Period ic  Ch i rp 

Bu rst ch i rp 

Fixed S ine 

Theory of Operation 

LO output to A 1 (N DA T) 
Constant output 

Cos ine to d igital f i lter 

Cos ine to d igital f i l ter 

L i near swept s ine starting at trigger point 

L inear swept s i ne starting at trigger point and end ing 
in accordance with the percent of span sett ing.  

S i n u soidal wave of spec if ied freq uency. 

The A2 System CPU starts the s ine wave generation process by setting up the LO. When 
the LO recogn izes it has been addressed, data from the system CPU is  transferred into 
the LO's system bus i nterface. Th is  data conta ins a comm and byte to put the LO in the 
desired mode of operation (the mode is determ i ned by the i nstru ment setu p). O n ce the 
LO is i n iti alized with the mode of operation and des ired frequency values, the system 
CPU is no longer needed for the s ine  wave generation process. 

}1,Jt&1 i-e-g€li-v-i.i�,.g eM .... €--·J·ata f,·inG·i+i bin,s S·y-stei"H €f!IEI, td"iE-... ·p·a+H-I-I·el ...... j·HtEi ... f·d-ee ad'a-ptel (�f2lIA) SEES 
U p  the phase accum u l ator with the freq uenc ies of the s ine wave to be generated. The 
frequency is  set by 32 b its of data from the CPU .  The add ress determ ines which phase 
accu m u l ator registers are loaded and thus what the f req uency represents (sou rce, ch i rp 
start, chirp increment, d igital f i lter frequency, etc.) The phase accumulator sends an address 
that represents the phase value to the s ine and interpolator ROMs. For example, an address 
of 00000000 corresponds t6 a phase value of 0 degrees, and an address of FFFFFFFF 
corresponds to a phase value of j ust under 360 degrees. The s i ne ROM is a look-u p tab le 
contain ing the pos itive half of a s ine wave. The interpolator ROM conta ins  a set of data 
poi nts u sed for l i near inte rpolation between the s ine ROM data points. 

Outputs from the s i ne (1 6 b its) and i nterpolator ROMs (4 b its) are added fou r  b its at a 
time to determ ine the s ine, cosine, or N DA T data point. The 1 6-bit sum is sent to the LO 
output buffers in  4-b it  n ibbles which are converted to 16 b it  words. The word i s  latched 
into the proper output buffer to be clocked out in  series at the next SYNC2 pu lse.  
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The AS Digital Fi lter sends the SYNC2 s ignal to the LO when it is ready for the next s i ne 
and cosine wave data po ints. The data poi nts are synchronized with SYNC2 and shifted 
o u t  to the d igita l  fi lter and d igital sou rce. Each ser ia l  data stream represents one po int 
(ampl itud� value) on a s ine o r  cos i n e  wave. 

E ach sample  period corresponds ,to an LO° 'c super-cyc le' .  Each super-cycle is com posed 
of four cyc les defined by the state variables SO and 51 . The phase accum u l ator generates 
a p hase va lue for s i ne, cos i ne, or sou rce d u ring  each cyc le except for one which is u sed 
for  general housekeeping .  Th i s  i s  shown below: 

51 (U 46-5) 
o 

o 

1 

so (U46-9) 
o 

1 

1 

SYNC2 occu rs 

1 o 

Output of Phase Accumulator 
Cos ine  data po int 

No output, set up for next su per-cyc le 

S i n e  data point 

NDAT data po int 

Wh i le the present phase values are being generated in  the phase accumulator, the previous 
set of data points are being processed in the i nterpo lator and adder, and the set of data 
po i nts before that are being sent to the d ig ital f i l ter and d ig ital source. So,  at any given 
time, there are a cou ple of sets of data points in process . The process repeats u nt i l  the 
LO operation is  changed by the system CPU.  

W hen a trigger occu rs, the phase va lue of the cos ine is  latched into the phase output 
l atchs. The system CPU reads this va l ue through the system bus i nterface and uses this 
i nformation for an i n put correction factor. The self-test sh ift registers are u sed to test the 
assem bly. Dur ing self-test, the system CPU reads and verif ie's the val u es from the self-test 
s h ift reg isters and the phase latchs.  

System Bus 'nteifaCe 

A l l  commun ications between the ;\2�stem CYlJ.angdJb�LQ i�tbJ..qJJg.Q-t h��¥s,te.JJ:kb.!.!�. 
�'�:�;;;;''ff;·':;;;�: •. :rnte1tace:;=:il5;e�.m��ih��G:Q.fi1BgR!:ijtk:.pjrnE;{tilE;ffam;t;a·r:e;,:t�e;;:s¥stelii� b:ll·s · M:L� �83.20}o:a�r:tQ···tl:t€l 
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parallel Interface adapter (P IA, U36) .  The system bus PAL controls a l l  the s ignals  to and 
from the system C P U .  To send a comm and or data to the LO, the system CPU puts the 
command or data on the system data bus  (00 to 07) and add resses the LO. A comparator 
(U37) checks A4L to A8L, LDSL, ASl, and V IOL for a val id add ress. When the add ress i s  
va l id, the comparator asserts the Val id Add ress l i ne (VAOO R) which enab les the system 
b u s  PAL .  The PAL sets the Va l id  Per ipheral Address l i ne  (VPA L) low to enable the system' 
d ata bus b uffers (U24, U28) and to handshake with the system C P U .  When the system 
C P U  receives VPAL, it synchron izes the Val id Memory Address l i ne (VMAL) with the 
E nable C lock (E N BLL). The data is transferred wh i le  VMAL is  low. System bus l i nes are 
o n ly val id as long as VMA L i s  low. 
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Phase Accumulator 

The phase accumulator uses s ix internal registers with adders and latches to produce phase 
val ues (addresses). One or two regi sters (depending on mode) contain the phase values 
which are used to generate the desi red s ine and cos ine  values. The other registers conta in  
phase increments, i ncrements of  phase i nc rements (ch i rp mode), or  are not be ing  used.  
These phase i ncrements deterrl1 ine the s ine wave frequency (frequency = AS/AT, where 
AT is the sample period). The only m ode in  which a l l  registe rs are used is the ch i rp mode. 
The registers are 64 b its, but only the ch i rp sweep rate uses 64 bits .  A l l  other val ues use 
the 32 MS B. The data is hand led in  fou r, 8-bit chu nks each cyc le.  

Sine ROM (U29, U20J 

The s ine  ROM (U29, U20) takes the phase val ue from the phase accumu lator a nd uses 
it to output a d igital s i n usoidal  wave . The s ine ROM conta ins the pos itive half of a s ine  
wave in  a lookup tab le .  The s ine ROM takes in  1 3  phase b its (an add ress) and outputs 
1 6  amp l itude b its (data). 

Interpolator and Adder 

The interpolator is used to increase the phase resol ution of the s ine ROM output and 
produce the data needed for a com p l ete s ine wave. The interpolator ROM(U1 3) u ses the 
output from the phase accum u l ator to prod uce an interpol ate val ue.  This value  is  added 
to or subtracted from the s ine ROM o utput to prod uce the h igh reso lution output (para l le l ,  
1 6-bit word) i n  four, 4-b it chu nks.  

Output Buffers 

The output buffers cons ist pr imar i ly  of th ree, 1 6-b it para l le l- in, ser ial-out  sh ift registers 
and an output tim i ng PA L (A4 US8). The t im ing PAL contro ls  the sh ift registers and the 
self-test sh ift reg isters. 

Control Circuits 

The control c i rcu its consist of two PALs, one PLA, and some related c i rcu itry. The function 

__ m"_'�� __ �,,_.".<�" 

Phase Acc u m u l ator PAL (U56) 

I nterpol ator PAL (U55) 

T i m i ng PAL (U68) 

Th is  PAL contro ls  the input, output, and s h ifting  
of the data i n  the phase accum u l ator. 

Th is  PLA control s  the addit ion,  subtract ion,  and 
s lope functions for the interpolator output and 
other random logic functions. 

This PAL produ ces the bas ic t im ing s igna l s  of 
the LO. 
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6-7 AS, DIGITAL FILTER 
A6, DIGITAL FILTER CONTROLLER 

The d igital f i l ter assembly (D FA) cons ists of the d ig ital f i l ter board (AS) and the d ig ital 
f i l ter control ler board (A6). The d igital f i lter processes two channels  of serial  data from 
the instru ment front end (ADC boards) and stores the resu lts in g lobal  RAM. Process ing 
cons ists of convers ion from a ser ia l  format to a para l le l  format and,  i f  requ i red , d igital 
f i l tering or zoom (a combination of f requency sh ift ing and f i lter ing) .  The processed data 
is transfe rred on the global data bus  to G lobal RAM (A8). 

Data Flow 

Refer to the block d iagram in f igure 6-ASa.  Two data s ignals ,  one from each in put, come 
onto the AS board in  a serial format from the A32 and A34 ADC boards .  These s ignals  
enter the d igital fi lter b locks where they are processed . 

A4 I 
LO I sin 
BD I cos 

I 
A32 I Serial -� 
A34 ADC I Data 

BD From 
I ADC 1 & 2 
I 

I 
I 
I .. 

A2 Sys Adr Bus 
CPU � .. 
BD --"" 

Sys Data Bus 
.. r . 

I 
I 

'" I-' I 
I 

AS I 
Digital -'L Jo. 

----Fiit�; ---- Global Bus .. I . 

Local • '" I 
Data '" V I 

Control 
Bus • "" r Lines I 

I 
A6 I 

Filter I 
Control I 

Filter can pass d 
to RAM without filt 

ata 
ering. 
ter it and pull it out & fil 

later. 

A8 

RAM 

Figure 6-ASa System Block Diagram Referenced to the Digital Filter Boards 

In response, the ADC Bo ards send data to th e d ig ital f i lter at a 10 .24 MHz rate. The data 
is rec locked by AS U S1 2 .  The f i lter accepts one input data word and sends the SYNC2 
pu lse to the A4 Local Osc i l l ator and A6 Digital F i l ter Control boards .  

Measurem ent data is  i n put se r ia l ly  to a f i l ter control le r .  I ncom ing data is processed in  
one of three ways: 

Streaming I f  V I EW T I M E  i s  selected with a span of 1 00 kHz or V I EW I N PUT is  
active, process ing  consists on ly of convers ion to a paral le l  format for 
storage in G l obal RAM. 
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Baseband If fi lter ing is requ i red and the frequency span is 1 00 kH z, the f i l ter 
control ler passes the incom ing data to the f i lter ICs in serial  format. 
The fi lter ICs m u l tiply the incom i ng data by the LO data s igna l .  Th is  
signal i s  a constant when not in  zoom . The fi lter ICs fi lter the data 
and retu rn it to the control ler IC Depend ing on the processing requ i red, 
this may be a m u ltipass operation. The control ler IC converts the 
f i ltered data to a paral le l  format. 

Zoom Zoom is u sed when the selected span is less than 1 00 kHz .  The fi lter 
control ler  passes the data to the f i lter ICs  in a serial format. The fi lters 
down-convert the i n put data by m ixing it with a d igital representation 
of the span center freq uency from the LO board. The resu ltant sum 
and d ifference are fi ltered to remove the sum component and yie ld 
a red uced frequency span. See figure 6-ASb.  The fi lters retu rn the 
processed data to the control ler  IC, wh ich converts the data to a 
para l le l  format. 

I nput Signal Real 
From ADC Board Filter 

Signals From { Sin 
LO Board cos 

(Freq.=Center Freq.J -'---+----, 

Figure 6-ASb Zoom Implementation 

Imag 
Filter 

Data Ready For 
Single Channel 

Complex FFT; Yields 
Frequency Span Other 

Than 0-100 KHz 

W hen he processed data is ready for storage, the control ler  ICs req uest the d igital fi lter 
local  data bus. When granted use of the bus, the contro l le r  I Cs transfer the data to the 
g lobal data bus interface. The g lobal  bus DMA control ler  sends a memo ry request to 
G l obal RAM.  When G lobal RAM retu rns a memory grant, the data f lows on the g lobal  
d ata bus to G lobal RAM. 

-:;. .'� -.;:=-: �::=-:!�la;e�;6������<f�;a'lI�:!!��!t�e.��t:ji���:�fl�!j��,N:�i��t������ef��r��!r€l�:±���!!'!lfr"ff1"'g}�;��:�c�tl,.h1;::'il&"(;a GG·i�n,€8 ,i·i�i·tG bll€ F-a·be·, ee·'�i-�i .. Gll·e·i s-... v .. j·a ... ·tl+E g.·I-a-b·a·1 eJ·ata-l:;Els- i-i ,lE. fa-ee- di icl t-IIE d igi tal 

6-46 

f i l ter data busses . The remainder of the process is the same as described prev ious ly. 

AS, Digital Filter Block Descriptions 

Refer to f igure 6-ASc, AS B lock Diagram,  for the fol lowing ci rcuit b lock descr ipt ions .  

D I G ITA L  F I LT E R  

E ach d igital f i lter cons ists of a contro l I C  and two fi lter I Cs, one for real data and one 
for imaginary data. When in  the zoom mode, the f i l ters mu ltip ly the input data by a d igita l 
s ine (real) and cos ine (imaginary) function from the LO assemb ly. 
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The d ig ital fi lters have th ree modes of operation, control led by th ree 015 l i nes from the 
f i l ter control bl ock. The measurement data out of the f i lters corresponds to these l i nes 
as fol lows: 

0151 I n  base band (non-zoom) mode, the control le outputs f i l tered data from the' 
real fi lter. I n  zoom mode the control le outputs the real data fi rst, fo l lowed 
by the imaginary data. 

0152 The control l e  outputs the data from the imagi nary fi lter (th i rd octave). 

0153 The control l e  outputs unf i lte red data. 
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C LOCK G E N E RATOR 

The c lock generator creates two comp lementary c lock pu l ses from the 1 0 .24 MHz system 
c lock.  This  c i rcu it prod uces an eight vo lt peak pu lse s ignal  for use in the d igital fi lter 
ICs .  This pu lse must drive a high capac itance and sti l l  reach approximate ly e ight volts. 

OVE RLOAD DET ECT 

The f i rst th ree b its in  the ADC serial  data stream contain overrange i nformation from the 
A DC converters. This  information is stri pped off the serial  data stream by the d igital f i lter 
control IC and processed by the ADC overload detect l e .  The overload i nformation is 
then sent to the d igital  f i l ter control IC and inc l uded in the status information g iven to 
the system CPU .  

LO S I G NAL/CON STANT SE LECT 

The local  osc i l l ator/constant select c i rcu it mu ltip lexes the S I N E  and COS I N E  s ignals from 
the LO board to the CH1 and CH2 d ig ital  fi lter fu nctional b locks. In baseband operation, 
a constant i s  output by activating C H 1  LOS E L  and C H 2 LOS E L  s ignals .  

D I G ITAL F I LT E R/LOCAL DATA BUS I NT E RFACE 

The digital f i lter/ local data bus interface isolates the d igital fi lter bus from the local data 
bus .  The information pass ing through these ICs consists of configu ration commands from 
the system data bus to the d ig ital f i l ters and status i nformation from the d igital f i l ters 
to the system data bus .  

F I LTER CONTROL 

The fi lter control b lock controls data f low for the th ree d ig ital f i lter modes . When a f i l ter 
control ler IC  has data ready to store i n  g lobal RAM, it requests the global bus by activating 
the CHxBRy s ignal, where x corresponds to input channel nu mber (1 or 2) and y corresponds 
to the channel  mode nu mber (1 , 2, or 3; see D I G ITAL F I LT E R  descr iption).  A5U205 and 
A6U206 enable oniy the channei  and mode for which access to the g iobai  bus has been 
requested and granted. 

The global bus DMA control and paral le l  i nput control block is  composed of several smal ler 
blocks. The function of these b locks i s  exp la ined in  the fol lowing d iscuss ion .  

The DMA add ress decoder (A5U505) rece ives add resses from the system add ress decoder 
on the A6 Dig ital Fi lter Control ler board. These add resses and the MYAD DR contro l l i ne 
are decoded to generate fi lter channel write contro l ,  channel output strobe, and read status 
s igna ls .  

The DMA pointer register (A5 U31 1 )  latches into the DMA control ler ICs (A5 U307, A5U309) 
the address of an inte rnal DMA Control ler registe r that is to be loaded with i nformation.  
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The local data/DMA bus interface (AS U406 and ASU41 1 )  latches start and stop addresses 
onto the DMA bus. This information is u sed by the DMA control l er(s) to partition the global 
RAM on AB for the d ifferent output modes of the DMA contro l le r. 

The  global data bus interface (AS U304 and ASU404 for the channel  one d ig ital f i lter and 
ASU31 3, AS U41 3 for the channel  two d ig ital f i lter) latches data f rom the d ig ital f i lter data 
bu sses to the global data bus .  

The global bus DMA control c i rcu it takes the decoded address info rmation f rom the DMA 
address decod ing fu nctional b lock .  The decoded information programs this b lock i nto 
the correct state mach ine mode for the output f rom the d ig ital f i lters. The contro l l i ne 
outputs f rom this f u n ctional b lock control the ti m ing and synchron ization of the output 
b uff ers and AB global RAM address ing .  

The parallel input contro l c i rcu it controls the transfer of para l le l  data f rom the g lobal 
RAM i nto the d igital f i lters through the g lobal data bus interf ace. 

A6, Digital Filter Controller Block Descriptions 

Refer to f igure 6-ASd, A6 Bl ock D iagram, for the fo l lowing c i rcu it b lock desc ript ions.  

SYSTEM DATA BUS I NTE RFAC E 

The system data bus i nterface consists of tristate transceivers connecti ng the system data 
b u s  and the local data bus .  The system CPU conf igu res and reads status f rom various 
registers in the d ig ital f i lter assembly through this interf ace and the local data bus .  

SYSTEM ADDRESS DECOD E R  

The system add ress decoder i s  d ivided between the AS and A6 boards with some of the 
c i rcu itry appearing on each .  The system address bus i s  connected to the A6 control board . 
Part of the add ress (ASL-AB L and VIOL) i s  decoded by the system address decoder (A6U404). 
T h is IC is an eight-b it identity comparator conf igu red to activate the s ignal  MYA D D RSL 
when the f iiter assembiy is  add ressed by the system C P U .  

decoders on the control (A6) and f i l ter  boards A(S). 

The add ress decoder on the control board (A6U304) decodes add ress information into 
measurement com mands, counting i nstru ctions, and interrupt masks. 

DATA PO I NT COUNTER 

The data point cou nter mon itors the informati on requ i red to synchron ize the actions  of 
the var ious components of the f i lter assembly. A6U1 09 contains f ive 1 6-bit cou nters u sed 
to cou nt th e nu mber of data points (samp les) stored in G l obal RAM. Conf igu ration 
i nformation f rom the system CPU is  written into this cou nter and status information read 
f rom it via the local data bus.  E ach of the f ive cou nters has an output (OUT1 through 
OUTS) to s i gnal when the cou nter has reached its term ina l  cou nt. 
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The counter read/write contro l (A6U1 07) contro l s  tim ing for data transfer between the 
U 1 09 cou nter and the local data bus .  U1 07 is held in a c lear state u nt i l  the system CPU 
activates the cou nter  select s igna l  (COUNTERSE LH). Operating as a sh ift regi ster, U1 07 
d r ives the ch ip select (CS) cou nter i n put and the NAND gates driving the read and write 
i nputs to the cou nter. After four clock cycles of delay, the proper configu ration s igna ls  
cause the cou nter to write to or read from the local data bus. 

System L 
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Data Data 
Bus 
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Figure 6-ASd A6 Block Diagram 
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M EASUREM ENT STAT E MACH IN E  

T h  i s  block consists of five parts: 

Command Reg ister 
Measurement Contro l Mach ine 
Status Register 
Start/Stop Control 
Trigger Contro l 

T h is b lock, configu red by the system C P U ,  contro l s  how the d igital f i lter assem bly works 
in the various modes. 

The co mmand register (f l i p-f lo ps A6U307 and A6U1 09) is used to read data l ines from 
the local data bus i nto the me asurem ent state machine .  The comm and i s  c locked i nto 
the register by the s ignal  WRI BCCM D L  (write I BC com mand) f rom the add ress decoder. 
(The d igital f i lter assembly is  sometimes cal led the input buffer control . )  The commands 
configure the measu rement state mach i ne, control the LO sel ection on the d igital f i l ter 
board, and provide information to the trigger LED control b lock. 

The  measu rement contro l m.achine senses configu ration and status s ignals  and contro l s  
the measu rement. When i t  is configu red for  the type of measu rement and rece ives a start 
s ig nal, the measu rement control mach ine enables the measurement to start. A measu re
ment is com plete when OUT4 is activated . OUT4 is rec locked, cal led BLKFU LLH ,  and 
connected to an input of the measurement control machi ne. The measurement is term inated 
by activati ng the SET BLKREADYL s ignal ,  causing a CPU i nterrupt. The CPU decides when 
the transfer to RAM may be executed and grants the g lobal  bus appropriate ly. 

The status register is an e ight-l ine latch which a l lows the A1 CPU to read the status of 
the d igital f i lter assem bly. The status word is latched onto the local data bus when the 
RD I BCSTATL s ignal  i s  activated . B it 0 i s  a s ignal  cal led NOTREALT I M E FLG .  Th i s  s ignal  
activates when data can not be moved through the DFA fast enough to prevent de lay 
of further measurements. I n  this case, the data in  g lobal RAM is not updated fast enough 
to be real t ime. Th is  f lag is reset every ti me the status \vord is read . I f  the cond it ion i s  
stii l not real t ime, the reset does not change the status of  the NOTREALT I ME FLG s igna l  
(C LR overrides a SET com mand). 

� rne start/stop controlT;t\603u9j anti tHe trIgger control lA604U9) are used to control triggered 
m easu rements. I n  a triggered measurement the d igital f i l ter beg i ns process ing data and 
storing it i n  RAM when the trigger board senses the trigger s ignal .  There is also some inter
action with the sou rce. Here is an example sequence of events for a triggered measurement: 

I f  pretrigger delay is active, data is  taken before a trigger s ignal is rece ived . I f  
pretr igger delay is  1 00 samples,  the cou nter keeps track of the nu mber of samples 
and the trigger s igna l  is ignored u nt i l  at least th is  many samp les are taken. O UT1 
is active when pretrigger delay is complete. The trigger control IC recogn izes th is  
and arms the trigger by activat ing the ARML s igna l .  Th i s  s ignal goes to the d igital  
sou rce which is  waiti ng for a trigger. 

When the d igital source rece ives the trigger it activates the s igna l  BFST (buffer 
start) going back to the trigger control ler  on A6. 
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The trigger contro l ler  activates TR IGATE L, s igna l i ng the cou nters to conti nue  
counting i nput samples, and the measu rement runs  to com pletion.  

The start/stop contro l ler controls the AS D igital Fi lter outputs. CH1 STOP1 controls  
DF1 main  output and CH 2STOP1 contro ls  DF2 main  output. 

When a tri ggered measurement is  complete the output of the start/stop contro l ler 
(BLKDON E)  i s  sent to the m easurement control state machine.  

I NTE RRUPTS 

There are s ix interrupt f lags: 

TR I G G E R E D  

MARK ER 

BLOC K3 FULL  

BLOCK2 F U LL 

BLOCK1 F U L L  

I N BLOCKEMPTY 

Set if a val id trigger event has occu rred afte r ARML is  
activated 

Set if a marker count has f in ished d u ring a freeru n 
measu rement 

Set when the measurement mode data b locks are complete 
for both channels  

Set when auxi l iary data block 2 i s  f i l led 

Set when the fi ltered auxi l i ary data b lock is f i l led 

Set when the para l le l  i nput data b locks have been emptied 

When one of these interrupt f lags is set, the d igital f i lter control ler sends an i nterru pt 
(l RQTS L) to the A2 System CPU.  After rece ivi ng the i nterru pt, the system CPU reads the 
I nterrupt Reg ister Latch (U302) to determ ine which s ignal caused the inte rru pt. 

Any combination of fl ags may be c leared through the CLRI NTL s ignal  and the local  data 
bus .  These two s ignais  are AN Ded together into the CLR i nputs of each of the i nterru pt 
f lag f l ip-f lop reg isters. Typical ly, the inte rrupt routine c lears only the f lag it deals with . 

The inte rrupt mask regi ster (A6 U301) is a write only register that a l lows selective enab l ing  
of  the interru pting events. The correspond ing b i t  in the mask register must be  set to  enable 
an inte rrupting event to cause a system i nte rru pt. 

T R I G G E R  L E D  CONTROL 

Th is c i rcu it i s  com posed of a dual  monostable mu lt ivibrator (A6U31 0) and a one-of-e ight 
mu ltip lexer (A6U41 0). This  c i rcu itry causes the front panel TRIG G E R I N G LED to f lash once 
each t ime a trigger is received . 

6-5 3  
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Internal Signal Descriptions, A6 

ABORT 

B LKDO N E  

B LK F U L L  

B LKREADYF LG 

B LK2FU LLF LG 

B LK3FU LLFLG 

CLRINTL 

COU NTE RSE L 

COU NTE RDTACKL 

D M EANABLEL 

F LASH 

F R EERUN 

GAH2 l 

Used to stop D igital F i lter Assembly activity 

Signal from start/stop contro l ler to measu rement control state 
mach ine to ind icate that a triggered measu rement is com plete 

B lock f u l l .  I nput to measurement control mach ine which 
i n d icates that a measurement i s  complete 

Set when the measu rement mode data b locks are complete 
fo r both channe ls  

Set when the auxi l iary data b lock 2 is f i l led 

Set when the u nfi ltered auxi l i ary data b lock i s  f i l led 

C lear inte rru pt. C lears the add ressed i nte rrupt f lag f l i p-f lop 

Cou nter se lect, enables U107 

Data point counter data transm it acknowledge 

T im ing s ignal  from measu rement control machine to start/stop 
control and trigger control 

S ignal  activated in the trigger LED control b lock each time a 
trigger occ u rs 

Used with T R I G G E R E D  to sel ect the measu rement mode.  I f  
T R I GG E R E D  is  set and FRE ERU N  is  c lear, tr iggered mode is  
selected. I f  F R E E RUN is set and TR IGG E R E D  is c lear, free ru n 
mode is selected. If both b its are c lear, stream mode is selected. 

S ignal  to data point cou nter i nd icati ng that a trigger has 

" "  INHTKEMPI VFtG Set when the parallel Input data blocks h ave been em ptied 

MARKER, MAR KERFlG Set if a marker count has f in i shed 

MASKO-2, 1 3-1 5 Outputs from the interrupt mask reg ister 

MEAS U R I N G  Set when the  measu rement is  active. Used for  contro l of the 
front panel T R I G G ER I NG LE D 

N OTREALTIME L S igna l  to tr igger L E D  control i nd icati ng that measu rement is  
not real  t ime 

N OTREALTIME F LG I nd icates that data cannot be moved through the D FA fast 
enough to prevent delaying further meas u rements .  
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RDIBCINTL  

RDIBCSTAT l 

SETB lKREADYl 

SFlTRST 

STOPE N l  

T P U lSE 

TRIGATE l 

TRIGGERED 

TRIGGERFlG 

WRI BCCM D l  

WRINTMSKl 

C I RC U I T  D ESCR I PT I O N S  

Read input buffe r contro l i nterrupts 

Read input buffer control status. Latches status word from 
status reg iste r onto the local data bus 

Term inates a measurement by generati ng a CPU interrupt 

Set fi lter reset 

Stop enable 

Test pu l se, replaces system c lock s ignal when A6J 2 i s  i n  test 
pos ition 

S ignal from trigger control ler to cou nters to cont inue counting 
input sam ples 

See FREE RUN 

Set i f  a val id trigger event has  occu rred afte r be ing armed 

Write input buffer control command.  C locks commands from 
the local data bus into the command register 

Write interrupt mask. Used to mask inte rrupt fl ags 

Internal Signal Descriptions, AS 

2XC lK l 

CH1A[DDATA 

CH1AEN,  CH2AEN 

CH1 B R1 ,  CH2BR1 
CH1 B R 2, CH2BR2 
CH1 B R3, C H 2 B R3 

CH1 DACK3 l, 
CH 2DACK3 l 

CH1 DIS1 ,  CH2D IS1 
CH1 DI S2, CH2 DIS2 
CH1 D IS3, C H 2DIS2 

CH1 DMACS, 
CH 2DMACS 

The buffered on-board 1 0 .24 MHz clock 

Serial  data inputs from the ADC assembly which have 
CH2AjD DATA been rec locked by U51 2 

Channel  1 and channel  2 add ress enable 

Bus requ ests for DMA channels 1 ,  2, and 3 

Data ack nowledge, channel  1 and channel  2 

Disable DMA modes 1 ,  2, and 3 

E nable channel  1 or channel 2 of the DMA Poi nter Regi ster 
and DMA Contro l ler 

6-55 
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CH1 DMAL, CH2DMAL 

C H 1 D REQ3, CH2D REQ3 

CH1 EOPL,CH 2EOP L 

CH1 HACK, CH2HACK 
CH1 H REQ, CH2H REQ 

CH1 H LFSCA LE, 
CH2H LFSCALE 

C H 1 10 R L, CH210 R L  
C H 1 10WL, CH 210W L 

C H 1 1S1 L, CH 21S1 L 

CH1 L01 
CH1 L02 

Channel  1 and Channel  2 d i rect memory access 

Data req uest, chan ne l  1 and channel  2 

T im ing s ignal  from DMA contro l le r  to f i l ter contro l b lock 

T im ing s igna ls  between DMA control lers and gl obal bus 
DMA contro l ler 

Status s ignal  from the ADC assembly asse rted wheneve r the 
analog input exceeds half-range in ampl itude 

Read/write s ignals  in g lobal bus DMA control b lock 

Strobe from G lobal Bus  DMA Contro l to F i lter Contro l ler for 
po l l i ng status word 

S ignals  from the Dig ital F i l ter Contro l ler assemb ly used to 
used to sel ect the i nput to the d igital fi lters, The i nput can be 
e ither the s i ne/cos ine data from the local osc i l l ator or a loca l ly 
generated constant 

CH1MEMRL, CH2MEM R L  C lock data through g lobal  data bus interface 
CH1 MEMWL, CH2MEMWL 

CH1 0VLD, CH20VLD Status l i nes to F i lter Contro l l e r  to i nd i cate overl oad 
CH1 + OVLD L, CH2 + OVLD L condition on ADC assembly 
CH1 - OVlD, CH2 - OVlD 

CH1 RDFL TST ATL, 
CH2 RD F L  TST AT L 

r�1C;;:I-III:'T1 _ . . .  .., .... . . 

CH1XCVREN ,  
CH2XCVREN 

CH1 *PH I*1 
CH1 *PH I*2 

CH1 <t>1 F B L  
CH1<t>2FB L 

D I R1 ,  D I R2 

D MADTACKL 

Read f i lter status channel  1 and channe l  2 

S ignal  fiO m  the channel  1 f i l ter contro l  to request data from 
the ADC assembi ies 

accepts an Input data word 

Channel  1 and Channel  2 transceiver enable 

5 ,1 2 MHz non-over lapping c locks 

5' ,1 2 MHz c lock s igna ls  

Contro l d i rection of  data flow through global data bus  interface 

DMA data acknowledge 
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DMAPO I N TER 

DMARST 

FC LK, FCLKL 

M RST 

OSH, OS2L, OS3L 

OS3E N L  

P LG R1 L, PLGR2L 
P LG RANT 
P LRQL 
PXGO 

TEST1 L 

TEST2L 

WRI BCCM D L  

C I RC U I T  DESC R I PT I O N S  

C lock for DMA Pointer Register 

DMA reset 

5 .1 2 MHz c lock s ignals  

Master reset s ignal  

Data val id strobes for mode words 1 and 2 and external paral le l  
AID data on the data bus 

Data va l id strobe for external para l le l  AID data on the data bus 

S ignals from the paral le l  input control b l ock which contro l the 
input of d ata from G lobal RAM to the d ig ital fi lters. 

AID self test in put to f i lter ICs 

LO self test input to f i l ter ICs 

Write i nput  buffer contro l command. C locks data i nto the 
command register 

6-57 
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6-8 A7 FLOATING POINT PROCESSOR 

(Refer to f igure 6-A7) The Floati ng Point  Processor (FPP) is a fast arithmetic u n it which 
carries out real and com plex arithmetic operations on b locks  of d ata stored in the 
A8 G lobal  RAM. The process ing u n its (AL U s) of the FPP are s ix AM2903 b it-sl ice m icro
p rocessor ICs .  I nstru ctions are prov ided to the ALUs by an add ress sequencer and seven 
m i c rocode PROMs. 

The FPP can perform 85 u n ique operations i nc lud ing add ition, subtraction, m u lt ip l ication, 
and d ivis ion.  Operations are performed on data blocks which have been normal ized and 
stored in the A8 G lobal RAM. The data can have one of three formats : 

• 2's complem ent integer (1 6 b it) 

• S i ngle prec is ion f loati ng po i nt (32 b it) 

• Double prec is ion f loating po i nt (64 bit) 

The operation the FPP performs on a data b lock is d ictated by the A2 System CPU .  The 
system CPU sets up a command stack in the global RAM to te l l  the FPP which operation 
to perform. A com mand stack cons ists of the fo l lowing :  

• 32 b it command word (add, sub, etc.) 

• N u m ber of entries in the data b lock which are to be operated on .  

• Constants to i n d icate if the data b lock is  real or  complex. 

• The beg inn ing  add ress of the data block in g lobal  RAM. 

• The desti nation address of the res u lts. 

Commands may be executed ind ividu a l ly or in  groups.  Commands in  groups are executed 
i n  series and can i n c l ude m u l t ip le looping .  

To perforr11 an operation, the FPP 
. 
int�rfac:: e�.

with t�e A2 System CPU and th� A��.g 10baL._ ! , ,,",�,� ,."" :;C"l ; ' ':'�8m;;J'He'p�r;Og[a:m�s:sfoTe-�'lmflimiC:;'--�'�C;a�=n:;��b�Y2tn:tt0T.fDMlmfng�a-nrti'Rtpia�¥,on:s:' ,  -

6-58 

6etwe-en-'"tn-e three a5semorres. i fie followmg IS an overvIew of an FPP operation: 

1 .  The system CPU puts a command stack or series of com mand stacks in  the global RAM. 

2 .  The system CPU add resses the F P P  us ing the system add ress b u s  and puts the starting 
add ress of the command stack on the system data bus .  

3 .  The FPP recogn izes that it has been add ressed (AD DFLG) by the C P U .  

4 .  The A L U s  read the comm and stack's add ress that i s  now i n  the command pointer 
reg isters and on the B bus .  The add ress of the command stack is stored in  the i nterna l  
reg isters of  the ALUs .  
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5 .  The FPP fetches a 32  b it comm and us ing the Y bus and correspond ing g lobal bus  
registers. 

6 .  The ALUs  read and store the address of the data b lock to be operated on.  

7 .  The instruction mapping PROM i nte rp rets the com mand data on the Y bus  and te l l s 
the sequencer where to start its add ress sequence. 

8 .  The seq uencer addresses the m ic rocode memory us ing the p ipe l i ne  add ress bus .  

9 .  The m ic rocode memory sends the appropriate instruction to the ALUs us ing the 
A and B port add ress and ALUs i nstruction bus .  

1 0 . The des ignated instruction is performed. 

1 1 .  When f in ished with a command (or an error i s  detected), the FPP sends an i nterrupt 
( l RQT3 L) to the system CPU.  

1 2 . Steps 8 through 11  are repeated unt i l  the computation is com pleted .  Th i s  process 
i nc l udes instructions for fetch ing  data b locks from g lobal RAM. 

1 3 . The resu lt of the computation is stored in global RAM at an address previously specified 
i n  the comm and stack. 

1 4 . The FPP fetches the next command stack. 

1 5 . Steps 5 through 1 3  are repeated u nt i l  al l  the command stacks are done (u n l ess  the 
FPP is reset or an error i s  detected by the condit ion code mu ltip lexor). 

1 6 . The sequencer add resses the m ic rocode memory for the 'wait' command.  

1 7 . The wait command is  executed us ing the constant pipe l i ne interface. The FPP rema ins  
i n  a wait loop u nt i l  the next com mand add ress f lag (ADDFLG) is  sensed. 

System Address Decoder and Handshake 

system aaaress and control l ines to start FPP operations. 1 he address comparator asserts 
the My Add ress s ignal (MYADDRSL) to activate the address PAL. The address PAL activates 
the fo l lowing s ignals :  

1 .  Add ress F lag (AD D FLG) 
This s igna l  latches the system data bus into the command pointer registers. (Th is d ata 
is the starti ng add ress of the comm and stack i n  g lobal RAM.) 

2 .  Data Acknowledge (DT ACK) 
DT ACK is  retu rned to the system C PU to indicate the com pletion of the FPP handshake. 

3 .  Cond it ion Code (CCOD E) 
CCOD E  is sent to the sequencer.  When the sequencer receives CCODE,  it branches 
out of wait  loop and starts the FPP process .  

6-5 9  
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Sequencer (U 1 03J 

The sequencer i s  an 'address sequencer' u sed to control the execution of m ic roinstructions 
stored in the m ic rocode memory. The sequencer has the capab i l ity of sequential  access 
and conditional branching to any m icroinstruction in  the m icrocode memory. During each 
m ic ro instruction, the sequencer provides a 1 2-bit address to the m icrocode memory from 
one of fou r  sources: 

1 .  The i ncremented present add ress .  

2 .  A jump add ress from the m icrocode memory or  instruction mapping PROM. 

3 .  A j u m p  address f rom a previous m i c ro instruction that stored a n  address in  a n  internal  
regi ster of the ALUs.  

4.  A subrouti ne  retu rn add ress from the sequencer's i nternal stack register. 

T he sequencer's next address is determ i ned by the test and j u m p  PROM, the condit ional 
code mu lt ip lexor, and the i nstruction mapping PROM. 

Global Bus Interface 

T h e  FPP has the ab i l ity to read and write 1 6  and 32 b it  words to and f rom the global RAM. 
W hen doing a 32 b it operation, the FPP uses two consecutive 1 6  b it word operations. Th i s  
i s  accom p l ished by address ing the f i rst 16  b i t  word fo l l owed by inverti ng GA1 L for  the 
address of the second 16 bit word. For 32 b it f loati ng point data, the f i rst data word contains 
the most s ign ificant b its of a mantissa and the second data word contains the least s ign ifi
cant b its of the mantissa and the exponent. This resu lts in  a 24 bit mantissa, 8 bit exponent, 
f loating point data word . 

T o  start the g lobal bus  transfer, the ALUs  write the global  RAM add ress for the data word 
on  the B bus. The bus contro l PROM uses control l i nes PLSA, PLSB,  and PLSC to command 
co ntrol PAL 1 and control PAL 2 to set up  the FPP assembly for a data transfer. I f  the 
F P P  is to read a 32 b it data vv'ord from global RAt-vi, the fo l lowing operations occur: 

a. I ne address on tne B bus IS latched Into the global address registers. 
b .  B it 0 of the B bus i s  c locked th rough the test even f l i p-f lop (U21 5) to determ i ne 

if the address is an even or odd number. 
c .  Contro l l i ne PLSA is  c locked through the read/wr ite f l i p-f lop (U21 5) to control 

PAL 2 to set up for a data read operation .  

2 .  Control PAL 1 asserts the Memory Request FPP s igna l  (MRFPPL) to the global RAM. 

3 .  The global  RAM responds by send i ng the Memory G rant FPP s ignal  (MG FP PL) to the 
FPP. Th i s  causes the fol lowing to occu r: 
a. The global add ress registers are enabled .  
b .  Contro l PAL 2 asserts the G lobal Read/Write s ignal  (G R/GWL) for  a read operation .  
c .  Contro l PAL 2 tests its Q1 input to determine if th is  i s  the f i rst ha l f  or second half  of 

the 32 bit word. 
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4 .  The global RAM assemb ly places the data o n  the global data b u s  and activates the 
G lobal Data Strobe s ignal  (G DSL) which latches the data into the g lobal  bus reg isters . 

5 .  The global RAM assembly sets the MGFPPL l i ne low to i nform control PA L 1 th at the 
fi rst half of the 32 b it data word has been loaded into the FPP assem b ly. 

6. Control PAL 1 sets g lobal  add ress l i ne 1 (GA1 L) high which i nc rements the address 
to g lobal RAM by one for the second half of the data word. 

7.  The second half of the data word is  now loaded into the g lobal bus reg isters. 

Arithmetic Logic Units (ALUsJ 

The Arithmetic Logic U n its (ALUs) su bblock consists of six 4-bit s l iced arithmetic-oriented 
m icroprocessors (AM2903) cascaded for up to 24-b it mathematic operations. The ALUs  
can  do com plete arithmetic and log ic  instructions i nc lud i ng mu lt ip l ication, d iv is ion ,  and 
normal izat ion .  Arithmetic and logic instru ctions are read from the ALUs instru ction bus  
by  the ALUs  i nternal  i n struction decoder. 

The ALUs have a 1 6  x 24 bit RAM for stor ing data. To load the ALUs  RAM, the data i n  
the g lobal b u s  registers i s  p laced o n  the Y bus when MAN L  i s  active and on the B bus  
when EXPL is  active. The A Port Add ress f rom the m ic rocode memory determines the 
storage location of the data block add ress (u pper Y bus) and the B Port Address deter
m ines the location of the B bus data and the location of the data com ing in  and go ing  
out  on the Y bus .  

The ALUs  perform operations us ing two operands.  Mu ltiplexors i n  the ALUs provide 
selection of var ious pairs for the operands which can be data from the ALUs RAM or data 
from the external  buses. 

After the ALUs have completed an operation, several status b its are sent to the cond it ion 
code mu lt ip lexor for testing. The status b its are as fol lows: 

7 1: D (\  L- L  .,,'-' 

I nd icates the ALUs Y bus output is zero (a l l  24 b its) 

Ffom�lne most s-igri ifrcant AlO T031 01 indi cating a negative resu lt. 

OVR 
From the most s ign if icant ALU (U31 0) ind icati ng an operation has resu lted in an 
overf low. 

CN + 4  
From the most s ign if icant ALU (U31 0) ind icating a carry-out  of the ALU.  
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6-62 

CCA 
CCB 
CCC 

CCE N 

CCODE 

C LK I N H IY 

CLKIN LOWY 

C LRIRQ 

CPDL  

EA 

E N H IYOUTL 

EXPL 

10 to 13 

LD H IY 

COND I T ION COD I N G  
Output l i nes of the test and j u m p  PROM which contro ls  the 
in put selection of the cond ition code m u ltip lexor. 

CON DI T I O N  CODE E NABLE  
E nables the condit ion code m u lt iplexor. 

CON D I T I ON COD E  
When the sequencer receives CCODE,  it branches out of the wait loop 
and starts the FPP process .  

C LOCK IN H IG H  Y BUS 
S ignal  from contro l PAL 2 which c locks the g loba l  data bus into the 
Y8 to Y23 g lobal bus  reg iste rs. 

C LOCK I N  LOWE R Y BUS 
S igna l  from contro l PAL 2 which c locks the g loba l  data bus into the 
YO to Y7 and B1 7 to B23 g lobal bus reg isters. 

C L EAR I NTE RRU PT REQU EST 
C lears the I nterru pt Request (I RQT3 L). 

CONSTANT P I PE L I N E  DATA 
Output s ignal  of the B bus, Y bus control reg ister wh ich  enables the 
p ipe l ine  data bus onto the Y bus .  

E NA B L E  A 
Th i s  s ignal  from the bus contro l PROM selects the i nput to the ALUs 
(ALUs internal RAM or Y bus) .  

E NABLE  H I GH Y BUS OUT 
S igna! from control Pl\.L 2 vvhich enables the global bus iegisters output 
from Y8 to Y23 onto the g lobal data bus .  

Signal from control PAL 2 wnlcn enables th e global bus registers o utput 
from YO to Y7 and B1 6 to B23 onto the. g lobal data bus .  

EXPON E NT 
Th is  s ignal  enables the gl obal bus reg isters output onto the 81 7 to B23 
bus l i nes .  

SEQU E NC E R  I NSTRUCT ION 
In test mode, these l i nes become the sequencer's i nstruction .  

LOAD H IG H  Y B U S  
S ignal  from contro l PAL 2 which latches the YB to Y23 i nto the g lobal 
bus reg isters. 
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LDLOWY 

MAN L  

MYADDRL 

OPCLK 

QBO 

Q1 

SSADL 

C I RC U I T  D E SC R I PT I O N S  

LOAD LOW Y B U S  
Signal from control PAL 2 which latches the upper B1 6 to B 2 3  into 
a global bus regi ster and YO to Y7 into a global bus reg iste r. 

MANTI SSA 
This  s ignal enables the global  bus registers output onto the Y bus .  

MY ADDRESS 
Output s ignal of  the add ress comparator to indi cate the FPP assembly 
has been add ressed by the A2 System CPU.  

OPTION C LOCK 
This  s ignal c locks the cond ition code of the FPP assemb ly i nto the 
cond ition code m u ltip lexor. 

Q B I T  0 
Th is  i nput to control PA L 1 determi nes whether CA1 L is low or h igh .  

OUTPUT 1 
The output of control PAL 1 to control PAL 2 to ind icate wh ich  ha lf  
of  a 32 b it g lobal  RAM transfer i s  to occu r next. 

SET ADD 
Forces an add operation .  

6-63/6-64 
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6-9 AS, GLOBAL RAM/DISPLA Y CONTROL 
A 1 7, DISPLAY INTERfACE 

The global RAM board stores data and arbitrates access to memory. It also works with 
the d isp lay interface board to control the transfer of data from memory to the d isp lay. 
Refer to the b lock d iagrams in f igures 6-A8a and 6-A8b and the schematic in f igu res 9-A8a 
and 9-A8b as referenced in the fo l low ing c i rcu it descr ipt ions.  

Arbiter 

The arb iter section controls access to g lobal RAM. Seven devices send memory req uest 
s igna ls  to the arbiter .  The synchronizing register (U507) syn chronizes the s igna ls  com i ng 
onto the board with respect to the' g lobal  RAM. The pr iority decoder (US06) samp les the 
m emory requests period ical ly and a l locates memory cyc les based on the fol lowing priority 
l ist: 

1 .  FFT, A9 
2 .  D F1 (Digital Fi l ter Channel  1 ), AS 
3 .  D F2 (Digita l F i l ter Channel  2), AS 
4 .  RFSH (Memory Refresh), A8 
5 .  B2D2 (Disp lay I nterface), A1 7 
6. FPP, A7 
7. 68 (System CPU), A2 
8 .  I d l e  ( I f  n o  device has asserted a memory request, the memory/global  bus  

transce ivers are d isab led to p revent memory access.) 

The feedback network (U40S, U407, U408, and U S08) prevents any device f rom rece iving 
two consecutive memory cyc les.  The on ly exception i s  the FPP, which i s  a l lowed two 
consecutive memory cycles if no h igher prior ity device i s  requesting memory. 

A two-wi re handshake coord i nates memory req uests and grants. When a device wants 
memory access, it f i rst sets up val id g lobal  add ress and data at its output bus d rivers . 
T he device then in itiates handshak ing by asserti ng its memory request l i ne low.  When 
the device is  ai located a memory cyc le, its memory grant l ine goes low. This s ignal  enables 
the device's add ress and data bus drivers .  The add ress f lows to the g lobal RAM add ress 

�"'"":"'�':"'7-c",,,�ultil2l:�:���i:lIJ��,,,m�t��,�x;��,J!"t1;@,,et;1aegl"'H*lj)c€!-$Y�@�fib)�;m�fi����0t�!,>�Jf"'�1!lfit����rm\L�Ifl:::@��75,�"""�" 
, ., � ! ! -···�· ·:·��thro:[J�gh=thid)f;diteEitb,j?fl b ifS 8ti\-j'ers Toe gloIVTC! a t it sfr'QliilelCOSlfE IgR i{'g ®9"8 -A-,gk--t®' " . .  
...... . .. ' � .. .... . i nd i cate val id data is on the bus .  The memory grant unasserts and the handshake is ended.  

Global Timing 

The g lobal t iming section cons ists of a de lay l i ne osc i l l ator and gating logic.  Three de lay 
l ines (U31 1 ,  U31 2,  and U41 1 )  each have ten taps, each tap delayed 1 0  ns  from the previous 
tap.  The output from the th i rd tap of the th i rd del ay l i ne feeds back through an i nverter 
to the input of the fi rst delay l i ne. The pol arity of the s ignal  changes every 235 nsec 
(230 nsec through the delay l ines p l u s  S nsec through the inverter). The res u lt i s  a 2 .1 3 
MHz square wave. This  s ignal is tapped at several intervals a long the delay l ines and passed 
through com binations of logic gates to generate t i m i ng s igna ls .  
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6-68 

Dynamic Memory Array 

The RAM itse lf is a 64k by 1 6  b it dynamic  memory array constructed from 1 6  64k by 
1 b it dynamic RAM chips .  The 1 6-p i n  RAM ch ips have 8 address i nput l ines and requ i re 
add ress mu ltip lex ing to receive 1 6  add ress bits. 

Address Multiplexer and Address Drivers 

The add ress mu lt ip lexer (U61 1 and U 61 2) mu lt ip lexes the 1 6  gfobal add ress l i nes and 
transfers the address 8 bits at a t ime to memory through the memory address drivers (U1 1 1  
a n d  U21 1 ). 

Memory Control Drivers 

The memory control c i rcu it  generates the row add ress strobe (RAS L L  and RAS U L) and 
c o l u m n  address strobe (CASLL  and CAS U L) s ignals .  These are c lock s igna ls  which strobe 
the mu lt ip lexed add ress into the RAM .  

Memory Refresh Timer and Refresh Address Counter 

The dynamic g lobal memory must be refreshed to pre�ent loss of data. Every 8.5 JlS the 
memory refresh timer (U404) sends a memory refresh request (M RRFSH L) to the arbiter. 
When the arb iter issues a memory refresh grant (MG RFSH L), the output of the add ress 
mu ltiplexer is d isabled. The refresh add ress cou nter (U51 1 and U51 2) is enabled .  The output 
is appl ied to the memory add ress drivers to set up the memory row to be refreshed. The 
row add ress strobe s i gnals (RAS U L  and RASLL) are enabled and a read memory operation 
refreshes the RAM memory row . 

Global Bus Transceivers 

The global bus transceivers (U609 and U61 0) are b i-d i rect ional ,  i nverti ng buffers which 
transfer data betwee n the global data bus  and memory locations.  The RAMG R/GWL s ignal 
determ i nes the d i rection of f low (if h igh, the transaction is a read cyc le; if low, it i s  a 
write cyc ie). 

The d isp lay is presented to the viewer in the form of a frame. A frame consists of from 
3 to 20 buffers (e.g. data, grid, sca les). Each of these buffers has a predef ined s ize and 
location in g lobal memory. The d isp lay contro l/i nterface section mon itors and d i rects the 
f low of this data to the 1 345A disp lay in  response to control commands from the A2 System 
CPU .  

D I S PLAY CONTRO L L E R  (A8) 

The d isp lay contro l l e r  (U303) is a f ie ld  programmable logic seq uencer or state mach ine .  
Among the i nputs to the disp lay contro l ler  are address and control l i nes from the system 
b u s .  The synchron iz ing  register (U302) synchron izes the control i nputs with the 8 M H z  
c lock from the system CPU .  
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D I SPLAY DMA WO RD/ADDRESS COUNTERS (A8) 

The system CPU puts the beg inn ing add ress and the length of each buffer on the system 
d ata bus .  They are c locked i nto the d isp lay DMA word (U400, U401 , U500) and address 
(U600, U601 , U602, U603) counters by the ALOADL and WLOADL s ignals from the disp lay 
control ler. E ach t ime a display memory grant is asserted, the add ress from the add ress 
cou nters f lows through the d isp lay add ress dr ivers (U604, U605) to the memory add ress 
m u lt iplexer. After the d isplay data has been transferred to the disp lay i nterface board 
(A1 7), the cou nt enable l i ne (COUNT E N L) i s  asserted low. The address cou nters increment 
and the word cou nters decrement by one. This process conti nues u nt i l  the entire buffer 
has been transm itted to the d isp lay interface. The word cou nters have gone to zero, 
asserti ng the TC L (terminate cou nt) l i ne low. Th is  s ignal  generates an interrupt to inform 
the system CPU that the buffer transm ission is  comp lete . 

D I S PLAY RE FRESH T IMER (A8) 

The d isp lay m ust be refreshed at a rate of 60 H z  or greater. U1 01 d ivides down the 8 M H z  
c lock to 61 H z .  U201 is  c locked by th i s  61 Hz  s ignal and puts out a SYNC pu l se every 
1 6 .4 msec. E ach t ime the system C P U  starts a new d isplay frame it sets D1 5 on the system 
bus .  Th is  s igna l  is u sed to reset the d isp lay refresh t imer to coord inate the sync pu lses 
w ith the new frame information.  

D I SPLAY I NTE RFAC E (A1 7) 

One section of the d isplay interface board buffers information and control s ignals  from 
the global bus  to the 1 345A d isp lay. Th is  c i rcu itry consists of  two i nverting registers 
(U1 , U2) for the data I i nes and a non-i nverti ng bus dr iver (U3) for the control l i nes. 

The other section of the interface board is  the output protection c i rcu itry between the 
d i splay X, Y, and Z outputs and the i r  respective rear panel connectors. 

Internal Signal Descriptions 

AtOADt Address load, active low. Al lows the contents of  the system address 
bus to be loaded into the d isp lay add ress cou nter. 

. .. �'.':.= : ·:��"'·::�RM[ "·: �:'-"'�""�;',:;�::stx:rm�::acth/e. Toi�tre�ri�t���m�brrn;f��;fi2Biil�i-f���:th'f-&�l�e:�fh·e··· 
m <"' �. ,,�V_"._, U � 

� __ ���J� --�� - 'oeginn ing of  the frame with the negative to pos itive assertion of t�e 

B RSTl 

B U S  EN1 
B U S E N 2  

CO 
through 
C7 

SYNC s ignal .  

Board reset, active low. Software reset for the global  RAM board , 
or ig inates from the system C P U .  

T i m i ng s ignals  w h i c h  enable the global b u s  to perform a transaction .  

Cou nter add ress bus  l i nes 0 through 7 .  
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CAS L L  Col umn address strobes. Clock the mu lt ip lexed add ress into the 
CASU l dynam ic  RAMs. 

C lK 8 MHz c lock. The 8 MHz system c lock used to synchronize the g lobal 
RAM board to the system C P U .  

C D  Chip d i sable .  Tu rns the global b u s  transce ivers on ( Iow) a n d  off (h igh). 

COUNT E N l  Count enab le, active low. I ncrements the memory address cou nter and 
decrements the memory word cou nter for each word transfer to the 
disp lay. 

01 5 Set data b it 1 5 . Set by the system CPU at the start of a new frame. 
Sets the ARML s igna l  to c lear the d i splay refresh tim er. 

OAMUXl D isab le add ress m u lt ip lexer, active low. Opens the output of the 
add ress m u ltip lexer so that the refresh add ress cou nte r can be used 
for sett ing the gl obal add ress l i nes. This i s  the i nverse of the arbiter 
c i rcu it  s ignal  YD, which i n d icates a memory refresh grant. 

G O O  G lobal data l i nes between dynam ic memory a n d  g lobal  bus 
through transceivers. 
GD1 5 

GSMP Global sample .  A 4.26 MHz c lock produ ced by the de lay l i ne t imer 
and used as the c lock for the synchron iz ing reg ister. 

I D lH I d le, active low. E nsures that g lobal RAM does not change when there 
is no memory grant asserted . 

MAO Memory address bus  l i nes 0 through 7. 
through 
MA7 

MCAS Master col umn (row) address strobe. T im ing s igna ls  to the memory 

� � ���--����-�-���-M
G B2D2[ --- ·-Memory grant, d i sp lay, active low. 

MGRFS H l  

M R B2D2 

M RRFSH 

PWRO N 

RAM G R/GWl 

6-70 

Memory grant, memory ref resh, active low. 

Memory request, d isp lay. 

Memory req uest, memory refresh. 

Power on. Signal f rom system CPU to g lobal t im ing  c i rcu it to ensu re 
global t im ing is in it ia l ized at correct frequency. 

RAM global  read/g lobal wr ite, active low.  Tr iggers the g lobal  bus 
tranceivers. When low, the transfer -is a wr ite cyc le .  When h igh,  the 
transfer i s  a read cycle .  
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RAM G R L/GW 

RASLL 
RASU L 

R F D L  

ROW E N  

RSTL 

STRO B E  

SYNC 

TCL 

WEL 

W LOAD L  

YA 
through 
YH 

C I RC U I T  D E SCR I PT I O N S  

RAM global  read (active 10w)Jg lobal write. Used to generate the W E L  
s ignal to a l low a write transfer i nto memory. 

Row add ress strobes. C lock the m u lt ip lexed add ress i nto the dynamic 
RAMs.  

Ready for data, active low. S ignal  from d isp lay to inform contro l ler  
that previous data po int has  been processed and a new data po i nt i s  
requ i red. 

Row enable.  Switches the output of the address mu lt ip lexer. 

Rest. Software reset for the global RAM board, or ig inates from the 
system C P U .  

S ignal from g lobal t im ing c i rc u it used to generate global data strobe 
(G DSL) .  

Output of the d isp lay refresh t imer, used to synchronize frame refresh 
(approximately 61 Hz). 

Terminate cou nt, active low .  I nd icates that the d isp lay word count 
has gone to zero . 

Write enable, active low. A l l ows a write transfer into memory. 

Word load, active low. A l lows the word count from the system CPU 
to be loaded into the d isp lay word cou nters . 

Memory grant l i nes from the pr ior ity decoder to the bus d river. 
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6-1 0  A9, FAST fOURIER TRANSfORM (ffTJ PROCESSOR 

The Fast Fourier T ransform (FFT) p rocessor board performs windowi ng, Fast Fou rier  
T ransform, and inverse Fast Fourier Transforms as  specified by the System CPU (A2). I nput 
and output data are stored in memory b locks in  the global RAM. The FFT board performs 
the memory access (control s  the global bus) to move these b locks to and f rom global 
memory (on the g lobal bus) .  I nput data may be real or com plex, for one channel  or two . 

The descr iption of how the FFT works covers operation at the system level (between the 
FFT board and the system CPU)  and at the board leve l .  Refer to the block d iagrams in  
f igu res 6-A9a and 6-A9b and the schematic in  figu re 8-A9 for  the fo l lowing d i scuss ion of 
the theory of operation .  

FFT Interaction with the CPU 

The FFT board is contro l led by the system CPU (A2) through the system bus .  The FFT board 
appears to the main  C P U  board as a set of reg isters. These registers (sometimes cal led 
pseudo-registers) exist as RAM i ns ide the FFT m icroprocessor ch ip .  

FFT I/O i s  not synchronized with other  activity on  the global bus .  The FFT requests control 
of the g lobal bus for d i rect memory access (DMA) whenever it i s  necessary to get input 
data or store output data. The FFT has the h ighest priority i nterrupt status  in  the DMA 
chain .  Memory access i s  provided with in  500 ns of the FFT memory req uest. 

FFT Microprocessor System 

The FFT m ic roprocessor (U1 03) is a TMS320 runn ing at 5 M H z .  The c rystal osc i l l ates at 
20 MHz but the TMS320 d ivides that by four. The TMS320 and its ROM (U301 and U303) 
form a complete m ic roprocessor system .  The data bus between the TMS320 and its ROM 
is connected to the FFT i ntemal data bus  through a transce iver. The rest of the c i rcu itry 
on the board appears to th is  system as i nd iv idual  I /O ports . The ports are activated by 
address ing combinations which activate the port decoder. The c i rcu its that are not d i rectly 
contro l led by the TMS320 through the port decoder are i nd i rectly control led through the 
hardware control registe r. 

Port Decoder 

--�"��---"�����--Oll� e� - � "�· ·"-oaT . -lscl rcu llry appears to�t -eTMS320 as I/O ports on the i nte rnal  data 
bus .  The TMS320 enab les ports through address and control l i nes which are i n put  l i nes 
for the port decoder. When an add ress correspond ing to a port appears on the address 
bus and the control l i nes are enab led, the port decoder se lects one of th i rteen l i nes to 
activate . These l i nes are descri bed i n  the f i rst part of the inte rnal s ignal  descr iptions at 
the end of the FFT 'c i rc u it desc ription .  

Hardware Control Register 

The hardware control register (U405 and U406) is used to control c i rcu its that are not d i rectly 
connected to the intern a l  data bus .  It appears to the TMS320 as a wr ite-on ly regi ster on 
the internal data bus and is activated through the port decoder. I t  a l lows the TMS320 
to control the gl obal bus I/O sequencer, contro l the type of transform done, keep track 
of the level and scale factor d u ring the transform, and mon itor scale factors and execution 
status. 
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Address Generation 

The FFT board must c reate addresses for the data input from and output to RAM when 
it has control of the g lobal bus. Th i s  function i s  a major portion of the activity on the 
FFT board. The b lock entitled Add ress Generation on the main  block d iagram has its own 
b lock d iagram made up of the blocks l i sted as fol lows. Refer to f igure 6-A9b for the fo l low
i n g  d iscuss ion .  

• I/O Sequencer 
• Sequence Decoder 
• Cou nters One and Two 
• Add ress Trans lator 
• Page Registe r 
• Coeff ic ient ROM 

I /O S E Q U E NC E R  

The I/O sequencer (U1 1 7) contro l s  the I /O process when the FFT board has control of the 
g lobal bus. It  manages the t iming for global bus I/O and d i rects the generation of addresses 
used to transfer data to and from global  RAM. The TMS320 system co ntro ls  the I/O 
sequencer through the hardware control register. The sequencer is synchron ized to the 
TMS320 operations through the port decoder to te l l  the sequencer when the TMS320 has 
accessed or provided data for the next I/O operation .  The sequencer also i n iti ates hand
s h ak ing  when the FFT needs memory access. 

S E Q U E NC E  D ECOD E R  

T h e  sequence decoder (U1 1 5) decodes the outputs of the I/O sequencer. When the TMS320 
beg ins  a new level (the Fast Fourier Transform is performed in " level s", five of which are 
ca l led "butterfly routines") it i n it ial izes the sequencer by activating LDHWCRL (load hard
ware control register). Th i s  s ignal from the port decoder also presets the seq uencer (U1 1 7), 
starti ng the sequencer process .  The memory access process is as fo l l ows: 

e The sequencer asserts REQG B L  (req uest global bus) to the g lobal  bus  handshaking 
c i rcu itry which produ ces a mem ory request (MRFFTL) to global  RAM .  

uest i s  

• I f  it's a read operation the read regi sters get l oaded by G D S L  (global data strobe). I f  
it's a wr ite operation, the write regi sters o n  the g lobal data b u s  are enab led and the 
G R/GWL (g lobal read/global wr ite) s ignal  i s  set low. 

• When global RAM rem oves the memory grant s ignal  (s ignal ing that the cyc le i s  com
plete) the address, data, and g lobal  write l i nes are al l deactivated.  
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COUNTERS ONE A N D  TWO 

Address generation beg ins with two cou nters . Counter One (U209 & U21 0) is an up-cou nter. 
Cou nter Two (U409-U41 1 )  is a l oadab le, cou nt-up or count-down counter on the i nternal 
data bus .  Cou nter Two appears as a write-only port to the TMS320 system .  Typ ical ly, one 
cou nter is used to keep track of i nput add resses whi le the other is u sed to ' keep track 
of output addresses. The output of one of the two counters i s  selected by the counter 
m u ltip lexer (U309-U31 1 )  to dr ive the add ress count bus .  

ADDRESS TRANS LATOR 

The address translator (U31 3 & U31 4) consists of 2 PA L I Cs used to convert addresses on 
the address count bus to addresses on the FFT address bus depend ing  on  the FFT l eve l 
and whether a read or a write operation is requ i red. Several b its from the hardware control 
regi ste r are used to determ ine how the data on the address cou nt bus i s  changed to FFT 
address bus data. PAS S B I TO is a control l i ne  (see schematic) used to mask off the least 
s ign if icant b it of the add ress dur ing  a com plex transform requ i r i ng access to on ly even 
(real) window coeff ic ient add resses . 

PAG E REG ISTER 

The upper b its of the FFT add ress bus  come from the Page Register (U31 2). Th is reg i ste r 
on  the i nternal  data bus i s  a read-on ly register activated by the port decoder. I t  se lects 
the RAM location for input and output blocks. The TMS320 sets the inputs which are written 
to (once) at the beg inn ing of the transform . The page register specif ies the four most s ign ifi
cant b its of the FFT add ress bus dependent on whether the memory access i s  a read or 
a write (state of the FFTWR s ignal) and whether the i nformation being accessed is  wi ndow 
data or FFT data (state of the W I ND PG L s ignal) . (User defined windows are stored in  RAM.) 

CO E FF I C I ENT ROM 

The coeff ic ient ROM (U31 5 and U31 7) appears on the inte rnal data bus as a read-on ly 
register activated by the port decoder. The FFT add ress bus  dr ives the ROM i nputs .  The 
pU ipose of  th i s  c i rcu it is to convert FFT address i nformation into coeff ic ients used by 
the TMS320 system for the transform process. 

There are two busses connected to the FFT board; the system bus and the g lobal  bus .  
E ach is  composed of  address l i nes and data l i nes .  The  system bus a l lows com m u n ication  
,between the system CPU and the TMS320 system.  The global bus al lows the TMS320 system 
access to the global RAM which holds  user def ined window information and data for the 
Fourier transformation .  The FFT board hand les a l l  memory access d i rectly by req uest ing 
mem ory and contro l l ing the global bus .  The interface hardware cons ists of the fo l lowing  
b locks: 

System bus i nterface: G lobal bus inte rface: 
• System address bus buffer • G lobal address bus interface 
• System data bus i nterface • G lobal data bus interface 
• FFT inte rrupt c i rcu it • G lobal bus handshak ing  c i rc u it 
• CPU interru pt c i rc u it 
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SYSTEM ADDRESS BUS  BUFFE R 

T h e  system add ress bus buffer (U505) appears as a read-on ly port to the TMS320 system.  
Th i s  register i s  used to te l l  the TMS320 processor which port the system CPU wants to 
access on the FFT board. These ports exists as RAM registers ins ide the TMS320. 

SYSTEM DATA BUS I NTE RFAC E 

The system data i nterface (U 506-U509) appears as one read-only register and one w rite
o n ly register to the TMS320 system. Each is activated by the FF port decoder. These registers 
a re used to transfer data between the FFT board and the system CPU (A2). 

F FT INTERRUPT 

The FFT board is contro l led and mon itored by the system CPU through the use of pseudo
registers i ns ide the TMS320 i ntegrated c i rcu it .  When the system CPU executes a wri te or 
read to one of these ports, the interru pt c i rcu i t  on the FFT board generates an i nte rrupt 
s ignal  which is sent to the TMS320 . 

The  FFT interru pt c i rcu it cons ists of an identity comparator connected d i rectly to the in
coming system address bus .  When the system CPU add resses the FFT board, the identity 
com parator (U51 0) in  the interru pt b lock activates the BRDSELH (board se lect, active h igh) 
wh ich generates an i nterru pt for the TMS320. 

To determ ine which (pseudo) register the system CPU is requesting access to, the FFT inter
r u pt service routine reads the add ress bus  (th rough the address bus buffer, U505) onto 
the internal data bus. When the address is read, the inte rru pt is c l eared and the data is  
transferred i n  the appropriate d i rect ion through the system data bus .  

I f  the CPU is  writi ng to the FFT board , the TMS320 reads the data registers by asse rti ng 
the SDBUS I N L  (system data bus in)  s ignal  wh ich  activates DTAC KL (data acknowledge). 
W hen the system CPU receives the DT AC K L  s igna l ,  it removes (or changes) the add ress, 
which deactivates BRDSE LH,  which deactivates DT ACKL.  I f  the FFT is writi ng to the C P U ,  
t h e  FFT puts the data on the output data iegisteiS ( a  wiite operation) and performs a 
(d u m my) read to activate DTACKL, te l l ing the CPU that the data on the bus is val id .  When 
the CPU f in ishes reading the data it r�mo\les the FFTCiqdress, which deactivates BRDSElH, _ _ _ _  ... 

" ".''"''e.!'''''''''''':::��J: .:\:VP1kn . .:cle'ac'ErWrns=D ... kel{t. - -:::::-. ' .- 'c: ; ;=: ::: . :�-' = ." :::=� ���? .••. ;�.:.:���:�:. ··�: �::,::::c.:. : ..... . �.:: :.:.: .. �:',�:.; " ' .;c. '0 :2. "'.� ; .. ; � . 
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C P U  I NT E RRUPT 

T h e  CPU inte rru pt c i rcu it cons ists of an R-S f l i p-f lop with two Reset in puts and one Set 
i nput. I nverters are used in  pairs to ensure a s ing le TTL load on the system bus. The R E S E T L  
s i gnal from the system resets the CPU inte rrupt c i rc u it to ensure that the FFT board does 
not have an i m pend ing interru pt requ est afte r a reset. 

The FFT performs a CPU interrupt by activating the S I RQSYSL (set interru pt request, system) 
l i ne which activates I RQT4L on the system bus .  When the system CPU ru n s  its i nte rrupt 
service routine, it reads the status register on the FFT board and the TMS320 resets the 
i nterrupt. 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MOD E L 3562A C I RC U IT DESCR I PT I O N S  

G LOBAL ADDRESS BUS I NT E R FAC E 

The
'
global address bus  interface (U51 1 and U51 2) i s  a latch c i rc u it which exists between 

the FFT address bus  and the global add ress bus .  These l atches are cl ocked when the FFT 
board req uests contro l of the global bus and are enabled when the FFT board is granted 
contro l of the bus .  

G LOBA L  DATA BUS I NT E RFAC E 

The global data bus interface appears as one read-on ly register and one write-only register 
to the TMS320. They are enabled by s ignals G D B I N L  and GDBOUTL from the port decoder. 

G LOBA L  BUS HANDSHAK I N G  

Th is  b lock is  used to coord inate data transfers between the FFT board and global RAM.  
When the FFT board needs access to memory, it requests control of  the global bus by 
activating REQG BL (req uest g lobal bus) s ignal  to the handshake b lock. Th is  activates the 
MRFFTL  (memory req uest from FFT) s ignal  going off the FFT board . When the MG FFTL 
(memory grant to the FFT) s ignal becomes active, the memory req uest is removed and 
the read or write i s  performed through the g lobal data bus i nterface. I f  the operation is  
a read , the G DS L  (g lobal data strobe) s ignal  is u sed to i nd icate when the data on the bus 
i s  val id .  I f  the operation is  a write, the data is  loaded i nto the write register at the same 
time the G R/GWL (global read/global  write) s ignal  i s  set low to i nd icate to the memory 
that the data on the bus is val id.  

Pseudo-Scale ROM 

A l l  data operations are done in the TMS320 microprocessor. The on ly hardware doing 
math operations outside the TMS320 is  the pseudo-scale ROM (U305). It  looks at the internal 
data bus on each data wr ite cyc le and compares the upper e ight b its to val ues stored 
in memory. The two output l i nes are rec locked by f l i p-f lops in U208. The TMS320 c locks 
them when it puts someth ing on the g lobal  data bus .  The f l i p-f lops store the largest val ue 
output for that parti cu lar pass of the FFT. Before beg inn ing  the next pass, the TMS320 
examines (and c lea rs) the D IVBY4 and D IVBY2 l i nes (horn the f l i p-f lops) to see how big 
the data was on the last pass; it  then can select a scale for the next pass. 

The TMS320 keeps track of the add ress process via the Butterfly Type P LA (U207) and 
the Butterf ly Su broutine Add ress ROM (U502)-hereafter referred to as the Butterfly ROM. 
The Butterf ly ROM is  a read-only po rt on the i nte rnal  data bus which is activated by the 
port decoder. The TMS320 uses information from this logic to keep track of execution 
status of the transform to gu ide its math operations (he lp  select su broutines). Depend ing 
on where execution i s  i n  the pass, the TYPE2BF  l i ne from U207 te l l s the ROM which of 
two types of butte rfly routi nes to execute .  
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Test Bit Mux 

T h e  test b it m u ltip lexer (U206) selects the the TMS320 test b it (B I0320). Th i s  a l lows the 
TMS320 to exam ine the scale-com pare f l i p-f lops i n  U208 and exam i ne th e PASS DON E 
b i t  wh ich comes from the sequencer te l l ing the processor when execution has f in ished 
a l eve l .  It can also examine the PRN bit from U1 05 .  

Pseudorandom Number Generator 

T h i s  c i rc u it provides a b it that is rando m ly high or low.  The FFT processor uses th is  i nfor
mation to do a math routine cal led d ithered rou nd ing. 

LED Register 

LE D reg i ster (U202) is a wr ite-on ly reg i ster on the FFT i nternal  data bus .  It d rives the LED 
arrays CR101 and CR102.  One l i ne is used as the start/stop signal for d ig ital signatu re analysis 
(DSA). Another l i ne i s  u sed to c lear the pseudorandom generator. 

Internal Signal Descriptions 

PORT DECO D E R  OUTPUTS 

S IR QSYS L Set i nterru pt req uest to system,  active low.  

RI RQSYS L Reset i nterru pt request to system, active low. 

G DB I N L  G l obal  data bus i n, active low. 

GDBOUTl G l obal data bus out, active low. 

S D B U S I N L  System data bus in ,  active low .  

SDB USOUTL System data bus  out, active low. 

SA B U S I N l  System address bus i n ,  active low. 

lD PG SL Load page register, active low. 

lDHWCRL Load hardware contro l register, active low. 

LDCTR2L Load cou nter two, active low. 

C L RSCA LE L Clears the scale data in  the pseudo-scale ROM output f l ip-f lops, active low. 

B F S U BADL Butterfly su broutine add ress, active low. 
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HARDWARE CONTROL REG I ST E R  OUTPUTS 

W I N lOC 

B N KSE lH 

SWAP 

CTR2D N l  

TWOCH 

REA lDATA 

SEQSE lO 
SEQSEl1 

lEV2 
lEV1 
lEVO 

TBSEl2 
TBSEl1 
TBSELO 

SCAlE1 
SCAlEO 

Window location. The  data for the standard windows is on the FFT board; 
the data for user def i ned windows are kept in global RAM. 

Bank select, active h igh .  Selects upper or lower 32k of memory. 

Swap two ha lves of the time buffer. 

Set cou nter two to count down, active low. 

Measu rement is  two-channel as opposed to s i ngle channe l .  

Data is  real a s  opposed to complex. 

These two l i nes select one of th ree sequences for the I/O sequencer; this 
te l l s  it how to control the cou nters and page register depend ing on whether 
the execution is  process ing a w indow, an FFT, or a deinterlace (te rms 
assoc iated with FFT). . 

These th ree l i nes sel ect one of seven levels  within the FFT process. The 
seven levels  are: window, five butterfly passes, and (if necessary) deinterlace. 
Each level processes an entire b lock of data i n  memory. The LEV s ignals  
he lp  keep track of address ing.  

These three l i nes are used to choose one of fou r s ignals u sed by the test 
b it mux. 

These l i nes are used to select one of th ree s ignals  to convey i nformation 
about the math resu lts on the previous l eve l to the page register. 

OTH E R  S I G NALS 

iDOO I nternal  data bus l i nes 0 through 1 5 . 

SDOUTE N l  System data bus output enable, active low. 

DIVBY4 Two l ines conveying information from the pseudo-scale ROM to the TMS320 
DIVBY2 test bit  mux concern i n g  data s ize .  

PASSDONE S igna l s  the end of  a leve! (see LEV). 

D I DO N E  Same as PASSDON E for the de inte rlace pass . 

I RQ320 I nterrupt request to the TMS320 m icroprocessor. 

lDCAl Load coeff ic ient ad dress, active low. S igna l  from the I/O sequencer wh ich  
loads data on  the internal data bus  into the coeff ic ient ROM address inputs. 
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CTR2B 1 l  Cou nter two, b i t  1 1 .  B i t  1 1  on the FFT add ress bus (FA1 1 )  or ig inates in  one 
of two places: cou nter two or the page regi ster. The s ignal  from the page 
reg ister is W1 1 .  The sequence decoder p icks one of these two, depend ing 
on some other add ress ing cr iteria, and puts out FA1 1 . 

Wl l See CTR2 B1 1 .  

FAl l See CTR2 B1 1 .  

CTR1 E N L  Cou nter se lect, cou nte r one i s  selected when low. 

DEC2L Decrement cou nter two, active low. 

I N C2L I nc rement cou nter two, active low. 

I N Cl L  I ncrement cou nter one, active low. 

F FTWR FFT write. Command from the I/O sequencer to the g lobal bus  handshake 
c i rcu it  to write. Also used in conjunction with the W I N DPG L s ignal as i nput 
to the page register to determine address page to use depend ing on whether 
the operation is a read or a wr ite and the data is  window i nformation or 
coeff ic ient information.  (It is not poss ib le to wr ite coeff ic ient information). 

WIND PG L Window page, active low. Used in conjunction with FFTWR as in put to the 
page regi ster. See FFTWR. 

PASSB ITO A s igna l  ANDed with b it 0 on the FFT add ress bus so that i t  passes bit 0 
when high and holds b it  0 low when low. See the d iscuss ion on the add ress 
translator. 

G D I N EMPTY G lobal data input reg ister empty. I nd icates that there is no data wait ing 
to be read from the g lobal data bus reg isters. 

C lREM PTYl Clears the G D It"� EM PTY f l ip-f lop. 

GDO UTRDY Ldat<L_ - - - --Si 

C LRRDYL 

F FTMR 

F FTMG 

POSTlNCL 

Clears the G DOUTRDY f l i p-f lop. 

FFT memory req uest. This s ignal  is active h igh between the t ime that the 
FFT board req uests the g lobal bus and the t ime that i,t i s  granted control 
of the bus. It is an i nput  to the I/O seq uencer. 

FFT memory grant. This s igna l  is a d i rect resu lt of the FFT board be ing 
granted control of  the g lobal bus .  I t  is an i nput to the I/O sequencer .  

Post increment, active low. Contro l s  whether cou nters are incremented after 
a read or write. 
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REQG B l  

lDG D B R l  

B I0320l 

IRQ320l 

B RDSE lH 

C I RC U I T  D ESCRI PT I O N S  

Request global bus, active low. A s ignal  from the I/O seq uencer to the 
sequence decoder and the global bus handshake c i rc u it req uesting control 
of the g lobal  bus.  

Load global data bus regi ster, active low.  T h is s ignal  loads data from the 
global data bus into the read registers. It is activated when the FFT is  granted 
memory access and G DS L  (global data strobe) becomes active ( Iow) .. 

Branch on I/O, active low. A s ignal  from the test b it mux to the TMS320 
m ic roprocessor. 

I nterrupt request to the TMS320 m ic roprocessor, active low. 

Board select, active h igh.  S ignal created by the identity comparator in the 
FFT interrupt c i rcu it. This s ignal i nd i cates that the system CPU is add ress
ing the FFT board . 

, ... • ··.C'··c ,�,""'"," ,  j,,::.::' .. .. � ..... :: ... '.,.",.-. '''"''�i''; .. . ":'..:':.= .. __ . __ ."=� . .  §§� .�. ��� ...... . 
- - -
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6-1 1 A 1 5  KEYBOARD 

Refer to f igure 6-A1 5 for th i s  d iscuss ion . -The keyboard provides operator inputs to the 
H P  3562A as wel l as operat ion feedback i n  the form of status LEDs .  The three major 
fu nctions of this assembly are: 

1 .  To send the code of any key pressed to the A2 System CPU.  

2 .  To ind icate operationa l  status with LEDs.  

3 .  To inform the A2 System CPU when the rotational  pulse generators (RPG1 , RPG2) have 
been enabled .  

LED IndIcators 

The A2 System CPU sets the appropr iate system data l ine (DOL to D7L) for the L E D  which 
i s  to be tu rned on. Next, the system processor asserts the instruction l i nes for the keyboard 
(A1 L, A2 L, WRIT E L, KYBRDL). After these l i nes are set up, the add ress strobe (AS L) l ine 
is asserted which causes the keyboard processor to be i nterrupted by the keyboard select 
(KYSE L) s igna l .  When i nte rru pted, the keyboard p rocessor reads the i n stru ction l i nes and 
causes LED1 L or  L E D2 L  to latch the system data to the LEDs.  

Front Panel Key Pressed 

The keyboard processor continuous ly  increments its output port except when it i s  i nter
fac ing with the system CPU .  The output port controls a BCD-to-dec imal  decoder and 
mu ltip lexer. When a key is  pressed by the operator, an i nput  l i ne to the m u lt ip lexer is 
grounded and the K E Y  l i ne is asserted.  When the keyboard processor senses the asserted 
KEY l ine, it reads the matrix cou nter, and stores the value interna l ly. At the same time, 
the keyboard processor asserts I RQ caus ing the interrupt req uest ( I  RQT2L) s ignal  to be 
sent to the system processor. 

The system processor a lways responds to a keyboard i nte rru pt request by f i rst send ing 
a status request i nstruction to the keyboard. This instruction causes the fol lowing to happen: 

1 .  The output regi ster enab led (OR E G E N L) s ignal  i s  asserted. 

3. The status i s  stored in the data output register when O R E G L  i s  asserted . 

4. The CLRPG L l i ne i s  asserted to c lear the I RQT2 L l i ne. 

5. The DTAC KL s ignal  i s  sent to the A2 System CPU to ind i cate the data was transferred� 

6. The A2 System CPU reads the status word to determ ine what has occu rred on the 
keyboard . 

7 .  The A2 System CPU sends an instruction to the keyboard processor to output the value  
stored in  the keyboard matrix cou nter. Th is  va lue  is the key code. 

8. The Key Code is  read by the system processor to determ ine what key has been p ressed . 
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I n  addition to read ing the front panel keys the system processor can also sou nd the beeper 
when an error occurs. To sound the beeper, the A2 System CPU sends the beeper instruction 
to the keyboard . The keyboard processor sets the decoder output l i nes to activate the 
beeper. 

Rotational Pulse Generators 

The RPGs must be activated before they can be used. The s ignal l i nes XL and YL activate 
the marker RPG (RPG1 ) and the X and Y f ront panel LEDs. The ENABLED signal l i ne activates 
the parameter RPG (RPG2). S i nce both RPG s operate in the same man ner, only RPG1 is  
descr ibed.  

After the A2 System Processor instructs the keyboard to tu rn on the X or Y L E D, the i nput 
l i nes XL and YL  activate the marker RPG; the output of  the turn latch (RPG1 ) i s  set  to 
a logic 1 .  When the RPG is tu rned, the c lock of the turn latch togg les between TTL level 
h igh and TTL level . low. The output of the turn latch (RPG1 ) toggles the clock of the d i rection 
latch. The output of the d i rection latch (D I R1 )  depends on the d i rection the RPG is  turned. 
Afte r the RPG1 and DI R1 s ignals are sent to the keyboard processor the fo l l owing occurs: 

1 .  The keyboard processor po l l s the RPG1 and D I R1 l i nes and I RQT2L is  sent to the A2 
System C P U .  

2 .  The system processor i n structs the keyboard to send its status.  The status word te l l s 
the system processor which RPG was moved and in  what d i rection. 

3 .  The keyboard processor asserts the C lear RPG (C LRPG L) l i ne, c lear ing the turn and 
i nterru pt latches. 

The system processor uses the information from the keyboard in the d ispl ay routi nes. These 
routines increment the marker one location in  the d i rection as indicated by D I R1 and D I R2 .  

As  the RPG moves, the above steps are repeated u nt i l  no  fu rther movement of  the RPG 
i s  detected. 

. 

The outputs of the RPG appears as fo l lows: 

TP1 

'---_---JI 
Counterclockwise: 

TP1 

W hen the RPG latches are enab led, turn ing of the RPG causes the RPG1 l i ne to go h igh .  
T h is c locks the d i rection latch. 
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Internal Signal Descriptions 

ClRPG L 

D I R1 

DIR2 

E N A B LEDL 

EPO to  EP7 

KACKL 

KAS 

Il D n  f. .... Il D '7  
. "  .... '" I. "  I' Ll J  

CLEAR ROTAT I O N  P U LSE  G E N E RATOR (RPG) 
Active Low 
Output of the keyboard device decoder. This s i gnal c lears the turn 
and interrupt latches. 

D I RECT ION of ROTAT ION of RPG1 
Di rection latch 1 send D I R1 to the keyboard processor to i nd icate 
which d i rection the m arker RPG has been rotated . 

D I RECTION of ROTAT ION of RPG2 
Direction latch 2 sends DI R2 to the keyboard processor to i nd icate 
which d i rection the parameter RPG has been rotated . 

ENABLED PARAM ETER 
Active Low 
The LEDs latch 1 sets ENABLE D L  low to l ight the E nable LED and 
activate Turn Latch 2. 

E PROMO to EPROM7 
The keyboard E P ROM sends instructions to the keyboard processor 
us ing these l i nes.  

KEY BOARD ACKNOW L E D G E  
Active Low 
S ignal from the keyboard device decoder to c lock DTACK L  out to the 
A2 System CPU .  

KEYBOARD ADDRESS  STRO BE  
S ignal from the keyboard processor indi cati ng addresses KAB to KA1 2 
are val id .  

V C V D r\ A D n  D I  I C  1 I !.. I !: C  {\ L L  _ _  . . _ L  "7 '"\' L ' v '-' '' ' ' u  v u .:>  L I I 'I L: ':>  U l I l I U U g l 1  I 

Keyboard data l i nes the keyboard processor uses for input and output. 

• " "--"""" �-. m_" I "Fie ..... Rey15oara processor send KDS- to- the - control c i rcu  it when there 
is val id d ata on K BO to KB7. 

KRD 

KROM L 

KEYBOARD READ/WRITE  
Th i s  s igna l  determines whether the keyboard processor  is read ing  o r  
writi ng on data l i nes K BO to KB7 .  The keyboard control c i rcu itry a lso 
uses KRD to set up i nput and output operations for the keyboard. 

KEYBOARD ROM 
Active Low 
This  s ignal  from the keyboard device decoder enab les the i nstru ction 
ROM l i nes E PO to E P7. 
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KYS E l  KEYBOARD S E L E CT 
Active Low 

LE D1 L 

LE D2L 

OREG E N L  

O RE G L  

PAO to PA7 

RPG1 

RPG2 

The keyboard com mand register uses KY$E L  to interrupt the keyboard 
processor when the keyboard has been addressed by the system 
processor. 

LED 1 E NABLE  
Active Low 
This s ignal c locks the system data bus through the L E D's I nput Kegister 
into the keyboard L E D's Latch 1 .  

LED 2 E NABLE  
Active Low 
This signal c locks the system data bus through the LE D's I nput Register 
into the keyboard L ED's Latch 2 .  

OUTPUT REG IST E R  E NABLE  
Active Low 
When this s ignal  i s  low, keyboard data from the data output reg ister 
is put on the system bus.  

OUT PUT REG I ST E R  
Active Low 
This  s ignal  c locks keyboard data i nto the data output reg ister. 

PORT AO to PORT A7 
Port A l i nes are output l ines of the keyboard processor. The keyboard 
processor uses PAO to PA6 to set up the key matrix and uses PA7 to 
c lock I RQT2 L to the A2 System CPU.  

ROTAT ION PULSE  G E N E RATOR 1 
When the marker RPG is moved, T u rn Latch 1 sends RPG1 to the 
keyboard processor. 

ROTAT I O N  PULSE  G E N E RATOR 2 
. . . . YVhe!lJbe. pa!�l11et�r RP.G js .moy�d, Tu�n L,a�ch 2 }�[1ds  .RP.(:;4 to th�.= .. • • . . · K.eyJj()ari'l··:�p;r.O:ce;sst)r� �;� c:; ,,",'-;;; '::' -:;:': .:,·�;.;:;. i,:.:,,;.: ._::�::' .� . _"'': � _ -: " .' ' .  , _ �  . ... ' . , '  . 

XL X C U RSOR 
Active Low 

YL 

Output s ignal  of L E D's Latch 1 .  It enables the X c u rsor LED and Turn 
Latch 1 .  

Y C U RSOR 
Active Low 
Output s ignal  of L E Ds Latch 1 .  It enab les the Y c u rsor LED and T u rn 
Latch 1 .  
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Figure 6-A 1 5 Keyboard Block Diagram 
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MOD E L  3562A C I RC U I T  DESCRI PT I O N S  

6-1 2  A 1 8  POWER SUPPLY 

The H P  3562A power su pply is a ha lf-br idge switch ing  power supply. It supp l i es 5 vo lts 
dc  at 30 amps regu lated power. It a lso su ppl ies low power, l i near regu lated ± 30 Vdc, 
± 1 5  Vdc, + 8  Vdc, and + 2.6 Vdc. The power supply operates with a l ine  voltage from 
84 Vac to 1 29 Vac and from 1 87 Vac to 255 Vac. The l i ne freq uency can vary from 
47 Hz to 66 Hz .  

Refer to f igure 6-A1 8 for this d i scuss ion .  The  pr imary rectif ier converts the ac  l i ne voltage 
to a h igh dc voltage with ripple. This dc voltage is fed into FET chopper switches to produce 
positive and negative pu lses. The power output of the power su pply increases and decreases 
w ith the pu lse width. The pu lse width is contro l led by the pu l se width modu lator (PWM) 
compensati ng  for l i ne voltage and l oad variations. The control voltage used by the PWM 
to determine the pu lse width is der ived f rom the 5V supp ly. As the 5V supply deviates 
f rom the 5V reference voltage, the PWM reduces or increases the duty cyc le of the FET 
chopper switches changing the output vo ltage. The output of the pr imary transformer 
is a square wave at 1 28 kHz which is  rectified and f i ltered to make a dc output w ith r ipple .  
The 5V supply and the secondary supp l ies then regu late the output to produ ce the dc 
voltages needed by the H P  3562A. 

Turn On 

At the moment the power supply is tu rned on, the pr imary capacitors and the b ias power 
supply capac itors beg in  charg i ng. The su pply is  not switch ing  and the entire i n stru ment 
i s  i n  the reset mode. The power down c i rcu it  mon itors the bias supp ly's transformer to 
determ i ne when the l i ne voltage i s  at the correct leve l .  When the voltage reaches the 
correct level ,  the power down c i rcuit s ignals the PWM and the power supply starts switch ing. 
T he s low start c i rc u it i s  then triggered and the pu l se width of the FET chopper switches 
i ncreases s lowly (0.1 s) to its normal w idth. The s l ow start c i rcu it i s  then tr iggered and the 
PWM s lowly (0.1 s) i ncreases the pu l se w idth to the correct leve l .  As soon as the 5 vo lt  
output comes up to 4.75 volts, the PWRUP s ignal goes high and u n locks the A2 System CPU.  

Primary Rectifier and RC Filter 

This  fu l l-wave bridge rectif ier and R-C f i l ter network converts the ac power i n put to a ' 
h igh dc  voltage between 236 Vdc and 364 Vdc with ,a 1 0V to 1 5V r ippl e. When switch _ _  � _" 

, -S1::i$-$�.gt��::r:t.!):'\Ep��:re:j'§�f,ffltt:�ffITI-ar:y:r.e"G�rT-leF'i·afiEr:::f:'l:fer-ffiAGfi01'{s�-s-a-vertag�fj0l:1-I3I·f.A·g.=---' -·' -' 
crrcurrW'nen 51 IS set tome 2Z0V pos ltion;tne primary rectifier ana Hlter fu nctions as 
a fu l l-wave br idge c i rcu it. 

Bias Power Supply 

The b ias power su pply is  a l i near, low power su pply that provides power fo r the PWM, 
control c i rcu its, and protection c i rcu its. Th i s  supply takes its i nput d i rectly from the ac 
l i ne through its own transformer. The b ias power supply provides ± 1 2  Vdc wh ich  rises 
and fal l s  with the l i ne voltage. 

6-95 
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C I RC U I T  D E SCR I PT IONS MOD E L  3562A 

6-96 

Pulse Width Modulator 

The vo ltage output of the power supply is control led by the pulse width m od u lator (PWM). 
I t  d rives the chopper switches in a manner wh ich m ainta ins  a constant vo ltage output.  
The PWM compares the 5 Vdc voltage to its own internal reference us ing the error ampl ifier. 
Th i s  comparison determ ines the duty cycle of the FET chopper switches. The PWM contains 
its own internal osc i l l ator and + 5V reference. The PWM can be tu rned off by the protection 
m o n itor, power down, and cu rrent l i m it c i rcu its . 

Protection Circuits 

There are f ive sections of protection c i rcu its: the pr imary cu rrent l i m it, the power down, 
the cu rrent mon itor, the over temperatu re c i rcu it, and the protection mon itor. The primary 
c u r rent l i m it c i rc u it q u ickly shuts down the power su pply when the cu rrent i n  the pr im ary 
exceeds about 8A by shutt ing off the vo ltage supply of the PWM. I f  th is  fau lt occurs, 
the power must be cyc led for the instrument to operate. When switch S1 is in the 1 1 5V 
pos ition and the l i ne voltage d rops to less than 84 Vrms, the power fa i l  s ign (PWRDNL) 
becomes active. I f  the l i ne voltage drops to less than 1 60 Vrms, PWRDN L  becomes active 
(when switch S1 is i n  the 220V switch pos ition). Th i s  s ignal  goes to the protection and 
c u r rent mon itors and the PWM is  shut off. The power down s ignal  a lso goes to the A30 
Analog Sou rce and the A2 System C P U  to s ignal  a power down is occ u rr ing. 

The cu rrent monitor senses an over-cu rrent cond ition in the 5V supp ly. When this fau l t  
occurs, it  red uces the contro l voltage to the PWM, which resu lts in  a reduction of  the 
output power of the pr imary transform er. The protection mon itor senses two th i ngs: over 
vol tage in  the pos itive supp l ies and if the voltages from the 'negative suppl ies rise above 
g round.  When a voltage fau lt, cu rrent fau lt, power fai l u re, or over temperatu re (OTEMP) 
occurs the protection mon itor shuts off the PWM and l ights the correspond ing fau l t  L E D .  
T h e  L E D  ind icates which fau lt-detecti ng c i rc u it was activated. A l l  the LEDs  a re off du r ing 
normal  operation.  
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MOD E L  3562A C I RCU IT DESC R I PT I O N S  

6-1 3 A30, ANALOG SOURCE 

The descriptions in th is  chapter are written to help you understand the operation of the 
c i rcu its of the analog source board . The c i rc u it functions are d iscussed beyond the b lock 
leve l but not to the component leve l .  Refer to the A30 schematic for part and p in  nu mbers 
whi le  read ing this c i rc u it description .  

The analog sou rce board performs two fu nctions: 1 )  converts d igital i nformation from 
the d igital sou rce' board (for s inusoidal  s ignals) i nto an analog s ignal  avai lable at the front 
panel ,  and 2) generates pseudo random noise (PRN) and squ are wave s ignals  wh ich are 
used to cal ibrate the i nput and ADC boards .  Refer to the block d i agram and schematic 
d raw ings for the fol lowing d iscuss ion.  

Sine Wave 'nterface 

The d igital source board provides the sou rce s ignal  i n  d ig ital form to the analog sou rce 
board which converts it i nto the se lected analog s igna l .  The d ig ital i nformation enters 
the analog sou rce board i n  a ser ia l  format as a s ignal  cal led DACDA T at p in  39 and is  
sh ifted into seria l-to-para l l e l  sh ift regi sters U553 and U552. The c lock used to sh ift in  the 
data is on p in  40 and the enable s igna l  is on p in  27. The paral le l  output is latched by 
U551 and U550 into the D/A converter (DAC) U551 . 

Source Signa' DAC 

U551 changes the d ig ital information origi nating on the d igital sou rce board into an analog 
s ignal .  The output is a cu rrent s ignal  which is converted to a voltage s igna l  by U350 and 
buffered by U352. 

1 00 kHz LPF 

The f i lter cons ists of pass ive components fol lowed by an am pl if ier stage (U50) wh ich  buf
fers the fi l ter and has enough gain to m ake up  for losses in  the f i l ter and losses i n  U251 
(next stage). 

Attenuator 

SOlliCe-s'ign"a" rolTi=r �e l'(,:)O-K'rtL tJ'>F is" cohnecteO to pm TS\·vFildris-fIle rererence"vo ltage " 

i nput for the DAC. I n  this conf igu ration the c i rcu it performs as a step attenuator such 
that its output is  0 V when al l contro l l i nes are low and i t  increases 5 mV for  consecutive
ly larger b i nary nu mbers. The d igital i nformation which sets the output level of the at
tenuator comes onto the board as a ser ia l  bit stream through the front end inte rface c i r
cu it as descr ibed for that block later in  this section.  The output of U251 is a cu rrent s ignal  
which is converted to a voltage s igna l  by U250. 

6-99 
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Summer/driver 

U400 is an operat ional  ampl if ier used to sum together the sou rce s igna l  and the user
se lected dc offset coming from U301 . U401 is the cu rrent driver for U400 and f inal ampl if ier 
Tor the analog sou rce. K201 is used for protection of the source c i rcu its from outs ide s ignals 
and for d isconnecting the sou rce from the front panel d u ring the t ime that it i s  u sed for 
ca l ibration.  During ca l ibration K201 opens and K202 or K200 is selected (c losed) for cal ibra
t ion .  The ca l ibration s ignal  is red to the in put boards via the mother board f rom p in  9 
of the analog source board. 

front End Interface 

! nformation for the dc offset, control data, and attenuator output leve l comes onto the 
:)oard as serial  data on p in  30 (C NTLD). The CNTCLK1;2 s ignal  (p in  28) sh ifts the ser ia l  
o it stream into the ser ia l-to-paral le l  s h ift reg isters U501 and U502 and LDSRCL loads the 
Jata into latches U500 and U502 . U500 holds dc  offset i nformation for the DAC U301 . 
U502 holds information on the attenuation of the sou rce s ignal  and control i nformation 
for:  1) selection of s ignal  types (contro l s  U452), 2) operation of the relays on the board , 
::md 3) d isconnecti ng the dc offset DAC output from U1 50 when a zero dc offset is selected. 

de Offset DAC 

U301 receives offset i nformation i n  d igital format from U500 and converts i t  to an analog 
cu rrent s i gna l .  The cu rrent s ignal  is changed to a voltage s ignal  by U300. The output of 
U300 is connected to the switch U1 51 . Th i s  s igna l  is oppos ite in polarity and half  the f ina l  
amp l itude of  the dc offset. The switch i s  req u i red because the DAC output s ignal  i s  not 
exactly zero when zero offset is selected. 

Offset Switch 

The offset switch, U1 51 , e ither connects the dc offset signal to ampl ifier U1 50 or term inates 
the l ine by connecting it to ground through R1 53. Control of the switch ing operation comes 
f rom the d igital sou rce board through U502 as descri bed for the front end interface. One 
and on ly one of the 5vvitcheS in  U1 52 is  c losed at any given t ime.  

Tb_� ClI}:11? IJtL�r �i r�l,l it arou l}g l,Jl�Q ba,? C! ga, iQ  o (two, adil.!stab le with R9, wh ich sets Jbe 
crG':�uf�:s-et:::fgvEil;;,5F'he "ga I n 'oeEween:ffj e"o i:f'ij)m�6":g.:r50':annne frcrnf'-paner:6ufp ut �rs:::..,::;;:-r.; � 

Overload Protection 

U600 is two comparators configu red to sense voltage on the sou rce output l i ne and s ignal  
an overl oad condit ion (sou rce output fau l t) when the s ignal  appeari ng on the output ex
ceeds 1 2  Vpp. 

Calibrator Introduction 

The cal i brator is dr iven by either square wave s ignals  (64 kHz or 4 k H z) or pseu do ran
dom noise. These s igna ls  are generated on the ana log sou rce board, se lected accord ing  
to  the  needs of the cu rrent instru ment process, and  rec locked to  ass u re synchronization .  
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Square Wave Source 

The DAC load s ignal (DACLD) on p i n  36 is used for a number of thi ngs in th is  part of 
the analog sou rce. This  256 kHz squ are wave is d ivided by U450 (a dua l  4-b it cou nter) 
which yie lds squ are waves whose frequenc ies are 64 kHz and a 4 kHz .  Both s ignals  are 
connected to the s ignal  selection c i rcu it. 

Pseudo Random Source 

DACLD c locks U455 (ser ia l  sh ift reg i ster with 8-b it para l l e l  output) wh ich dr ives a group 
of gates, the end resu l t  of which is  a pseudo random bit stream which repeats itself every 
256 c lock cyc les .  Th is  s ignal  and its i nverse is connected to the s ignal  se lection c i rcu it. 

Signal Selection 

S ignal selection is done by U452 (a d ual 1 -of-4 selector/mux) and rec locking is done by 
U451 . I nputs to this b lock consist of two squ are waves (64 kHz and 4 kHz)  from U450 
and the pseudo random noise (PRN) s ignal and its inverse. The control l i nes S E LCAL and 
I NVCAL from U502 select one of the four s ignals  to pass to the cal i brator c i rcu it  and 
to send to the trigger board as the s ignal CALT R I G .  Pseudo random noise is not used for 
a CAL T R I G  s ignal ,  but a s i gnal from the PRN sou rce is  connected to both C2 and C3 of 
the CAL TR IG selector, U452A. See tab le A30-2 i n  section VI I I  for specif ic control 
i n formation .  

Calibrator 

The 6.2 volt refe rence is d ivided by R5 and R6 such that 0.2 volts appears on the i nvert ing 
i nput of U1 . A feed back loop through Q1 , Q2/Q3, and R7 forces the vol tage across R8 
to be the same as across R5.  Th is  m akes Q1 a stable cu rrent sou rce for Q2 and Q3 .  The 
bases of th i s  trans istor pair  are dr iven by the TTL s ignal from the s igna l  se lection b lock 
such that one of the pair i s  on and the other is off at any given time. When Q3 i s  off 
there is no voltage drop across R1 6 and R1 0; when Q3 is on there is a voltage drop .  S i n ce 
the cu rrent through Q2 and Q3 is very we l l  regu lated, the voltage appeari ng on its co l lec
tor is very stable.  
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MOD E L  3562A C I RC U I T  DESCR I PT IONS 

6-1 4  A3 1 TRIGGER 

The trigger assembly prod uces the trigger s ignal  (TR I G RO) for the A1 Digital Sou rce and 
the A5 Digital Fi lter and the sam ple s ignal  (CONY) that i s  sent to the A32, A34 ADCs. 
The trigger assembly also generates the 1 0 .24 MHz clock used by the A1 D igital Sou rce, 
the A4 Local osci l lator, the A5 Digital Fi lter, the A6 Digital Fi lter Control ler, the A30 Analog 
Sou rce, and the A32, A34 ADCs assembl ies. The 1 0 .1 4 MHz c lock can be locked to an 
externa l  reference s ignal  by us ing the rear panel RE F I N i nput. 

Trigger Level Circuit 

(Refer to f igure 6-A31 a) To prod uce the trigger leve l, the trigger assembly uses one of four 
analog inputs; external trigger (EXT TRI G G E R), channel 1 (TR IG1 @), channel 2 (TRIG2 @ ), 
or trigger ca l ibration (CAL TRI G) .  The tri gger select switch selects one of the input  s ignals 
and passes it to a com parator. The selected analog in put is compared to a dc voltage 
from the tri gger's DAC . The output of the comparator is lbw as long as the analog si gnal 
is below this  'dc value and i s  h igh if the analog s ignal is above the dc val ue.  The output 
of the comparator i s  then sent through an exc lu s ive OR gate wh ich  i nverts the s ignal  if 
the s lope se lect l i ne i s  h igh .  

Trigger Control 

The operations of the trigger assembly are control led through the trigger's sh ift reg ister. 
The sh ift registe r sh ifts in a command word from the A1 Dig ital Sou rce assemb ly. The 
command word sets the i nput trigger selection, the tr igger level, the tr igger s lope, and 
whether an i nternal .or  external sam ple is used (SE LXS). 
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Trigger Clock Circuit 

(Refer to f igure 6-A31 b) The trigger c lock c i rcu it  prod uces the 10.24 M H z  c lock us ing a 
vo ltage contro l led crystal osc i l l ator (VCXO). When the re is no external reference s ignal  
(REF I N) the phase lock loop is not u sed. The error voltage into the PLL gain and shaping 
subb lock i s  zero.  The freq uency adjustment is used to adjust the frequency out of the 
VCXO to precisely 20.48 MHz .  This  s i gnal  i s  d ivided by two to form the 1 0 .24 MHz c lock .  
The 1 0 .24 MHz s ignal is d ivided by forty to prod uce the internal  sample s ignal  (CONV, 
256 kHz). The convert mu lt iplexer se lects the internal sam ple s ignal  or an external  sam
ple s igna l .  The s i gnal S E LXS from the sh ift reg ister determines which is  selected. 

The phase lock loop is used when there is an external  reference s ign a l .  The external 
reference s i gnal  can be 1 ,2,5,  or 1 0  M H z .  The d ifference in  freq uency between the 3 .41 3 
MHz harmonic  of the external reference and the 3 .41 3 MHz output of the VCXo are used 
for the phase comparison. The sam ple r subblock sam ples the 3 .41 3  MHz c lock from the . 
VCXO with R E F  I N  + 3 to prod uce the sum and d ifference frequenc ies of the c lock and 
the reference s ignal's harmon ics. These frequenc ies are then put through a band pass fi lter 
to prod uce an 80 kHz s igna l .  

At the same time the 80 kHz s igna l  i s  be ing produced, the REF IN is  d ivided by 1 25 .  The 
phase detector samples the 80 kHz  s ignal  with the RE F I N + 1 25 s ignal  to prod uce an er
ror voltage. The error voltage is ampl ified and passed through a switchab le  low pass fi lter 
to generate the control s ignal for the VCXo. When the phase lock loop is  in lock th is  
control voltage is  a dc  value.  I f  the phase lock loop is  not locked, the control voltage 
deviates high and low unti l the phase lock loop locks. 

Switchable Low Pass Filter 
(020 1 ,  R2 1 4, C207, C208J 

During normal operation the low pass f i lter has a very narrow bandwidth ( = 1 6  Hz) .  Th is  
bandwidth can change to a wide bandwidth ( = 4 kHz) to a l low for  a faster phase loop 
lock up. When the phase loop is in lock the output of the lock detect subblock is a negative 
dc voltage and a FET switch (Q201 ) in the PLL  gain and shap ing subblock is tu rned off. 
I f  the phase loop is not in lock the output of the lock detect subblock goes pos itive tu rn
i ng the FET switch on .  This  switches out the low pass f i lter and the U N LOCK s igna l  is 
sent out to ind icate the phase Iock is un locked. When the output ofthe lock detect retu rns 
to a steady pos it ive dc voltage, the FET switch tu rns off and the low pass fi lter changes 

6-1 09/6-1 1 0  
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6-1 5 A3 2, A34 ANALOG-ta-DIGITAL CONVERTERS 

(Refer to ADC Board Block Diagram on f igure 6-A32) The ADC board converts analog 
data from the in put board i nto 1 3-b it serial data words .  The main parts of the ADC are 
two variable attenuators and thei r accompanyi ng am p l if iers, an anti-al ias f i lter, a track 
and hold c i rcu it, an 8-b it A/D converter (to avoid confus ion,  the board is  referred to as 
11 ADC" and the part is cal led 11 A/D converter"), a D/A converter (DAC), and a contro l ler .  
Other c i rcu its on the board inc l ude f i rst and second pass c i rcu its and the p rocess switch,  
a dc offset D/A converter, an over range/half range c i rcu it, a missed sample c i rcu it, a 
d iagnostic tester, and s l ave/m aster selection c i rcu its. 

The c i rcu its in the d ata path may be d ivided into analog and d igita l .  The s ignal is analog 
u nt i l  it passes through the A/D converter .  Th is  d iscuss ion is d ivided into ana log and d ig ital 
sections.  

Analog 

The s ignal  from the i nput board ente rs the ADC board th rough )200 and a bal u n  and goes 
to attenuator #2 (#1 is on the input board). This  attenuator is variab le in 2 dB steps from 
o dB to 1 2  d B. It can also ground the input of the next ampl if ier (for ca l ibration pu rposes). 
The configu ration i nformation for th is attenuator and attenuator #3 come from seria l-to
paral le l  (S/P) sh ift register U203. Th is i nformation comes on the board from the input board 
and is shifted th rough U603, U203, and U202. The companion i nput board m ust be instal led 
for the ADC board to receive configu ration i nformation .  

The s ignal  from attenuator #2 goes to amp l if ier  #3. Th i s  am pl if ier i s  a non-inverti ng 
op amp c i rcu it with a gain of 3 .  The s ignal  from this  amp l if ier  goes to atte nu ator #3. Th i s  
attenuator i s  identical to attenuator #2 except that instead of  selecti ng a grou nded i nput 
for the fol lowing ampl if ier it has another step of attenuation, g iv ing it a range of 0 d B  
to 1 4  d B  i n  2 dB  steps.  

The purpose of al l  the ampl if iers and variab le attenuators up to this po i nt i s  to assure 
that the strength of the s igna l  to the anti-al ias f i l ter does not over d rive it. Refer to tab le 
6-A32a for information conceming attenuator configu ration for a given range seiection. 

6-1 1 3  
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C I RC U I T  D E SC R I PT IONS 

Range 
(dBV) 

- 51 
- 50 
- 49 
- 48 
- 47 

- 46 
- 45 
- 44 
- 43 
- 42 

- 41 
- 40 
- 39 
- 38 
- 37 

- 36 
- 35 
- 34 
- 33 
- 32 

- 31 
- 30 
- 29 
- 28 
- 27 

- 26 
- 25 
- 24 
- 23 
- 22 

- 21 
-- - - ' - '2liJ---- ","-

. 1 Q 
- 1 8  
- 1 7  

- 1 6  
- 1 5  
- 1 4  
- 1 3  
- 1 2  

6-1 1 4  

Table 6-A32a Attenuator configuration vs. range selection 

I nput Atten Atten Atten 
Atten (dB) #1 (dB) #2 (dB) #3 (dB) 

0 0 0 0 
0 1 0 0 
0 0 0 2 
0 1 0 2 
0 0 0 4 

0 1 0 4 
0 0 0 6 
0 1 0 6 
0 0 0 8 
0 1 0 8 

0 0 0 1 0  
0 1 0 1 0  
0 0 0 1 2  
0 1 0 1 2  
0 0 0 1 4  

0 1 0 1 4  
0 0 2 1 4  
0 1 2 1 4  
0 0 4 1 4  
0 1 4 1 4  

0 0 6 1 4  
0 1 6 1 4  
0 0 8 1 4  
0 1 8 1 4  
0 0 1 0  1 4  

0 1 1 0  1 4  
0 0 1 2  1 4  
0 1 1 2  1 4  
0 1 2  2 1 4  
0 1 3  2 1 4  

0 1 2  4 1 4  
. � ,  � "' " ,- @---� 1fig im;;i;-m 1 - :-'"iiiiiI"4�-":"�' 

() - 1 ')  h -1 ,, '  
0 1 3  6 1 4  
0 1 2  8 1 4  

0 1 3  8 1 4  
0 1 2  1 0  1 4  
0 1 3  1 0  1 4  
0 1 2  1 2  1 4  

20 1 4 1 4  

"",,,,,� 

MOD E L  3562A 

Total 
Atten (dB) 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
1 6  
1 7  
1 8  
1 9  

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
.. ":". 31 ., 

�..; 
33 
34 

35 
36 
37 
38 
39 

Rn- � , - -
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MOD E L  3562A C I RC U I T  DESCR I PT I O N S  

Range 
(dBV) 

- 1 1  
- 1 0  

- 9  
- 8  
- 7  

- 6  
- 5  
- 4  
- 3  
- 2  

- 1  
o 

+ 1  
+ 2  
+ 3  

+ 4  
+ 5  
+ 6  
+ 7  
+ 8  

+ 9  
+ 1 0  
+ 1 1  
+ 1 2  
+ 1 3  

+ 1 4  
+ 1 5  
+ 1 6  
+ 1 7  
+ 1 8  

Table 6-A32a Attenuator confIguratIon vs. range selectIon cont. 

Input 
Atten (dB) 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

Atten 
#1 (dB) 

o 
1 
o 
1 
o 

1 
o 
1 

1 2  
1 3  

1 2  
1 3  
1 2  
1 3  
1 2  

1 3  
1 2  
1 3  
1 2  

1 

o 
1 
o 
1 
o 

1 
o 
1 

1 2  
1 3  

Atten 
#2 (dB) 

6 
6 
8 
8 

1 0  

1 0  
1 2  
1 2  

2 
2 

4 
4 
6 
6 
8 

8 
1 0  
1 0  
1 2  

4 

6 
6 
8 
8 

1 0  

1 0  
1 2  
1 2  

2 
2 

Atten 
#3 (dB) 

1 4  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
.. A I 'T  

Total 
Atten (dB) 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

67 
68 
69 
68 
69 

+ 22 -40- 1 3  6 1 4  73 
+ 23 40 1 2  8 1 4  74 

+ 24 
+ 25 
+ 26 
+ 27 

40 
40 
40 
40 

1 3  
1 2  
1 3  
1 2  

8 
1 0  
1 0  
1 2  

1 4  
1 4  
1 4  
1 4  

75 
76 
77 
78 

6-1 1 5 
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6-1 1 6  

The anti-al ias f i l ter i s  a passive low pass f i l ter whose break frequency i s  1 00 kHz .  Fo l lowing 
th i s  f i lter are two non-inverting op am ps,  each with a gain of 3, which feed the track and 
ho ld  c i rcu it. 

The track and hold c i rcu it i s  contro l l ed by the CONY s igna l  from the trigger board and 
the TRH (track & hold) signal from the ADC contro l ler. The CONY signal in itiates the "hold" 
and the contro l ler term inates it. The pu rpose of the track and hold c i rc u it is to hold the 
voltage of the in put s ignal  for the per iod of time requ i red for the va lue  to be d ig it ized. 
W hen tracking, the c i rcu it  acts l ike an i nvert ing ampl if ier .  See figu re 6-A32a .  

T/H OUT � � 
T/H I N  / �, .I "\ ""'\ /1 

� .  � 

TP600 

Figure 6-A32a Track & hold Input vs. output 

Digital 

r ..I �  
� � 

'\ 

,..... 

t--� 

� 
� ""'t .L  

TRACK 
HOLD 

" e  convers IOn process starts w ·  en e controller receives a start conversion s ignal CCONV) 
from the trigger board. The ADC board i n  chan nel  two generates the control s ignals  wh ich  
coord inates the  two passes and contr? ls  the process switches on both boards .  The 
T/H OUT signal is converted to a 1 3-b it  d ig ital word by pass ing the s igna l  through an 
8-b it A/D converter twice as descri bed in the fo l lowing d iscuss ion . 

The f i rst pass c i rcu it  takes the track and hold output, d iv ides it by fou r, and leve l sh ifts 
it for the A/D converter. The contro l l e r  then sets the process switch (U405) to send th i s  
s ignal  to the AID converter (see tab le 6-A32b for process switch conf igu ration information). 
When the convers ion is com plete, the 8-b it word goes to the contro l l e r  wh ich comb i nes 
the word with d ither (a noise s ignal  generated i ns ide the contro l ler  ch ip) and outputs a 
1 3-b it word to the DAC. 
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MOD E L  3562A C I RC U I T  D E SC R I PT I O N S  

The DAC converts the f i rst pass word back to a voltage which goes to the second pass 
c i rcu it (U406). Th i s  c i rcu it compares the converted s igna l  to the or ig inal  i n put s ignal  and 
produ ces a d ifference vo ltage. The control ler sets the the process switch to send th i s  
d i fference voltage to  the A/D converte r where i t  i s  converted . When the conversion i s  
complete, the contro l ler  i nputs the res u lt, scales i t  down and adds i t  to the f i rst pass word 
to obta in  a 1 3-bit data word. The contro l ler sends the converted data to the d igital fi lter 
in a serial format after the d igital fi lter sends a req uest for the data (D REQL).  

Between each of the passes, the control ler  sets the process switch to send a .34 volt dc  
s ignal  to the AID converter to  reset i t .  Th is  "th i rd pass" shows in  f igure 6-A32b as  the 

. h igh portion of the s ignal .  The f i rst pass appears as the s ignal  fo l lowing a roughly s i nusoidal 
patte rn and the second pass appears as a no isy signal centered with in  the f i rst pass s ine  
wave. 

1----l---+---I---t----'l=--+-_-+-_-+--t __ 1.o...;:"3RD PASS" 

Figure 6-A32b Process switch output; TP40S 

Table 6-A32b Process switch configuration Information 

First Pass Circuit 
.34 Vdc Reference 
Second Pass C ircu it 

6.2 V reference voltage 

1 
o 
o 

v�---,"1 ST PASS 

x 

o 

The ADC board uses the 6.2 voltage refe rence generated by the DAC . Th is red u ces the 
error due to temperatu re variations. The vo ltage reference is  used by the A/D converter, 
the track and hold c i rcu it, and the over range/half range c i rc u it. S ince the A/D converter's 
gain is contro l led by this  refe rence, the adjustment for the voltage refe rence is a lso the 
AID converter's gain adjustment. 

6-1 1 7  

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


C I RC U I T  D E SCR I PT IONS MO D E L  3S62A 

Offset C/A Converter 

U201 is a D/A converter connected to the data path at the output of amp 4 (U1 01 )  to 
correct the accumulated dc offset of the ampl ifiers. This process occurs du ring auto zeroing. 
The offset control information comes onto the board as serial data through U603, U203 
and U202. U202 converts the offset DAC information to para l l e l  format and latches it. 

Over Range/Half Range Circuit 

T h i s  c i rcu it compares the s ignal  at the output of US01 (wh ich  is the s ignal .from the data 
path at TP1 00, ampl ified X4) to a fixed voltage reference to generate the overload (OVLD) 
and half range (H LFSCALE)  s ignals .  Th i s  is done with com parators USOO and US02. (Note 
that the s ignal from US01 also leaves the board as the trigger s ignal  TR IG @). The 
c o mparators of USOO are configu red to trigger on the positive portions of the s ignal  as 
U502 triggers on the negative. The outputs of both are w i re OR'd together .  The COVLD 
s ig nal from the input board is OR'd with the over load s ignal  from the ADC board so that 
either cou ld activate the OVLD s igna l .  

. 

Missed Sample Circuit 

I f  an external sample  s ignal is used which is too fast, the MSMP s ignal is  sent to the d ig ital 
f i l ter control ler. The m i ssed sample  c i rcu it  d igita l ly determines if the track and hold is 
h o ld ing a s ignal at the time a CONY s ignal is rece ived . 

Diagnostic Tester 

T h e  ADC contro l l er (U602) is a custom b u i lt state machine.  Prob lems with this part may 
be diagnosed by us ing self tests which are activated by front panel key presses. Configu ra
t ion  commands and test s ignals  are sent to the ADC board as ser ia l  data through the 
ser ia l/paral le l  sh ift register U603, so the self tests a l so check the CNTLDAD (contro l data) 
path . 

Master/Slave Selection 

There is an ADC board in each analyzer input channel .  These are identical  boards. The 
digitizing process must occur s imu ltaneously on both boards, so one contro l ler  must control 

������I �!t:�=���:�:!�e:�;��:�!;;�:����l��;!Crr�;��;�I:I�:���'. 

6-1 1 8  

the end of convers ion (EOC) and the p rocess switc h (G SW) s igna ls  to the other contro ll er 
so it can synchronize its operations with the contro l l i ng board . I f  no ADC board is insta l led 
in channel two, the control ler on the board in channel  1 controls its own A/D convers ion.  

The s lots on the mother board for the ADC boards are w i red so that the contro l l e r  on 
the board in  channel two contro l s  the AID convers ion process on both boards. The 
master/sl ave c i rcu it on each board cons ists of an inverter (U S03d) with a p u l l  up res iste r 
on the input. The mother board connects the output of th is  c i rcu it of the board in  the 
c hannel  two s lot to the input  of the same c i rc u it on the board in the channel  one s lot 
(they both control buffers U604 and USOS on the i r  respective boards, too). When boards 
are instal led in  both s lots, the board in s lot two has a low leve l  on the master/s l ave l i ne 
which feeds the input of the inverter on the board in s lot one, resu lt ing in its master/s l ave 
I ine being h igh.  When the channel  two ADC board s lot is empty the ADC board in channel  
one automatical ly becomes the "m aster"; it takes control of its  own conversion process. 
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Internal Signal Descriptions 

+ 6.2R 
- 6.2R 

CLADC 

CONTOUT 
CO NTIN 

EOC 

±-6.2 R E F E R E NCE  
Th i s  i s  the analog d ig ital  converter's track ing vo ltage reference generated 
by the conversion DAe. I t  provides the voltage refe rence for the A/D 
converter, converter I C, the track and hold c i rcu it, and the over range/half  
range c i rcu it. 

CLEAR ADC 
S ignal  from the contro l l ing ADC contro l ler to the process switch on each 
board . I t  works with G SW to determine the i nput to each of the A/D con
verte r ICs. 

CONTROL OUT 
Control out i s  part of the connection between the A32 analog d ig ital 
converter board and A34 analog d igital converter board . This s igna l  
determ ines which board is  in  contro l .  I f  both boards are insta l l ed,  A32 is  
in  contro l .  

E N D  OF CONVERS ION 
When both analog d ig ital converter boards are instal led, A32's contro l ler 
te l l s  A34's control ler i t  is done with a convers ion.  

GSW PROC ESS SWITCH S I GNAL 

LCNV 

Signal from the contro l l ing ADC contro l ler  to the process switch on each 
board . It works with C LADC to determ ine the input to the A/D converter 
I Cs. When both boards are i nstal led,  the GSW is also used as an i nput for 
tim ing to the A34 ana log d ig ital converter's contro l ler. 

LOCAL A/D CONVE RT 
The ADC contro l ler's command to the A/D converter IC to start convers ion.  
When both boards are insta l led, the LCNV signal goes to the A34 analog 
to d ig ital converter's A/D converte r l e .  

6-1 1 9/6-1 20 
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6-16 A33, A35 INPUT 

The input  assembly (along with the ADC) imp lem ents the voltage, ranges and cond itions 
the input  s ignals .  The i nput overload detect c i rcu i t  warns the operator that the reference 
voltage is  excessively high. The common mode rejection DAC compensates for d ifferences 
between the H IG H  i nput and the LOW input c i rcu its. 

The block d iagram of the input assembly is  shown in f igure 6-A33. The HP 3562A has two 
channels  of balanced d ifferentia l  i nputs; the A33 I nput assembly is identical to the A35 
I n put assem bly. Each assembly has a H IG H  input and a LOW input. The H I G H  input i s  
the chan nel's BNC center conductor and the LOW input  is  the channel's BNC she l l  
conductor. The H I G H  and LOW input s ignals  are attenuated by a ladder attenuators. The 
input attenuators u se res istors for low frequency attenuation and adj ustab le capacitors 
for h igh frequency f latness response. An internal  analog s ignal (ST I M @ )  from the A30 
Analog Source assembly is  put i nto the H I G H  s ignal path. The i nstrument uses th is  s ignal  
for  self-tests and ca l i brat ion.  

After the s ignal i s  attenuated,  it goes into a buffer. The buffer's power supp l ies are 
bootstrapped to al low for a 20V common mode s ignal .  After the H I G H  i nput and LOW 
input s ignals are attenuated and buffered, they are subtracted us ing a d ifference ampl ifier. 

'The output of the d i fference ampl if ier is sent to a times three ampl if ier which is  adjustab le 
for gain and de offset. 

After the d ifference ampl if ier, th ree attenuator/gain stages prov ide the 2 d B  inte rmed iate 
gain and attenuation steps. One of the stages is on the input assembly and the other two 
stages are on the ADC assemb ly. E ach stage contains a m u lt ip lexer and a t imes three 
ampl if ier .  

The input assembly is  control led by two serial- in para l le l-out  sh ift registers and re l ay d rive 
c i rcu its. The serial  control data word (CNTLD) from the A1 Digital Source is  sh ifted into 
the registers and then the output is latched by the load channel s ignal (LDCH L). This  control 
word determ ines which of the re lays are set, the settings for the m u lt ip lexers in the 
attenuator/gain stages, the common mode rejection DAC output val ue, and the de offset 
value (c i rcuit on the ADC assemb ly). The input sends the ADC its control data word (CNTLD 
AD) from the inte rface sh ift registers. 

6-1 2 3  
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6-1 24 

Table 6-A33 Control Word 

le Pin No. Description 
Function 

If bit = "1 " If bit = "0" 

7 ac/dc Coup l ing d c  a c  

8 I nput E nable D isconnected Connected if Sou rce 
E nable is low 

9 I nterna l  Disables inputs I nputs can be 
Sou rce E nable and connects connected 

i nternal source 

1 0  G round Low Return s ignal  shorted 
to chassis grou nd 

Note 
1 1  Attenuation o dB Only one should 
1 2  Select 20 d B  b e  selected at a 
1 3  40 d B  time. 

For attenuator settings refer to tabl e  6-A32a. 

Attenuators and Buffers 

The input re lay switches perform the fol lowing fu nctions: isolate the input connectors 
when the internal  sou rce is connected, provide ac/dc cou p l i ng, and select 0 dB, 20 d B, 
o r  40 d B  input  attenuation.  The attenu ated s ignal  leads to a FET source-fo l lower buffer 
and then a u n ity gai n operational ampl if ier (U351 ) with the FET in its feedback loop.  As 
a resu lt, any offsets in the sou rce fo l l ower are e l i m inated. 

The bootstrapp ing of the power suppl ies cons ists of two cu rrent sou rces, one pos itive and 
one negative, with two em itter fo l lowers. The em itter fol lower provides the power to the 

. buffer wh i le  the cu rrent source keeps the voltage ac ross the zener at S .6Y above the input. 
T h is c reates a stab le power su pply for the buffer so it has un ity gain for a wide voltage 
range even at h igh frequenc ies. The 30V protection d iodes are a lso bootstrapped to the 
power supp ly to avo id d i stortion. The LOW side of the input  has the same configu rat ion.  

The input overload detector c i rcu it receives its input from the H IG H  signal path. It  i s  active 
w hen the input s ignal to ground is over the l i m it of 20Y with no attenuation.  Res istors 
RS03 and RS02 attenuate the signal for the com parators (US01 A,  US01 B). The atten u ated 
s igna l  is compared to a pos itive and negative reference voltage. I f  the value is greater 
than the reference leve l ,  the input overload s ignal  (COYLD) is  sent to the over load c i rcu it 
on the ADC assemb ly. 

. 

Common Mode Rejection DAC 

The common mode rejection DAC is a d iscrete DAC com posed of operational  amp l if iers ,  
FETs, and a res istor network.  The DAC rece ives its d igital input from the interface sh ift 
registers. The common mode rejection DAC's output is an effective res istance val ue which 
c o m pensates for d ifferences between the H I G H  input and the LOW input c i rcu its. 
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H I G H  V 1  H I G I  .... __ HioiiI G_H ...... I N_P_U ... T __ � I N PUT SWI TCH ES/ F-...... """'--, B UFI 
ATT E N U ATORS X1 

CHANN E L  C�r+--_ad 
BNC -� H I· ....... ----; BC C I I  from 

Relay 
Drivers 

LOW V 2  LOW ___ LO_,;";,,.,;
W I_N_

PU_T ........... � I N PUT SW I TC H E S/ """"' ...... ......,-""'1 B U FF 
ATT E N UATORS � 

to High I nput 
Switches 

�A� 

RE LAY 
D R I V E R S 

Le �----;BC C I I  
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V, + s  Vdc 

V, - 5  Vdc 

AP>----� 

,AP>----....I 

R 

S H I FT 
R E G I STE RS 

e 6-A33 Input Block Diagram 

Voltage 
Reference 

R + �  

to .Attenuator 1 

ATTEN UATOR 1 

from I nterface 
Shift Registers 

IN PUT 
TO ADC 

>-____________________ • COVLD 
TO ADC 

ADC Control Data Word CNTLD AD 
TO ADC 

6-1 25/6-1 26 
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6-1 7  SIGNAL DESCRIPTIONS 

T h is section descr ibes the s ignal names between assembl ies.  A l l  s ignals  with a mnemon i c  
end ing in  an L are active l ow. 

± 1 5A 

± 1 5S 

+ 2.6V 

± 30V 

+ 5FNTE N D  

± 1 5  ANALOG VOLTS 
+ 1 5A A1 8 J1 -3) 
- 1 5A A1 8 J1 -4) 
Vo ltage output from the A1 8 Power Su pply that goes to the fol lowing 
assembl ies: 

A30 Analog Sou rce 
A31 Trigger 
A32 ADC (CHAN 1 )  
A34 ADC (C HAN 2) 
A33 I nput (CHAN 1 )  
A35 I nput (CHAN 2) 

± 1 5 VOLTS 
( + 1 5S A1 8 J 1 -9) 
( - 1 5S A1 8 J 1 -1 0) 
Voltage output from the A1 8 Power Su pply that goes to the fol lowing 
assembl ies:  

HP 1 345A Disp lay 
A1 Dig ital Source 
AS Dig ital Fi lter 
A2 System CPU (not used) 

+ 2 .6 VOLTS 
(A1 8 J1-6) 
Voltage output from the A1 8 Power Su pply that goes to the termination 
networks on the' A1 2 Mother Assemb ly. 

�-�\Toltage output from the A1 8 Power Supply that goes to the fol lowing 
assembl ies:  

A33 I nput  (CHAN 1 )  
A35 I nput  (CHAN 2) 

+ 5 VOLTS FRONTEND 
(A1 8 J1 -5) 
Th is  s ignal  goes to the A32 ADC 1 ,  A34 ADC 2, A33 I nput 1 ,  and A35 
I n put 2 .  It i s  the same s ignal as + 5S which is  the ma in  f ive volt out
put from the A1 8 Power Supp ly. 

6-1 2 7  
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6-1 28 

+ 5S + 5  VOLTS 
(A1 8 J 1 -5, A2 TP2) 
Mai n f ive volt output from the A 18 Power Supp ly  that goes to al l  the 
assemb l ies and the H P  1 345A d ig ital d isp lay. 

+ 8S1 + 8  VOLTS O N E  
(A1 8 J1 -7) 
Voltage output from the A1 8 Power Supply that goes to the AS Dig ital 
F i  Iter. 

+ 8S2 + 8  VOLTS TWO 
(A1 8 ] 1 -8) 
Voltage output from the A1 8 Power Supply that goes to the AS Dig ital  
F i lter. 

± FAN ± FAN VOLTS 

8MHz 

1 0.24MHz 

20.48M Hz 

Power supply to the fan. The fan supp ly is derived .from the + 8 V 
output and the - 1 5  V output: 

( + 8) + ( - 1 5) = 23 Vdc 

8 MHz C LOCK 
(A2 TP5) 
C lock from the A2 System CPU to the fo l lowing  assemb l ies: 

A3 Program ROM 
A7 Floati ng Point Transform Processor 
A8 G lobal RAM/Disp lay 

1 0 .24 M H z  C LOCK 
(A4 TP1 8) 
(A1 TP4) 
C lock form the A31 Tr igger assem bly to the fo l lowi ng assem bl ies: 

A1 D ig ita l Source 
A4 Local Osc i l lator 

A30 
A32 
A34 

er 

Serial data from the A32, A34 Analog Digital Converters and s ine/cosine 
data from the A4 Local Osc i l l ator to the AS Digital F i lter is 
synchron ized to this c lock. This s ignal  i s  te rm i nated by A1 2 R3 and 
A1 2 R4. 

20.48 MHz CLOCK 
(A31 TP1 0) 
C lock from the A31 Trigger assembly to the A32, A34 Ana log D i g ital 
Converter assemb l ies.  
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A1 L to A23L 

ARM L 

ASL 

ATN 

B2GDSl 

BA1 L to BA4L 

C I RC U I T  DESCR I PT I O N S  

SYSTE M  ADDRESS BUS 
Active Low 
These add ress l i nes from the A2 System CPU are part of the system 
bus .  These addresses along with V I OL, ASL, UDSL,  and LDSL are used 
to access various  reg isters within the fol l owing assemb l ies: 

L i nes 

A1 to A2 
A1 to AB 

A9 to A23 

ARM 
(A1 J 705-1 ) 

Assemb l ies 

A 1 5  Keyboard 
A1 D igital Sou rce 
A3 Program ROM 
A4 Local Osc i l l ator 
A6 Digital F i lter Contro l ler 
A7 Floating Point T ransform Processor 
AB G lobal RAM 
A9 Fast Fou rier Processor 
A3 Program ROM 

Active Low Low Signal  from the A6 D igital F i lter Control ler to the A1 
Digital Sou rce to start a triggered measu rement process . ARML stays 
asserted unti l the r is ing edge of BFST. 

ADDRESS STRO BE  
Active Low 
This  is the system add ress bus  strobe from the A2 System CPU 
assem bly. When the Add ress strobe s ignal  is  low, a val id add ress i s  
on the system bus .  

ATTENTION 
S ignal to and  from the A2 System CPU to the A22  H P-I B .  Th i s  is  the 
control l ine that p laces the H P- I  B in the "Command Mode". 

H P  1 345A G LO BAL DATA STRO B E  

B U F F E R E D  ADDRESS L I N E S  
Active Low 
These s ignals are the buffered vers ion of the lower fou r system address 
l i nes of the A6 Digital Fi lter Control ler. They are used by the AS Digital 
F i lter assem bly for command decod ing .  

6-1 29  
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6-1 30 

BFST BUFFER START 
(A1 TP9) 
This s ignal from the A1 D ig ital Sou rce goes to the A6 d igital f i lter and 
the A4 Local Osc i l lator. When the instru ment is i n  the triggered mode, 
BFST marks the f i rst sample of the data b lock.  After a trigger and 
sam ple clock are received by the d ig ital sou rce it sends the BFST s ignal 
to the d igital f i l ter  contro l ler te l l ing it to start tak ing  data. The local  
osc i l l ator uses th i s  s ignal  to l atch the phase of the s inusoidal  output 
to the AS Dig ital F i l ter .  

B LDSL BUFFE RED LOW E R  DATA STRO B E  
Active Low 

B LK1 F U LLH 
B LK2F U LLH 
B LK3F U LLH 

B RESETL 

BUDSL 

BWRITE L 

CA LTR I G  

This s ignal  i s  the buffered version o f  the LDS l i ne of the A 6  D ig ital 
F i lter Contro l ler. It i s  u sed by the AS Digital Fi lter assembly for 
command decod i ng. 

B LOCK 1 FULL  
B LOCK 2 F U L L  
BLOCK 3 F U L L  
Active high 
These s ignals are from the AS Dig ital F i lter to the A6 Digital F i l ter 
Control ler. When the imaginary f i lter auxi l i ary data block (BLK2FU LL) 
or the unf i ltered data b lock ( B LK3FU LL) i s  f u l l ,  the positive going 
transition of these s ignals sets the correspond i ng inte rru pt f lag f l i p
f lop on the A6 D igita l  F i lter Control ler .  

BUFFE RED R E S E T  
Active Low 
This  s ignal  is from the A6 D ig ital F i l ter Control ler  to the AS D ig ital 
Fi lter assembly. I t  i s  the buffered vers ion of the system bus l i ne RESETL. 

BUFFERED U P PE R DATA STRO BE 
Active Low 
This  s i gnal  is from the IA�6 Dig ita! F i lter Contro l ler  to the i\5 D ig ital 
Fi lter assem bly .  It i s  the buffered vers ion of the system bus  l i ne  U DSL.  

S'rgnartr()m"'tn�e- �1 -DlgTto:rsomCe""tb the J\"3u Aflalog" $"'oufce tHat 
enables the A30 Ana log Sou rce when i n  bu rst mode. 

BUFFERED "WR I T E  
Active Low 
This  s ignal  is from the A6 Dig ital F i l ter Contro l ler  to the AS D i g ital 
F i lter assembly. It i s  the buffered vers ion of the system bus  l i ne 
W R I T E L. The AS D igital F i lter u ses this s ignal for command decod i ng 
and register read ing and writ i ng. 

CAL TR IGG E R  
Signal from the A30 Ana log Source to the A32 trigger assemb ly. T h i s  
s i gnal i s  a p u l se wh ich  is  synchronous with the cal ib rator.  I t  i s  u sed 
i n  the ca l ibration to ca lcu late phase. 
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CH1 BG1 L 
CH2BG1 L 

CH1 B R1 L  
CH2BR1 L 

CH1 LOSELH 
CH2LOSELH 

CH1STOPl 
CH2STOPl 

CHA N N E L  1 
CHA N N E L  2 

CHASSIS 

C I RC U I T  D E SCR I PT I O N S  

C HAN N E L  1 B U S  GRANT 1 
CHAN N E L  2 BUS GRANT 1 
Active Low 
These s·ignals a re from the AS Digital F i l ter assembly to the A6 Dig ital 
F i lter Contro l ler .  T hey go low each time the AS Digital F i l ter outputs 
a data sam ple to the AB G lobal RAM. The A6 Dig ital F i lter Contro l ler  
pr imari ly uses these s ignals  to format the data b lock s ize. 

CHAN N E L  1 B U S  REQU EST 1 
C HAN N E L  2 B U S  REQU EST 1 
Active Low 
The AS D igital F i l ter  sends these s ignals  to the A6 Digital F i lter 
Control ler. The A6 Digital Fi lter Control ler uses CH1 BR1 L and CH2BR1 L 
to determ ine when to start and stop outputti ng data to the 
AB G lobal RAM. When the AS Dig ital F i l ter is ready to output real 
f i ltered data, the correspond ing s ignal  (C H1 BR1 L or CH2 BR1 L) goes 
low. If the transfer is a real data transfer, CH1 BR1 L or C H 2 B R1 L goes 
high when the AS Dig ital F i l ter gets the grant s ignal (CH1 BG1 L or 
CH2 BG1 L) from the A6 Digital Fi lter Control ler. If  the transfer is a com
plex operation (zoom), CH1 BR1 L or CH2 BR1 L goes high after the 
second grant s igna l .  

C HAN N E L  1 LOCAL OSCI LLATOR S E L E CT B I TS 
C HAN N E L  2 LOCAL OSC I LLATOR SE L E CT B I TS 
Active H igh 
The A6 Digital F i l ter Control ler outputs these signals from its command 
register to the AS Digital F i lter assembly. The AS Digital F i lter assembly 
uses them to select the input to the d ig ital f i l ters. The input can be 
e ither the s i ne/cos ine data from the local osc i l l ator or a local ly 
generated constant. 

CHAN N E L  1 STOP 1 
CHAN N E L  2 STO P 1 
I�ctive H igh 

CHAN N E L  1 
CHAN N E L  2 
(A33, A3S 1 300) 
These are the input s ignals  from the front pane l to the A33 I nput 1 
and A3S I nput 2 assemb l ies . T he BNC center is the H I G H  I N PUT and 
the BNC she l l is  the LOW I N PUT. 

. 

CHASS IS  
Th i s  input from the front panel i s  connected to the frame of the 
instru ment. 

6-1 3 1  
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C lADC CLEAR AID 
(A32, A34 TP603) 
Th is  s ignal  i s  u sed by the A32 ADC 1 and the A34 ADC 2. CLADC is 
from the ADC control ler to the ADC process switch .  This  signal i s  used 
w ith GSW to determ i ne the i nput to the AID Converter le .  When both 
assembl ies are i n sta l led, the C LADC s ignal  goes to the A32 ADC 1 
assembly's process switch.  

C NTC lK CONTROL C LOCK 

CNTlD 

CNTl DAD1 
CNTL DAD2 

CONECTl 

caNT INM �_M" 
CONT OUT 

(A 1 TP1 1 )  ' , '" 
S ignal  from the A1 Dig ital Sou rce which c locks the command data 
word CNTLD into the fo l low ing assem b l ies: 

A33, A34 
A32, A34 
A31 
A30 

I n put 
Analog D ig ital Converte r 
Trigger 
Analog Sou rce 

CONTROL DATA WORD . 
(A1 TP1 0) 
Th is  is the ser ial  com mand data word from the A1 D i g ital Source to 
the fol lowing assem b l ies :  

A33, A34 
A31 
A30 

I n put 
T rigger 
Analog Sou rce 

CONTROL DA TA WORD TO ADC 1 
CONTROL DATA WORD TO ADC 2 
These are the ser ia l  command data words from the A33, A35 I n put 
assem bl ies to the A32, A34 Analog Dig ita l  Converters . CNTL DAD1 
and CNTL DAD2 are part of the data word CNTLD from the A1 D ig ita l 
Sou rce. 

CON i'>J ECT G RO U N D  
round to A1 2 Mother Assem b l  grou nd . 

... eONTKot rr<:r' 
CONTROL OUT 
(A32, A34 TP504) 
Th is  l i ne  connects the A32 ADC 1 to A34 ADC 2. T h is con nection 
determ i nes whether the A32 analog digital converter or the A34 analog 
d ig ital converter i s  i n  contro l .  I f  an assemb ly'S CONT I N  is either h igh 
or floati ng, it is i n  contro l .  I f  A34 ADC 2 is  p lugged in ,  the CONT I N  
of A32 ADC 1 i s  low and A34 ADC 2 '  i s  i n  contro l .  
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CONV 

cos 

COVlDl1 
COVlD l2 

DOL to D1 5 l  

DACDAT 

DAClD 

C I RC U I T  D ESC R I PT I O N S  

CONVE RT 
The s ignal  from the A31 Trigger assembly to the A32 and A34 analog 
d ig ital converter assembl ies tel l i ng the ADCs to start the convers ion 
process. This s ignal  i s  256 kHz except when EXT SAMPLE IN is  u sed. 
Th is s ignal  is the same frequency as EXT SAMPLE  I N  as long as 
E XT SAMPLE I N  is less than or equal to 256 kHz.  I f  the external sample 
i n  s ignal is greater than 256 kHz,  the CONVERT s igna l  i s  then 256 kHz .  

COS I N E  
(A4 TP24) 
Th i s  is a d igital s ignal  from the A4 Local Osc i l l ator to the AS Dig ital 
F i lter. When in a f requency shifting mode this s ignal represents a cosine 
s ignal .  When in  the real mode, COS corresponds to 1 + jO. 
I N PUT OVERLOAD CHAN N E L  1 
I N PUT OVERLOAD CHAN N E L  2 
(A32, A34 T P501 ) 
Active Low 
The s ignals from the A33, A35 I nput assembl ies to the A32, A34 Analog 
D igital Converters ind icating the front panel input voltage to chass i s  
grou nd is  too h igh .  

SYSTEM DATA BUS 
Active Low 
The system data bus is a b id i rectional bus that serves as a general 
pu rpose data path for the fo l lowi ng assembl ies :  

A1 
A2 
A3 
A4 
A6 
A7 
AB 
A9 
A1 5 

DAC CIOCr�� 

D igital Source 
System CPU/H P- I S 
Program ROM 
Loca l Osc i l l ator 
Dig ital Fi lter Contro l ler  
F loating Point Transform Processor 
G lobal RMvi/Display 
Fast Fourier Processor 

oard 

Th i s  clock s ignal  is u sed by the A1 Dig ital Sou rce to sh ift the ser ia l  
d ata DACDA T into the A30 Ana log Sou rce. 

DAC DATA 
This  is the ser ial  data out of the A1 Digital Sou rce to the A30 Analog 
Sou rce. 

DAC LOAD 
Signal from the A1 Dig ital Source that latches the serial data DACDAT 
i nto the A30 Ana log Sou rce. 

6-1 33 
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DATA1 
DATA2 

DAV 

DAVL 

DATA1 , DATA2 
(A32, A34 TP61 0) 
These two s ignals are the serial data streams from the A32, A34 Analog 
Digital Converters to the AS D igital F i l ter. Data transfer begins th ree 
clock cycles after the assertion of DREQL and occurs at a 1 0 .1 4 MHz 
rate. The  f i rst b it i s  the  data val id b it, fo l lowed by the over load status 
bits, then the 1 3  bit serial  data with the LSB f i rst. 

DATA VAL I D  
S ignal to and from the A 2  System CPU to the A22 H P-I B .  T h i s  l i ne is 
used in  the H P-I B handshake sequence. 

DATA AVA I LA B L E  
Active Low 
The AB G lobal RAM sends the A1 7 Display I nterface this control s ignal 
after it writes the data for the HP 1 34SA into the A 17 Display I nterface 
registers. The A 1 7  Disp lay I nterface then sends DAVL to the H P  1 34SA 
which te l l s the d i sp lay that data is ava i lab le .  DAVL works with RFDL 
(Ready For  Data) to transfe r data to the HP 1 34SA d isp lay. Refer to 
the H P  1 34SA serv ice manua l  section 3-6 for the handshake t im ing  
information. 

D I SPLAY OUTPUT X, Y, Z ; ,  

DMADTACKL 

DRE L 

DSA SS 

These s ignals  are outputs of the H P  1 34SA d isp lay.  Refer to the 
HP 1 345A operating and service manual for troubleshooting and adjust
ing the d i sp lay. 

DMA DATA T RA N S F E R  ACKNOWLEDG E 
Active Low 
This signal is from the AS Digital Fi lter to the A6 Dig ital F i lter Contro l ler .  
When a 'read f i lter status' command or a read/write to a AS DMA 
control ler register is comp leted, DMADT ACKL goes low. The A6 Digital 
Fi lter Contro l ler  then sends DTACKL to the A2 System CPU to ind icate 
the command is completed .  

c Ive ow 
When the AS D igital F i lter i s  ready for data, it sends the DREQL s ignal  
to the A32,  A34 Ana log Dig ita l  Converters . The d igital f i l ter expects 
the data back on the forth c lock cyc le after the D R E Q L. Th i s  s igna l  
i s  also sent to the A1 Digital  Source. The d ig ital source uses the DREQL 
to synchronize the buffer start s ignal  (B FST) go ing to the A6 D ig ital 
F i lter Contro l ler with the sample signal (SAMP) from the A34 Analog 
D igital Converter. 

DSA START/STO P 
(AS TP1 3, A6 T P7) 
This s ignal  corresponds to bit 2 of the AS Dig ital F i lter assembly 
command register. The AS D igital F i l ter and the A6 D igital F i l ter 
Control ler u se the DSA SS s ignal for d i agnost ic testi ng .  
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DSH I FTEN 

DTACKl 

EOC 

EOI 

E N B ll 

DATA SH I FT 
Sh ift c lock from the A1 D igita l Sou rce to the A30 Analog Sou rce that 
i s  used to sh ift i n  the DACDA T data. 

DATA TRANSFE R ACKNOW L E D G E  
Active Low 
This  is  an open co l lector s ignal  that is pu l led up to + 5V on the -A2 
System CPU.  After an assembly receives the data strobes (UDSL, LDSL, 
o r  ASL) and has performed the appropriate read or write operation, 
it sends the A2 System CPU the handshake signal DTACKL.  This s ignal  
i nd icates that the data has been transferred . The CPU puts the bus 
cyc le in  the wait mode unti l it receives the DTAC KL s ignal  o r  1 ms 
has passed and B E RRL is asserted. The fol lowing assembl ies use the 
asynchronous DT ACK L  s ignal  for d ata transfe r: 

A1 
A3 
A6 
A7 
AB 
A9 
A1 5 

D igital Sou rce 
Program RoM 
D igital Fi l ter Contro l ler 
F loating Point T ransform Processor 
G lobal RAM/D isplay 
Fast Fourier Processor 
Keyboard 

E N D  OF CONVE RS ION 
(A32, A34 TP605) 
This  s ignal  is used by the A32 ADC 1 and the A34 ADC 2. When both 
assem b l ies are i nsta l l ed, ADC 2 te l l s  ADC 1 when it is done with a 
convers ion .  

E N D  
Signal  to and from the A 2  System CPU to the A22 H P- I nterface Bus .  
This  'l i ne  i s  used to i nd icate the end of a mu ltip le-byte message on 
the bus.  I t  is  a lso used in  para l le l  po l l ing. 

E NABLE  
Active Low 

EXT SAM P LE I N  EXTE RNAL SAM P L E  I N PUT 
(A31 J 501 ) 
Sample rate from the rear panel to the A31 Trigger assembly. This s ignal  
i s  active only in  external  sam ple  mode. 

EXT TRIGGER EXTERNAL TR I G G E R  
(A31 J2) 
The external  trigger input from the front panel to the A31 Trigger 
assemb ly. This input has a 50 kO input resistance and a range of ± 1 0V. 

6-1 3 5  
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F LTRST D I G ITA L  F I LTER MASTER RESET 
Th is  s ignal i s  from the AS D igita l  F i lter contro l ler to the A6 dig ital fi lter 
assemb ly. It goes high when a read f i l ter status com mand or a 
read/write to an internal DMA contro l le r  register command has been 
completed .  FL  TRST is  used to synchron ize the chan nel 1 and chan nel 
2 d ig ital f i l ter c i rcu its. 

GAH to GA1 6 l  G LOBAL ADDRESS BUS 
Active Low 
The global address bus consists of 1 6  l i nes that a l low the A8 G lobal 
RAM to be add ressed by the fo l lowing assemb l ies:  

A2 
AS 
A7 
A9 

System CPU 
Dig ital F i l ter 
Floati ng Point Transform Processor 
Fast Fou rier Processor 

GOOl to G01 5 l  G LOBAL DATA B U S  
Active Low 

G OSl 

The g lobal data bus  prov ides a com m u n i cation path between the 
fol lowing assembl ies: 

A2 
AS 
A7 
A8 
A9 
A1 7 

System CPU 
Digital F i l ter 
F loating Point Transform Processor 
G l obal RAM/D isp lay 
Fast Fou r ier Processor 
Disp lay I nterface 

G LOBAL DATA STRO B E  
Active Low 
When a device reads A8 G lobal RAM, the low to h igh edge of the global 

. data strobe s ignal  ind i cates val id RAM data is on the g lobal  data bU3.  
Val id data must be set up  a m in i m u m  of 30 uS before the r is ing edge 
of G D S L  a n d  h e l d  a m i n i m u m  of  20  n s  afterw a r d s .  

Tile "glo5aI 5-us I S  controrlea 6y {floe· ar5Tfer ·on "tfl"eAB"·GTO·5a:1 RANr. ·" 
Th is  bus provides a com m u n ication path between the fo l lowing 
assem bl ies:  

A2 
AS 
A7 
A8 
A9 
A1 7 

System C PU 
D ig ital F i l ter 
F loat ing Po int Transform Processor 
G lobal RAM/D isp lay 
Fast Fourier Processor 
Disp lay I nterface 
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G R/GWL 

G RAM RST L 

G SMPLL 

G SW 

H D1 to H D8 

H IGH I N P UT 1 
H IGH I N P UT 2 

C I RC U I T  D E SC R I PT I O N S  

The g lobal b u s  cons ists of the fol lowing s ignals :  

GDOL to G D1 5 L . . . . . .  g lobal data bus 
GA1 L to GA1 6L  . . . . . .  g lobal add ress bus  
G DSL . . . . . . . . . . . . . . .  g lobal data strobe 
G R/GWL . . . . . . . . . . . .  g lobal read/global  write 

Memory Request l i nes MRFFTL, MRDF2 L, MRDF1 L, MR68L ,  and 
MRFPPL. 

Memory G rant l i nes MG FFT, MG DF2 L, MGDF1 L, MG68L, and 
MG FPPL.  

G LO BAL READ/G LO BAL WRITE  
Active Low 
When low, th is  open col lector s ignal def i nes the g lobal data bus 
transfer as a write cyc le.  When it i s  h igh, the transfer is a read cyc le .  

G LOBAL RAM R E S E T  
Active Low 
S ignal from the A2 System C P U  to the A8 G lobal RAM. When power 
is app l ied to the i nstrument or A2 S1 i s  activated, G RAMRSTL goes 
low and resets the g lobal RAM. Th is  s ignal  i s  used to reset the g lobal  
RAM instead of R E S ETL, so a software reset does not reset the 
A8 G lobal RAM 

G LOBAL SAM P L E  
Active Low 
At this t ime, th is  s ignal from the A8 G lobal RAM is not used by any 
assembly in the i nstrument. 

PASS GAI N  SWI TC H  
(A32, A34 TP604) 
This  s ignal  is u sed by the A32 ADC 1 and the A34 ADC 2. GSVv' is f rom 
the ADC contro l l er to the ADC process switch. I t  i s  used with C LADC 
to dete ' . ut  to th A D C ' 

DATA 
These l ines are the data l i nes between the A2 System CPU and the 
A22 H P- I  nterface Bus .  

H IG H  I N PUT 1 
H I G H  I N PUT 2 
(A33, A35 J 300-1 ) 
These are the i nput s ignals from the f ront panel BNC centers to the 
A33 . l nput 1 and A35 I nput 2 assembl ies. 

6-1 3 7  
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H LFSCl1 
H LFSCL2 

H p·I D 

I N D LKEMPTY 

I N PUT1 
I N PUT2 

IFC 

I RQT2L 

HALFSCALE C HA N N E L  1 
HALFSCALE CHAN N E L  2 
(A32; A34 TPS03) 

MOD E L  3S62A 

These s igna ls  are status s ignals  from the A32,  A34 Analog D ig ital 
Converters and are asserted whenever the ana log input exceeds half
· range in  ampl itude. They are latched i nto the AS Dig ital F i l ter and 
can be read by the A2 System CPU as part of the d ig ital f i lter status 
word . ,:H LFSC L 1 and H LFSC L2 a lso go to the A1 S Keyboard to tu rn on 
the halfsca le LED.  

H P-I B 
Th is  is the H P-I B input  from the rear panel to the A22 H P-I nterface 
Bus  assem bly. The A22 H P-I B connects the rear panel i nput to the A2 
System CPU assemb ly. 

PARALLE L I N PUT DATA BLOCK EMPTY 
This signaL is from the AS Digital Fi lter to the A6 Dig ital Fi lter Control ler. 
I N BLKEMPTY is  u sed when para l le l  data from the A8 G lobal RAM i s  
used instead of  se r ia l  data from the A32 ADC 1 o r  A34 ADC 2 
assemb l ies. Th i s  s igna l  goes h igh when the cu rrent input b lock of the 
A8 G lobal  RAM data is  received by the AS Dig ita l  F i lter. The positive 

' transit ion of th is  s igna l  sets the correspond ing interru pt f lag on the 
A6 Dig ital Fi lter Control ler. 

CHAN N E L  1 ANALOG O UT 
CHAN N E L  2 ANALOG OUT 
(A33, A3S T P400) 
These s igna ls  are the cond itioned front panel  in put s igna ls  from the 
A33; A3S I nput assemb l ies to the A32, A34 Analog D igital Converters. 

I NTE RFAC E CLEAR 
S ignal  to and  from the  A2 System CPU to the  A22 H P- I  B .  When I FC 
is set a l l  talkers and l i steners on the H P-I  B are unaddressed, and 
contro l lers go to the' i nactive state. 

� n'fterfuprreq uest line from fne A:TS "ey60i:uato tile 7\2 System CPU. 

IRQT3L 

I RQT4 L 

6-1 38 

This  open col lector s igna l  i s  a lso used by the A2 programmable t imer 
modu le .  

I NT E RRU PT REQ U EST 3 
Active Low 
I nterru pt req uest l i ne from the A7 Floating Po int T ransform Processor 
to the A2 System C P U .  Th i s  is an open col l ector s igna l .  

I NTERRUPT REQ U E ST 4 
Active Low 
I nte rrupt request l i ne from the A9 Fast Four ier Processor to the A2 
System C P U .  Th i s  i s  an open col lector s igna l .  
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I RQT5 L  

I RQT6L 

KYB R D L  

LCNV 

LDO to LD1 5 

LDCH1 L 
LDCH 2 L  

LDSRCL 

C I RCU IT D E SC R I PT I O N S  

I NTE RRU PT R E Q U E ST 5 
Active Low 
I nterrupt request l i ne from the A6 Digital F i l ter Contro l le r  to the A2 
System C PU .  Th i s  is an open col l ector s ignal .  

I NTERRU PT R E Q U EST 6 
Active Low 
I nterrupt request l i ne from the AB G lobal RAM to the A2 System CPU.  
This is  an  open col lector s igna l .  

K EYBOARD 
Active Low 
S ignal from the A2 System C PU which selects the A1 S Keyboard . The 
system processor uses this l i ne along with A1 L and A2 L to add ress the 
keyboard . 

LOCAL AID CO NV E RT 
(A32, A34 TP606) 
This s ignal  is  used by the A32 ADC 1 and the A34 ADC 2. The ADC 
contro l ler  sends this s ignal to the A/D converter IC to start converti ng. 
When both assemb l ies are i nsta l led, this s ignal also goes to the 
A32 ADC 1 assembly's AID converter le .  

LOCAL DATA BUS  
These b id i rect ional  data l i nes are used by the AS  Digital F i l ter and 
the A6 D igital F i lter Contro l l er. Du r ing a AS Digital F i lter read/write 
operation, these data l ines are the inverted vers ion of the system data 
bus.  

LOAD CHAN N E L 1 
LOAD CHAN N E L 2 
Active Low 
Signal  from the A1 D igital Source that latches command data word 
G-JTLD into the A33, A35 i nput assemb i ies and the A32, A34 ADC 
assemb l ies .  

Active ow 
Signal from the A2 System CPU ind icati ng data is transferri ng  on the 
lower half  of the system data bus (DO to D7). When LDSL goes low 
for a read cycle, the A2 System CPU is expecting val id data to be p laced 
on the lower ha lf  of the data bus.  I n  the write cycle a low on LDS L 
indi cates there i s  va l id data on the lower half of the system d ata bus .  

LOAD ANALOG SOURC E  
Active Low 
Signal  from the A1 Dig ital Sou rce that latches comm and data word 
CNTLD into the A30 analog sou rce's sh ift reg ister. /  

6-1 39 
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LDTRG L LOAD T R I G G E R  
Active Low 

LOW I N P UT 1 
LOW I N PUT 2 

MG68L 

MG DF1 L 
MGDF2L 

MGFFTL 

S igna l  from the A1 Dig ital Sou rce that latches command data word 
CNTLD i nto the A31 Tri gger assembly's sh ift register. 

LOW I N PUT 1 
LOW I N PUT 2 
(A33, A35 J 300-3) 
These s igna ls  are the in puts from the front panel BNC she l l s  to the 
A33 I nput 1 and A35 I nput 2 assembl ies. 

CPU M EMORY GRANT 
Active Low 
After the A2 System CPU asse rts the memory request l i ne, the AB 
G l obal RAM retu rns a memory grant. The memory grant s ignal c lears 
the memory request s ignal (MR6BL), enables the assertion of the global 
read/write s ignal  (G R/GWL), and a l lows the A2 System CPU to use the 
global add ress bus (GA1 L to GA1 6L) 

M E MO RY GRANT D I G I TAL F I LT E R  CHAN N E L  1 
M E MO RY GRANT D I G ITAL  F I LT E R  CHAN N E L  2 
Active Low 
The AB G l obal  RAM responds to bus requests MRDF1 L and MRDF2 L 
by assertion of MG D F1 L or MG DF2L .  The two memory grant s igna ls  
are asserted for  about 41 0 ns .  The g lobal  RAM expects val id data to 
be on the bus with i n  80 ns after the memory grant is given. 

FFT M E MORY GRANT 
Active Low 
(A9 TP3) 
After the A9 FFT asserts the memory request l i ne, the AB G l obal RAM 
retu rns a memory grant. The memory grant s ignal  c lears the memory 
req uest s igna l  (M RFFT) and enab les the assertion of the global  
read/write s igna!  (G RjGWL). 

MGFPPL FPP MEMORY G RANT 
F;;;;;;;;;;;���,�,;;;;;,�,;;;;;,�",;;;;;"�;;;;;"",;;;;;,,,,;;;;;, ����" ;;;;;,�€h�oow " 
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MR68L 

M R D F1 L 
M RDF2L 

retu rns a mem ory grant. The memory grant s igna l  c lears the memory 
request s ignal  (MRFPP) and enab les the assertion of the global  
read/wr ite s ignal  (G R/GWL). 

CPU M E MORY R E Q U E ST 
Active Low 
The A2 System C P U  asserts the memory request l i ne  when it wishes 
to add ress the A8 G lobal RAM. 

M EMORY REQU E ST CHAN N E L  1 
MEMORY REQU E ST CHANN E L  2 
Active Low 
These two s ignals  are f rom the A5 Dig ital  F i lter to AB G lobal  RAM 
to request use of the global bus for channel  1 data or channel  2 data. 
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MR FFTl 

MRFPPl 

MSMP 

MYADDRSl 

NClK 

N DAC 

NDCK 

N lD 

C I RCU IT DESCR I PT IONS 

FFT MEMORY R E Q U E ST 
Active Low 
The A9 FFT asserts the memory request l i ne when it wishes to add ress 
the AB G lobal RAM. 

FPP MEMORY R E Q U E ST 
Active Low 
The A7 FPP asse rts the memory request l i ne when it wishes to address 
the AB G lobal RAM. 

EXTE RNAL SAMP L E  E RROR 
(A32, A34 TP61 1 )  
Active H igh 
Status s ignal from the A32, A34 Analog D igital Converters to the 
AS Digital F i l ter. MSMP is  asse rted when operat ing in the external 
sample mode and the sample frequency is  too fast. Th is s ignal  is 
latched by the d i g ital f i l ter and can be read by the A2 System CPU 
as  part of  the d ig ital  fi lter status word . 

MY ADDRESS 
Active Low 
The A6 Digital Fi lte r  Contro l ler sends the AS Dig ital  F i lter th is s ignal 
when the A2 System C PU is  add ressing AS Digital F i lter. MY ADDRESS 
is u sed by the AS D igital F i lter for command decod i ng. 

C H I RP C LOCK 
(A4 TP1 9) 
The A1 Dig ital Source sends this s ignal  to the A4 Local Osc i l lator at 
the beg inn ing of ch i rp to reset the A4 Local Osc i l l ator to the i n it ia l  
f requency of the ch i rp and to zero the phase. This  s ignal  i s  present 
when other modes are used, but the A4 Local Osc i l l ator uses NCLK 
on ly for the c h i rp mode. 

n A  T A  I\J () T  A r r != P T != n  � / ' I / ' I ' '-' I , ' '-' '-' L. I  I L L-' 

Signal to and from the A2 System C P U  to the A22 H P-l B. Th i s  l ine is  
u sed in  the H P- I  B handshake se uen ce. 

LOcAt USCTLLA IOK DA I A 
(A4 TP1 6) 
S i ne or dc data f rom the A4 Local Osc i l lator to the A1 D ig ital Source.  

DATA C LOCK 
(A4 TP1 4) 
The NDCK s ignal  from the A4 Local Osc i l lator c locks the LO ser ial  
data (N DAT) i nto the the A1 D ig ita l Source. 

LOAD D I G I TA L  SO URC E  
(A4 TP1 7) 
S ignal from the A4 Local Osc i l lator that latches the LO's ser ia l  data 
(N DAT) i nto the A1 D ig ital Sou rce. 

6-1 41 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


C I RC U IT D E SCR I PT IONS MO D E L  3562A 

6-1 42 

N R FD NOT READY FO R DATA 

N SYNC 

OTEMPl 

O V lD1 
OVlD2 

PWRD N l  

PWRUP 

REMTG l 

RE N 

Signal to and from the A2 System CPU to the A22 H P-l B. Th i s  l i ne is 
u sed in  the H P-I B handshake sequence. 

N O I S E  SYNC H RO N I ZAT ION 
Signal from the A4 Local Osc i l lator to the A1 Digital Source. The digital 
sou rce uses this s ignal  for synchroniz ing the A1 LO receiver data w ith 
the ch i rp c lock (NCLK). 

OVER TEMPERATU RE 
(A1 8 ) 1 -1 3) 
S ignal from the A1 8 Power Su pply to the A1 2 Mother Assemb ly. Th is  
s ignal  from the over tem peratu re c i rcu it on the power supply shuts 
down the power su pply if the temperatu re exceeds 800 centigrade. 

OVE R LOAD CHAN N E L  1 
OVE RLOAD CHAN N E L  2 
(A32, A34 TP502) 
Status s ignals  from the A32, A34 Analog Dig ital Converters that are 
asserted whenever the analog input exceeds fu l l  scale. They are latched 
by the AS Digital F i l ter and can be read by the A2 System CPU as part 
of the d ig ital fi l ter status word. 

POWER DOWN 
Active Low 
(A1 8 ) 1 -1 4, A2 ) 1 6) 
S ignal from the A1 8 Power Su pply to the A30 Analog Source and the 
A2 System CPU.  When this s igna l  is active a power loss is occu rri ng. 

POWER U P  
(A1 8 ) 1 -1 5 , A2 )1 5) 
When a power fa i l u re has occu rred the instrument is in  the reset mode 
u nti l the PWRUP s igna l  goes h igh .  Th is  s ignal  from the A1 8 Power 
Su pply goes to the A2 System CPU.  PWRUP is h igh when 
+ 55 is � + 4.75V. 

assembly. If the input signal is  1 , 2, 5, or 10 MHz ± 0.01 %, and between 
o and 20 d Bm; the i nte rnal  1 0 .24 MHz c lock phase locks to the input  
freq uency. RE F I N has  a 500 i nput res istance. 

REMOTE TRIGG E R  
Active Low 
When a H P-I  B trigger is used, the A2 System CPU sends the trigger 
s ignal over the remote trigger l i ne to the A1 Dig ital Sou rce. 

REMOTE ENABLE  
Signal  between the A2  System CPU and the A22 H P-I B .  Th i s  l i ne i s  
u sed to enable bus  compatib le  in stru ments to respond to commands 
f rom the control ler  or  another talker. 
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RESETL 

RFDL 

SAMP 

SG N D  

S I N E  

SMPO UT 

RESET 
Active Low 
This s ignal  resets the instru ment. The instru ment is reset by the A2 
System CPU at power-up, when the reset switch A2 S1 is pressed , or 
by a software reset. RESETL goes to every assembly except the 
AS Digital F i lter, the A1 7 Disp lay I nterface, the A1 8 Power Su pply, 
and the A22 H P- I  nterface bus .  

READY FOR DATA 
Active Low 
The A1 7 Disp lay I nterface sends the A8 G lobal RAM th is  control s ignal  
when the HP 1 34SA is ready for data. RFDL works with DAVL (data 
ava i lable) to transfer data to the H P  1 34SA d isp lay. Refer to the 
HP 1 34SA service manual  section 3-6 for the handshake t im ing  
information.  

SAMPLE 
(A32, A34 T P608; A1 TP8) 
This is the s ignal from the A34 ADC 2 to the A1 D igital Sour.ce assembly 
sayi ng a sample has been taken.  

S I G NAL G RO U N D  
(A33, A3S ] 300-2) 
A1 2 Mother Assembly grou nd; connected to a l l  the assem bl ies .  

S I N E  
(A4 TP23) 
This  i s  a d igital s i gnal  from the A4 Local Osc i l l ator to the AS D ig ital 
Fi lter. When in  a frequency sh ifting mode this signal represents a s i ne  
s ignal . When i n  the real mode, S I N E  corresponds to 1 + jO. 

SAMPLE OUT 
(A1 8 ) 1 -1 2) 
The 256 k H z  c l ock from the /\31 Trigger to the A 1 8  POvVer Supply. 
This  s igna l  i s  u sed to synchron ize the pu l se width mod u l ator on the 

I w ith the 1 0 .24 MHz c lock .  
F�����������������������;--·-=_-:C;-"·----·· --

-SOlJRCOUi @- - SUORCE 00 I IXI"IAtoC 
(A30 J 200) 
Th is  is the A30 sou rce output to the front panel .  

SRCOUT FALTL SOURCE OUT FAU LT 
Active Low 

SRQ 

Signal from the A30 Analog Source to the A1 D igital Sou rce. This s ignal  
goes low when the output of the sou rce is  greater than 12 volts .  

S E RV I C E  REQ U E ST 
Signal  to and from the A2 System CPU to the A22 H P-I B. Th i s  l i ne i s  
set low by any i nstrument requesting service. 
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STlM G N D  ST IMULUS G RO U N D  

ST lM@ 

SYNC2 

SYNC OUT 

SYSCLK 

SYSTEM 

G round s ignal  from A30 Analog Sou rce to A33, A35 I nput assem b l ies 
for sti m u l us s igna l .  

ST I M U LUS ANALOG 
(A30 TP8) 
S ignal  from the A30 Analog Sou rce to the A33, A35 I nput assembl ies.  
This s ignal can be the sou rce output o r  the cal ibrator output. 

SE R IAL  DATA ACC E PTED 
(A4 TP8) 
This signal is from the AS Digital Fi lter to the A6 Digital Fi lter Control ler  
and the A4 Local Osc i l lator. This s ignal  goes h igh when the d igital f i lter 
accepts an input data word. SYNC2 is asserted with in  25 ns of the ris i ng 
edge of the 1 0.24 MHz clock for about 1 00 ns. The frequency of SYNC2 
is determined by the rate of data acceptance. SYNC2 is used by the 
local osc i l l ator and d ig ital f i lter contro l ler to in itiate in putti ng serial  
s ine/cosine data i nto the d ig ital fi l ter.  When the LO receives SYNC2, 
it sends a com plex value to the AS Dig ital F i lter and a real va lue  to 
the A1 Dig ital Sou rce. 

ANALOG P U LS E  
(A1 J 1 0) 
Th is  s ignal  goes to the user output on the rear panel .  I t  comes from 
the A1 D igital Sou rce. SYNC OUT is h igh when bu rst i s  on and low 
when bu rst i s  off. 

SYST EM C LOCK 
(A6 W2-1 ) 
Th is  is a 4.91 5 MHz clock generated by the A6 Dig ital F i l ter Contro l ler. 
It i s  u sed by the A6 Dig ital F i lter Contro l ler and the AS Dig ital F i lter 
to c lock various sequential c i rcu its. 

SYSTEM BUS 
The system bus is control led by the A2 System CPU.  The system CPU 
uses these l i nes to give commands and receive status from the fo l lowing 

A1 
A3 
A4 
A6 
A7 
A8 
A9 
A1 5 

Dig ital Sou rce 
Program ROM 
Local Osc i l l ator 
Digital F i l ter Contro l ler 
F loati ng Point Transform Processor 
G lobal RAM/D isp lay 
Fast Fou r ier Processor 
Keyboard 
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TRH 

TRIG1 @ 
TRIG2@ 

TRIGGER 

TRIGRO 

C I RC U I T  D E SCRI PT IONS 

The system bus consists of the fol l owing s ignals :  

A1 L to A23L . . . . . . . . . .  system add ress bus 
DOL to D1 5 L  . . . . . . . . .  system data bus  
ASL . . . . . . . . . . . . . . . . .  address strobe 
U DSL . . . . . . . . . . . . . . .  upper data strobe 
LDSL . . . . . . . . . . . . . . .  lower data strobe 
W R I T E L  . . . . . . . . . . . . .  read/write 
DT ACK L  . . . . . . . . . . . .  data transfer acknowledge 
V I O L  . . . . . . . . . . . . . . .  valid I /O add ress 
E N B LL  . . . . . . . . . . . . . .  enable 
VMAL . . . . . . . . . . . . . .  val id memory add ress 
REMTG L . . . . . . . . . . . .  remote trigger 
RESETL . . . . . . . . . . . . .  reset 
I RQT2 L to I RQT6L . . . .  i nterrupt request l i nes 
VPAL . . . . . . . . . . . . . . .  val id peripheral add ress 

TRACK AND H O LD 
(A32, A34 TP609) 
This  s ignal is used by the A32 ADC 1 and the A34 ADC 1. TRH is f rom 
the ADC control ler to the ADC track and hold switc h. When both 
assembl ies are i n sta l led, the TRH signal from ADC 2 contro ls  the track 
and hold switch on ADC 1 .  

ANALOG T R I G G ER CHAN N E L  1 
ANALOG T R I G G E R  CHAN N E L  2 
(A32, A34 TP303) 
Cond itioned analog s ignal  from A32, A34 Analog D ig ital Converters 
to the A31 Trigger assembly. 

TR I G G E R  
This  s ignal is from the A6 Dig ital F i lter Control ler to the A1 5 Keyboard. 
TR I G G E R  contro l s  the front panel trigger LED as fol lows: 

Measurement Mode 

Free ru n 

nme 

Triggered 

Time Captu re 

TR I G G E R  S I G NA L  
(A31 TP3) 

Measur ing  
off 

L E D  off 

F lash LED when 
input exceeds 
trigger l evel 

L E D  off 

Measur ing  
on  

LED on  

-Flasn L t U  

F lash LED when 
tr igger occ u rs 

F lash L E D  when 
tr igger occu rs 

The trigger s ignal  from the A31 Trigger assem bly to the A 1 D igital 
Source and the A6 Dig ital F i lter Control ler. Th is  s ignal  i s  asserted 
whenever the in put has exceeded the trigger leve l .  TR I GRO i s  used 
by the d igital f i l ter to set the TR IGG E R  s igna l .  

. =:;--... �- .. -. 

6-1 45  
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6-1 46 

U DSL U PPER DATA STRO BE  
Active Low 

U N LOCK 

V I O L  

VMAL 

WRITE L 

Signal  from the A2 System CPU indicating data is transferr ing on the 
upper half  of the system data bus (DB L to D1 5 L) .  When U D S L  goes 
low for a read cyc le, the A2 System CPU is expecting val id data to 
be p laced on the upper half of the data bus .  I n  the write cyc le, a low 
on UDSL indicates there is val id data on the upper half of the data bus.  

U N LOCK 
When this s ignal from the A31 Trigger assem bly is active, the phase 
lock loop is  un locked. It i s  on ly active when an external  refe rence is 
used. U N LOCK is passed through the A1 Digital Source assem bly so 
the A2 System CPU can read the s ignal .  

VAL I  D I /O ADDRESS 
Active Low 
An I /O assem bly m ay be add ressed on ly when this l i ne  is low.  Th is  
s ignal from the A2 System CPU is part of the address for the fo l l owing 
assem bl ies: 

A1 
A4 
A6 
A7 
AB 
A9 

Digita l Source 
Local Osc i l l ator 
D igital F i lter Contro l l er 
F loating Point Transform Processor 
G l obal RAM/D isp lay 
Fast Fourier Processor 

V IOL is also used by devices in  the A2 System CPU assembly. 

VAL I  D MEMORY ADDRESS 
Active Low 
Signal  from the A2 System CPU to the A4 Local Osc i l l ator ind i cati ng  
the beg inn ing of a synchronous bus transfer. After receivi ng the val id 
peripheral address s ignal  (VPAL) from the local  osc i l l ator, it asserts 
VMAL synchron ized with the enable c 1ock (H,j B LL). 

(9\��� 
Active Low 
Handshake signal from the A4 Local Osc i l lator to the A2 System C P U .  
The local osc i l l ator sends the VPAL s ignal  to the system CPU when 
the LO recogn izes that it has been add ressed . When the system CPU 
receives the VPAL s ignal ,  i t  asserts the val id memory add ress s igna l  
(VMAL) which is synchron ized with the enable  c lock ( E N B L L). 

READ/WRITE 
Th is  signal defi nes the system data bus  transfer as  a read or  write cycle .  
When W R I T E L  is h igh the A2 System CPU is read ing data from the 
system data bus. When W R I T E L  is low the A2 System CPU is  writi ng  
data onto the system data bus .  
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SECTION VII 
FAULT ISOLATION 

7-1 INTRODUCTION 

This section contains the information req u i red to isolate fai l u res to the c i rcu it  board level .  
To accomp l ish this, extens ive use is  made of the power-u p tests and the self-tests . After 
iso lati ng the fa i l u re to an assembly go to Section V I I I , "Service" to conti nue the fai l u re 
iso lation process. 

The fau lt isolation procedu re assu mes only one independent fai l u re. Mu lt iple fai l u res may 
cause false resu lts i n  the d iagnostic tests . 

How To Use This Section 

Start 

Reference 

If the d i sp lay and soft keys are operative, go to paragraph 7-7, "Test 
A l l" .  

I f  the i nstru ment is d isp laying the 'MON ITOR T E ST LOG' or 
'PROG RAM ROM DEAD', go to paragraph 7-5, " I  n itial Cond itions Test" . 

I f  there is no d i sp lay, incorrect disp lay, or the i nstru ment does not 
respond when a key is pressed, go to paragraph 7-5, " I n itial Cond itions 
Test". 

For ch i rp and no ise source fa i l ures, go to paragraph 7-9, "Sou rce 
Fai l u res". 

For trigger fai l u res, go to paragraph 7-1 1 ,  " I so lat ing Tr igger Fa i lu res". 

For H P- I  B fa i l u res, go to paragraph 8-6, ",A,2, ,A,22 System CPU/H PI B", 

For interm ittent fai l u res, go to paragraph 7-1 2,  " Loop Mode and 

For component locators and schematics refer to Section I X .  

For the location of cables and boards refe r to f igure 4-1 in  Section IV.  

To f ind a parti cu lar soft key refer to paragraph 7-1 4, IISPC L FCTN Key 
Map". 

To f ind the software revis ion code, refer to part B of paragraph 7-1 5, 
"Test Log and Fau lt  Log Descr iptions" 

To u nderstand the self-d iagnostic process, refer to paragraph 7-1 6, 
"D iagnostic Descri ptions". 

7-1 
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7-2 

Ve rify 

To understand the self-cal ib ration process, refer to paragraph 7-1 7, 
"Se lf-Cal ib ration".  

To understand the i nstrument's operation and s ignal mnemonics refer 
to Section V I .  

Use the osc i l l oscope waveforms i n  paragraph 7-1 3 to verify correct 
operation at var ious test poi nts in the i n stru ment. 

Troubleshooting Hints 

1 .  I nterm ittent cab les can cause hardware fai l u res. 

2. Noise or sp ikes on power su ppl ies can cause instru ment fa i l u re. 

3. I ncorrect b ias su pply vol tages can cause false d iagnostic messages. 

4 .  Use front panel d iagnostics to iso late the problem before extens ive troub leshooting.  

5 .  It  is poss ib le  that one c i rcu it board can load another c i rc u it board caus ing the wrong 
one to appear to be defective. This app l ies to both analog and d igital s igna ls .  

6 .  Whenever poss i b le, d ivide the c i rcu it  under test in half (ha lf-sp l itt i ng). 

7 .  I f  the name of a non nu merical  key or ' E NTRY Not E nab led' appears in the lower left 
of the d isp lay immed iately after the power-u p routine, there may be a stuck key or 
shorted trace on the keyboard (go to 8-1 5). 

8. Do not remove any assembly from the i nstru ment with the power on .  There are several 
sens itive components in the instru ment that m ay be damaged by power supply g l itches. 

9 .  To stop the i nstrument cal ibration,  press soft key S8 (last soft key) just after the d is p lay 
appears. Note: TEST ALL and S E L F  TEST may not be val id if th is  key is p ressed before 
these tests are done. 

is 

1 1 .  Measu rements i n  this section are on ly approx imate (usual ly ± 1  d B  or  1 0 % )  u n less 
stated otherwise. 

NOTE 

FFT G l obal I nterface . . .  FA I LS 

This failure message may occur if the instrument is internally set 
with unknown parameters before runn ing the test (th is can be 
caused by various measurement setups). Before runn ing any of the 
FFT self-tests, press the HP 3562A keys as follows: 

PRESET . . .  R E S ET 
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7-2 RECOMMENDED TEST EQUIPMENT 

The recommended test equ ipment for troubleshooting is l i sted in tab le 1-4.  Any item which 
meets or  exceeds the criti cal req u i rements can be su bstituted for the model  l i sted. These 
procedures are des igned to be run with a m i n i m u m  amou nt of equ ipment. 

7-3 LOGIC CONVENTIONS 

Pos itive logic convention is used in this manua l  un less otherwise noted. Pos itive logic 
conventions define a logic "1 /1 or "H igh/l as more pos itive voltage and a logic "0" or " Low" 
as the more negative voltage. 

7-4 SAFETY CONSIDERATIONS 

The HP 3562A is  a Safety C l ass 1 instru ment (p rov ided with a protective earth term in al) .  
The instrument and manuals shou ld be reviewed for safety markings and instructions before 
operation. Refer to the safety sym bol tab le in the preface of th is  manual .  

I WARNING I 
Servi�e procedures described in this section are performed with 
the protective co vers removed and power applied. Hazardous 
voltage and energy available at man y points can, if contacted, result 

in personal injury. 

CA UTION 

Do not insert or remove any circuit board in the HP 3562A with 
the line power turned on. Power transients caused by insertion or 
removal ma y damage the circuit boards. 

WARNING 

"" 2.36), Vr@.@ ;S"·nj9i-€-Se-H-t In [fo,e /,,8 pG-vve. -supply ass€".,.b+y evEI1 vvit:1=i 
the line switch in the o ff position and the power cord removed. 
Be extremely careful when work ing in the power supply area. This 

high voltage co uld cause serious personal injury if contacted. To 
discharge the capacitors holding th is charge perform steps 1 
through 3. 

. 

1 .  Remove the power cord from the rear panel. 

2 .  Remove th e bottom co ver and power sup
·
ply shield. 

3. Wait two m inutes a fter turn ing the power off to allow the 
capa citors to discharge. 

7-3 
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7-4 

7-5 INITIAL CONDITIONS TEST 

A. Power Supply Check 

1 .  Disconnect the power cord from the rear pane l .  Remove the bottom cover. 

2. Connect the power cable and press the l i ne switch on. 

3. Use table 7-1 to verify the power supply is  operati ng correctly. I f  any of the val ues 
are i ncorrect start troubleshooting w ith the A 1 8  Power Su pply (go to 8-1 6). 

Supply 
Name 

+ 5  

+ 30V 

- 30V 

+ 1 5A 

- 1 5A 

+ 5 FNTEND 

+ 2.6V 

+ 851 

+ 852 

+ 1 55 

· 1 55 

OTEMPL 

PWRDNL 

PW RUP 

Table 1-1 Power Supply Nominal Values 

Return Location is A1 8 TP1 3 

Output Nominal 
location Voltage 

A1 2 J1 6-1 + 5V 

A1 2 W1 3-1 + 30V 

A1 2 W1 3-2 - 30V 

A1 2 W1 3-3 + 1 5V 

A1 2 W1 3-4 - 1 5V 

A1 2 W13-5 + 5V 

A1 2 W1 3-6 + 2.6V 

A1 2 W1 3-7 + 8V 

Ai 2 W1 3-8 + 8V 

A1 2 W1 3-9 + 1 5V 

A1 2 W1 3-1 0  1 5V 

A1 2 W1 3-1 2 

A1 2 W1 3-1 3 

A1 2 W1 3-1 4 

._'-

Voltage 
Tolerance 

± O .3V 

± 1 .8V 

± 1 .8V 

± 0.9V 

± 0.9V 

± 0.3V 

± 0.1 6V 

± 0 .48V 

± O.48V 

+ n qv 

± 0.9V 

. -

TTL Level H igh 

TTL Level H igh 

TTL Level H igh 

Ripple 
Tolerance 

50 mV 

10 mV 

10 mV 

10 mV 

10 mV 

50 mV 

50 mV 

25 mV 

25 mV 

?� mY-

25 mV 

�.-.=--;-.-
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B .  Keyboard Check 

1 .  Press the l i ne  switch off. 

2 .  D isconnect cable W1 0 (A1 2 J 1 5) from the A1 2 Mother Board . 

3 .  Connect the power cable and press the l i ne switch on. 

4. Reset the keyboard by putti ng A1 5 J9  to the test (T) position, then back to the 
normal (N) pos ition (see note). 

NOTE 

On some A 15 revisions the A 1 5 19 jumper is not in a convenient ocation. 

If th is is the case, the keyboard can still be reset using the following 

procedure: 

a. Press the line switch o ff. 

b. Disconnect cable W1 7 (A 12 j 1 6j from the A12 Mother Board. 

c. Connect a + 5V dc power supply and gro und to W1 7, + 5V to the 

red wire and ground to the black wire. 

d. To reset the keyboard, cycle the + 5V power supply off, then on. 

5 .  The keyboard shou ld respond as  fo l lows when it i s  reset: 

a. Beeps the beeper and f las hes a l l  the LEDs th ree times except CR1 2  (Tr iggering), 
CR1 7  (Half  Range), and CR1 9  (Half  Range). These LEDs w i l l  f lash on and stay 
on s ince they a re contro l l ed by other assemb l ies. 

b. Beeps the beeper and then l i ghts the LEDs one at a time in  a patte rn from left 
to r ight, top to bottom .  

c .  BeeRs the bee ain and then al l the I '  

�rf fne Key150afa ao-es notpass tilTs test starf trouolesnOoting witFi fFie A 1 5  Key50ard 
(go to 8-1 5). 

7. Th is  test only va l idates part of the keyboard, it  does not va l idate the system bus 
i nterface c i rcu its. 

8. Press the l i ne  switch off. 

9 .  Connect cables W1 0 and W1 7 to the A1 2 Mother Board. 

NOTE 

The ke yboard cable (W1 0) can easily be connected wrong! A fter 
connecting the cable, verify that both rows of pins are connected. 

7-5 
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7-6 

C. Display Check 

1 .  Remove the top cover and p ress the l i ne switch on. 

2. Set j umper A1 7 W1 (located in hole in  d isp lay sh ield) to the test (T) pos ition with 
the power ON.  

3 .  The pattern d isp layed should be the same as  shown in  f igure 7-1 . The main  l i nes 
should all connect as shown and the l i nes in the lower right corner should be paral le l .  
I f  th is  pattern is not d isp layed start trou bleshooting with the HP 1 345A D isp lay 
(go to 8-1 2). 

4. Set jumper A 1 7  W1 to the normal  (N) position. 
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D .  Clock Check 

1 .  Remove the top cover and press the l i ne  switch on. 

2 .  Use tab le 7-2 to verify various c locks in  the i nstrument. I f  any o f  the val ues are 
incorrect, go to Section V I I I .  

3562A TOP V I EW, 
COVER REMOVED 

A 1  TP4 

A 2  TP5 

A31 TP1 0 

Test location 

A31 TP1 0  

A1 TP4 

A1TPS 
' . .  - --

� 

I"""" -

, 
- i.-

FRONT 

Table 7-2 Clocks 

Waveform Probable Cause 
Signal N ame Number of Failure 

20.48 M H z  #1 A31 Trigger 

1 0.24 M H z  #2 A31 Trigger 

8 MHz #3 A2 Svstem C:PLJ 

E. If the fau lt has not been fou nd, go to paragraph 7-6, "Power-U p Tests". 

Go To 

8-1 8 

8-1 8 

8-6 
¥",�s,,,":z-�;,,,,,".i� ,-

7-7 
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7-8 

7-6 POWER-UP TESTS 

Introduction 

The power-up test proced u re is used when there is no d i sp lay, incorrect d isplay, or the 
i nstrument does not respond when a key is  pressed . The i n it ia l  cond itions test (paragraph 
7-5 ) must be completed before perform i ng the power-up test proced u re. 

The  power-up tests consist of two sets of tests, low-level and h igh-leve l .  The low-leve l 
tests exerc ise the A2 System CPU, the A3 Program ROM, the A8 G lobal RAM, the global  
bus,  and the system bus .  Fau lt and pass codes for these core assembl ies are d isp layed 
us ing the A2 System CPU test LEDs (A2 DS3, A2 DS4). The h igh-level power-u p tests exercise 
the A9 FFT, A7 FPP, AS DGTL FL TR, and A6 D FL TR CONT assembl ies. Fau lts on these 
assembl ies are d isp layed in the test log (refer to table 7-6 for the description of these 
m essages). The instrument performs a ca l ibration if the power-up tests pass. 

Power-up test fai l u res may be caused by one of the fol lowing cond itions: 

1 .  A core assem bly is  defective (A2, A3, A8). 

2. An assembly on the system bus or g lobal bus is defective, causing a bus fai l u re. 

3 .  The A1 5 Keyboard system bus interface c i rcu its are defective. (Th i s  may be the 
case when the display is normal after power-up but the instru ment does not respond 
when a key is pressed.) 

4. A contro l  l i ne i s  defective. 

Power-Up Test Procedure 

To find the cause of the fai l u re, start by referring to tab le 7-4 for the location of the 
A2 Test LEDs and the L E Ds to Hex code trans lat ion .  

A. To verify the core assemb i ies are operati ng correctiy, perform steps i through 6:  

2 .  Press the l i ne sw itch on. 

3 .  Press the reset switch A2 Si (reset sw itch on A2 CPU) .  

4. After the reset sw itch is  pressed, the A2 System CPU shou ld  f lash the test L E Ds 
(A2 DS3, A2 DS4), I ight the LE  Ds one at a ti me, and cyc le through several codes 
as l i sted in  table 7-3 . When f i n ished, A2 DS1 shou ld be off. 
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Table 7-3 LEDs Pass Sequence 

"" Time 
B inary H ex Vis ib le  Description 

0000 01 01 05 1 s  System Processor test 

0001 1 1 1 0  1 E  2.5s Starting Program ROM 
check sum 

1 01 1  0101 B5 3 .6s Starti ng G lobal RAM 
Test 

1 01 1  01 1 0  B6 1 5s Starting h igh-level 
power-u p test 

1 01 1  01 1 1  B7 Remains Lit Power-up Tests 
finished 

For A2 System CPU,  A3 Program ROM, and system bus test fai l u res, the power-up 
sequence stops on the fi rst fa i l u re and d isp lays the pass/error code, then stops.  

For the G l obal RAM test fai l u res (chart l ine #22 to #29), the power-u p sequence 
d i sp lays Hex B5 whi le the test tr ies to isolate the fai l u re (up to 3 .5 m i nutes !), then 
one of the fol lowi ng occurs :  

a. B5 (Hex) conti nues to be d isp layed on the A2 Test LE Ds .  

b .  Another G l obal RAM test pass/eiror code is  disp layed and the sequence stops. 

5 .  I f  the L E Ds pass sequence does not occu r, A2 DS1 is  on, o r  the instru ment does 
not d isp lay the spec ial  function menu when SPCL FCTN is  pressed; go to part C .  

6 .  I f  the L E Ds pass sequence occurs and the instrument responds when SPC L  FCTN 
is  pressed (the spec ial  fu nction menu is d isp layed) but the d i sp lay is  defective, 
an assem b l  on the 10b..aLb...!J..S.ID..Ci._b . 

_e_T_ ru ahal hlls when this 
IS O 

7. I f  the L E Ds pass seq uence occurs but the instru ment does not respond when 
SPCL FCTN is pressed, a contro l l ine may be defective, go to paragraph 7-1 0, "Control 
L ine Test". 

B. Perform this  proced u re (steps 1 through 1 3) if the d isp lay is defective but the L E Ds 
pass sequence occu rs and the instrument responds when SPC L  FCTN is pressed: 

1 .  Press the l ine switch off. 

2. Remove the fol lowing assembl ies :  

A5 D igital F i lter 
A7 FPP 
A9 FFT 

7-9 
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7-1 0 

3. Press the l i ne switch on and the H P  3562A keys as fol lows: 

SPCL 
FCTN . . . . . .  S E RV IC  

TEST . . . . . .  TEST 
MEMORY . . . . . .  G LOBAL 

RAM 

If the d isp lay does not appear as in f igure 7-2, start trou bleshooti ng  with the A8 
G lobal RAM (go to 8-1 1 ). 

3 5 6 2  S e r v i c e  T e s t s  
G � c b a �  Ram P a s s a a  

Figure 7-2 Global RAM test passes 

4. Press the l i ne  switch off. 

5 .  Repl ace the A7 FPP assembly. 

6 .  Press the l i ne switch on and the H P  3562A keys as fo l l ows: 

�---- �F erN -- - . : " . . . .  SE KV'TC 
TEST . . . . . .  T E ST 

PROC . . . . . .  T E ST 
FPP FPP 

FUNCT I O N  

I f  th is  test fai l s, start troub leshooting with the A7 F P P  (go to 8-1 0).  

7. Press the l i ne switch off. 

8. Replace the A9 FFT assem bly .  
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9 .  Press the l i ne switch o n  and the H P  3S62A keys as fol lows: 

SPC l 
FCTN . . . . . .  SERV I C  

TEST . . . . . .  TEST 
PROC . . . . . .  T E ST 

FFT . . . . . .  FFT 
FUNCT I O N  

I f  th is  test fa i l s, start troubleshooting with the A 9  FFT (go to 8-1 3). 

10. Press the l i ne switch off. 

1 1 .  Replace the AS DGTL FL TR assembly. 

1 2 . Press the l i ne switch on and the H P  3S62A keys as fol lows: 

SPCl 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

DFA . . . . . .  F I LTE R 
TEST 

I f  th is  test fai ls ,  start troubleshooting with the AS DGTL FLTR (go to 8-9). 

1 3 .  If the cause of the fai l u re has not been found,  go to paragraph 7-1 0,  "Control L ine  
Test" . 

C. Perform this proced u re (steps 1 through 20) if the LEDs  pass sequence does not occu r, 
A2 DS1 is on, or the i nstrument does not d isp lay the special  function menu when 
SPCL FCTN is pressed: 

1 .  Press the l i ne switch off. 

2 Re.m.m/-R-iheJ).o.ttO-IXI r 9¥er. 

4.  Remove the fo l l owing assembl ies: 

A1 D igital Source 
A3 Program ROM 
A4 Local Osc i l l ator 
AS D igital F i lter 
A6 D igital F i lter Control ler 
A7 FPP 
A8 G lobal RAM/Disp lay 
A9 FFT 

7-1 1 
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7-1 2 

5 .  Pu l l  the fol lowing assembl ies up in the i r  card nests so they are no longer connected 
to the A1 2 Mother Board : 

A30 Analog Sou rce 
A31 Trigger 
A32 ADC 1 
A33 I n put 1 
A34 ADC 2 
A35 I n put 2 

6. Press the l i ne switch on.  The LEDs pass sequence sho u l d  stop on Hex B1 and 
A2 DS1 should be on. I f  H ex B1 i s  not d isp layed, start troubleshooting with the 
A2 System CPU (go to 8-6). 

7. Press the l i ne switch off. 

8. Replace the A3 Program ROM assem bly. 

9 .  P ress the l i ne  switch on. The LEDs pass sequence sho u l d  stop on Hex B5 and 
A2 DS1 shou ld be off. I f  Hex B5 is not d isp layed, go to part E .  

1 0 . Press the l ine switch off. 

1 1 .  Repl ace the A8 G lobal RAM. 

1 2 .  Press the l ine switch on. The G l obal RAM and G lobal Bus tests are now performed. 
The LEDs pass seq uence shou ld now occu r ( it takes about 40s to com plete) and 

. A2 DS1 shou ld be off. I f  the LEDs pass sequence does not occu r go to part E .  

1 3 . The d isp lay shou ld now appear as shown i n  f igure 7-3 . I f  the d isp lay i s  defective, 
the probab le cause of the fai l u re i s  the A8 G lobal RAM or A1 7 Disp lay I nterface 
(go to 8-1 1 ) . 

3 5 6 2  P o w e r u p  T e s t s  
S t a r t i n g  FFT P o w e r u p  T e s t s  
FFT P o w e r u p  T e s t s  C o m p l e t e  

--.-.. _-,.,_._,-St ar t in g  FPP P c:i w e r u p  T e s t s  

S t a r t i n g  O F A  P o w e r u p  T e s t s  
O F A  P o w e r u p  T e s t s  C o m p l e t e  
CA L I B R A T I O N S U P P R E S S E D  

M E A S  MODE 

Figure 7-3 Display Active 

Power Up Tests Fail 
SYSTEM FAULT 

LI NEAR 
RES 

I!CJtr 

SWEPT 

S I N E  

TIME 
CAPTUR 

THRUPT 
ON OFF 

DEMOD 
ON OFF 
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J4. Press the l i ne switch off. 

1 5 . Connect the A1 5 Keyboard cable (W1 0) to the A1 2 Mother board . 

NOTE 

The keyboard cable (W1 0) can easily be connected wrong! A fter 
connecting the cable, verify that both rows of pins are connected. 

1 6 . Press the l ine  switch on.  The L E Ds pass sequence shou ld occur (it takes about 40s 

to complete) and A2 DS1 shou ld  be off. I f  the LEDs pass sequence does not occur, 
the probab le cause of the fai l u re is the A1 5 Keyboard system bus interface c i rcu its 
(go to 8-1 5). 

1 7 . The soft keys shou ld  now be active and the d isp lay appear as shown in f igure 7-3. 
O n ly the GLOBAL RAM and TEST K EYBD tests are va l id .  I f  the soft keys are not 
active or the d i sp lay is defective, either the A8 G lobal RAM, A1 5 Keyboard, or 
A1 7 Disp lay I nterface is probably defective. I f  poss ib le, p ress the keys as fo l l ows: 

SPCL 
FCTN 

NOTE 

If the displa y is blank or garbled, the soft key menus may be 
unreadable. The number of the soft key [51 through 58 from top 
to bottom) for this procedure appears in parentheses after the soft 
key name. 

. . . . . .  S E RV IC  
TEST (52) . . . . . .  TEST 

PROC (53) 

. . . . . .  RETURN (58) . . . . . .  TEST ' 

. . . . . .  TEST 
K EYBD (54) 

MEMORY (52) . . . . . .  G LOBAL 
RAM (51 ) 

1 8 . The A1 7 Disp lay I nterface o r  the d isp lay contro l ler  subblock on the A8 G lobal  
RAM may be caus ing the fai l u re (the self-tests do not verify these c i rcu its). I f  the 
d isp lay does not appear as shown in f igure 7-3, refer to paragraph 8-1 1 to test the 
d isp lay interface and d isp lay contro l l er c i rcu its. 

1 9 . Press the l i ne  switch off and rep lace the A9 FFT. 

20. Press the l ine  switch on .  The L E Ds pass sequence should occur and A2 DS1 shou ld  
be off. I f  the L E Ds pass sequence does not occur, go to part E .  I f  the fau lt has  
not been found, continue with part D. 

7-1 3 
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7-1 4 

D. Perform steps 1 through 3 as fo l l ows for each of the remain ing  assembl ies. Replace 
the assembl ies in  the fol lowing order: 

A6 Digital F i l ter Control le r  
A7 FPP 
A1 D igital Sou rce 
A4 Local Osc i l lator 
A31 Tr igger 
AS Digital F i l ter 
A34 ADC 2 
A3S I nput 2 
A30 Analog Source 
A32 ADC 1 
A33 I nput 1 

1 .  Press the l i ne switch off. 

2. Rep lace the assembly. 

3. Press the l i ne switch on. The LEDs pass sequence shou ld occu r and A2 DS1 shou ld 
be off. If the L E Ds pass seq uence does not occu r, go to part E.  

E .  Power-U p Tests Code Table 

After the power-up tests are completed, use table 7-4 to he lp  determ ine the cause of the 
fai l u re. (Refer to the beg inn ing of this section for �he description of the power-u p test 
sequence). The tab le l i sts the tests in the order they are run.  The A2 Test L E Ds Hex code 
is l isted on the vert ical  axis of the tab le .  The assembl ies and subb locks tested or used 
by the power-up tests are l isted on the horizontal axis of the tab le .  

There are two sym bols used i n  tab le 7-4: 0 and X. When the symbol  "0" is  used in  the 
table, the assembly or subblock is used in the test but is not a l i kely cause of the fai l u re .  
When the symbol "X" is  used in  the tab le, the assembly or subblock i s  the probably the 
cause of the fai l u re .  t'-�o symbol  means the assembly or subb lock is not used in the test. 

EXCEPTION NOTE 

ShoFts -on me system bus, the global bus, an tnterrupt ltne, or the 
reset line, can cause false error codes. If  an error code is caused 
by the last assembly inserted, it is probably the assembly defective. 
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A2 Test LEDs 

Example: 

LEDs 000 • •••• 

Binary 0001 1111  

Hex F 

Chart Line #21 

Board 
Location 

Key 

LED ON = 1 

LE D OFF = 0 

Binary 
0001 
0010 
0011 
0100 
0101 
01 1 0  

01 1 1  
1000 
1001 
1 01 0  
1 01 1  
1 1 00 
1 1 01 
1 1 1 0  
1 1 1 1  

Table 7-4 Power-up Test Codes 

Hex 
1 
2 
3 
4 
5 
6 
7 
8 
9 

A 
B 
C 
D 
E 
F 

FAULT I SO LATION 

Hex Error to Chart 
Code Line # 
01 to 04 . . . . . . . . .  2 
05 to 06 . . . . . . . . .  3 
07 to OB " ,' . . . . . .  1 
OC ,to OF . . . . . . . . .  6 
1 0  to 1C . . . . . . . . .  4 
1 D  . . . . . . . . . . . . . .  1 
1 E  . . . . . . . . . . . . . . .  7 
1 F  . . . . . . . . . . . . . . .  21 
20 to 33 
34 to 3F 

. . . . . . .  " 12 
1 

40 to 53 . . . . . . . . .  1 3  
54 to 5 9  . . . . . . . . .  1 
SA . . . . . . . . . . . . . .  9 
5 B  . . . . . . . . . . . . . .  1 0  
5 C  . . . . . . . . . . . . . .  1 1  
5 D  to S F  . . . . . . . . .  1 
60 to 73 . . . . . . . . .  1 4  
74 to 79 . . . . . . . .  . 
7A . . . . . . . . . . . . . .  1 0  
7 B  . . . . . . . . . . . . . .  9 
7C . . . . . .  " .  11  
7D to 7F . . . . . . . .  . 
80 . . . . . . . . . . . . . . .  . 
81 . . . . . . . . . . . . . . .  23 
82 . . . . .  : . . . . . . . . .  24 
83 . . . . . . . . . . . . . . .  25  
84 to 86 . . . . . . . . .  1 5  
87 . . . . . . . . . . . . . . .  1 7  
88 . . . . . . . . . . . . . . .  1 8  
89 . . . . . . . . . . . . . . .  1 9  
8A to 8C ' "  . . . . . .  1 6  
8D . . . . . .  20 
8E to 8F . . . . . . . . .  1 
90 to 9F . . . . . . . . .  26 
AO to AF . . . . . . . . .  27 
BO . . . . . . . . . . . . . .  1 
B1 . . . . . . . . . . . . . .  8 
B2 to B4 . . . . . . . . .  1 
B5 . . . . . . . . . . . . . .  22 
B6 ; . . ,- . . . . . . . . . .  30 

CO to CF . . . . . . . . .  5 
DO to DF . . . . . . . . .  28 
EO to EF . . . . . . .  " 29 
FO to FF . . . . . . . .  . 

Th 
th 

Th 
us· 
eal 

No 
USI 
No1 

Chart 
Line 

No . 

1 
2 
3 
4 
5 
6 

7 
8 
9 

1 0  
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
..,,, 

22 
23 
24 
25 
26 
27 

28 
29 
30 
31 

* No i n f c  
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Ibo l  >< means t h e  assemb l y  or subb loc k  i s  
It l ik e l y  c a u s e  o f  the f a i l ure message . '-

0 

lI.. 
.... 
'-

ID III 

Ibo l  0 means the assemb l y  or subb l ock i s  
.¥ 
U 

I the c i r c u i t  but is not the most l ik e l y  0 f"t 
If the f a i lur e  message . .a 

.a 
� 01 means the assemb l y  o r  subblock i s  not � .¥ the test . >- (J 
f"t 0 

hese tests are run in order start i n g  i f"t 
U 

ith the mon itor ROM · test . The error code ID 
ID N S f or the f i rst t est that f a i l s . A pass ID :r:: 

ode indicates a f a i lure on the next test . < :E tn  
to 

ID + 

III 
III 
ID 
U 
o :E  :E 
'- 0  < 

a. a: a: 
>-

e '- '- o-t  
ID 0 o .a  .... .... .... e 
UJ .... .... ID 
>- c:  c: UJ 
tn 0 o UJ 

:E :E <  
0 
0 ::1  ::1 ::1  Ti a. a. a. 
::I U  u u  

(J C. 
III .... 0 

s::. '- .... 
OI �  ID s::. 

.... 0 .... 0 OI �  
s::. o-t c: 01 .... 0 'C H s::. o-t 

'- :E :E ui ID III 0 0 e x :E 
o ::I a: a: ID ::I « 

ID ID .... ID a: a: 
e e UJ 

'- e III III >- o-t o-t o-t 
ID QI '- '- tn III III III 

s::. .... 01 01  .c .Q .Q  .... m o 0 � 0 0 0 
0 >- '- '- lI.. o-t o-t o-t 
:E tn  a. a. lI.. Cl) C!J C!J  

� -r-
Hex 

ru 
ID 

I/Error Test Descr iption Ti 
< < 

:ode 

C\l ru  ru ru  
« « 

ru CIl CIl Cl) ID ID Ti I « < « 
< 

• SYSTEM CPU TEST I 

9 f  ined In i t i a l Power Up >< 0 x 0 0 X 
to 04 Mon i tor ROM 0 0 0 X 0 0 
to 06 System Processor 0 0 X 0 0 0 
t o  1C Mon i tor RAM Test Fa i l ure 0 0 0 0 X 0 
to CF Mon i t or RAM Address Fa i l ure 0 0 0 0 X 0 
to OF Timer and Interrupt Fa i l ures 0 0 0 0 0 >< 

. PROGRAM ROM AND SYSTEM BUS TESTS 
1E Start Pr�gram ROM Check Sum - 0  0 0 0 0 0 0 X >< >< 
8 1  Program ROM I nsta l led ? 0 0 0 0 0 0 0 0 >< >< 

7A* Program ROM f a i lure, low byte 0 0 0 0 0 0 0 >< X 
7B* Program ROM f a i lure, h i gh .byte 0 0 0 0 0 0 0 X X 
7C* Program ROM f a i lure, both bytes . 0 0 0 0 0 0 0 X X X 

to 33 Program ROM, ch ip f a i l ure, h igh byte 0 0 0 0 0 0 0 0 X 
to 53 Program ROM, chip f a i l ure, low byte 0 0 0 0 0 0 0 0 X 
�o 73 Program ROM, c h i p  f a i l ure, both bytes 0 0 0 0 0 0 0 0 X X 
�o 66 Program ROM f a i lure,  SYstem bus good 0 0 0 0 0 0 0 0 X X 
;0 8C Program ROM f a i l ure, System bus good 0 0 0 0 0 0 0 0 X X 0 
17 Syst em b us f a i lure, h i gh byte 0 0 0 0 0 0 0 X 0 0 
18 System bus f a i lure, l ow byte 0 0 0 0 0 0 0 X 0 0 
19 System bus f a i lure, both bytes 0 0 
ID No ROM passes check sum, system bus good, QQ 

Check system address bus 
F Program ROM and System bus tests llas's 0 0  .... . .. 

. GtOBAt RAM TEST , 

0 0 0 0  1°:°:°:°1 oogo 

() �  

� g � @ I:� v x  �O 
5 .. St.ac.t.Jn.g�G"l.obal=HAM=Te.gt=���==·�·==,�,�·=···=·· e e ' 0  0 0 0 ' 0  0 "��� 0 0 
1 Global RAM f a i l ure, both bytes 0 0 0 0 0 0 0 0 0 0 
2 Global Ram f a i lure, high byJe 0 0 0 0 0 0 0 0 0 0 
3 Globa l RAM f a i lure, l o w  byte 0 0 0 0 0 0 0 0 0 0 
o 9F Glob a l  bus f a i lure, b i t  " N "  0 0 0 0 0 0 0 0 0 0 
o AF Glob a l  RAM address f a i l ure, b i t  · N "

, .QQ 0 0 0 0 0 0 0 0 
Ch eck g l ob a l  address bus 

[J OF Global RAM f a i lure, b i t  " N "  0 0 0 0 0 0 0 0 0 0 0 X 
:l EF G l oba l RAM refresh f a i l ure, b i t  · N · 0 0 0 0 0 0 0 0 0 0 0 X X 
:3 Execut iM h i ah level power-up tests 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 power-up tests f i n ished 
i on about system bus 

7-1 5/7-1 6 
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F. G lobal Bus Test 

This test is used for power-up test code fai l u res 90 to 9F.  The 9"N" error code ind icates 
a global bus l ine is · defective. For example, if N = 5, then a H ex 95 fai lure indicates the 
g l obal bus l ine G D5 is defective. 

1 .  Press the l i ne switch off. 

2 .  Remove the fol lowing assembl ies: 

A5 Dig ital F i lter 
A7 FPP 
A8 G l obal RAM/D isplay 
A9 FFT 
A1 7 D isplay I nterface 

3. Pl ace the A2 System CPU on the 03562A-66540 extender board . 

4. Put jumpers A2 J8, A2 J 1 2, A2 J 1 3, and A2 J 1 7  i n  test (T) pos it ion.  This  forces the 
system CPU, to execute the G lobal RAM test. 

5. Press the l i ne switch on .  The LEDs sequence shou ld stop on H ex B5 for about 1 .3 
m i n utes and then d isp lay H ex AF.  

6 .  I f  the pass/error code is sti l l  9"N", start troubleshooting with the A2 System CPU 
(go to 8-6). 

7. Perform steps (a) through (c) for each of the assemb l ies. Replace the assemb l ies 
i n  the fol lowing order: 

A8 G l obal RAM/Disp lay 
A1 7 Display I nterface 
A9 FFT 
A7 FPP 
A5 Dig ital Fi lter 

(b) Replace the assemb ly. 

(c) Press the l i ne switch on. The LI Ds seq uence should read Hex B5 for about 
1 . 3 m i nutes and then d isp lay Hex AF. I f  this sequence i s  not d isp layed, start 
trou bleshooting with th is  assembly (go Section V I I I ). 

8. Put jumpers A2 J 8, A2 J 1 2, A2 J 1 3, and A2 J 1 7  in  normal (N) pos it ion.  

G. I f  the fault  has not been found, go to paragraph 7-1 0, "Control L ine Test" . 

7-1 7 
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7-1 8 

7-7 TEST ALL 

Introduction 

The Test A l l  sequence thoroughly exercises the d ig ital and the analog hardware in the 
i nstru ment. This se lf-d iagnostic actual ly  does several types of measurements to determ ine 
what is operating correctly. When a fault  is found the self-d iagnostic exerci ses suspected 
c i rcu its us ing d ig ital s ignals  generated internal ly, read ing status registers, and us ing the 
i nternal analog sou rce and ca l ibrator. The Test A l l sequence then uses logic to determ ine 
the m ost l i kely fa i l u re based on the resu lts of these measu rements. 

A l l  fai l u re messages are d isp layed in  the Test Log (refer to 7-1 5 for test log descr iption). 
I f  the Test A l l  sequence does not iso late the defective assemb ly, the ind iv idua l  self-tests 
for  the suspected assembl ies can be done individua l ly to help isolate the fai l u re. Use tab le 
7-6 as a reference when ru nn ing any of the service tests. When a test passes the assembl ies 
and  subblocks exercised are most l i kely operating correctly. 

The Test A l l  featu re does not iso late fa i l u res on the fol lowing assembl ies: 

Core Assembl ies 
A32 Trigger 
A 1 5  Keyboard 
A1 8 Power Supp ly 
A 1 2  Mother Board 
A1 7 Disp lay I nte rface 
H P  1 345A Disp lay 
System and global contro l l i nes 

I f  a keyboard related prob lem is  suspected, go to 8-1 5 after perform ing TEST ALL .  If the 
i ns trument does not respond when a key is pressed or the d i sp lay is  defective, go to 
paragraph 7-5, " I n it ia l  Cond itions Test". The Test A l l  d iagnostic does not use or test the 
fo l lowing c i rcu its: 

A22 H P I B  (refer to 8-6 for H P-i S fa i l u res) 

. Bu rst ana��nOlse sou rce c i rcu its re er to 7-9 for bu rst and noise fa i l u res) 

Fo l low the Test A l l  proced u re starting with part A to iso late the fai l u re. 

Test All Procedure 

A. Start 

1 .  Press the l i ne switch on.  
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-

2 .  Press the H P  3562A keys as fol lows: 

PRESET 

SPC L 
FCTN 

. . . . . .  R ESET (S8) 

. . . . . .  S E RV IC  T E ST TEST 
RESULT T E ST 

LOG 

3.  I f  the FPP, FFT, and G lobal RAM passed the power-up test, then these assembl ies 
are probab ly operating correctly. If any of these assembl ies fa i led the power-up 
test, refer to tabl e  7-5. 

4. Press the H P  3562A keys as fo l l ows: 

SPCL 
FeTN . . . . . .  SERV IC  

TEST . . . . . .  TEST 
ALL 

I f  there are no fa i l u res, this  test takes about two m inutes to comp lete. I f  there 
i s  a fa i lure, it may take three minutes to complete. The test log i s  d isp layed when 
the se lf-tests are completed. 

5. Refer to f igure 7-4 to verify the normal Test A l l  resu lt. 

6. Use table 7·5 after ru nning the Test All diagnostic. 

3 5 6 2  S e r v i c e  
F l o � t 1 n g  P o 1 n t  Pr

.
o e B s s o r  

FFT P r O C B s s o r  
G l o b a l  R a m  
Z o o m  T e s t  

C a 1 1 b r a t 1 o n  

OFA F i l t e r e d  C h e. n  
-
J. n 'C B r r u p 'C  

OFA Un f :!. l t a r a d  

.... 

Figure 7-4 TEST ALL Passes 

C h e n  I n t e r r u p t  

. 

T e s t s  

- -. ...•. 

P a S S B S  
P a s s s s  
P a s a s s  
P a s s e s  
P a s a e s  
p a s a e s  
P I!I S S l!I S  

. -

7-1 9 

- . 
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7-20 

Table 7-5 TEST ALL Results 

Test All Result 
Tests not l isted m ay either pass or fai l  
(don't cares). 

To use table, start w ith f i rst l ine.  

1 .  Test A l l  passes 

2. Test Al l  does not com plete self-tests 
(test log is not d isp layed) 

3. FPP Fails 

4. FFT Fails 

5 .  G l obal RAM Fai ls 

6. Keyboard Status Test Fai ls 

7. DFA I nterrupt Fa i l s  

8. DFA Unfi ltered Chan 
I nterrupt Fai ls 

9. Source Test Fai ls,  
Cal ibration Fai ls, 
Front End Passes 

1 0. C a l ibration Fai ls ,  
Front End Passes, 
Source Test Passes 

1 1 .  Cal ibration Fai ls ,  
Front End Fai ls only on one 
c hannel, 
Source Test Passes 

B. Test Al l  Table 

Go to Paragraph 

7-7, part B, "Test A l l  Table" 

7-7, part C, 
"Test A l l  Does Not Complete" 

8-1 0 A7 FPP 

8-1 3 A9 F FT 

8-1 1 A8, A1 7 G lobal RAM and 
D isplay I nterface 

8-1 5 A1 S Keyboard 

7-8 Isolating Front E nd Fai lures 

7-8 I so l ating Front End Fai l ures 

7-9 Sou rce Fai lures 

8-1 7 A30 Analog Sou rce 

7-8, part C, 
"AS, A6 D igital F i l ter C heck" 

7-8 Isolating Front End Fai lures 

Use tab le 7-6 to he lp  determine the fa i l u re after ru n n i ng the Test A l l  d iagnostic or any 
i nd ividual self-tests. The tab le I ists the self-tests in the order the Test A l l  d iagnostic executes 
them. A pass message indicates the assemb l ies and subblocks tested are probably operati ng 
correctly. The pass/fa i l  messages are l isted on the vertical axi s  of the tab le.  The assembl ies 
and subblocks tested or  used by the self-tests are l i sted on the horizontal axi s  of the tab le.  
(Refer to the introdu ction of paragraph 7-7 for the l ist of assembl ies not tested by Test A l l .) 

There are two sym bols  used in  tab le 7-6: 0 and x. When the symbol "0" i s  used in  the 
tab le, the assembly or subblock is  used in the test but is not a l i kely cause of the fai l u re .  
When the sym bol "X" i s  used i n  the tab le ,  the assembly or subb lock is  probably the cause 
of the fai l u re. No symbol means the assem bly or subblock is not u sed i n  the test. 
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The symb o l  >< means the assemb ly or subb l ock is 
the most l ike l y  cause o f  the f a i l ure message . 

The symb o l  () means the assemb l y  or subb lock i s  
u s e d  i n  t h e  c ir c u i t  but i s  not t h e  most l i k e l y  
cause o f  t h e  f a i l ur e  message . 

No symb o l  means the assemb l y  or subblock is not 
used i n  the t es t . 

Note� Press SELF TEST . . . . SERVIC TEST . . . .  TEST ALL 
to run a l l  o f  the tests . To run i n d i v i dual 
tests press the key l isted under the 
" Press Key "  c o lumn . 

Pa8s I Fai l  Messages Desc r i p t i on 

Power-Up Test Codes See Tab l e  7-4 f o r  Pass/Error 

FFT " messages " 
FPP · messages · 
DFA Interrupt " message s "  
DFA Counter " b it'" 
DFA Loc a l  Bus " b it ' "  
Ca l i brat i o n  " message s "  
Channe l  1 Zoom Signal 
Channe l  2 Zoom Signal 
Channe l 1 Zoom Noise 
Chann e l  2 Zoom No ise 

Source Distort i on 
Source Signal Leve l  
Ca l ibrat i o n  Distor t i on 
Ca l ibrat i on Si gna l Lev e l  
Chann e l  1 Operat i on 
Channe l  2 Opera t i o n  
Channe l  1 Distort ion . .  

FFT Se l f -Tests 
FPP Se l f -Tests 
DFA Interrupt Test 
DFA Loc a l  Bus Echo 
DFA Loc a l  Bus Echo 
Se l f -Ca l ibration 
Zoom Test 
Zoom Test 
Zoom Te s t  
Z o o m  Test 

Source Test 
Source Test 
Source Test 
Source Test 
Front 
Front 
Front 

End Test 
End Test 
End Test - . -I Ch ann e l  2 Distort 1on I I" ront t.no I est 

ital Souce F/E I nter face " b it ' "  i t a l  Source Se l f  Test 
ital Soul'ce Main Test " O lt' · ital SiJurce Self Test 

1 " messages " 
ADC Chann e l  2 " message s "  

I LO " messages · 

DFA Funct i on a l  Channel 1 
DFA Func t i o n a l  Channel 2 
DFA Chan n e l  1 Rea l  F i l ter 
DFA Chann e l  1 Ima g i nary F i l te r  
DFA Chan n e l  2 Rea l F i lter 
DFA Chan n e l  2 Imaginary F i lter 
DMA " messages " 
DFA F i lter Bus 1 " b it'" 
DFA Fi lter Bus 2 " b i t ' "  

Table 7-6 TEST ALL Messages 

I LO 
'
Funct i on a l  

Zoom w i t h  Square Wave Test 
Zoom w i th Square Wave Test 
DFA Data Echo 
DFA Data Echo 
DFA Data Echo 
DFA Data Echo 
DFA DMA Bus Echo 
DFA F i lter Bus Test 
DFA F i l ter Bus Test 

FAU LT I SO LAT I O N  

Codes 

, . 
.¥ 
U 
0 .... 

.0 
.0 
:::J 

en 
'" 
>-.... 

.0 E Cl) 
(1) 
(1) 

et 

. 
Press K� 

A2 S i  (Reset) 

FFT FUNCTN 
FPP FUNCTN -----
LOCAL BUS 
LOCAL BUS 
TEST ALL 
ZOOM 
ZOOM 
ZOOM 
ZOOM 

SOURCE FUNCTN 
SOURCE FUNCTN 
SOURCE FUNCTN 
SOURCE FUNCTN 
FR END FUNCTN 
FR END FUNCTN 
FR END FUNCTN 

-. . 

.¥ lE U ::J (1) 0  
0 0. :J 0: .... U ID  

U e 
e e m N Ql Ql c.. :I: .j.J .j.J  01 ::E rn  (1) (1) 0 10 >0  >o t-ID + m m  0. 

(\l ID  � I  CIJ 
et '"  < < 

0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 d 0 0 0 0 0 

_ . .. '-;_ . . - - - - "'I  I I"H t.NU I" UNI,; I N  IUIUIUIUI� 

FR END INTFCE 
SOORCE MAIN 

DIGTAL TEST 
DIGTAL TEST 

I LO FUNCTN lololololc 
DFA FUNCTN 0 0 0 O C  
DFA FUNCTN 0 0 0 O C  
FILTER TEST 0 0 0 0 C 
FILTER TEST 0 0 0 0 C 
FILTER TEST 0 0 0 0 C 
FILTER TEST 0 0 0 0 C 
DMA BUS 0 0 0 0 C 
FILTER BUS 0 0 0 0 C 
FILTER BUS 0 0 0 0 C 
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" 
to 
....I 
"";:::J 
to 
N 

-0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 X X X 0 X X X X X 0 0 X 0 0 0 0 0 0 

1 1 1 1 1 1 1 1 1 1  
I 1 I 1 1 1 I I 1 1  
1 1 1 11 11 11 1 
1 1 1  1 1 1 1 1 1 1  
1 1 1 1 11 1 1 1 1  
I I I I I I I Ixlxl 

01 100 1  (DO 00 1  (DO � 881 �8 I ! 

() () () () () 
�l 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Q 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Q Q 0 Q Q 0 

0 0 0 0 0 0 0 0 0 Ai2 Mother Board 0 0 0 0 0 0 0 0 AiB + 155 0 0 0 0 0 0 0 0 Ai7 Disp lay Interface 0 0 0 0 0 0 0 0 Ai5 Keyboard 0 0 0 X A7 FPP 0 0 Q X AS FFT I l' � Iglgll l�loI �58g88888 rgl81818181g18181 I I r I-:!� I;��!� :��2ClOCk 
11 ' 00'1 01 I I 00 1  

00 1 00 1  I. 

() () () 
() () 

0 0 0 0 
0 

� m:1 RH,' ;,,
! �',. ) 0  

tJ lQiQjl till �. ) 0  )0  
x 

f 
• 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

X 0 X 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 X 

0 0 0 0 X 0 0 0 0 0 0 0 0 0 X X X 0 0 X 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
X X X X . X  

X 0 0 0 X 0 0 0 0 0 0 
0 

I I 

AB Digital F i lter Control ler 
A5 SYNC 2 

-A5/AB Digita l Fi lter Loc a l  Bus 
A5 Digital Fi lter Channel 1 
A5 Digital Fi lter Channe l 2 
A5 DMA Contr o l ler 1 1  Ai8 I !i5A -

Ai8 !30V 
A 1 8  +5 Front End 

A33 Input Channel 1 
A35 Input Channel 2 

- - ---

B EE bE � B @gI BE �: 0 0 0 0 0 0 0 0 X A33 Channel 1 Interface Sh ift Registers )0 0 0 0 0 0 0 0 OOX A35 Channel 2 Inter face Sh i f t  Registers 

§ �I m � B EE · Ea �lg�lg��xl Iolololol� 1 1 1 1 1 r 1 �· I ;::�b�:��:e OUtput 

R I�I�I,: I� � B 11 X �, If ' . · � mll CD �)::-r::10=-r:::10=-r:10:T:10:-r10=t'10=-r10':'11 10101010lXI I HT I " ' I I Cl A4 [Local Osc i l lator 
" 11 I' 

) 0  0 0 0 0 0 0 X X 0 0 0 0 (0 X 0 0 0 0 0 

)0  0 0 0 0 0 0 
)0  0 0 0 0 0 0 )0  0 0 0 0 0 0 

��:I� l l l n 
0 0 0 0 X X 0 0 0 0 X 0 0 0 0 X 

A3i 20 . 48 MHz Clock 
A32 ADC Channe l 1 
A34 ADC Channe l 2 

A i  D i g i t a l  Source 
Ai No ise Generator 
Ai Front End Interface 
Ai Phase Reso lution (BFST) 
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C. Test All Does Not Complete 

Use this  proced u re when the test log is not d isp layed with i n  5 m i nutes after press ing 
TEST ALL.  

1 .  Press the l ine sw itch off. 

2. Remove the fo l lowing assem b l ies: 

AS Dig ital F i l ter 
A7 FPP 
A9 FFT 

3. Press the l i ne switch on  and the H P  3562A keys as fo l lows: 

SPCL 
FCTN . . . . . .  S E RV IC  

TEST . . . . . .  TEST 
MEMORY . . . . . .  G LOBA L  

RAM 

I f  test fa i l s  or the d i sp lay does not appear as in f igure 7-5, start trou bleshooting 
with the A8 G lobal RAM (go to 8-1 1 ). 

3 5 6 2  
G J. c b a J. Ram 

� 

Figure 7-5 Global RAM Test Passes 

S e r v i c e  T e s t s  
P a s s e s  

7-23 
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7-24 

4. Press the l i ne switch off. 

5. Replace the A7 FPP assemb ly. 

6 .  P ress the l i ne switch on and the H P  3562A keys as fo l lows: 

SPCL 
FCTN . . . . . .  S E RV IC  

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

FPP . . . . . .  FPP 
FU NCTN 

I f  this test fai ls ,  start troubleshooting with the A7 FPP (go to 8-1 0). 

7 .  Press the l ine switch off. 

8. Replace the A9 FFT assembly.  

9 .  P ress the l ine switch on and the HP 3562A keys as fol lows: 

SPCL 
FCTN . . . . . .  S E RV IC  

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

FFT . . . . . .  FFT 
FU NCTN 

If  this test fa i l s, start troubleshooti ng with the A9 FFT (go to 8-1 3).  

10. Press the l i ne switch off. 

1 1 . Replace the AS DGTL FL TR assemb ly. 

1 2 . Press the l ine sw itch on and the H P  3562A keys as fol lows: 

" F€ I"N . . . "� " . S E RVIC 
TEST . . . . . .  TEST 

PROC . . . . . .  TEST 
D FA . . . . . .  F I LT E R  

T E ST 

I f  th is  test fa i l s, start trou bleshooti ng  with the AS DGTL FL  TR (go to 8-9). 

1 3 . If the d isp lay is normal and the fau lt  has not been fou nd, go to paragraph  7-8, 
" I so lati ng Front End Fai l u res". 

1 4. I f  the d isp lay is defective and the fau lt  has not been found, go to paragraph 7-1 0, 
"Control L ine Test".  
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1-8 ISOLATING FRONT END FAILURES 

This proced ure assumes the core assembl ies are operating correctly and the Test A l l  
proced u re was done. The self-diagnostic message 'Front E n d  Fai ls' can b e  caused by the 

fol lowing assembl ies: 

A1 Digital Sou rce 

A4 Local Osci l lator 
AS Digital Fi lter 
A6 Digital Fi lter Controller 
A30 Analog sou rce 
A32 Analog Digital Converter Channel 1 
A33 I nput Channel 1 
A34 Analog Digital Converter Channel 2 

A35 I nput Channel 2 

NOTE 

For some failures it takes up to three m in utes to complete a test. 
If a test takes more than five min utes to terminate (the test log 
is displa yed), the test has failed. 

A. Signal Check 

"""","J""''''''. �" ,",,,,,",,"nr "'-"=-", , - .�_" 

1 .  Press the l ine switch off. 

2 .  Remove the top cover. 

3.  Press the l ine switch on.  

4 .  After the power-u p tests are comp leted, use a scope to verify the s ignals l i sted 
in tab le 7-7 . If a l l  the signals are operati ng correctly, go to step 5 .  

3562A TOP V I EW, 
(:;Q;y,e Rc,&WQ,\/"Ebl 

A1 TP1 1 __ 

A1 TP8 --

A1 TP4 

A1 ) 703 

A30 TP8 -

- -
-, -" 

r------. 
� 

.. 

. '., 

r-r-

FRONT 

- --

r--

.... 

r--

..... 

-
. .  -

A4 TP24 

A4 TP8 

7-2 5 
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7-26 

Table 7-7 Front End Signal Check 

Test Signal Waveform Probable Cause 
Location Name Number of Failure 

A1 TP4 1 0.24 MHz #2 A31 Trigger 

A1 TP8 SAMP #5 A34 ADC 2 

A1 J 703-1 DREQL #5 AS Digital Fi lter 
A6 D FL TR CaNT 

AS Digital F i lter 
A4 TP8 SYNC2 #6 A6 D FL TR CaNT 

A4 La 

A4 TP24 cos #6 A4 La 

Refer to step 5 for key presses to view CNTCLK.  

A1  TP1 1  C NTCLK #4 A1 Digital Sou rce 

Press A2 5
'
1 to view the STIM@ waveform (ST IM@ is 

disabled when cal ibration is done). 

A30 TP8 ST I M @  #8 

5 .  Press the H P  3562A keys as fol lows: 

SPC L FCTN . . . .  S E RVIC 
TEST LOOP 

ON 

T E ST 
SOURCE 

1 .  Press the HP 3562A keys as  fo l lows: 

SPCL 
FCTN . . . . . .  S E RV I C  

T E ST . . . . . .  TEST 
SOURCE 

A30 Analog Sou rce 

FR E N D  
i NTFCE 

LO 
FUNCTN 

Go To 

8-1 8 

8-1 9 

8-9 

7-8, 
part G 

8-8 

8-5 

8-1 7 

2. I f  this test fai ls ,  start trou b leshooting with the A4 Local Osc i l l ator (go to 8-8). 

3. If th is  test passes, the A4 Local  Osc i l lator is probably work ing correctly. 
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C .  AS, A6 Digital Fi lter Check 

1 .  Press the l i ne switch off. 

2. Pu l l  the fol lowi ng assem bl ies up in their card nests: 

A32 ADC 1 
A33 I N PUT 1 
A34 ADC 2 
A35 I N PUT 

3 .  Press the l i ne switch on.  

4. Press the H P  3562A keys as fol lows: 

SPCL 
FCTN . . . . . .  S E RV I C  

TEST . . . . . .  TEST 
PROC 

. . . . . .  TEST 
DFA 

. . . . . .  DFA 
FU NCTN 

5. I f  th is test fa i ls, start troubleshooting with the A5 D ig ital Fi lter and A6 Dig ital Fi lter 
Contro l ler (go to 8-9). 

6. I f  this test passes, the AS D ig ital Fi lter  and A6 D ig ital F i lter Contro l ler assem b l ies 
are probably operati ng correctly. Replace a l l  assem b l ies in  the i r  card nests. 

7 .  Press the H P  3562A keys as fo l lows: 

SPCL 
FCTN . . . . . .  S E RV I C  

TEST . . . . . .  T E ST 
I N PUT . . . . . .  ADC . . . . . .  D IGTAL 

8 .  I f  the ADC Gate Array test passes, the data path from the ADC to the d ig ital f i lter 
is probably fu nction ing correctly. 

9 .  If only one channel  i s  fai l i ng and the DFA Functional test (DFA FU NCTN) passed 
for both channels, go to part F .  

7-27 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


FAU LT I SOLATION MOD E L  3562A 
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0, A1 D igital Sou rce Check 

1 .  Press the H P  3562A keys as fol lows: 

SPC L 
FCTN . . . . . .  S E RV IC  

TEST . . . . . .  T E ST 
SOURCE . . . . . .  SOU RC E  

MAI N  

2 .  When this test i s  f in ished press the keys as fol lows: 

FR E N D  
I NTFC E 

3. I f  the Source Mai n test o r  the D ig ital Source F/E I nterface test fa i l s, start 
troubleshooting w ith the A1 D ig ital Source (go to 8-5). 

4. If these tests pass, the A1 D igital  Source interface c i rcu its to the A33/A35 I nputs, 
the A32/A34 ADCs, and the A30 Analog Source are p robably operat ing correctly 
(see exception note). If the d ig ital source check passes, go to part E .  

EXCEPTION NOTE 

If the following is occurring: 

a. Result of TEST ALL is: 

Floating Point Processor 

FFT Processor 
Digital Source FIE Interface 

Digital Source Main Test 

Digital Source Counters 

Global RAM 

ADC Channel 1 Gate Array 

ADC Channel 2 Gate Array 

Source Test 

Cb io.o 
--: I npul Operafion'" 

ca'l1bralltrn- -. 
LO Functional Test 

DFA Filtered Chan Interrupt 

DFA Un filtered Chan Interrupt 

b. The signals in table 7-7 are correct. 

Passes 

Passes 

Passes 

Passes 

Passes 

Passes 

Fails 
Fails 
Fails 
Ea ' 

al s 
h-Jls' . .  ,. 

Passes 

Passes 

Passes 

The probable cause of the failure is the A 1 Digital Source shift registers (A 1 U206, 
A1 U207). There is one failure mode of these shift registers that is not detected 

by the self-test. 
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E.  Output Sine Check 

.. -

1 .  Con nect a scope to the sou rce output on the front pane l .  Set the scope as fo l lows: 

C H1 V/D iy 
Coupl ing 
Time/Div 
Trigger 

2 V/D iy 
dc 
500 fLS/D iv 
CH1 

2. Press the H P  3562A keys as fol lows: 

SOU RCE . . . . . .  SOURCE 
LEVE L . . . . . .  5 V 

. . . . . .  F IXED 
S I N E  . . . . . . 1 kHz 

3 .  Refer to f ig u re 7-6 to verify the correct resu lt. 

0.00000 HC 2.50000 lISec 

f\ f\ A A I \ I \ I \ I \ 1 

\ 1\ J �� J 
V V V 

. - -

Ch. 1 . 2.000 valts/dlv Offset 
T1IIIII181 • 500 UHc/dlv DIII.y 

5.00000 IlleC 

l"1 I \ 

\ 1\ J 
V V 

--

.- 0.000 valts 

. 2.50000 lISec 

Figure 7-6 Sine Wave 

4. If th is test passes, the A4 Local Osc i l l ator, the A1 D igital Sou rce, and the A30 Analog 
Source are probably operating correctly, (except for ch i rp, noise, and trigger c i rcu its). 

7-29 

-
- -
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F. Input and ADC Failures 

T h is proced u re isolates fai l u res between the fol lowing assembl ies: 

A32 ADC1 
A33 I N PUT 1 
A34 ADC 2 
A35 I N PUT 2 

The  H P  3562A has two sets of identica l  assembl ies: A32 i s  identical to A34 and A33 is 
identical to A35. Th is  proced u re interchanges these assembl ies to aid in  troub leshooting. 

NOTE 

A failure on the A34 A D C2 may cause both channels to fail. 

1 .  Press the H P  3562A keys as fol lows: 

SPC L 
FCTN . . . . . .  S E RV IC  

T E ST . . . . . .  T E ST 
I N PUT . . . . . .  FR END 

FUNCTN 

2.  I f  this test passes the A32/34 ADC and the A33/A3S I nput assembl ies are probab ly 
operating correctly. 

3 .  P ress the l ine  switch off. 

4. Exchange A32 ADC1 w ith A32 ADC2. 

5.  Press the l i ne switch on and repeat step 1 .  

6 .  i f  the same channel  fa i l s  as fai led before the exchange, start troubieshootin g  with 
the i nput assem bly for that channel  (go to 8-20). 

the ADC assemb ly for 

8.  I f  both channels  fa i led before the exchange and a lso after the exchange, the A33, 
A3S I nput and A32, A34 ADC assembl ies are probably not the cause of the fa i l u re .  
Go to paragraph 7-1 0, "Control L ine Test" . 

G. SYNC2 Test 

The A4 Local Osc i l l ator w i l l  fu nction without the AS Dig ital F i l ter if the SYNC2 s ignal  
i s  activated . Perform this procedu re to determ ine if the AS Dig ital F i lter i s  the cause of 
the fai l u re. 

1 .  P ress the l i ne switch off. 

2 .  Remove the AS D ig ital F i l ter.  
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3 .  Put the 03562-66540 extender board i n  the A5 Digital F i l ter's card nest. 

4 .  Connect a square wave to p i n  1 6  on the extender board as fol lows: 

Function . . . . . . . . . . . . . . . . . . . .  Square Wave 
Frequency . . . . . . . . . . . . . . . . . . . . . . .  250 kHz  
Ampl itude . . . . . . . . . . . . . . . . . . . . . . . . .  5 Vp-p 
dc Offset . . . . . . . . . . . . . . . . . . . . .  , . . . . .  2 .5  V 

5 .  Press the l i ne switch on and press the H P  3562A keys as fo l lows: 

SOU RCE . . . . . .  SOURC E  
LEVE L . .- . . . .  5 V 

. . . . . .  F IXED 
S I N E  . . . . . .  1 kHz 

6.  Use a scope to verify COS at  A4 TP24, Waveform #7 . I f  th i s  s ignal  is not  correct, 
start trou bleshooting with the A4 LO (go to 8-8). 

7. Connect the scope to the sou rce output on the front panel .  Set the scope as fol lows: 

C H1 V/D iv 
Coupl ing 
T ime/Div 
Tr i gger 

2 V/D iv  
dc  
500 ,s/Div 
C H1 

8. Refer to f igure 7-7 to ver ify the correct resu It. 

0,00000 sec 2.50000 Eec 

f\ f\ l\ 
I \ I , I 

.. . '.,. CC .. 

\ \ 
\ I \ I 
v v 

Ill. 1 • 2.000 valts/dlv 
T1IeII18e · 500 usec/dlv 
Delta V • 0.000 valts 
VlIIII'kerl · 0.000 valts 

Figure 7-7 SYNC 2 Test Sine Wave 

\ 
.. , ., 

\ 
\ I 
v 

l\ 
\ 

.C' .. 

\ 

..- .-

5.00000 lSec 

l\ 
. .. 

\ 
\ I \ 
v 

Offset • 0,000 volts 
Delay • 2,50000 lSec 

VlIIII'ker2 · 0,000 valts 

v 

.-": .. ,""�'i:$m"",,,.::i�:::'........:i';'';;;''" 
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9. If this test fai ls ,  start troub leshooting with the A4 Local Osc i l l ator (go to 8-8). 

1 0. If this test passes, the A4 Local Osci l l ator, the A1 D ig ital Source, and the A30 Analog 
Sou rce are probably operating correctly, (except for ch i rp, noise, and trigger c i rcu its). 
If this  test passes, start troub leshooting with the AS Digital F i lter and A6 D ig ital 
F i l ter Control ler assembl ies (go to 8-9). 

NOTE 

If the cause of the failure has not been found, go to paragraph 
7-1 0, "(ontrol L ine Test". 

7-9 SOURCE FAILURES 

Source output fa i l u res can be caused by the A1 Dig ital Sou rce, the A4 Local Osc i l l ator, 
or the A30 Analog Sou rce. Fol low the Sou rce Fai l u res proced u re start ing with part A to 
i so late the defective assembly. 

A. Start 

1 .  I fa l l  the source functions are operating except the random noise and bu rst random, 
start trou bleshooting with the A1 D igital Sou rce (go to 8-5). 

2. If a l l  the source functions are operati ng except burst random, period ic c h i rp, or  
bu rst ch i rp, go to part D. 

3 .  Press the HP 3562A keys as fo l lows: 

SPCL 
FCTN . . . . . .  S E RVIC 

TEST . . . . . .  T E ST 
SOU RC E  . . . . . .  LO 

FU NCTN 

4.  If this test fai l s, stait troubleshooting with the A4 Locai Osc i l l ator (go to 8-8). 

6. Press the H P  3562A keys as fo l l ows: 

SPCL 
FCTN . . . . . .  S E RVIC 

TEST . . . . . .  TEST  
SOU RCE . . . . . .  SO U RCE  

MA I N  

7 .  When this test is f in i shed press the keys as fol lows: 

. . . . . .  FR E N D  
I NTFC E 
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8 .  I f  the Source Main test or  the D ig ital Sou rce FIE I nterface test fai l s, start 
troubleshooti ng with the A1 Dig ital Sou rce (go to 8-5). 

9 .  If these tests pass, the A1 D ig ital Sou rce is probab ly work i ng correctly. 

B.  Use a logic probe or scope to ver ify the s igna ls  in  tab le 7-8 are togg l i ng  between TTL 
level h igh and TTL leve l low·. I f  any of the val ues are incorrect, go to 8-8. 

Table · 7-8 Source Data 

Test Waveform Probable Cause 
Location Signal . I n/Out Number of Fail ure 

A4 TP24 COS A4 Out #6 A4 Local Osci l l ator 

A4 TP1 6 N DAT A4 Out #9 A4 Local Osci l lator 

A4 TP1 7 N LD A4 Out #1 1 A4 Local Osc i l lator 

A4 TP1 4  NDCK A4 Out #1 1 A4 Local Os c i l l ator 

c. If part B passed, start troub leshooting  with the A30 Analog Sou rce (go to 8-1 7). 

D. B u rst Fai lu res 

1 .  P ress the l i ne switch off. 

2. P lace the A1 D ig ital Sou rce on the 03562-66540 extender board . Connect the sou rce 
output to the channel  1 i n put. 

3 .  Press the l i ne switch on .  

4 .  P ress the HP 3562A keys as  fol lows: 

SOU RCE . . . . . .  SOURCE  
LEVE L 

... �.. 
.� .. : .  � .. �.� 13URST .. 

MEAS 
DISP 

C H I R P 

F I LTRD 
I N PUT . . . . . .  T I M E  

REC 1 

5. Refer to f igure 7-8 to verify a normal bu rst c h i rp. 

7-33 
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F I L T T I M E 1 
7 . 9 5 

1 . 9 9 

/0 i V 1--_+---11-

Re a l  

v 

- 7 . 9 5 
F x d  Y �O�.�O�-�-�--�-=s�e-c --�-�--�-�8�.�O�m 

FIgure 7-8 Burst ChIrp 

6. Use a scope and logic probe to verify the s ignals  in table 7-9 are toggl i n g  between 
TTL level h igh and TTL level l ow. If any of the values are incorrect, go to Section 
V I I I .  

Test 
Location Signal 

A1 J 701-3 NCLK 

A1 ) 701-1 N SYNC 

A1 J 1 -1 DACDAT 

A1 ) 1 -5 BU RSTEN 

Tabl� 7-9 Burst Mode SIgnals 

Waveform 
In/Out Number 

A1 0ut #1 3 

A4 Out #1 3 

A1 0ut -

A1 0ut 

NOTE 

Probable Cause 
of Failure 

A1 D igital Source 

A4 Local Osc i l l ator 

A1 D igital So urce 

A1 Digital Source 

If  NCLK fails, NSYNC also fails. Start troubleshooting with the A 1 
Digital Source (go to 8-5). 

7. I f  the s igna ls  in  tab le 7-9 are correct, start trou bleshooting with the A30 Ana log 
S o u rce (go to 8-1 7) .  

7-1 0  CONTROL LINE TEST 

Co ntro l l i ne fa i l u res can cause false error codes and m u lti p le fa i l u re messages. Th i s  
procedu re determ ines if a control l i n e  i s  defective. 
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A. Perform steps 1 through 7: 

1 .  P ress the l i ne switch off . 

2. P lace the A2 System CPU on  the 03562-66540 extender board . 

3. Press the l i ne switch on.  

4 .  Verify the RESETL  l ine i s  a TTL level h igh at test po int A2 U604-1 6. 

5. After the power-up sequence is  com pleted, use a logic probe to verify the s igna ls  
i n  tab le 7-1 0 are togg l ing  between TTL level h igh and TTL leve l low. 

6. If a l i ne i s  TTL level stays l ow, go to part B .  

7. U s e  tab le  7-1 0 to determ ine which assembly is  defective. 

Test 
Location 

A2 USOO-1 

A2 USOO-2 

A2 USOO-3 

A2 USOO-1 3 

Table 7-1 0  Control Lines Set #1 

Probable Causes 
Signal In/Out of Failure 

I RQT4L A9 Out A2 CPU, A9 FFT 

I RQTS L A6 Out A2 CPU, A6 D F L  TR CONT 

I RQT6L AB Out A2 CPU, AB RAM 

I RQT3L A7 Out A2 CPU, A7 FPP 

Press any key to toggle KYBRDL. 

A2 U604-3 KY BRDL A2 Out A2 CPU, A1 S K EYBD 

A2 U604-S ASL A2 Out Any assembly on the system bus: 

A2 U604-7 W R I T E L  A 2  Out A2 CPU 
A1 DGTL SCE 

�f" ","�,,",,"�-,�2:i" �;;;;;�::;;;:' �::;;;:- �- ���O§iI;;;;��' ,��,I�fo!i!iE�" ••.• �!¥H���t" ;;;;;;" .� .. ;;;;;; . .  ;;;;; .. i �,.,_�J���,,��j"�,Ji:uiI&;;;;;_ ;;;;; ... ;;§---� _-.�- I  �;;§"-�.A�- ;� .. "lg��:._�M�. __ ;;§ __ .. �._ .. ;;§ ... ;;;;;. � ... , ;;;;. �������·· I� .. �.=� . . E�:- =  

A 2  U604-1 2 LDSL 

A2 U604-1 4 V I O L  

A 2  USOB-4 DTACK L  

A 2  P1 -1 1  E N BLL 

A2 U604-1 B VMAL 

A2 USOB-2 VPAL 

A2 USOB-S MR6BL 

A2 Out 

A2 Out 

A2 I n  

A2 Out 

A2 Out 

A4 Out 

A2 Out 

A6 D F LT R  CONT 
A7 FPP 
AB RAM/DS P L  
A 9  FFP 
A1 S KEYBD 

A2 CPU, A1 DGTL SCE,  
A3 ROM, A4 LO 

A2 CPU, A4 LO 

A2 CPU, A4 LO 

A2 CPU, AB RAM 

7-35 
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B .  Perform steps 1 through 6 for each of the fol lowing assembl ies:  

A1 Digital Source 
A3 Program ROM 
A6 D ig ital F i lter Contro l l e r  (a l so remove the AS Dig ital f i lter) 
A7 FPP 
AB G l obal RAM (MR6B L shou ld  remain low with the RAM removed) . 
A9 FFT 
A1 5 Keyboard (d isconnect cable W1 0 f rom the A1 2 Mother Board) 

1 .  Press the l i ne switch off . 

2. Remove the assemb ly. 

3. Press the l i ne switch on.  

4. I f  the fai l i ng  control l i ne in  tab le  7-1 0 is  now togg l ing  or TTL level h igh, start 
trou bl eshooting with this assembly (go to

· 
Section VI I I ). 

5. Press the l i ne· switch off. 

6. Replace the assembly. 

c. Perform steps 1 through 6 as fo l l ows:  

1 .  Press the l i ne switch off . 

2. Replace the A2 System C PU i n  its card nest. P lace the AB G lobal RAM on the 
03562-66540 extender board. 

3. Press the l i ne switch on.  

4. After the power-u p sequence i s  com p leted, use a logic p robe to verify the s igna ls  
i n  tab le 7-1 1 are togg l ing  between TTL leve l high and TTL levei iow. 

s .  I f  a l i ne is TTL level sta 

·o:� Ose faBle 7=1"110 aeter·mTne wFiiCFi assembly is defective. 
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Table 7-1 1 Control LInes Set #2 

Test 
Location Signal 

A8 U306-8 G DS l  

A 8  U608-1 1 G R/GWl 

A8 U608-1 2 RFDl 

A8 U608-1 4 MRFPPl 

A8 U 608-1 6 MRDF2l 

A8 U608-1 7 MRDF1 l 

A8 U608-1 8 MR FFTl 

A8 US09-7 M G D F2l 

A8 US09-1 2 MGFFTL 

A8 US09-1 4 MGDF1 l  

A8 US09-1 6 MG FPPl 

A8 U 301-8 B2G DS l  

A 8  U406-8 DAVl 

I n/Out 

A8 Out 

A8 Out 

A1 7 Out 

A7 Out 

AS Out 

AS Out 

A9 Out 

A8 Out 

A8 Out 

A8 Out 

A8 Out 

A8 Out 

AB Out 

Probable Causes 
of Fai lure 

Any assembly on the gl obal bus: 

A2 CPU, AS DGTL Fl TR 
A7 FPP, A8 RAM 
A9 F FT, A1 7 DSPl 

A8 RAM, A1 7 DSPl 

A8 RAM, A7 FPP 

A8 RAM, AS DGTl Fl TR 

A8 RAM, AS DGTl F l  TR 

A8 RAM, A9 FFT 

A8 RAM, AS DGTl Fl TR 

A8 RAM, A9 FFT 

A8 RAM, AS DGTl Fl TR 

A8 RAM, A7 FPP 

A8 RAM, A1 7 DSPl 

A8 RAM, A1 7 DSPl 

D. Perform steps 1 ·  through 6 for each of the fol lowing assembl ies: 

A2 System C PU 
AS Digi tal F i l ter 
A7 FPP 
i.\�J�f .. 

========� .. � .. �7�=�� �=�=========��A·¥,F��lb�roy=I�+�1{�e�I-��a�epe=--=-=--=·· ==========-==-=�-=. =-.==================�========���= 

1 .  Press the l i ne  switch off. 

2 .  Remove the assemb ly.  

3 .  P ress the l ine switch on.  

4. I f  the fa i l ing control l i ne in  tab le 7-1 1 i s  now togg l ing  or TTL leve l h igh,  start 
troub leshooting with this assembly (go to Section VI I I ) .  

5 .  Press the l i ne switch off. 

6.  Replace the assemb ly. 

7-37 
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E .  Perform steps 1 through 5 as fo l lows:  

1 .  P ress the l ine switch off. 

2. Replace the A8 G lobal RAM in i ts card nest. P lace the A6 Dig ital F i l ter  Contro l ler 
on the 03562-66540 extender board . 

3. P ress the l i ne switch on. 

4. After the power-u p sequence is com pleted, use a logic probe to verify the s ignals  
i n  tab le 7-1 2 are toggl ing between TTL leve l h igh and TTL level low. 

Table 7-1 2 Control Lines Set #3 

Test 
Location Signal In/Out 

A6 U304-6 BLDSL A6 Out 
A6 U304-7 BWR I T E L  A 6  Out 
A6 U304-9 B U D S L  A 6  Out 

5. l f  any of the l i nes are not togg l i ng, start troub leshooti ng with the A6 Dig ital F i lter 
Control ler (go to 8-9). 

6. Replace the A6 D igital F i l ter Contro l ler i n  its card nest. 

7-1 1  ISOLATING TRIGGER FAILURES 

T h i s  proced u re assumes the instrument operates correctly in  the free ru n mode, but  does 
not operate correctly in the trigger mode. Fo l low this procedu re start ing w ith part A to 
iso late the defective assemb ly. 

A. Start 

1 .  I f  the trigger operates correctly except in external  (EXT) trigger mode, start 
;;;;��,�" ������hF��J��:�f!4g�.i,�b!§:tlb1�A��l§J1;igge:�'5'sems'I¥",��:",8��g9; .. 

7-38 

2. Press the H P  3562A keys as fo l lows: 

SPCl 
FeTN . . . . . .  S E RV IC  

TEST  . . . . . .  T EST 
A L L  

3 .  I f  any self-tests f a i l ,  g o  to paragraph 7-7. 
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Table 7-1 1 Control Lines Set #2 

Test Probable Causes 
location Signal I n/Out of Failure 

A8 U306-8 G D S L  A 8  Out Any assembly on the global bus: 

A8 U608-1 1 GR/GWL A8 Out A2 C PU,  AS DGTL F LT R  
A 7  F PP, A 8  RAM 
A9 FFT, A1 7 DSPL . 

A8 U608-1 2 RFDL A1 7 Out A8 RAM, A1 7 DSPL 

A8 U608-1 4 MRFPPL A7 Out A8 RAM, A7 FPP 

A8 U608-1 6 MRDF2L AS Out AB RAM, AS DGTL F L  TR 

A8 U608-1 7 MRDF1 L AS Out A8 RAM, AS DGTL F L  TR 

A8 U608-1 8 MRFFTL A9 Out A8 RAM, A9 FFT 

A8 U S09-7 MGDF2 L  A8 Out A8 RAM, AS DGTL F L  TR 

A8 US09-1 2 MG FFTL A8 Out A8 RAM, A9 FFT 

A8 US09-1 4 M G D F1 L  A8 Out A8 RAM, AS DGTL FL TR 

A8 US09-1 6 MGFPPL AB Out A8 RAM, A7 FPP 

A8 U301-8 B2G DSL A8 Out A8 RAM, A1 7 DSPL 

A8 U406-8 DAVL A8 Out A8 RAM, A1 7 DSPL 

o. Perform steps 1 . through 6 for each of the fol lowing assembl ies: 

A2 System CPU 
. AS Dig ital F i lter 

-: -��-f'F:" - .... ..... . . .. .. - . " . 

::::::::::A�7=FP:P::::::�::::::===== __ --';"----� "' "= 

----*�lspla:VTnterface--- --

1 .  Press the l i ne switch off. 

2 . Remove the assemb ly. 

3. Press the l i ne switch on. 

4. I f the fai l i ng contro l l i ne in tab le 7-1 1 i s now togg l i ng or TTL leve l h igh, start 
troubleshooting with this assembly (go to Section V I I I ). 

5 .  Press the l i ne switch off. 

6. Replace the assembly. 

7-1.7 
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E. Perform steps 1 through 5 as fo l lows: 

1 .  Press the l i ne switch off. 

2 .  Replace the AB G lobal RAM i n  its card nest. P lace the A6 D igital F i l ter Control ler 
on the 03562-66540 extender board . 

3 .  Press the l i ne switch on. 

4.  After the power-up sequence is completed, use a logic probe to verify the signals 
i n tab le 7-1 2 are toggl ing between TTL level h igh and TTL level low. 

Table 7-1 2 Control Lines Set #3 

Test 
Location Signal I n/Out 

A6 U304-6 BLDSL A6 Out 
A6 U 304-7 BWRITEL  A6 Out 
A6 U 304-9 BUDSL A6 Out  

S. l f any of the l i nes are not togg l i ng, start troubleshooting with the A6 Digital F i lter 
Contro l ler (go to 8-9). 

6. Replace the A6 Dig ital F i lter Control ler in its card nest. 

7-1 1 ISOLATING TRIGGER FAILURES 

Th i s  procedu re assumes the in strument operates correctly in the free ru n mode, but does 
n ot operate correctly in the trigger mode. Fol low this procedu re starting with part A to 
i so late the defective assemb ly. 

A. Start 

2. Press the H P  3562A keys as fol lows: 

SPCl 
FCTN . . . . . .  S ERV IC 

TEST . . . . . .  TEST 
ALL 

3 .  I f any self-tests fai l ,  go to paragraph 7-7. 
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4. Press the H P  3562A keys as fo l lows: 

SPCL 
FCTN . . . . . .  S E RVIC 

TEST . . . . . .  T E ST 
SOURC E  . . . . . .  SOURCE 

MA I N  
5 .  When this test i s  f in ished press the keys as fol l ows: 

. . . . . .  FR E N D  
I N TFCE 

MOD E L  3562A 

6. I f  the Source Main test or the Digital Source FIE I nterface test fai l s ,  start troub leshooting  with the A 1 D igita l  Source (go to 8-5). 
7. If the trigger operates correctly except in remote H P- I S  trigger mode and the A1 Digital Source self-tests passed, start troub leshooting with the A2 System C P U  (go to 8-6). 

B . Use a SNC Tee to connect the front panel  Sou rce output to channel  1 and channe l  2 .  
Press the H P  3562A keys as fo l lows: 

SO U RCE . . . . . .  SOURC E  

SE LECT 
TRIG 

L EVE L . . . . . .  5 V 

. . . . . .  F IXED 
S I N E  : . . . . .  1 25 Hz 

. . . . . .  CHAN 1 
I NPUT 

I IlV1E 
R E C  1 

SCA LE . . . . . . .  Y F IXD 
SCALE . . . . . .  - 7,  7 V 

Refer to f igure 7-9 to verify the correct resu lt. 
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3562A TOP V I EW, 
COV E R  REMOVED 

A31 TP3 

A31 TP1 

-

FRONT 

:-- :--

- A32 TP303 
I-. -

D. Use a scope to verify the signals TR IG I N  and TR IGRO are operating correctly as shown 
in waveform -1 4 (refer to 7-1 3). If these signals are correct go to part G .  

E .  Perform steps 1 th rough 5 as fo l l ows: 

1 .  Press the l ine switch off. 

2. Put A32 ADC 1 on the 03562-66541 extender board. 

3. Press the l ine switch on. 

4. Repeat part B. 

5 .  Use a scope to verify the signals i n tab le 7-1 3 are operating correctiy. 

- -- - - - -Table 7-1 3  Trtgaer Slanal rh .. r" it !  - -.� ."''0 _ _  

",.<�-�� "u,�,m ,,�v� cr�=,_m,_ "';,7';;;'''''''''� "-��� �¥'O_� 

Location Signal InlOut 

A32 TP303 TRIG1 @ A32 Out 

A31 TP3 TRI GRO A31 Out 

- ·Waveform .-

Number 

#1 5 

#1 5  

�,. _ c 

Prol}-able Cause 
of Failure 

A32 ADC 1 (go to 8-1 9) 

A31 Trigger (go to 8-1 8) 

-. -

7-41 
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7-42 

f. Perform steps 1 through 5 as fo l lows: 

1 .  Press the l i ne switch off. 

2. Put A32 ADC 2 on the 03562-66541 extender board. 

3 . Press the l i ne switch on. 

4. Repeat part C. 

5 . Use a scope to verify the s igna ls in table 7-1 4 are operating correctly. 

Test 
Location 

A34 TP303 

A31 TP3 

Table 7-1 4  TrIgger SIgnal Check #2 

Waveform 
Signal 'n/Out Number 

TRIG2@ A34 Out #1 6 

TRIGRO A31 Out #1 6 

G .  Perform steps 1 through 4 as fol l ows: . 

1 .  Press the I ine switch off. 

Probable Cause 
of Failure 

A34 ADC 2 (go to 8-1 9) 

A31 Trigger (go to 8-1 8) 

2. Put A30 Analog Source on the 03562-66541 extender board. 

3. Press the l i ne switch on. 

4. U se a scope to verify the s ignals in tab le 7-1 5 are operati ng correctly. Press A2 S1 
(reset switch on A2 CPU) to view the STIM@ and CAL TRIG waveforms (these s ignals 
are d isabled when cal i bration is f in i shed). 

Table 7-1 5 Trigger Signal Check #3 

,,... 

Press A2 51 to view waveforms. 

A30 TP8 ST I M @  A30 Out #1 7 A30 A N LG SCE (go to 8-1 7) 

A30 ) 30-1 9 CALTRIG A30 Out #1 7 A30 A N LG SCE (go to 8-1 7) 

H. Perform the fol lowing steps: 

1 .  Press the l i ne switch off. 

2. Put the A1 Digital Source on the 03562-66540 extender board . 

3 . Press the l i ne switch on. 
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4. Repeat part B. 

5 .  Use a log ic probe or scope to verify the s ignals in tab le 7-1 6 are toggl ing between 
TTL leve l high and TTL leve l low. 

Table 7-1 6 TrIgger SIgnal Check #4 

Test Signal 
Location Name In/Out 

A1 TP9 B FST A1 0ut 

A1 J 1 -83 ARML A6 Out 

6. Press the PAUS E/CONT key. ARML shou ld now remain at TTL level high. 

7 .  If ARML and BFST are operating correctly, start troubleshooting with the A6 Dig ital 
F i lter Contro l ler (go to 8-9). 

8. Connect A1 TP1 2  to A1 ) 705-2 . 

9 .  Repeat part B. 

10. If the instrument now triggers (the waveform may move around on the d i sp lay), 
start troubleshooti ng with the A6 Dig ital F i lter Control ler (go to 8-9). 

1 1 .  If the instrument sti l l  does not trigger, start troubleshooting with the A 1 D ig ital 
Source (go to 8-5). 

7-1 2 LOOP MODE AND INTERMITTENT FAILURES 

Loop mode is used for some s ignature analysis tests and to f ind interm ittent fai l u res. Many 
i nterm ittent fai l u res can be isolated by iu nn ing the self-tests in this mode. When the ioop 
mode is activated, the instrument conti nua l iy repeats a test unti l power is cyc led, the 
lo?p mode is shut off, or a fai I u re is fou nd. Most of the self-tests can be_JuojnJnQP_mode._ 

F-P-.-�::-�' ���i§,',�,'" R'�H'l ,�r't-e -�1H�"�f:'t�H&wi'l1g=:seJtte'SEf#H J6-0p: m-a:d"e"'To,' nelp:'isofate -mtermIHent falrll,r��: " . , . •  " ,- .. - ' .' . .. . . - ' . ",-.--.----- "�" _""""" .;"��;:;;;:';,:"':::o;--"-=--"�._."'�"�,,�"',.:,;,,;,,_ ... -.. ".�;;._;;;;,�z..--- -7_'-""-"--;;';�";"C;,=--- ---;;;;"'';:;';;','7'- _,;� ,,_'''''_ ",mw' 

TEST ALL 
H P-I B D IAG 
DFA FUNCTN 
F I LTER TEST 
FFT FUNCTN 
FPP FUNCTN 
GLOBAL RAM 
PROG ROM 
SOURCE FUNCTN 
LO FUNCTN 
FR END FUNCTN ' 
D IGTAL TEST 

7-43 
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7-44 

Use paragraph 7-1 4 for the location of the service test keys. 

To turn the loop mode on press the fol lowing keys: 
SPC L 
FCTN . . . . . .  S ERV IC 

TEST . . . . . .  LOOP 
ON 

Press the keys to start a self-test. Fai l u res of a test are entered i n the test log, the self-test 
stops, and the test log i s d isplayed. 

To turn the loop mode off press A2 S1 (reset switch on A2 CPU) or press the keys as fol lows: 

RETURN . . . . . .  LOOP 
OFF 

Troubleshooting Hints 

1 .  Common causes of i nterm ittent fai l u res are: 

Cold solder jo ints 
Loose cables 
ICs loose i n  sockets 
Loose sc rews on power supply 
An assembly part ia l ly out of its card nest 

2. An inte rm ittent fai l u re in the i n strument can be caused by an assemb ly's bottom 
connector that attaches the assembly to the A 12 Mother Board. Check for loose 
pins on the connector. 

3. I f the instrument interm ittently fai ls to power up, the most l ikely cause is the power 
supply control c i rcu its (go to 8-1 6). 

4. I nterm ittent keyboard fai l u res can be caused by the r ibbon cable (W10) between 
the A1 5 Keyboard and A1 2 Mother Board . 
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7-1 3 WAVEFORMS 

Use these waveforms to verify operation at various test points in the i nstrument. A l l  
osci l loscope measu rements are taken us ing a 1 0:1 probe. Notes un ique to a measurement 
are written next to the waveform . 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at man y points can, if contacted, result in personal injury. 

Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters Waveform 

C H I  CPLG-DC / 
20.48 MHz Time CH I - 1 12121 mV ..... O l v  

Connect CH1 to A31 TP1 0  Pulse shape rb r-' rh / \ I \ 
/ \ I 

r-\ 

I 
Osci l loscope: OVdc I I. .\ I",J ,.,. .I. I ."'" 

C H1 Y/Diy 1 00 mY/DiY 

CH1 Cou pl ing dc 

Time/DiY 20 ns/Diy 
Trigger CH1 

1 0.24 M H z  T i m e  

Con nect C H 1  t o  A1 T P4 Pulse shape 

----
'Ro�" _." -

OVdc 

CH1 Y/Diy 1 00 mY/DiY 

CH1 Coup l i ng dc 

Time/Diy 50 ns/Diy 

Trigger C H1 

. �  V 

M T - C H I 

M a l n =  2121 n s / D l v  

#1 

CH I C P L G - D C  

C H l - 1 121 121 m V / D j v  

r 

- -

V 

r 
I 

- -

r:. 

MT-CH I 

- ....... . -

.r; V 

r 
I f  

M a l n - 5 121  n s / D f v  

#2 

\j IV 

� 11 
�"'"..:::::t".� J!� .  

. - =-

.r-: : V  

'''' �=- ,y � - .' -

.r-! V 

< ·F--
_. _ - . .-

c. IV 

-- -. _.M __ 
-

7-45 
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Table 7-1 7 Instrument Waveforms cont. 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters Waveform 

CH I C P L G - D C  

8 MHz Time CH I =  1 0 121 m V / D i v  

Connect CH1 to A2 TP5 Pulse shape / 'I ,r' / 
r 

\ 
Osci l loscope: 

'\ � 
Bandwidth Lim it: ON 
CH1 V/Diy 1 00 mV/Div 
CH1 Coupl ing dc 

M T = C H l 

Time/Div 50 ns/Div M a l n =  5121 n s / D i v  

Trigger CH1 #3 

Press the keys as follows to view CNTCLK: 

SPC L FCTN . . . . . . .  S E RVIC TEST . . . . .  LOOP 
ON 

. . . . . . . T E ST SOURCE . . . . . . . FR E N D  
I NTFC E 

CNTCLK Time 

Connect CH1 to A1 TP1 1 

-1--1 
Osc i l loscope: 

Bandwidth Lim it: ON 

CH1 V/DiY 1 00 mV/Div 
I 

OVdc 

� 

Time/Div 10 fl,s/Div 
Trigger CH1 #4 

Press A2 S1 (reset switch on A2 CPU) after viewing waveform. 

7-46 
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Table 7-1 7 Instrument Waveforms cont. 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters 

SAMP and DREQL Time 
rel ationship 

Connect CH1 to A1 TP8 
Connect CH2 to A1 J 703-1 

Osci l loscope: 

CH1 V/Diy 200 mV/D iy 
CH2 V/Diy 200 mV/Diy 
CH1 Coupl ing dc 
CH2 Coupl ing dc 

Time/Diy 1 �s/DiY 
Trigger CH1 

SYN C2 and COS Time 
relations h i p  

Connect CH1 t o  A 4  TP8 
Connect CH2 to A4 TP24 Pu lse shapes 

Osc i l loscope: 

Waveform 

C H l C P L G - D C  C H 2  C P L G = D C  
C H L =  2 21 0  m V / D f v  C H 2 = 2 0 21  mV .... O r v  

J [ J r 
OVdc L J l J 

U 
OVdc I� 

M T - CH l 

M a i n  ... 1 u s / D I Y  

#5 

QVd, [ -Il l, I I · � :1: I: I - ! I 
CH1 V/Diy 200 mV/Diy 

OVrl,lJJIIJ ... LIJLLLI CH2 V/Diy 1 00 mV/Diy 
CH1 Coup l i n g  d c  
CH2 Cou pl ing  dc 

Time/Diy 1 �/DiY 
Trigger CH1 #6 

7-47 
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Table 7-1 7 Instrument Waveforms 

I":" " "":�,,,'''' "- � .  --.. �"-". -

7-48 

- --
- . 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters 

Refer to the SYNC2 Test for setup (7-8, part C). 

COS (no DFA) 

Connect CH1 to A4 TP24 

Osci l loscope: 

CH1 Y/Div 1 00 mY/Diy 

CH1 Cou pl ing d c  

T ime/Div 1 JLs/Div 
Trigger C H1 

Press A2 S1 to view ST I M @ .  

STIM @  

Connect CH1 to A30 TP8 

Osc i l loscope: 

Bandwidth Lim it: 
C H1 Y/Div 
CH1 Cou p l ing 

Ti me/Div 
Trigger 

-::ISD�;and�bU..o 
= - .  - - . 

O N  
1 0  mY/Diy 
dc 

5 JLs/Div 
C H1 

- -

Connect C H1 to A4 TP1 6 
Con nect CH2 to A4 TP1 7 

Osci l loscope: 

CH1 Y/Div 1 00 mY/Diy 
C H 2  Y/Div 200 mY/Diy 

C H1 Coup l i ng d c  
CH1 Coup l ing dc 
Time/D iv 500 ns/Div 
Trigger C H1 

Time 

Pulse shape 

Time 

Pu lse shape 

Ampl itude 

_ . .  TAmE'! ---
� ' rel'ationship 

Waveform 

"'"' ....,......, 

OVdc --F== 

#7 

C H I C P L G - D C  

OVdc 

�- -

OVdc 

OVdc 

CH 1 - 1 0  m V  .... D l v  

- --- r--

HT-CH 1 

M a I n - S u s / D l v  

#8 

��=-�:cf��·--��ff������i����?o;��:·-

M T  CH I 
M a i ll = 5 0 0  n s / O l v  

#9 

- -�-
�= � ,�-.". .-.�.-, 

- -- -
•.. . - '" 
-
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Table 7- 1 7  Instrument Waveforms 

A ll jumpers should be in normal position 

Probe 1 0:1 

Important 
Setup Parameters 

SYNC2 and N lD Time 
relationship 

Connect CH1 to A4 TPB 
Connect CH2 to A4 TP1 7 

Osc i l loscope: OVdc 
Bandwidth Lim it: ON 
CH1 V/D iy 1 00 mV/D iY 
CH2 V/D iY 200 mV/DiY 
CH1 Cou pl ing dc OVdc 
CH2 Coupl ing dc 
Time/Diy 1 p,s/DiY 
Trigger C H2 

N lD and N DCK Time 
relationship 

Connect CH1 to A4 TP1 7 
Connect CH2 to A4 TP1 4 

Oscil loscope: 
OVdc 

Waveform 

CH I CPLG-DC 
C H l =  1 0121 m V / D l v  

I 
1 

M T = C H 2  

M a  1 n ""  I u s / D i Y  

#1 0 

C H I CPLG=DC 
CH I - 200 m V / O l v  

r-. 1'-1 
I l I I 

CH2 C P L G - D C  
CH2 = 2 '21 0  m V / 0 1 V  

-I 
I 

CH2 C P L G = D C  
: H 2  2 e 0  m " / D , v  

I l 
CH1 V/Diy 200 mV/DiY 

-� • -CH2 V/Diy 200 mV/DiY 
CH1 Coup l ing dc 

OVdc 
CH2 Cou p l ing dc 

Time/DiY 1 p,s/D iY 
Trigger CH1 

Set AB )3 i n  test (T) position to view Disp lay Refresh .  

Display Refresh 

.... _ ;000. . .... ' 
" 

"r' 

" ....,.' ..... ,"'-

- " ". � 

..." . ...:..< "'.""'-': ....... ';.".. . . ....,. 

'"' cv '\U -;0 

Osci l loscope: 

CH1 V/DiY 200 mV/DiY 

CH1 Coupl ing dc 

Time/DiY 5 ms/DiY 

Trigger CH1 

Timp 
==".= ... ' -

Pu lse s hape 

" """.",-- --

� 
M a i n = I u s / D i y  

#1 1  

CH I C P L G - D C  

� = . =  - .... -

i I 
OVdc 

1 

MT--CH l 
M . t n - 5 . 21  m s  ..... C t v  

#1 2 

Set AB J 3  to normal (N) position after viewing waveform. 

-
I I 1 J 

.' c.�",:" •• -__ --�::-". ,,-;;.. ,  
-
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7-50 

Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters Waveform 

Press the keys as fol l ows to yiew N SYNC and NCLK: 

SOU RCE . . . . . . .  SOU RCE LEVEL . . . . . . .  5 V 

. . . . . . .  B U RST CH I R P 

NSYNC and NCLK Time C H i C P L G = D C  CH2 CPLG = O C  
C H l - 2 121 0  mV;O l v  CH 2 - 2 1210 m V / D i v  

Connect CH1 to A1 ) 701 -1 L 
Connect CH2 to A1 J 701-3 l OVdc 

Osc i l loscope: 

CH1 V/Diy 200 mV/Diy 1 
C H2 V/Diy 200 mV/Diy l l 
C H1 Cou pl ing dc OVdc 

CH2 Cou p l i ng dc 
M T ", C H l 

T ime/Diy 2 ms/Diy M a i n "'" 2 . 0  m s / D l v  

Trigger CH1 #1 3  

Refer to paragraph 7-1 1 for the H P  3562A input and key presses to yiew T R I G  I N  and TRIGRO. 

TR!G I N  and TRIGRO Time 
Relationsh ip  C H I C P L G - D C  C H 2  C P L G - D C  

CH l =  1 0 0 m V / O l v  CH2 � 2 0 0  m V / O l v  

Con nect CH1 to A31 TP1 
-=-- -... � 

Connect CH2 to A31 TP3 Pulse shape 

Osci l loscope: 

Bandwidth L i m it: O N  -,.., 
:' - - -'; "rYi\11Dl· � .---,- -I/Di,,_ 

CH1 Coup l ing dc 
CH2 Coup l ing dc 
T ime/Diy 2 ms/Diy 
Trigger C H 2  

/ 

I 
- - " 

MT CH2 

'" 

I 

M a i n "'" 2 . 121  

/ 
-----

I 

m s / D l v  

#1 4  

/ 
'\. -----

J \ 
---,"'" � � 

. 

� 
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Table 7-1 7  Instrument Waveforms 

All jumpers should be in normal position 

Probe 10:1 

Important 
Setup Parameters Waveform 

Refer to paragraph 7-1 1 for the H P  3562A input and key presses to view TRIG1 @ and TR I G RO. 

TRIG1 @ and TRIGRO Time 
Relationship 

C H I C P L G - D C  CH2 C P L G - O C  
CH I =- 1 0 0 m V / D l v  CH2 - 2 0 0 m V / D f v  

Connect CH1 to A32 TP303 
Connect CH2 to A31 TP3 Pu lse shape ./ V 0 OVdc 

.......... / ........ r--. 
Osci l loscope: 

Bandwidth L imit: O N  I 
CH1 V/Diy 1 00 mV/Div OVdc I 
CH2 V/Diy 200 mV/D iv 
CH1 Cou p l in g  dc 
CH2 Cou p l ing d c  M T = C H 2  

M a  I n =  1 .  '" m s / O l v  

Time/D iv 1 ms/DiY 
Trigger CH2 #1 5 

Refer to paragraph 7-1 1 for the H P3562A input and key presses to view TRIG2@ and TRI GRO.  

TRIG2@ and TRIGRO 

Connect CH1 to A34 TP303 
Connect CH2 to A31 TP3 

Osc i l l oscope: 

Bandwidth L im it: ON 

CH1 V/D iy 1 00 mV/Div 
CH2 V/Diy 200 mV/Div 

eH1 -(nti 01 inl:t 
-- � rlr- -' - -

CH2 Cou p l i n g  d c  
Time/Div 1 ms/Diy 
Trigger CH2 

Time 
Relationship 

Pulse sh ape 

.""'" � """- -

C H l C PL.. G - D C  C H 2  CPL.G-DC 
C H l -'" 1 0 13 m V / O i v  C H 2 - 2 0 121  m V  ..... O l v 

OVdc /1.--' i"'---
I'---. / ......... r-...., 

I I 
OVdc I I 

.. � - � "  -"---- = �. '=" = , -- "  --'+ 

M a  1 n '"" 1 . 0  m s / D i y  

#1 6  

--

- -
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Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 

Probe 10:1 

I mportant 
Setup Parameters Waveform 

Press A2 51 to view 5TI M @  and CAL TR IG .  

STl M @  and CALTRIG Time C H l C P L G = D C  C H 2  C P L G = D C  

Relationship C H I =  l e  m V / D l v  C H 2 =  2 0 0 m V / D i v  

Connect CH1 to A30 TP8 
Con nect CH2 to A30 ) 30-1 9 Pu lse shape OVdc 

Osc i l loscope: r� � � 

Bandwidth L im it: O N  
CH1 V/Diy 10 mV/D iv l r l r 
CH2 V/Diy 200 mV/Div OVdc I I I I 
CH1 Coupl ing dc 
C H2 Coup l ing  dc 

M T =CH l 
M a i n = 5 u s / D i Y  

T ime/Div 5 �s/Div 
Trigger CH1 #1 7  

7-52 
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7-1 4  SPCL FCTN KEY MAP 

This paragraph shows the location of al l the service test keys. Use the key map to f ind 
the key for a particu lar self-test. A l l keys marked in bold perform a self-test or a group 
of se lf-tests . Other soft keys are 'either used to reach the next level of soft keys or are 
used for other pu rposes such as adjustments and s ignature analys is . 

[ SPCL 1 FCTN SELF D TEST 
SERVIC D TEST 

TIME D H . M . S .  

DATE D M. D. Y 

BEEPER D ON OFF 

SOURCE D PROTCT D 
PwrSRQ D ON OFF 

Figure 7-1 0  SPCL FCTN Key Map 

-. T��l D 
TEST 

MEMORY 

TEST D PROC 

TEST 
SOURCE 

TEST 
INPUT 

TEST 
RESULT 

LOOP D ON OFF 

RETURN D 

� TEST D -----,...- LOG 

FAULT D LOG 

D 
CLEAR D TEST D 
CLEAR D FAULT D 
FAULT D 

� FR END D AD�UST 

ADC D 
D D 
D 
D D 

RETURN 

--. FA END [ 
FUNCTN 

FIRST [ 
PASS 

DIGTAL [ TEST 
DIGTAL [ 

TRACE 

PASS [ 
THRU 

SECOND [ 
PASS [ 

RETURN [ 
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� SOURCE D FUNCTN 

-. OFFSET D FR ENO 
ADJUST INTFCE 

CALlBR D ADJUST 
SOURCE D MAIN 

SIDE A D ZOOM 
20 dB 

SIDE B D 20 dB 
LO O FUNCTN 

SIDE A D 40 dB 
LO DSA D PATT 1 

SIDE B D 40 dB 
LO DSA D' 
PATT 2 

D RETURN D 
RETURN 

� TEST 
FPP 

TEST D FFT 

TEST D DFA . 

TEST D KEYBD 

TEST 
CPU 

D 
RETURN 

--. HP-IB 
FUNCTN 

HP-IB D DIAG 

HP-IB D CONNEC D 
D 
D 
D 

RETURN 

� FPP [ 
FUNCTN 

� FFT D FUNCTN 
COMANO [ 
POINTR 

� DFA O ; FFT BLOCK [ 
FUNCTN STATUS SET 

FILTER D : FFT ALU [ 
TEST , INTRPT TEST A 

LOCAL D 1 FFT O ALU [ 
BUS ' RAM TEST B 

DMA D J FFT D RESET [ 
BUS ' ROM FPP 

FILTER D I FFT D 
JUMPER [ 

BUS INTFCE ECHO I 
DFA D ! D RETURN [ 

PATT 1 
DFA D R9TURN D PATT 2 

RETURN 

I " 
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7-1 5 TEST LOG AND FAULT LOG DESCRIPTIONS 

A. Test Log 

The test log i s a record of the resu lts of the last self-test run . Pass and fai l  messages are 
entered in the test log whi le a self-test is ru nn ing. The resu lts of the power-up tests are 
also entered in the test log. If a self-test stops before f in ish ing or to verify the resu lt of 
the power-up tests, the test log can be read by press ing the keys as fo l lows: 

SPC L 
FCTN SERV ICE 

TEST TEST 
RESULT TEST 

LOG 

If a self-test fai ls , error messages are l isted for each test, then the test name is l i sted. For 
example (f igure 7-1 1 ), the Gate Array Test only fa i led on channel 1 when the test was 
performed in the TEST ALL sequence. 

3 5 6 2  S e r v i c e  T e s t s  
F l o a t i n g  P o i n t  Pr o c e s s o r  

FFT Pr o c e s s o r  

G l o b a l  R a m  [ADC C h a n n e l  2 G a t e  Ar r a y  

TEST MESSAGES A D C  C h a n n e l  1 Lo g i c  . . . . . . . . . . . . . . . . .  

ADC C h a n n e l 1 P o s  Ov e r f l o w  . . . . . . . . . .  

ADC Ch a n n e l  1 N e g  Ov e r f l o w  . . . . . . . . . .  

TEST NAME A D C  G a t e  A r r a y  . . . . . . . . . . . . . . . . . . . . . . . .  
Sou r c e  Te s t  

C h a n  1 J: n p u t  Op e r a t i o n . . . . . . . . . . . . . .  
C h a n  2 J: n p u t  O p e r a t i o n  
C h a n  1 J: n p u t  0 i s t o r t i o n  

C h a n  2 J: n p u t  D i s t o r t i o n  
Fr o n t  En d . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ca l i b r a t i o n  W s i t  

C a l i b r a t i o n  Ac c u r a c y  
C a l i b r a t i o n  S o u r c e  . . . . . . . . . . . . . . . . . .  

Ca l i b r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OFA F i l t e r e d  C n a n  I n t s r r u p t  

DFA Un f i 1 t e r e d  C h a n  J: n t e r r u p t  

-.--

Figure 7-1 1 Test Log Example 

P a s s s s  

P a s s e s  

P a s s s s  

P a s s e s  

F A J: L S  

F A J: L S  
F A J: LS 
F A J: L S  
P a s s e s  

F A !: L 9  

P a s s e s  
P a s s e s  
P a s s e s  

F A J: L S  
P a s s e s  
P a s s e s  

F A J: L S  

FA J:LS 
P a s s s s  

P a s s e s  

7-55 
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B. Fault log 

The fau lt log l i sts the A2 System CPU run-time errors or d i screpanc ies. I t also gives the 
revis ion code of the software that is in the instrument. Only assembl ies that use the system 
bus generate fau lt log error messages, however, a fa i lure on any assembly may cause a 
fault log entry. Use the fau lt log as a supplement to the fau lt iso lation p rocedu re. To 
read the test log press the keys as fol lows: 

SPCl 
FCTN . . . . . .  S ERVICE 

TEST . . . .  , .  TEST 
RESULT . . . . . .  FAULT 

LOG 

Fau lt log messages accumu late i n the fault log unt i l the log is c leared . Use tab le 7-1 8 
to i nterpret fau lt log messages. 

NOTE 

Using beeper commands other than those specified in this manual 
may result in a 'software fault' entry in the fault log. 
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Data Add ress 

" _r' _ _  

- -

From 

000000000 

00003DOOO 

000060000 

000 DOOOOO 

OFFFFB001 

OFFFFB01 1 

OFFFFB1 00 

OFFFF81 21 

OFFF F81 40 

OFFFF81 60 

OFFFF81 BO 

OFFFFB1 A1 

OFFFF81 CO 

-

To 

000007FFF 

000040FFF 

00007FFFF 

000E3FFFF 

OFFFFBOOF 

OFFFFB01 F 

OFFFFB1 04 

OFFFF81 27 

O FFFFB1 42 

O FFFF81 7E 

O FFFF81 8 F  

O FFFF81 AF 

OFFFF81 CE 

I -

Table 7-1 8  System CPU Address Map 

Description 

Fault Assembly 
Generating 

Message 

Mqnitor ROM A2 

Program RAM A2 

Data RAM AB 

Program ROM A3 

H P I B  A2 

Program mable A2 
Timer 

D is pl ay AB 

Keyboard A1 S 

FPP A7 

I BC A6 

Front E nd A1 
CONA Ti meout 
Trig Phase Error 

LO A4 
Le! Oscil .  

F FT A9 

Cal .Fa i l ure -

-- -

MODEL 3562A 

Possible 
Assemblies 

Failing 

A2 

A2 

A2, AB 

A2, A3 

A2, A22 

A2 

A2, AB, A1 7 

A2, A1 S 

A2, A7 

A2, AS, A6, A31 

A1 , A2, A3, A4, AS, A6 

A1 , A2, A3, A4, 
AS, A6, A31 , 
A32, A34 

A2, A9 

Any assembly 

-�- ,,"�� - _0-

7-57 
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7-1 6  DIAGNOSTIC DESCRIPTIONS 

The self-tests consist of approximate ly 40 d ifferent tests that are run either in groups o r 
individual ly to test a particular assembly, a function, or the entire instrument. The power-up 
tests are executed on tu rn-on, and the rest of the self-tests are invoked by press ing soft 
keys. This section describes the sequence of tests executed in groups and the SERV IC 
TEST soft key tests. Refer to tab le 7-4, "Power-up Test Codes" and tab le 7-6, "TEST ALL 
Messages" for a general description of the test resu lt messages. For a detai led explanation 
of test resu lt messages, refer to the troubleshooting paragraph for the assembly fa i l i ng . 

A. Power-Up Tests 

The power-up tests cons ist of two sets of tests, low-level and high-level . The low-level 
tests exercise the A2 System CPU, the A3 Program ROM, the A8 G lobal RAM, the global 
bus, and the system bus. Fau lt and pass codes for these assembl ies are d isplayed us ing 
the A2 System CPU test LEDs (A2 DS3 , A2 DS4). The high-level tests exercise the A9 FFT, 
A7 FPP, AS DGTL FLTR, and A6 D FL TR CONT assembl ies. Fau lts on these assembl ies 
are disp layed in the test log. The instrument performs a cal ibration if the power-up tests 
pass. Refer to figure 7-1 2 for the power-u p sequence. 
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Tests
· 
Pass 

Instrument 
Operational 

NO 

NO 

NO 

NO 

FIgure 7-1 2 Power-up Sequence 

AIi Core 

Tests Pass 

( 

STOP 
Test Code on 

Test LEDs, 
Display 

Test Log 

STOP 
Test Code on 

Test LEDs, 
Display 

Test Log 

STOP 
Enter faiiures 

in 
Test Log 

MODEL 3562A 

CORE TEST 
SEQUENCE 

7-59 
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B. Service Test Soft Keys 

Th i s section describes the function of each of the service test soft keys. Refer to f igure 
7-1 0, "SPCL FCTN Key Map" for the location of each of the soft keys. Refer to Section 
V I I and Section V I I I  for i nformation on how to use the service test soft keys to isolate 
a fai lu re. 

S E LF TEST 

The SELF TEST key invokes a sequence of self-tests that thoroughly exerc i ses the d igital 
and analog hardware of the instrument. This test i s designed to be used by the user to 
determine if the i nstrument is fu nction ing correctly. If this self test sequence fai ls, the 
fa i lu re is entered in the test log and 'Self Test Fai ls' is d isp layed. Refer to f igure 7-1 3 for 
the SELF TEST sequence. 
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Instrument 
Operational 

Figure 7-1 3 SELF TEST Sequence 

MODEL 3562A 

STOP 
Enter failure 

in 
-. -:r..,.t-be,,=== 
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SERVIC TEST 

Th i s key d isp lays the f i rst leve l of soft keys used in servic ing the H P  3562A. 

TEST ALL  

The TEST ALL key invokes a sequence of self-tests that thoroughly exercises the d ig ital 
and the analog hardware in the instrument. Each of the self-tests in the TEST ALL sequence 
can be run ind ivid ua l ly to help isolate the fa i l u re (Refer to paragraph 7-7, "TEST ALL"). 
As the TEST ALL sequence is executed the resu lts of each self-test is entered in the test 
l og . When the sequence is completed the test log is d isp layed . Refer to f igu re 7-1 4 for 
the TEST ALL sequence. 
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Figure 7-1 4 TEST ALL Sequence 

YES 

STOP 
Enter Results of 

Tests in Test Log, 
Display Test 

log 

NO 

NO 

STOP 
Enter failure 
in Test log, 

Display Test log 

Instrument 
Operational 

MODEL 3562A 
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TEST MEMORY 

Th i s key d isplays the menu of soft keys used in testing the A8 G lobal RAM and A1 7 Display 
I nterface. 

G LOBAL RAM 

This key i n iti ates the global functional test (th is test is done on power-up). The 
global bus is tested by echo ing data over the bus. If this test passes, a 'march ing 
pattern' test is done to TEST ALL of the A8 G lobal memory. I n  the marching pattern 
test, data is written into each memory location and then read from the the memory 
location. The global RAM test also isolates prob lems on the address l i nes and i n 
the refresh c i rcu its .  To find add ress fai l u res, the memory is i n it ia l ized by writing 
the add ress of each location into the location. The contents are then read out and 
verif ied . (Refer to 8-1 1 )  

PROG ROM 

At this time, this test has no function. A complete test of the A3 Program ROM 
is done on power-up. 

DSP INT TEST 1 ,  DSP INT TEST 2, DSP INT TEST 3, DSP I NT TEST 4 

These keys are used to isolated fa i lures i n the d isp lay i nterface c i rcu its on the 
A8 G lobal RAM and A1 7 Disp lay I nterface assembl ies (refer to 8-1 1 ). When one 
of these keys is pressed the HP 1 345A d i splay is d isabled. 

TEST PROC 

Th is key d isplays the menu of soft keys used to test process ing assembl ies in the instrument. 

TEST FPP, 

This key d isplays the menu of soft keys uSed to test the A7 Floati ng Point Processor. 
The FPP function test performs a complex mu ltip l ication on interna l ly generated 
data. For a complete descr iptio n of the FPP self-tests refer to paragraph 8-1 0, part 

TEST FFT 

This key d i splays the menu of soft keys used to test the A9 Fast Fou r ier Transform 
Processor. The FFT function test exercises the FFT functions by perform ing a forward 
and a reverse FFT, and exponential , Hann ing, u n iform, flattop, and user-defined 
windows on a known block of data. For a comp lete descr iption of the FFT se lf
tests refer to paragraph 8-1 3, part A. The instrument needs to be preset before 
runn ing any of the FFT self-tests. Several measurement setups can cause the FFT 
self-tests to fai l by setti ng parameters used by the FFT to unknown va lues. 
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TEST DFA 

This key d isplays the menu of soft keys used to test the A5 Dig ita l F i lter and the 
A6 Digital F i lter Control ler. The DFA fu nctional test performs a zoom test us ing 
each channel on an i nterna l ly generated square wave. This test does not use the 
inputs, ADCs, or analog source assembl ies. For a complete description of the DFA 
se lf-tests, refer to paragraph 8-9. The DFA PA TT 1 test requ i res j umper A5 J7 to 
be set to test pos ition . The DFA PATT 1 test is used for self-test and for signatu re 
ana lys is . The DFA PATT 2 is used only for s ignature analys is . When DFA PATT 2 
is pressed 'System Fau lt' is d isplayed . 

TEST KEYBD 

This key tests the A1 5 Keyboard system interface c i rcu its. The A2 System CPU 
reads the keyboard status reg ister and compares the result with a known good 
value. At the same time, the front panel LEDs are f lashed on, then off. 

TEST CPU 

This key d isplays the menu of the soft keys used to test the H P- I B c i rcu its on the 
A2 System CPU and the A22 H P-I nterface Bus. The HP-I B FU NCTN key tests the 
General Pu rpose I nterface Bus Adapter (A2 U41 2) by writi ng data to its reg isters 
and read i ng the data back. This test does not d i sturb devices connected to the 
H P- I B connector. The HP-I B D IAG key tests all of the HP-I B ci rcu its and must not 
be run with devices attached to the HP-I B connector. The HP- I B CONN EC test 
is used to troubleshoot the A22 HP- I B connector. Refer to paragraph 8-6, part D 
for instructions to use the H P-I B Connector test. 

TEST SOU RCE 

This key disp lays the menu of soft keys used in test ing the A1 Dig ital Source, A4 Local 
Osci l lator, and the A30 Analog Sou rce. 

e fl l , p r t:  t: 1 ' II.. ,rT II.. ' 
..J ,-, \o.J n , '-' L I V I  ... '-... 1 1  ... 

The SOURCE FUNCTN key is used to test the A30 Analog Source ( inc lud i ng the 

sou rce output and then the calibrator output Into the I nput channels. I he results 
are compared to known values. This test is the same test as the front end functional 
test (FR END FUNCTN). 

FR END I NTFCE 

This key i n itiates the Front E nd I nterface test (A1 Dig ital Source Test test). The 
A2 System CPU loads the A1 D igital Source with test data for the front end interface 
c i rcu its (contro l reg isters subb lock). The system CPU then reads the contents of 
the d igital sou rce's status registers. Fai led b its of the status reg isters are entered 
in the test log. The front end i nterface test verif ies the circu its on the d igital sou rce 
used to set up the A30 Analog Sou rce, A31 Trigger, A32, A34 ADCs, and the A33, 
A35 I nput assemb l ies. (Refer to 8-5) 

7-65 
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SOURCE MA IN 

This key in itiates the Dig ital Sou rce Self Test. The A2 System CPU loads the A1 
Dig ital Sou rce with test data to test most of the d ig ital sou rce's subblocks. The: 
system CPU then reads the contents of the d igital sou rce's status reg isters. Fai led 
b its of the status regi sters are entered in the test log. (Refer to 8-5) 

ZOOM 

This key in itiates the Zoom Test. A zoomed measurement is done using a test signal 
from the A30 Analog Source. I f this test passes, the A30 Analog Source main output, 
A4 LO, AS Dig ital F i l ter, A6 Dig ital Fi lter Contro l le r, A7 FPP, A9 FFT, and the A8 
G lobal RAM are verified. 

LO FUNCTN 

This key in itiates the LO Functional test. This test causes the LO to output phase 
and sine values to the A2 System CPU. The system CPU then compares the values 
to known good values . This test f i rst executes us ing external clocks (SYNC2 and 
10 MHz) and then runs again substituting internal clocks for the SYNC2 and 10 MHz 
clocks. (Refer to 8-8) 

LO DSA PATT 1 

This key is used i n the A4 Local Osci l l ator s ignature analysis tests . (Refer to 8-8) 

LO DSA PATT2 

This key is used i n the A4 Local Osci l lator s ignature analys is tests. (Refer to 8-8) 

TEST I N P UT 

This key d isplays the menu of soft keys used in testing and adjusting the A30 Analog Sou rce, 
A32, A34 Analog Dig ital Converter and the A33, A3S I nput assembl ies. 

FR END ADJ UST 

ADC 

This key disp lays the menu of soft keys used i n  testi ng the A32, A34 Analog D igital 
Converter. The AS Dig ital F i l ter status words are d isp layed when DI GTAL TRACE ,  
PASS TH RU, o r S ECOND PASS keys are pressed . 

FR END FUNCTN 

The FR END FUNCTN key is used to test the A30 Analog Source ( i nc lud ing 
the cal ibrator), the A32, A34 ADCs, and the A33, A3S Inputs. Th i s test enab les 
the analog sou rce output and then the cal ibrator output i nto the i nput 
channels . The resu lts are compared to known values. Th i s test is the same 
test as the Sou rce Test (SOURCE FUNCTN). 
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TEST RESU LT 

F I RST PASS 

This key d isplays the resu lt of the f i rst convers ion pass of the ADCs. (Refer 
to 8-19) 

D IGTAL TEST 

This key in itiates a test of the ADC's d ig ital section . The ADC Contro l le r 
(A32 U602) outputs test patterns to the AS Dig ita l Fi lter. The A2 System 
CPU reads the resu lts from the AS D igital F i lter and compares the resu lts 
with known good val ues. 

D IGTAL TRACE 

When th is key is pressed, a test pattern i s generated. By runn ing the Dig ital 
Trace test in loop mode, a logic probe or osc i l loscope can be used to trace 
d igital s ignals on the A32, A34 assembl ies. 

PASS THRU 

When this key is pressed, the ADC's outputs are d isp layed in the test log. 

SECOND PASS 

This key d isplays the resu lt of the second conversion pass of the ADCs. 
(Refer to 8-1 9) 

Th is key d i sp lays the menu for the Test and Fau l t Logs. Refer to paragraph 7-1 5 for a 
complete description of the Test Log and the Fault Log. The CLEAR TEST key is used to 
clear the Test Log (press twice to c lear log). The CLEAR FAU LT key is used to c lear the 
Fault Log (press twice to clear log). 

lOOP O N  O F F  

tests and to find interm ittent failures. Refer to paragraph 7-12, "[oop Mode and I nterm ittent 
Fa i lures" for a complete descript ion of the loop mode and how to use it. 

7-1 7 SELF-CALIBRATION 

The HP 3562A has a stab le internal ca l ibration sou rce which is used period ical ly to cal ibrate 
the input c i rcu its. The cal ibration s ignal is generated on the A30 Analog Sou rce c i rcu it 
board. The self-ca l ibration ru ns at the fol lowi ng times if the 'AUTO' cal ibration key is 
on: power-on, 8 m i nutes after power-on, 12 m i nutes after power-on, 40 m i nutes after 
power-on, and every two hours thereafter. 

7-67 
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The self-ca l i bration process consists of taking various measurements then generating 
cal ibration curves. These curves are used to correct measurements before they are displayed 
(the A7 FPP inc ludes in its measurement process a comp lex mu lt iply by a cal i bration 
correction cu rve). S i nce the cal ibration ad justments are done to the measurement after 
i t  is taken, the input assembl ies remain unchanged by the cal i bration process (except for 
the value put in the common mode rejection DAC, refer to 6-7 for a description of the 
common mode rejection DAC). The fol lowing measurements are taken to produce the 
cal ibration curves: 

Free-run measu rement using the fixed sine from the analog source (th is measurement 
is used to set the common mode rejection DAC on the A33, A35 I nput assembl ies) 

S ingle channel triggered measurements using the cal ibrator (Pseudo Random Noise 
Source subb lock (PRN), the i nverse of the PRN, and the 64 kHz square wave) 

Free-ru n frequency response measurement using the period ic ch i rp from the analog 
sou rce 

Free-ru n measurement us ing the fixed s ine from the analog sou rce 

Press the HP 3562A keys as fol lows to d isplay an example of the cal ibration curves: 

PRESET 

RAN G E  

SOU RCE 

WINDOW 

A & B  

PAU SE/CONT . 

,$P'€t 
FC rN 

SCALE 

. . . . . .  RESET 

. . . . . .  0 dBVrms 

. . . . . .  SOURCE 
LEVE L 

. . . . . .  UN I FRM 
(NON E) 

StE"P'tR 
ON OFF 
(toggle key) 

. . . . . .  Y F IXD 
SCALE 

. . . . . .  0 dBVrms 

. . . . . .  - 51 6  ENTER 

. . . . . .  - 1 .5, 1 .5 dB 

Refer to f igure 7-1 5 to see the example of the cal ibration curves. The range and source 
level can be varied to d isplay cal i bration curves for d ifferent ranges. 
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I N 8 T  L I N  8 :1  Un c a l  U n i f  O v :1 :1 . 5  

d B  

P e a k  
V 

- :1 . 5 
Fx d Y 0 H z  :1 0 0 k  

I N8T L I N  8 :1  U n c a l  Un i f  Ov :1 :1 . 5  

d B  

P e a k  
V 

- :1 . 5  
F x d  Y 0 H z  :1 0 0 k  

Figure 7-1 5  Calibration Curves 

Calibration FCiilures 

There are three type of cal ibration fa i lu res: cal ibration wait, cal.ibration accu racy, and 
cal ibration sou rce. Cal ibration fai l u re messages are entered i n the test log on power-up 
and when self-test or TEST ALL are run .  A cal ibration wait fai l u re means the cal i brat ion 
measurement did not complete with in the spec if ied t ime. A cal ibration accu racy fa i l u re 
means the magn itude or phase values exceeded the fol lowing cal ib ration l im its: 

S i ngle Channel F latness 

± 1 .5 dBVpk, 

± 3 .0 dBVpk, ±400 

S i ngle Channel Phase at 0° 

± 1 .5 °  

I f the cal ibration accu racy fai l u re occurs, the fa i lu re is entered in the test log and the 
cal ibration cu rves are used in measu rement read i ng. Any assembly in the i nstrument can 
cause a cal i bration fai l u re. If cal ib ration fai ls, run the TEST ALL d iagnosti c to isolate the 
fai l i ng assembly (refer to 7-7). It is also poss ib le that a l l  the assembl ies pass the i r  self
tests and there sti l l  is a cal ibration fa i l u re. 

I f the assemb l ies self-tests pass but there i s a 'Cal i bration Wait' fa i l u re, the measu rement 
may not be triggering. Ver ify the trigger c i rcu its in the instrument (go to 7-1 1 ). 

7-69 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MODEL 3562A FAULT ISOLATION 

7-70 

I f  the assembl ies self-tests pass but there is a 'Cal ibration Accu racy' fai l u re, the fo l lowing 
may be occu rring: 

a. The A30 Analog Source, A31 Tr igger, A32, A34 ADCs, or the A33, A35 I nput assembl ies 
need adjustment (refer to Section I l l ). 

b. The A30 Analog Sou rce, A31 Trigger, A32, A34 ADCs, or the A33, A35 I nput assemb.l ies 
are fai l i ng. Fo l low the procedu re in paragraph 7-8, " I solating Front End Fai l u res" and 
look for ampl itude variations. 

I f  the assembl ies self-tests pass but there is a 'Ca l ibration Source' fa i l u re, check the 
i n strument's trigger c ircu its (refer to 7-1 1 )  and the Pseudo Random Noise Source subblock 
on the A30 Analog Source. 
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insure sales or support availability for all products within a line, at all locations. 
Contact your local sales office for information regarding locations where HP support 
Is available for specific products. 

HP distnbutors are printed in italics. 

HEADQUARTERS OFFICES 
I f there is no sales office listed for your area, contact one of these 
headquarters offices. 

NORTH / C E NTRAL AF RICA 
Hewlett-Packard S.A. 
7, Rue du Bois-du-Lan 
CH- 12 17 MEYRIN 2, Switzerland 
Tel: (022) 83 1 2 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 
ASIA 
Hewlett-Packard Asia Lld. 
6th Floor, Sun Hung Kai Centre 
30 Harbour Rd. 
G.P.O. Box 795 
HONG KONG 
Tel: 5-832 32 1 1  
After Jan. I, 1984 
47th Floor, China Resources Bldg. 
26 Harbour Rd. , Wanchai 
HONG KONG 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HDNG KDNG 
CANADA 
Hewlett-Packard (Canada) Lld. 
6877 G'oreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (4 16) 678-9430 
Telex: 6 10-492-4246 
EASTERN EUROPE 
Hew.lelbl?:aek-a&fl-Ges-m-iFh 
r.9Jlox n 
A-1222 VIENNA, Austria 
Tel: (222) 2365 1 10 
Telex: 1 3 4425 HEPA A 
NORTHERN EUROPE 
Hewlett-Packard S.A. 
Uilenslede 475 
P.D.Box 999 
NL - 1 180 AZ AMSTEL VEEN 
The Netherlands 
Tel: 20 43777 1 
SOUTH EAST EUROPE 
Hewlett-Packard S.A. 
7, Rue du Bois-du-Lan 
CH- 12 17 MEYRIN 2, Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

OTHER EUROPE 
Hewlett-Packard S.A. 
P.D. Box 
150, Rte du Nant-O'Avril 
CH-1 217 MEYRIN 2, Switzerland 
Tel: (022) 83 8 1- 1 1 
Telex: 22486 hp sa 
Cable: HEWPACKSA Geneve 
MEDITERRANEAN AND 
MIDDLE EAST 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 
Atrina Centre 
32 Kifissias Ave. 
Paradissos-Amarousion, ATHENS 
Greece 
Tel: 682 88 1 1  
Telex: 21 -6588 HPAT GR 
Cable: HEWPACKSA Athens 
EASTERN USA 
Hewlett-Packard Co. 
4 Choke Cherry Road 
!lOCKVILLE, MD 20850 
T .... I .  1 00 ; \  r')�O l"lnnn I 'C'I .  \oJU 1/ c..;u-c.uuu 

MIDW ESTERN USA 
Hewlett-Packard Co. 
5201 TollviewJ)rjve 

'. ROttINGTE7!O"Q'WSi·,h:b01J8-
Tpt. (313) 2H oeoo 
SOUTHERN USA 
Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 
WESTERN USA 
Hewlett-Packard Co. 
3939 Lankershim Blvd. 
P.O. Box 3919 
LOS ANGELES, CA 91604 
Tel: (213) 506-3700 
OTHER INTERNATIO N AL 
AREAS 
Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (4 15) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 

Arranged alphabetically by country 

ANG OLA 
Telectra 
Empresa Tecnica de Equipamentos 
R. Barbosa Rodrigues, 4 1-1 DT. 
Caixa Postal 6487 
LUANOA 
Tel: 355 15,355 16 
E,P 

ARGENTINA 
. _HewlethPackard Argentina S.A. 
Avenida Santa Fe 2035 
Martinez 1640 BUENOS AtRES 
Tel: 798-5735, 792- 1293 
Telex: 17595 BIONAR 
Cable: HEWPACKARG 
A,E,CH,CS,P 
Biotron S.A.C.I.M. e I. 
Av  Paseo Colon 221, Piso 9 
1399 BUENOS AIRES 
Tel: 30-4846, 30- 185 1 
Telex: 17595 BIONAR 
M 

AUSTRALIA 

Adelaide,  South Australia 
Office 
Hewlett-Packard Australia Lld. 
153 Greenhill Road 
PARKSIOE, S.A. 5063 
Tel: 272-59 1 1  
Telex: 82536 
Cable: HEWPARO Adelaide 
A' ,CH,CM . . E,MS,P 
Brisbane, Queensland Office 
Hewlett-Packard Australia Ltd. 
10 Pay ne Road 
THE GAP, Oueensland 4061 
Tel: 30-4133 
Telex: 42 133 
Cable: HEWPARO Brisbane . 
A,CH,CM,E,M,P 
Canberra, Australia 
Capital Territory 
Office 
Hewlett-Packard Auslralia Lld. 
121 Wollongong Street 
FYSHWtCK, A.C.T. 2609 
Tel: 80 4244 
Telex: 62650 
Cable: HEWPARO Canberra 
CH,CM,E,P 
Melbourne, Victoria Office 
M�V?t�\I"!'llil§��",A,1?§ti'aIilf"�td" " .. 

BLACKBURN, Victoria 3 130 
Tel: 895-2895 
Telex: 31 -024 
Cable: HEWPARO Melbourne 
A,CH,CM,CS,E,MS,P 
Perth, Western Australia 
Office 
Hewlett-Packard Australia Ltd. 
26 1 Stirling Highway 
CLAREMONT, W.A. 60 10 
Tel: 383-2 188 
Telex: 93859 
Cable: HEWPARO Perth 
A,CH,CM,E,MS,P 

Sydney, New South Wales 
Office 
Hewlett-Packard Australia Ltd. 
17 -23 Talavera Road 
P.O. Box 308 
NORTH RYOE, N.S.W. 2 1 13 
Tel: 887- 16 1 1  
Telex: 21561 
Cable: HEWPARO Sydney 
A,CH,CM,CS,E,MS,P 
AUSTRIA 
Hewlett-Packard Ges.m.b.h. 
Grottenhofstrasse 94 
A-B052 GRAZ 
Tel: (0316) 29 1 5 66 
Telex: 32375 
CH,E 
Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 
P.O. Box 72 
A- 1 222 VIENNA 
Tel: (0222) 23 65 1 1 -0 
Telex: 134425 HEPA A 
A,CH,CM,CS,E,MS,P 
BAHRAIN 
Green Salon 
P.O. Box 557 
Manama 
BAHRAIN 
Tel: 255503-255950 
Telex: B44 19 
P 
Wael Pharmacy 
P.O. Box.648 
BAHRAIN 
Tel: 256 123 
Telex: 8550 WAEL BN 
E,C.M 

BELGIUM 
Hewlett-Packard Belgium S.A.lN.V. 
Blvd de la Woluwe, 1 00 
Woluwedal 
B-1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 
B RAZIL 
Hewlett�Packard do BrasH Le.C. Uda 
Alameda Rio Negro, 750 
Alphaville 
06400 BARUERI SP . T.ek:(ru¥�lj H .. . .. . .  . 

Telex: (OT1T338T2 HPBR-BR 
-�fF.FfEnpAelrlldD "Fault 
A,CH,CM,CS,E,M,P 
Hewlett-Packard do BrasH l.e.C. Ltda. 
Avenida Epitacio Pessoa, 4664 
22471 RIO DE JANEIRO-RJ 
Tel: (021) 286.0237 
Telex: 02 1 - 2 1905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,MS,P' 
ANAMEO I.C.E.!. Llda. 
Rua Bage, 103 
04012 SAO PAULO 
Tel: (0 1 1) 570-5726 
Telex: 02 1-2 1905 HPBR-BR 
M 
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CANADA 

Alberta 
Hewlett-Packard (Canada) Ltd. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 6T7 
Tel: (403) 235-3 100 
A,CH,CM,e' ,MS,P' 
Hewlett-Packard (Canada) Ltd. 
1 1 120A-178th Street 
EDMONTON, Alberta T5S 1 P2 
Tel: (403) 486-6666 
A,CH,CM,CS,E,MS,P 
British Columbia 
Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 
British Columbia V6X 2W7 
Tel: (604) 270-2277 
Telex: 610-922-5059 
A,CH,CM,CS,e ' ,MS,P' 
Manitoba 
Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H OY1 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P' 
Nova Scotla 
Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 
900 Windmill Road 
DARTMOUTH, Nova Scotia B2Y 3Z6 
Tel: (902) 469-7820 
CH,CM,CS,E' ,MS,P' 
Ontario 
Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit 6 
BURLlNGTON, Ontario P3A 2A3 
Tel: (416) 335-8644 
CS,M' 
Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N6E 2S5 
Tel: (5 19) 686-9181 
A,CH,CM,E ' ,MS,P ' 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 
Hewletl-Packard (Canada) Ltd. 
2670 Queensview Or. 
OTJ:AWAJlnJ..IlliD...K2.BJlK 1 

• f:!1ff:l6'1'itF.eliJ@6Ait4 . ,; . ..  
Hewlett-Packard (Canada) Ltd. 
220 York land Blvd., Unit # 1 1  
WILLOWDALE, Ontario M2J 1R5 
Tel: (416) 499-9333 
CH 
Quebec 
Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (5 14) 697-4232 
A,CH,CM,CS.E,MP,P· 
Hewlett-Packard (Canada) Ltd. 
Les Galeries du Vallon 
2323 Du Versont Nord 
STE. FOY; Quebec G1N 4C2 
Tel: (41 8) 687-4570 
CH 

CHILE 
Jorge Calcagni y Cia. Uda. 
Av. Italia 634 Santiago 
Casilla 16475 
SANTIAGO 9 
Tel: 222-0222 
Telex: Public Booth 44000 1 
A,CM,E,M 

Olympia (Chile) Llda. 
A v. Rodrigo de Araya 1045 
Casilla 256-V 
SANTIAGO 2 1  
Tel: (02) 22 55 044 
Telex: 240-565 OL YMP CL 
Cable: Olympiachile Santiagochile 
CH,CS,? 

CHINA, People's Republic of 
China Hewlell-Packard Rep. Office 
P.D. Box 4 18 
lA Lane 2, Luchang St. 

Beiwei Rd. , Xuanwu District 
BEIJING 
Tel: 33- 1947, 33-7426 
Telex: 2260 1 CTSHP CN 
Cable: 1920 
A,CH,CM,CS,E,P 
COLOMBIA 
Instrumentaci6n 
H. A. Langebaek & Kier S.A. 
Carrera 4A No. 52A-26 
Apartado Aereo 6287 
BOGOTA I, D.E. 
Tel: 212- 1466 
Telex: 44400 INST CO 
Cable: AARIS Bogota 
CM,E,M 

Casa Humboldt Ltda. 
Carrera 14, No. 98-60 
Apartado Aereo 51283 
BOGOTA I, DE 
Tel: 256- 1686 
Telex: 45403 CCAL CO. 
A 

COSTA RICA 
Cientifica Costarricense S.A. 
A venida 2, Calle 5 
San Pedro de Montes de Oca 
Apartado . 10 159 
SAN JOSE 
Tel: 24-38·20, 24-08- 19 
Telex: 2367 GALGUR CR 
CM,E,M 

.e¥'PRI:I6 . 
P. O. Box 4809 
14C Stassinos A venue 

NICOSIA 
Tel: 62698 
Telex: 2894 LEVIDO CY 
E,M,P 

DEN MARK 
Hewlett-Packard AfS 
Datavej 52 
OK-3460 BIRKEROD 
Tel: (02) 8 1 -66·40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard AfS 
Rolighedsvej 32 
DK-8240 RISSKOV, Aarhus 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

DOMIN ICAN REPUBLIC 
Microprog S.A. 
Juan Tomas Mela y Cotes No. 60 
Arroyo Hondo 
SANTO DOMINGO 
Tel: 565-6268 
Telex: 4510 ARENTA DR (RCA) P 

ECUADOR 
CYEDE Cia. Llda. 
Avenida Eloy Alfaro 1749 
Casilla 6423 CCI 
autTO 
Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
CM,E,P 

Hospitalar S.A. 
Robles 625 
Casilla 3590 
aUITO 
Tel: 545-250, 545· 122 
Telex: 2485 HOSPTL EO 
Cable: HOSPITALAR-Quito 
M 

EGYPT 
International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 
CAIRO 
Tel: 23829, 2164 1  
Telex: lEA UN 93830 
CH,CS,E,M 

EGYPOR 
P.O.Box 2558 
42 El Zahlaa Street 
CAIRO, Egypt 
Tel: 65 00 2 1  
Telex: 93 337 
P 

EL SALVADOR 
IPESA de El Salvador S.A. 
29 Avenida Norte 1216 
SAN SALVADOR 
Tel: 26·6858, 26-6868 
Telex: 20539 IPESASAL 
A,CH,CM,CS,E,P 

FINLAND 
Hewletl-Packard Oy 
Revontulentie 7 
PL 24 
SF-02 10 1 ESPOO 10 
Tel: (90) 45502 1 1  
Telex: 12 1563 hewBa sf 
61'm3Jilfe:S�J;L::","" ,::,_ · ·  ... 

Hewl?" Packers Ql 
(Olarinluoma 7) 
PL 24 
02 101 ESPOO 10 
Tel: (90) 452 1022 
A,E,MS 
Hewlett-Packard Oy 
Aatoksenkatv 10-C 
SF·40720-72 JYVASKYLA 
Tel: (94 1) 216318 
CH 
Hewlett-Packard Oy 
Kainvuntie 1 -C 
SF·90 140- 14 0ULU 
Tel: (981 ) 338785 
CH 

FRANCE 
Hewlett·Packard France 
Z.I. Mercure B 
Rue Berthelot 
F· 13763 Les Milles Cedex 
Alx-EN·PROVENCE

· 

Tel: 16 (42) 59-41 -02 
Telex: 4 10770F 
A,CH,E,MS,P' 
Hewletl·Packard France 
64, rue Marchand Saillant 
F-6 1000 ALENCON 
Tel: 16 (33) 29 04 42 
Hewletl-Packard France 
Boite Postale 503 
F·25026 BESANCON 
28 rue de la Republique 
F-25000 BESANCON 
Tel: 16 (81) 83·16-22 
CH,M 
Hewletl-Packard France 
13, Place Napoleon III 
F-29000 BREST 
Tel: 16 (98) 03-38·35 
Hewlett-Packard France 
Chemin des Mouilles 
Boite Postale 162 
F-69130 ECULLY Cedex (Lyon) 
Tel: 16 (78) 833-8 1-25 
Telex: 31 06 17F 
A,CH,CS,E,MP 
Hewletl-Packard France 
Tour Lorraine 
Boulevard de France 
F-9 1035 EVRY Cede x 
Tel: 16 6 077-96-60 
Telex: 692315F 
E 
Hewletl-Packard France 
Parc d' Activite du Bois Briard 
Ave. du Lac 
F·9 1040 EVRY Cedex 
Tel: 16 6 077-8383 
Telex: 692315F 
E 
Hewletl-Packard Frani:e 
5, avenue Raymond Cl1anas 
F·38320 EYBENS (Grenoble) 
Tel: 16 (76) 25-81,4 1 
Teiex: 980i24 HP GRENOB EYB): 
CH 
Hewletl-Packard Frarce 
Centre d' Affajre paris·Nord 

.. B1iliffieTIt 1\'I1lI:l�!��Q.Ma"Q"e: . .  8' le_ de la GgmT! !Oe _de Parjs 
Boite Postale 300 
F-93153 LE BLANC MESNIL 
Tel: 16 ( 1 ) 865-44·52 
Telex: 2 1 1  032F 
CH,CS,E,MS 
Hewlett-Packard France 
Parc d' Activites Cad era 
Quartier Jean Mermoz 
Avenue du President JF Kennedy 
F-33700 MERIGNAC (Bordeaux) 
Tel: 16 (56) 34-00-84 
Telex: 550 105F 
CH,E,MS 
Hewlett-Packard France 
Immueble "Les 3 B" 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cede x 
Tel: 16 (40) 50·32-22 
CH" 
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FRANCE (Cont'd) Hewlett-Packard GmbH 
Hewlett-Packard France Gesch!lftsstelle 
1 25, rue du Faubourg Bannier Herrenberger Strasse 130 
F-45OO0 ORLEANS 0-7030 BOBLlNGEN 
Tel: 16 (38) 6B 01 63 Tel: (703 1) 14-0 
Hewlett-Packard France Telex: 
Zone Industrielle de Courtaboeuf A,CH,CM,CS,E,MP,P 
Avenue des Tropiques Hewlett-Packard GmbH 
F-91947 Les Ulis Cedex ORSAY Gesch!lftsstelle 
Tel: (6) 907-7B-25 Emanuel-Leutze-Strasse 1 
Telex: 60004BF 0-4000 DUSSELDORF 
A,CH,CM,CS,E,MP,P Tel: (02 1 1) 5971 - 1  
Hewlett-Packard France Telex: OB5/B6 533 hpdd d 
Paris Porte-Maillot A.CH:CS.E.MS.P 
15, Avenue de L'Amiral Bruix Hewlett-Packard GmbH 
F-757B2 PARIS CEOEX 16 Geschllftsstelle 
Tel: 16 ( 1 ) 502-12-20 Schleefslr. 2Ba 

GREAT BRITAIN 

See United Kingdom 

GREECE 
Kostas Karaynnis S.A. 
8 Omirou Street 
ATHENS 133 
Tel: 32 30 303, 32 37371 
Telex: 2 15962 RKAR GR 
A,CH,CM, CS,E.M,P 

PLAISIO S.A. 
G. Gerardos 
24 Stournara Street 
ATHENS 
Tel: 36- 1 1- 160 
Telex: 22 /871 
P 

Telex: 6 13663F 0-4600 DORTMUND-Aplerbeck G UATEMALA CHJ.4S,P Tel: (023 1) 45001 IPESA 
Hewlett-Packard France Hewlett-Packard GmbH Avenida Reforma 3-48, Zona 9 
1 24, Boulevard Tourasse Vertriebszentrale Frankfurt GUA TEMALA CITY 
F-64000 PAU Berner Slrasse 1 1 7  Tel: -316627, 3 14786 
Tel: 16 (59) BD 3B 02 Postfach 560 140 Telex: 4 192 TEL TRO GU 
Hewlett-Packard France 0-6000 FRANKFURT 56 A,CH,CM,CS,E.M,P 

2 Allee de la Bourgonnette Tel: (061 1) 50-04-1 
F-35100 RENNES Telex: 04 13249 hpffm d HONG KONG 

Tel: 16 (99) 5 1-42-44 A,CH,CM,CS,E,MP,P Hewlett-Packard Hong Kong, Ltd. 
Telex: 740912F Hewlett-Packard GmbH G.P.O. Box 795 
CH,CM,E,MS,P' Gesch!lftsstelle 5th Floor, Sun Hung Kai Centre 

30 Harbour Road 
Hewlett-Packard France A!Jssenstelle Bad Homburg HONG KONG 
98 Avenue de Bretagne Loulsenstrasse 1 1 5  Tel: 5-B3232 1 1  
F-76100 ROUEN 0-6380 BAD HOMBURG Telex: 66678 HEWPA HX 
Tel: 16 (35) 63-57-66 Tel: (06172) 109-0 Cable: HEWPACK HONG KONG 
CH'  ' ,CS Hewlett-Packard GmbH E,CH,CS,P 
Hewlett-Packard France Geschllftsstelle CET Lld. 
4 Rue Thomas Mann Kapstadtring 5 
Belte Postaie 56 0-2000 HAMBURG 60 1402 Tung Wah Mansion 

F-67033 STRASBOURG Cedex Tel: (040) 63804- 1 199-203 Hennessy Rd. 

Tel: 16  (B8) 2B-56-46 Telex: 02 1 63 032 hphh d Wanchia, HONG KONG 
Tel: 5-729376 

Telex: 890 141F A,CH,CS,E,MS,P Telex: 85148 CET HX 
CH,E,MS,P' Hewlett-Packard GmbH CM 

Hewlett-Packard France Gesch!lftsstelle Schmidl & Co. (Hong Kong) Lld. 
Le Peripole Heidering 37-39 Wing On Centre, 28th Floor 
20, Chemin du Pigeonnier de la 0-3000 HANNOVER 61  Connaught Road, C. 
Cepi�re Tel: (05 1 1) 5706-0 HONG KONG 
F-31 0B3 TOULOUSE Cedex Telex: 092 3259 Tel: 5-455644 
Tel: 16 (61 )  40- 1 1-12 A,CH,CM,E,MS,P Telex: 74766 SCHMX HX 
Telex: 531 639F Hewlett-Packard GmbH A,M 

A,CH,CS,E,P' Geschllftsstelle 

Blue Star Lld. 
Band Box House 
Prabhadevi 
BOMBA Y 400 025 
Tel: 422-3 10 1 
Telex: 0 / /-375 1 
Cable: BLUESTAR 
A,M 

Blue Star Lld. 
Sahas 
4 1412 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-6155 
Telex: 0 1 1-4093 
Cable: FROSTBLUE 
A,CH',CM,CS·,£,M 

Blue Star Lld. 
Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Lld. 
7 Hare Street 
CALCUTTA 700 001 
Tel.' 12-0 1-3 1 
Telex: 02 1-7655 
Cable: BLUESTAR 
A,M 

Blue Star Lld. 
133 Kodambakkam High Road 

MADRAS 600 034 
Tel: 82057 
Telex: 04 1-379 
Cable: BLUESTAR 
A,M 

Blue Star Lld . .  
Bhandari House, 7th/8th Floors 
9 1  Nehru Place 
NEW DELHI 1 10 024 
Tel: 682547 
Telex: 03 1-2463 
Cable: BLUESTAR 
A,CH",CM,CS .,£,1.1 

Blue Star Lld. 
15116:C Wellesley Rd. 
PUNE 4 1 1  0 1 1  
Tel: 22775 
1"01,/0 ' DI I lt: �TAO ""U",'IOo, &.1""1.11.. u , ,,,", 

Hawieii-Packard France Rossiauer Wag 2-4 !CELAND 

9, rue 8audln 0-6800 IRANNHEIM Elding Trading Company Inc. A 

F-26000 VALENCE Tel: (062 1)  70050 Hsfnarnvoli- Tryggvagotu Blue Star Lld. 

Tel: 16 1lID 42 76 16 Telex: 0462 105 P.O. Box 895 2-2-4711 108 Bolarum Rd. 
p,,�==�, ��"�"�" ,��e�e���'��ac���ar�d�+�m�nc�e�'����" �"�'��r��+�'�,�,","��,�,�,"C�'��' ��������/��������:'2�Vt������3�';�V3�" '�' ����4P8�t�·���u�������,i!A�:D�.���,��.:.��G@�'�����= 
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ZAC de Bois Briand Geschllftsstelle Cable: BLUEFROST 
F-57640 VIGY (Metz) Messerschmittstrasse 7 INDIA 

Tel: 16 (B) 77 1 20 22 0-79 10 NEU ULM Compuler producls are sold through A,£ 

CH Tel: 0731-70241 Blue Star Ltd. All computer repairs and Blue Star Lld. 

Hewlett-Packard France Telex: 07 12816 HP ULM-O maintenance service is done through T. C. 71603 Poornima 

A C E' C t " . t C Maruthankuzhi 
Immeuble Pericentre ' , ompu er Main enance orp. 

'TRIVANDRUM 695 0 13 
F-59658 VILLENEUVE D'ASCQ Cedex Hewlett-Packard GmbH Blue Star Lld. Tel: 65799 
Tel: 16 (20) 91-4 1 -25 Geschllftsstelle Sabrl Complex 11 Floor Telex: 0884-259 
Telex: 160 1 24F Ehherlcherstr. 13 24 Residency Rd. Cable: BLUESTAR 
CH,E,MS,P· D-85oo NURNBERG 10 BANGALORE 560 025 £ 

Tel: (09 1 1) 5205-0 Tel: 55660 
GE RMAN FEDERAL Telex: 0623 860 Telex; 0845-430 

Computer Maintensnce Corporation 

REPUBLIC CH,CM,E,MS,P Cable: BLUESTAR 
L
l
td
l5

· 
S .. , D . " d 

H I It P k d G bH 
' aroJlnl eVI nOB ew e - ac ar m Hewlett-Packard GmbH A,CH",CM,CS',E SECUNDERABAD 500 003 Geschllftsstelle Geschllftsstelle K Hh t 2 4 

Tel: 3 10- 184, 345-774 e s rasse - Eschenstrasse 5 0·1000 BERUN 30 0 
Telex: 03 1-2960 

Tel: (030) 24-90-86 -B028 TAUFKIRCHEN CH' ·  

Telex: 0 18 3405 hpbln d Tel: (089) 61 17-1 
Telex: 0524985 A,CH,E,M,P A,CH,CM,E,MS,P 
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S ALES & SUPPORT OFFICES 
Arranged alphabetically by country 

I N D ON ESIA 
BERCA Indonesia P. T. 
P.O.Box 4961Jkt. 
JI. Abdul Muis 62 
JAKARTA 
Tel: 2 1-373009 
Telex: 46748 BERSAL lA 
Cable: BERSAL JAKARTA 
P 

BERCA Indonesia P. T. 
P.O.Box 24971Jkl 
Antara Bldg., 17th Floor 
JI. Medan Merdeka Selatan 17 
JAKARTA-PUSA T 
Tel: 21-344- 18 1 
Telex: BERSAL lA 
A,CS,f,M 

BERCA Indonesia P. T, 
P.O. Box 1741SBY. 
JI. Kutei No. 1 1  
SURABA YA 
Tel: 68 172 
Telex: 3 1 146 BERSAL SB 
Cable: BERSAL-SURABA YA 
A ",f,M,P 

IRAQ 
Hewlelt-Packard Trading SA 
Service Operation 
AI Mansoor City 9B/3/7 
BAGHDAD 
Tel: 55 1 -49-73 
Telex: 2 12-455 HEPAIRAQ IK 
CH,CS 
IRELAND 
Hewlelt-Packard Ireland Ltd. 
82/83 Lower Leeson Street 
DUBLIN 2 
Tel: 0001 608800 
Telex: 30439 
A,CH,CM,CS,E,M,P 
Cardiac Services Ltd. 
Kilmore Road 
Artane 
DUBLIN 5 
Tel: (0 1) 35 1820 
Telex: 30439 
M 

ISRAEL 
Eldan Eleclronic instrument Lid. 
P.O.8ox 1210 
JERUSALEM 9 1000 
16, Ohaliav St. 

'flERUSJfI!E""'"'9�'4,{i1 
TeHJi 22 1  553 242 

, 'Telex: "2'523 1 ABIPAKRD 1L 
A 

Eleclronics Engineering Division 
Motorola Israel Lld. 
16 Kremenelski Street 

P.O. Box 250 16 
TEL-A VIV 67B99 
Tel: 3 88 388 
Telex: 33569 Motil lL 
Cable: BASTEL Tel-Aviv 
CH,CM,CS,f,M,P 

ITALY 
Hewlelt-Packard Italiana S.p.A 
Traversa 99C 
Via Giulio Petroni, 19 
1-70 1 24 BARI 
Tel: (080) 4 1-07-44 
M 

Hewlelt-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
1-40132 BOLOGNA 
Tel: (05 1) 402394 
Telex: 51 1630 
CH,E,MS 
Hewlelt-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
1-95 126 CATANIA 
Tel: (095) 37- 10-87 
Telex: 970291 
C,P 
..Hewlelt-Packard Italiana S.p.A. 
Via G. Di Viltorio 9 
1-20063 CERNUSCO SUL NAVIGllO 
(Milano) 
Tel: (02) 923691 
Telex: 334632 
A ,CH ,CM,CS ,E ,MP ,P 
Hewlelt-Packard Italiana S.p.A. 
Via C. Colombo 49 
1-20090 TREZZANO SUL NAVIGLlO 
(Milano) 
Tel: (02) 4459041 
Telex: 322 1 16 
C,M 
Hewlelt-Packard Italiana S.p.A. 
Via Nuova San Rocco a 
Capodimonte, 62/A 
1-80 131  NAPOLI 
Tel: (08 1) 741 3544 
Telex: 710698 
A,CH,E 
Hewlelt-Packard Italian a S.p.A. 
Viale G. Modugno 33 
1 -16 156 GENOVA PEGLI 
Tel: (010) 68-37 -07 
Telex: 2 1 5238 
E,C 
Hewlelt-Packard Italiana S.p.A. 
Via Pelizzo 15 
1-35 1 28 PAD OVA 
Tel: (049) 664888 
Telex: 4303 15 
A,CH.E,MS 
Hewlelt-Packard Italiana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA EUR 
Tel: (06) 54831 
Telex: 6 105 14 
A,CH,CM,CS,E,MS,P' 
Hewlelt-Packard Italiana S.p.A. 
Vi&-fibG.as.elliaao§1d£ 
1'50018 SCANDICCFFIRENZE'" " 
TeM655) i'56866 
Hewlelt-Packard Italiana S.p.A. 
Corso Svizzera, 185 
1- 10144 TORINO 
Tel: (01 1)  74 4044 
Telex: 221079 
CH,E 
JAPAN 
Vokogawa-Hewlelt-Packard Ltd. 
1 52- 1 , Onna 
ATSUGI, Kanagawa, 243 
Tel: (0462) 28-045 1 
CM,C ' ,E 
Vokogawa-Helwelt-Packard Ltd. 
Meiji-Seimei Bldg. 6F 
3-1 Hon Chiba-Cho 
CHI BA, 280-
Tel: 472 25 7701 
E,CH,CS 

Vokogawa-Hewlelt-Packard Ltd. 
Vasuda-Seimei Hiroshima Bldg. 
6- 1 1 ,  Hon-dori, Naka-ku 
HIROSHIMA, 730 
Tel: 82-24 1-06 1 1  
Vokogawa-Hewlelt-Packard Ltd. 
Towa Building 
2-3, Kaigan-dori, 2 Chome Chuo-ku 
K08E, 650 
Tel: (078) 392-4791 
C,E 
Vokogawa-Hewlelt-Packard Ltd. 
Kumagaya Asahi 82 Bldg 
3-4 Tsukuba 
KUMAGA V A, Saitama 360 
Tel: (0485) 24-6563 
CH,CM,E 
Vokogawa-Hewlelt-Packard Ltd. 
Asahi Shin bun Daiichi Seimei Bldg. 
4-7, Hanabata-cho 
KUMAMOTO,860 
Tel: (0963) 54-731 1  
CH,E 
Vokogawa-Hewlelt-Packard Ltd. 
Shin-Kyoto Center Bldg. 
6 14, Higashi-Shiokoji-cho 
Karasuma-Nishiiru 
Shiokoji-dori, Shimogyo-ku 
KVOTO, 600 
Tel: 075-343-092 1 
CH,E 
Vokogawa-Hewlelt-Packard Ltd. 
Mito Mitsui Bldg 
4-73, Sanno-maru, 1 Chome 
MITO, Ibaraki 310 
Tel: (0292) 25-7470 
CH,CM,E 
Vokogawa-Hewlelt-Packard Ltd. 
Sumitomo Seimei 14-9 Bldg. 
Meieki-Minami, 2 Chome 
Nakamura-ku 
NAGOYA, 450 
Tel: (052) 57 1 -5 1 7 1  
CH,CM,CS,E,MS 
Vokogawa-Hewlelt-Packard Ltd. 
Chuo Bldg., 
4-20 Nishinakajima, 5 Chome 
Vodogawa-ku 
OSAKA, 532 
Tel: (06) 304-602 1 
Telex: VHPOSA 523-3624 
A,CH,CM,CS,E,MP,P' 
¥eifafjaWfufie.w.leJI=Eaek:a[-6d:le 
2745;" Yiibe, "t'Chome· 
SASAMIIIARA I(alluga .. dl EL!) 
Tel: 0427 59- 1 3 1 1 
Vokogawa-Hewlelt-Packard Ltd. 
Daiichi Seimei Bldg. 
7 - 1 ,  Nishi Shinjuku, 2 Chome 
Shinjuku-ku,TOKYO 160 
Tel: 03-348-461 1  
CH,E 
Vokogawa-Hewlelt-Packard Ltd. 
29-2 1 Takaido-Higashi, 3 Chome 
Suginami-ku TOKYO 168 
Tel: (03) 331-6 1 1 
Telex: 232-2024 VHPTOK 
A,CH,CM,CS,E,MP,P' 
Vokogawa-Hewlelt-Packard Ltd. 
Daiichi Asano Building 
2-8, Odori, 5 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 25-7 155 
CH,CS,E 

Vokogawa-Hewlelt-Packard Ltd. 
Vasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chome 
YOKOHAMA 22 1 ' 

Tel: (045) 312- 1252 
CH,CM,E 

JORDAN 
Mouasher Cousins Company 
P. O. Box 1387 
AMMAN 
Tel: 24907, 39907 
Telex: 21456 SABCO JO 
CH,f,M,P 

KENYA 
ADCOM Ltd. , Inc., Kenya 
P.O.8ox 30070 
NAIROBI 
Tel: 331955 
Telex: 22639 
f,M 

KOREA 
Samsung Electronics HP Division 
12 Ft. Kinam Bldg. 
San 75-31, Yeoksam-Dong 
Kangnam-Ku 
Yeongdong P.O. Box 72 
SEOUL 
Tel: 555-7555, 555-5447 
Telex: K27364 SAMSAN 
A,CH,CM,CS,f,M,P 

KUWAIT 
AI-Khaldiya Trading & Contracting 
P.O. Box 830 Safat 
KUWAIT 
Tel: 42-49 10, 4 1- 1726 
Telex: 2248 1 Areeg kt 
CH,f,M 

Photo & Cine Equipment 
P.O. Box 270 Safat 
KUWAIT 
Tel: 42-2846, 42-380 1 
Telex: 22247 Matin kt 
P 

LEBANON 
G.M. Dolmadjian 
Achrafieh 
P.O. Box 165. 167 
BEtRUT 
Tel: 290293 
MP " "  

Computer Information Systems 

Tel: 89 40 73 
Telex: 22259 
C 

LU XEMBOURG 
Hewlelt-Packard Belgium S.A.lN.V. 
Blvd de la Woluwe, 1 00 
Woluwedal 
B-1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP ,P 
MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 
1 st Floor, Bangunan British 
American 
Jalan Semantan, Damansara Heights 
KUALA LUMPUR 23-03 
Tel: 943022 
Telex: MA3 10 1 1  
A,CH,E,M,P' 
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MAYLAYSIA (Cont'd) 
Protei Engineering 
P.D.Box 19 1 7  
Lot 6624, Section 64 
23/4 Pending Road 
Kuching, SARA WAK 
Tel: 36299 
Telex: MA 7D904 PRDMAL 
Cable: PROTELENG 
A,E,M 

MALTA 
Philip Toledo Ltd. 
Notabile Rd. 
MRtEHEL 
Tel: 447 47, 455 66 
Telex: Media MW 649 
E.P 

MEXICO 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 
16020 MEXICO D.F. 
Tel: 6-76-46-00 
Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 
Hewlett-Packard Mexicana, S.A. 
de C.V. 
Ave. Colonia del Vane 409 
Col. del Vane 
Municipio de Garza Garcia 
MONTERilEY, Nuevo Leon 
Tel: 78 42 4 1  
Telex: 038 4 1 0  
CH 
ECISA 
Jose Vasconcelos No. 218 
Col. Condesa Deleg. Cuauhtemoc 
MEXICO D.F. 06140 
Tel: 553- 12D6 
Telex: 17-72755 ECE ME 
M 

SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

Hewlett-Packard Nederland B.V. 
Pastoor Petersslraat 134- 1 36 
NL 5612 LV EINDHOVEN 
p.a. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: (040) 3269 1 1  
Telex: 5 1 484 hepae nl 
A,CW ' ,E,M 
NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 awens Road 
p.a. Box 26-189 
Epsom, �UCKLAND 
Tel: 687-159 
Cable: HEWPACK Auckland 
CH,CM,E,P' 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
p.a. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877- 1 99 
Cable: HEWPACK Wellington 
CH,CM,E,P 

PAKISTAN 
Mushko & Company Ltd. 
I-B, Street 43 

Sec/or F-8/1 
tSLAMABAD 
Tel: 51071 
Cable: FEMUS Rawalpindi 
A,E,M 

Mushko & Company Lld. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524 131, 524 132 
Telex: 2894 MUSKO PK 
Cable: COOPERA TOR Karachi 
A,E,M,P' 

PANAMA 
Electr6nico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 
PANAMA 5 
Tel: 63-66 13, 63-6748 
Telex: 3483 ELECTRON PG 
A,CM,E,M,P 

Northrop Instruments & Systems Ltd. PERU 369 Khyber Pass Road cra Electro Medica S.A. P.D. Box 8602 Los Flamencos 145, San Isidro 
AUCKLAND 
Tel: 794-09 1 Casilla 1030 

LIMA 1 Telex: 60605 Tel: 4 1-4325, 4 1-3703 
A,M Telex: Pub. Booth 25306 
Northrop Instruments & Systems Ltd. CM,E.M,P 

PUE RTO RICO 
Hewlett-Packard Puerto Rico 
Ave. Munoz Rivera # 1 0 1  
Esq. Cane achoa 
HATO REY, Puerto Rico 009 18 
Tel: (809) 754-7800 
Hewlett -Packard Puerto Rico 
Cane 272 Edificio 203 
Urb. Counlry Club 
RIO PIEDRAS, Puerto Rico 
p.a. Box 4407 
CAROLINA, Puerto Rico 00628 
Tel: (809) 762-7255 
A,CH,CS 
QATAR 
Computearbia 
P.O. Box 2750 
DOHA 
Tel: 883555 
Telex: 4806 CHPARB 
P 

Eastern Technical Services 
P.O.Box 4747 
DOHA 
Tel: 329 993 
Telex: 4 156 EAS TEC OH 
Nasser Trading & Contracting 
P. O.Box 1563 
DOHA 
Tel: 22 170, 23539 
Telex: 4439 NASSER DH 
M 

1 10 Mandeville St. 
P. D. Box 8388 PHILIPPINES SAU D I  ARABIA 

CHRISTCHURCH The Dnline Advanced Systems Modern Electronic Establishment 
Tel: 486-928 Corporalion Hewlett-Packard Division 
Telex: 4203 Rico House, Amorsolo Cor. Herrera P.D. Box 220 15 
A,M Street Thuobah 

Northrop Instruments & Systems Ltd. Legaspi Village, Makati AL-KHOBAR 

Sturdee House P.D. Box 1510 Tel: 895- 1760, 895- 1764 

85-87 Ghuznee Street Metro MANILA Telex: 671 106 HPMEEK SJ 

P.O. Box 2406 Tel: 85-35-8 1, 85-34-91, 85-32-21 Cable: ELECTA AL-KHDBAR 

WELLINGTON Telex: 3274 ONLlNE CH,CS,E,M 

MOROCCO Tel: 850-09 1 A, CH,CS,E,M Modern Electronic Establishment 
Dolbeau Telex: NZ 3380 Electronic Specialists and Proponents Hewlett-Packard Division 
8 1  rue Kaiatchi A,M Inc. P.O. Box 1228 
CASABLANCA 690 B £ 't. . ..J J S t A Redec Plaza, 61h Floor 

NORTHERN IRELAND 
- pi amo ue os an os venue 

Tel: 304 1-82, 3068-38 Cubao, OUEZON CITY JEDDAH 
Telex: 2305 1, 22822 See United Kingdom P.D. Box 2649 Manila Tel: 644 38 48 
E rei: 98-96-8 1, 98-96-82, 98-96-83 Telex: 4027 12 FARNAS SJ 
Gerep NORWAY Telex: 400 18, 42000 ITT GLOBE Cable: ELECTA JEDDAH 
2 rue d'Agadir Hewlett-Packard Norge AlS MACKA Y BOOTH CH,CS,E,M 

Boite Pos/ale 156 Folke Bernadottes vei 50 P Modern Elec/ronic Establishment 
t",,"· ���. �GA��;Ai4::s.'BIJI§j .. I.iI��rp,P'A� •.. i§ ... �. "' .. "'. ,.. __ �. ="""�""""'=����€)�'5�B�o�gt�. Q�.·Q:�B��"",,���=������������� .. ;aHiIt'eliiiiiilZ_�e'"'ttiB8<B. ·�.t?fBJi.;�a_ n!QtiiI-'FE-@1MiSlti·'iE· �tlSJ)fli/!J===� 

rei: 272093 '272095 �F503:rFYIInfGSDA[EN [S'ergen), ' PORTUGAc' " P.6:Box22615 
Telex: '23 739 lel. dd4l1S} 16 55 40 Mdntihtfe; R1YADH 
P Telex: 16621 hpnas n Intercambio Mundial de Comercio Tel: 491-97 15, 49 1-63 87 

NETHE RLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartiaan 1 2 1  
NL 1 1 8 1 KK AMSTELVEEN 
p.a. Box 667 
NL 1 1 80 AR AMSTELVEEN 
Tel: (020) 47-20-21 
Telex: 1 3 2 1 6  HEPA NL 
A,CH,CM,CS,E,MP ,P 
Hewlett-Packard Nederland B.V. 
Bongerd 2 
NL 2906VK CAPELLE AID IJSSEL 
p.a. Box 4 1  
NL 2900AA CAPELLE A I D  IJSSEL 
Tel: ( 1 0) 51 -64-44 
Telex: 2 1 26 1 HEPAC NL 
A,CH,CS,E 

CH,CS,E,MS S.A.R.L. Telex: 202049 MEERYD SJ 
tlewlett-Packard Norge AlS P.D. Box 276 1 CH,CS,E,M 

asterndalen 1 6- 1 8  Av. Antonio Augusto de Aguiar 138 Abdul Ghani El Ajou 
p.a. Box 34 P-LISBON P.O. Box 78 
N-1345 0STERAs Tel: (19) 53-21-31, 53-2 1-37 RIYADH 
Tel: 0047/2/ 1 7 1 1 80 Telex: 1669 1 munter p Tel: 40 4 1 717 
Telex: 16621 hpnas n M Telex: 200 932 EL AJOU 
A,CH,CM,CS,E,M,P Soquimica P 

A v. da Liberdade, 220-2 
OMAN 1298 LISBOA Codex 
Khimjil Ramdas Tel: 56 2 1 8 1/2/3 
P.O. Box 19 Telex: 133 16 SABASA 
MUSCA T P 
Tel: 722225, 74560 1 Telectra-Empresa Tecnica de 
Telex: 3289 BROKER MB MUSCA T Equipmentos Electricos S.A.R.L. 
P Rua Rodrigo da Fonseca 103 
Suhail & Saud Bahwan P.O. Box 253 1 
P.O.Box 169 P-LtSBON 1 
MUSCA T Tel: (19) 68-60-72 
Tel: 734 20 1-3 Telex: 12598 
Telex: 3274 BAHWAN MB CH,CS,E,P 

SCOTLAND 

See United Kingdom 

SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 
#08-00 Inchcape House 
450-2 Alexandra Road 
P .0. Box 58 Alexandra Rd. Post Office 
SINGAPORE, 9 1 1 5  
Tel: 63 1788 
Telex: HPSGSa RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


o SALES & SUPPORT OFFICES 
[h� Arranged alphabetically by country 

SINGAPORE (Cont'd) 
Oynamar International Lld. 
Unit 05· 1 1  Bfock 6 
Kolam Ayer Industrial Estate 
SINGAPORE 1334 
Tel: 747-6 188 
Telex: RS 26283 
CM 
SOUTH AF RICA 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 120 
Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 
Pine lands 
CAPE PROVINCE 7405 
Tel: 53-7954 
Telex: 57-20006 
A,CH,CM,E,MS,P 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 37099 
92 Overport Drive 
DURBAN 4067 
Tel: 28-4 1 78, 28-4179, 28-4 1 1 0 
Telex: 6-22954 
CH,CM 
Hewletl-Packard So Africa (Pty.) Ltd. 
6 Linton Arcade 
5 1 1  Cape Road 
Linton Grange 
PORT ELIZABETH 6000 
Tel: 04 1 -302 1 48 
CH 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O.Box 33345 
Glenstantia 00 10 TRANSVAAL 
1 st Floor East 
Constantia Park Ridge Shopping 
Centre 
Constantia Park 
PRETORIA 
Tel: 982043 
Telex: 32 163 
CH,E 
Hewlett-Packard So Africa (Pty.) Ltd. 
Private Bag Wendywood 
SANDTON 2 144 
Tel: ,802-51 1 1 , 802-5 125 
Telex: 4-20877 
Cable: HEWPACK Johannesburg 
A ("'IU t"u f"'� c :..�� c ",Vl ' ,VI'f1 , V V t l." , IYlV,r 

Hewlett-Packard Espanola SA Middle East Electronics 
Calle Ramon Gordillo, 1 (Entlo.3) P. D.Box 2308 
E-VALENCIA 10 Abu Rumnaneh 
Tel: 36 1 - 1 354 DAMASCUS 
CH,P Tel: 33 4 5 92 

SWE DEN 
�elex: 4 1 1  304 

Hewlett-Packard Sverige AB 

E.M.A. 
Medina Eldem Sokak No, 4 116 
Yuksel Caddesi 
ANKARA 
Tel: 175 622 
Telex: 42 59 1 
M 

Sunnanvagen 14K TAIWAN UNITED ARAB EM IRATES 
S-22226 LUND Hewlett-Packard Far East Ltd. Emitac Lld. 
Tel: (046) 13-69-79 Kaohsiung Office P.D. Box 27 1 1  
Telex: (854) 1 7886 (via Spanga 2/F 68-2, Chung Cheng 3rd Road ABU DHABI 
office) KAOHStUNG Tel: 82 04 19-20 
CH Tel: (07) 24 1 ·23 18 Cable: EMITAC ABUDHABI 
�_ewlett-Packard Sverige AB CH,CS,E Emitac Lld. 
Ostra Tullgatan 3 Hewlett-Packard Far East Ltd. P.D. Box 164 1 
S-2 1 1 28 MALMO Taiwan Branch SHARJAH 
Tel: (040) 70270 8th Floor 

. 
Tel: 591 18 1 

Telex: (854) 17886 (via Spanga 337 Fu Hsing North Road Telex: 68 136 Emitac Sh 
office) TAIPEI CH,CS,E,M,P 

Hewlett-Packard Sverige AB Tel: (02) 7 12-0404 
UNITED KINGDOM 

Vastra Vin.\ergatan 9 Telex: 24439 HEWPACK 
S-70344 0REBRO Cable:HEWPACK Taipei GREAT BRITAIN 

Tel: ( 19) 10-48-80 A,CH,CM,CS,E,M,P Hewlett-Packard Ltd. 
Telex: (854) 17886 (via Spanga Ing Lih Trading Co. Trafalgar House 
office) 3rd Floor, 7 Jen·Ai Road, Sec. 2 Navigation Road 
CH TAIPEl tOO ALTRINCHAM 

Tel: (02) 3948 19 1 Cheshire WA 14 1NU Hewlett-Packard Sverige AB Tel'. 06 1 928 6422 Sk Ih It t 9 K· t Cable: INGLlH TAIPEI a 
0 
sga an , I

S 
a Telex: 668068 Box 19 A 

S-16393 SpANGA THAILAND 
A,CH,CS,E,M,MS,P 

Tel: (08) 750-2000 Unimesa 
Hewlett·Packard Ltd. 

Telex: (854) 17886 Elstree House, Elstree Way 30 Patpong Ave., Suriwong BO t WD6 1SG Telefax: (08) 7527781 BANGKOK 5 
REHAMWOOD, Her s 

A CH CM CS E MS P Tel.' 235-57.27 
Tel: 01 207 5000 , , , " '/' Telex: 895271 6 Hewlett-Packard Sverige AB Telex: 84439 Simonco TH 

Frotallisgatan 30 Cable: UNIMESA Bangkok E,CH,CS,P 
S-42 132 VASTRA-FROLUNDA A, CH,CS,E,M Hewlett-Packard Ltd. 
Tel'. (03 1) 49-09-50 . Oak field House, Oak field Grove Bangkok Business EqUipment Lld. 
Telex: (854) 17886 (via Spanga 515.6 Oejo Road Clillon BRISTOL, Avon BS8 2BN 
office) BANGKOK 

Tel: 0272 736806 
CH,E,P Tel: 234-8670, 234-8671 Telex: 444302 

Telex: 87669-BEOu/PT TH CH,CS,E,P 
SWITZERLAND Cable: BUSIOU/PT Bangkok Hewlett-Packard Ltd. 
Hewlett-Packard (Schweiz) AG P Bridewell House 
Clarastrasse 1 2 Bridewell Place 
CH-4058 BASEL TRINI DAD & TOBAGO LONDON EC4V 6BS 
Tel: (6 1 ) 33-59-20 Caribbean Telecoms Lld. Tel: 0 1 583 6565 
A 50lA Jerningham A venue Telex: 298 1 63 
Hewlett-Packard (Schweiz) AG P.D. Box 732 CH,CS,P 
7, rue du Bois-du-Lan PORT·Of.[;PAIN Hewletl-Packard Ltd. 

SPAIN 
Case Postale 365 Tel: 62-442 13, 62-442 14 Fourier House 
CH- 12 17 MEYRIN 2 Telex: 235,272 HUGCD WG 257-263 High Street 

_ _  J�i;£���;19fo?��SP�.:�:�0Ia�s.�A�. ��;;;;_ �,�J��::��: (����:�,�����2�l'Ip�8:�.t¥��e�1���"��,,,.�;;;; ... ;;;;.;;;;;;;;;;;;;;;;;;;;;;;;���Mji\j�E���';��ji\j'A�" '�" ';;;;' ••. � • .  �" .,;;;; ..... ;;;;,._;;;;. ��;;;;:;;;;��. �'·��·���t���O�.����.Ol.lf,i-;��. �����tf.i .... �.�iRIBajj'j'n�s���� 
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Telex: 52603 hpbee Hewlett·Packard (Schweiz) AG 31 Avenue de la Liberte Telex: 1-89527 16 
A,CH,CS,E,MS,P Allmend 2 TUNtS CH,CS 
Hewlett-Packard Espal'lola SA CH-8967 WtDEN Tel: 280- 144 Hewlelt-Packard Lld. 
Calle San Vicente SlNo Tel: (004 1 ) 57 3 1 21 1 1  E,P Pontefract Road 
Edificio Albia 11 Telex: 53933 hpag ch Corema NORMANTON, West Yorkshire WF6 1 RN 
E-BILBAO 1 Cable: HPAG CH 1 ter. Av. de Carthage Tel: 0924 895566 
Tel: 423.83.06 A,CH,CM,CS,E,MS,P TUNIS Telex: 557355 
A,CH,E,MS SYRIA Tel: 253-82 1 CH,CS,P 
Hewlett-Packard Espanola SA General Electronic Inc. Telex: 123 19 CABAM TN Hewlelt-Packard Lld. 
Crt d I C n K 16 400 Nuri Basha Ahnaf £bn Kays Street M The Quadrangle a. e a oru a, m. , 106- 1 1 8  Station Road Las Rozas P.D. Box 578 1 TURKEY 
E-YADRtD DAMASCUS Teknim Company Lld. REDHtLL, Surrey RH1 1 PS 
Tel: (1 ) 637.00. 1 1  Tel: 33-24-87 Iran Caddesi No. 7 Tel: 0737 68655 

Telex: 4 1 1 2 15 Telex: 947234 
CH,CS,M 

Cable: ELECTRDBDR DAMASCUS �a
l
va

2
k

7.
li
5
de

8
r
O
e
O
' ANKARA CH,CS,E,P 

Hewlett-Packard Espal'lola SA / e :  
Avda. S. Francisco Javier, S/no E Telex: 42155 TKNM TR 
Planta 1 0. Edifido Sevilla 2, E 

E-SEVILLA 5 
Tel: 64.44.54 
Telex: 72933 
A,CS,MS,P 
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SALES & SUPPORT OFFICES 0 Arranged alphabetically by country (h� 
GREAT BRITAIN (Cont'd) Hewlett-Packard Co. Connecticut Kansas 
Hewlett-Packard Ltd. 2424 East Aragon Road Hewlett-Packard Co. Hewlett-Packard Co. 
Avon House TUCSON, Al 85706 47 Barnes Industrial Road South 7804 East Funston Road, #203 
435 Stratford Road Tel: (602) 889-4631 P.O. Box 5007 WtCHITA, KS 67207 
Shirley, SOLIHULL, Wesl Midlands CH,E,MS· ·  WALLINGFORD, CT 06492 Tel: (316) 684-8491 
B90 4BL California Tel: (203) 265-780 1 CH 
Tel: 02 1 745 8800 Hewlett-Packard Co. A,CH,CM,CS,E,MS Kentucky Telex: 339 105 99 Soulh Hill Dr. F lorida Hewlett-Packard Co. CH,CS,E,P BRISBANE, CA 94005 Hewlett-Packard Co. 10300 Linn Station Road, # 100 
Hewlett-Packard Ltd. Tel: (4 1 5) 330-2500 2901 N.W. 62nd Street LOUISVILLE, KY 40223 
West End House CH,CS P.O. Box 242 10 Tel:' (502) 426-0100 
41 High Slreet, West End Hewlett-Packard Co. FORT LAUDERDALE, FL 33307 A,CH,CS,MS 
SOUTHAMPTON P.O. Box 7830 (93747) Tel: (305) 973-2600 Louisiana Hampshire S03 3DQ 5060 E. Ctinton Avenue, Suite 102 CH,CS,E,MP Hewlett·Packard Co. Tel: 042 1 B 6767 FRESNO, CA 93727 Hewlett-Packard Co. 1 60 James Drive East Telex: 477 138 Tel: (209) 252-9652 6177 Lake Ellenor Drive ST. ROSE, LA 70087 CH,CS,P CH,CS,MS P.D. Box 13910 p.a. Box 1449 Hewlett-Packard Ltd. Hewlett-Packard Co. OIlLANDO, FL 32859 KENNER, LA 70063 Eskdale Rd. P.O. Box 4230 Tel: (305) 859-2900 Tel: (504) 467-4 100 Winnersh, WOKINGHAM 1430 East Orangethorpe A,CH,CM,CS,E,MS A,CH,CS,E,MS Berkshire RG 1 1  5Dl FULLERTON, CA 9263 1 Hewlett-Packard Co. M aryland Tel: 0734 696622 Tel: (7 14) 870-1000 57508 N. Hoover Blvd., Suite 123 Hewlett-Packard Co. Telex: 848884 CH,CM,CS,E,MP P.O. Box 1.5200 3701 Koppers Street E Hewlett-Packard Co. TAMPA, FL 33614 BALTIMORE, MD' 2 1227 Hewlett-Packard Ltd. 320 S. Kellogg, Suite B Tel.: (813) 884-3282 Tel: (30 1 ) 644-5800 King Street Lane GOLETA, CA 93 1 17 A· ,CH,CM,CS,E· ,M· Telex: 7 10-862- 1943 Winnersh, WOKINGHAM Tel: (805) 967-3405 Qeorgia A,CH,CM,CS,E,MS Berkshire RG 1 1  5AR CH Hewlett-Packard Co. Hewlett-Packard Co. Tel: 0734 784774 
Telex: 847 178 Hewlett-Packard Co. 2000 South Park Place 2 Choke Cherry Road 
A,CH,CS,E,M,MP,P 5400 W. Rosecrans Boulevard P.O. Box 105005 ROCKVILLE, MD 20850 

LAWN DALE, CA 90260 ATLANTA, GA 30348 Tel: (30 1 ) 948-6370 Hewlett-Packard Ltd. P.O. Box 921 05 Tel: (404) 955- 1QOO A,CH,CM,CS,E,MP Nine Mile Ride LOS ANGELES, CA 90009 Telex: 8 10-766-4890 Easthampstead, WOKINGHAM Tel: (2 13) 970-7500 A,CH,CM,CS,E,MP Massachusetts 
Berkshire, 3RG 1 1 3LL Telex: 9 10-325-6608 Hewlett-Packard Co. 
Tel: 0344 773100 CH,CM,CS,MP Hawaii 1 775 Minuteman. Road 
Telex: 84B805 Hewlett-Packard Co. ANDOVER, MA 01810 
CH,CS,E,P Hewlett-Packard Co. Kawaiahao Plaza, Suite 190 Tel: (617) 682 - 1 500 3155 Porter Oaks Drive 567 South King Street A,C.CH,CS,CM,E,MPr 
IRELAND PALO ALTO, CA 94304 HONOLULU, HI 968 13 Hewlett-Packard Co. 
NORTHERN IRELAND Tel: (4 15) 857-8000 Tel: (808) 526- 1 555 32 Hartwell Avenue 
Hewlett-Packard Ltd. CH,CS,E A,CH,E,MS LEXINGTON, MA 02 173 
Cardiac Services Building Hewlett-Packard Co. 

Illinois Tel: (617) 86 1 -8960 
95A Finaghy Road South 4244 So. Market Court, Suite A Hewlett-Packard Co. CH,CS,E 
BELFAST BT1 0 OBY P .0. Box 15976 304 Eldorado Road Michigan Tel: 0232 625-566 SACRAMENTO, CA 95852 P.O. Box 1607 Hewlett-Packard Co. Telex: 747626 Tel: (9 16) 929-7222 

BLOOMINGTON, IL 61701 4326 Cascade Road S.E. CH,CS A· ,CH,CS,E,MS Tel: (309) 662-94 1 1  GRAND RAPIDS, MI 49506 
SCOTLAND Hewlett-Packard Co. CH,MS· · Tel: (616) 957- 1970 
Hew!ett-Packard Ltd. 9606 Aero Drive Hewieii-Packard Co. CH.CS,MS 
SOUTH OUEENSFERRY P.O. Box 23333 1 100 31st Street, Suite 100 Hewlett-Packard Co. West Lothian, EH30 9TG SAN DIEGO, CA 92 139 

DOWNERS GROVE, IL 605 15 1 771 W . Big Beaver Road Tel: 03 1 331 1 1 88 Tel: (619) 279-3200 Tel: (312) 960-5760 
"...::,=�,i",'" :;:,=-:::,,-:�� _'''';''��C;; L.;.;F. 

UpwleJ1E3J:K3rj_CP _ ____ . ________ 

SAN RAM ON, CA 94583 5201 Tollview Drive Minnesota 
Alabama Tel: (4 1 5) 838-5900 ROLLING MEADOWS, IL 60008 Hewlett-Packard Co. 
Hewlett-Packard Co. CH,CS Tel: (312) 255-9800 2025 W. Larpenteur Ave. Telex: 910-687-1066 ST. PAUL, MN 55 1 13 700 Century Park South, Suite 128 Hewlett-Packard Co. A,CH,CM,CS.E,MP 
BIRMINGHAM, AL 35226 3005 Scott Boulevard Tel: (612) 644- 1 1 00 
Tel: (205) 822-6802 SANTA CLARA, CA 95050 I ndiana A,CH,CM,CS,E,MP 
A,CH,M Tel: (408) 988-7000 Hewlett-Packard Co. Missouri 
Hewlett-Packard Co. Telex: 9 10-338-0586 7301 No. Shade land Avenue Hewlett-Packard Co. 
420 Wynn Drive A,CH,CM,CS,E,MP P .0. Box 50807 1 1 13 1  Colorado Avenue 

INDIANAPOLIS, IN 46250 HUNTSVILLE, AL 35805 Hewlett-Packard Co. Tel: (3 17) 842-1000 KANSAS CITY, MO 64137 
P.O. Box 7700 5703 Corsa Avenue A,CH,CM,CS,E,MS Tel: (8 16) 763-8000 
HUNTSVILLE, AL 35807 WESTLAKE VILLAGE, CA 91362 A,CH,CM,CS,E,MS 
Tel: (205) 830-2000 Tel: (2 13) 706-6800 Iowa . Hewlett-Packard Co. 
CH,CM,CS,E,M· E · ,Cn- ,CS · Hewlett-Packard Co. 1 300 1 Hollenberg Drive -
Arizona Colorado 

1 776 22nd Street, Suite 1 BRIDGETON, MO 63044 
Hewlett-Packard Co. Hewlett-Packard Co. WEST DES MOINES, lA 50265 Tel: (314) 344-5 100 

r 8080 Pointe Park way West 24 Inverness Place, East Tel: (5 15) 224-1435 A,CH,CS,E,MP 
PHOENIX, Al 85044 ENGLEWOOD, CO 801 12 CH,MS · ·  
Tel: (602) 273-8000 Tel: (303) 649-5000 
A,CH,CM,CS,E,MS A,CH,CM,CS,E,MS 
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UNITED STATES (Cont'd) Ohio 
Hewlett-Packard Co. Nebraska 9920 Carver Road Hewlett-Packard 45242 1 0824 Old Mill Rd., Suile 3 CINCINNATI, OH 

OMAHA, NE 68154 Tel: (5 13) 891 -9870 
Texas Tel: (402) 334- 18 13 

��;:;t�:ckard Co. Hewlett-Packard Co. CM,MS 
16500 Sprague Road 417 1 Norlh Mesa 

Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38 13 1 
Tel: (90 1) 346-8370 
A,CH,MS 

New Jersey CLEVELAND, OH 44 130 Suile C- l 1 0 Hewlett-Packard Co. Tel: (216) 243-7300 EL PASO, TX 79902 1 20 W. Cenlury Road A,CH,CM,CS,E,MS Tel: (915) 533-3555 PARAMUS, NJ 07652 Hewlett-Packard Co. CH,E ' ,MS ' , Tel: (20 1 ) 265-5000 962 Crupper Ave. Hewlett-Packard Co. A,CH,CM,CS,E,MP COLUMBUS, OH 43229 10535 Harwin Drive Hewlett-Packard Co. Tel: (614) 436- 1041 P.O. Box 428 16 60 New England Av. Wesl Eft: Nov. 25, 1983 HOUSTON, TX 77042 PISCATAWAY, NJ 08854 675 Brooksedge Blvd. Tel: (7 13) 776-6400 Tel: (20 1 ) 98 1 - 1 199 WESTERVILLE, OH 43081 A,CH,CM,CS,E,MP A,CH,CM,CS,E CH,CM,CS,E' Hewlett-Packard Co. 
New Mexico Hewlett-Packard Co. 930 E. Campbell Rd. Hewlett-Packard Co. 330 Progress Rd. P.O. Box 1 270 1 1 300 Lomas Blvd.,N.E. DAYTON, OH 45449 RICHARD SON, TX 75080 P.O. Box 1 1634 Tel: (5 13) 859-8202 Tel: (2 14) 23 1 -6101 ALBUOUEROUE, NM 87 1 12 A,CH,CM,E' ,MS A,CH,CM,CS,E,MP Tel: (505) 292- 1330 

Oklahoma Hewlett-Packard Co. CH,CS,E,MS Hewlett-Packard Co. 1020 Cenlral Parkway Soulh 
New York 304 N. Meridian, Suite A P.O: Box 32993 
Hewlett-Packard Co. P.O. Box 75609 SAN ANTONIO, TX 782 16 
5 Computer Drive Soulh OKLAHOMA CITY, OK 73 147 Tel: (5 12) 494-9336 
ALBANY, NY 1 2205 Tel: (405) 946-9499 CH,CS,E,MS 
rei: (5 1 8) 458- 1550 A' ,CH,E ' ,MS Utah A,CH,E,MS Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co. 3840 S. 103rd E. Avenue, #100 3530 W. 2 100 Soulh 9600 Main Slreel P.O. Box 35747 SALT LAKE CITY, UT 84 1 19 P.O. Box AC TULSA, OK 74153 Tel: (80 1 ) 974- 1700 CLARENCE, NY 1403 1 Tel: (918) 665-3300 A,CH,CS,E,MS Tel: (7 1 6) 759-862 1 A" ,CH,CS,M' 

Virginia CH 
Oregon Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co. 4305 Cox Road 200 Cross Keys Office Park 9255 S. W. Pioneer Court GLEN ALL EN, VA 23060 FAIR PORT, NY 14450 P.O. Box 328 P.O. Box 9669 'Tel: (7 16) 223-9950 WILSONVILLE, OR 97070 RICHMOND, VA 23228 CH,CM,CS,E,MS Tel: (503) 682-8000 Tel: (804) 747-7750 Hewlett-Packard Co. A,CH,CS,E' ,MS A,CH,CS,E,MS 764'1 Henry ;�a�

3
���' Pennsylvania Washington LIVERPOOL, Hewlett-Packard Co. Hewlett-Packard Co. Tel: (3 1 5) 45 1 - 1 820 1 1 1  Zela Drive 15815 S.E. 371h Slreel A,CH,CM,E,MS PITTSBURGH, PA 15238 BELLEVUE, WA 98006 Hewlett-Packard Co. Te!: (412) 782-0400 Tel: (206) 643-4000 

URUGUAY 
Pablo Ferrando S.A.C. e I. 
Avenida Italia 2877 
Casilla de Correo 370 
MONTEVIDEO 
Tel: 80-2586 
Telex: Public Booth 90 1 
A,CM,E,M 
VENEZU ELA 
Hewlett-Packard de Venezuela C.A. 
3RA Transversal Los Ruices Norte 
Edificio Segre 1 ,  2 & 3 
Aparlado 50933 
CARACAS 107 1 
Tel: 239-4 133 
Telex: 251046 HEWPACK 
A,CH,CS,E,MS,P 
Hewlett-Packard de Venezuela C.A. 
Calle-72-Enlre 3H y 3Y, No. 3H-40 
Edificio Ada-Evelyn, Local B 
Apartado 2646 
400 1 , MARACAIBO, Eslado Zulia 
Tel: (06 1) 80.304 
C,E' 
Hewlett-Packard de Venezuela C.A. 
Calle Vargas Rondon 
Edificio Seguros Carabobo, Piso 1 0 
VALENCtA 
Tel: (04 1) 5 1 385 
CH,CS,P 
Bioelectronica Medica C.A. 
Calle Buen Pastor 
Edit. Cota MiI-Piso 2 y Semi Sotano 1 
Boleita Norte 
Apartado 50710 CARACAS 1050A 
Tel: 239 84 4 1  
Telex: 265 18 

ZIM BABWE 
Field Technical Sales 
'45 Kelvin Road, North 
P.B. 3458 
SALISBURY 
Tel: 705 23 1 
Telex: 4- 122 RH 
C,E,M,P 
July 1 983 
Indicales main office 

5952-6900 

HP distributors are printed'in italics. No. 1 Pennsyivania Plaza A,CH,Cs;E;MP A CH CM CS E MP 551h Floor , , , " 
Hewlett-Packard Co. H '  I II P kard Co 

���:�!�;�;���:.�::�:�Ny�8t�h�A�ve�n�ue������:�:�:��E���::�;�:�:�����:�:�;�82��::�� ew e - ac 
'������������� .•. �"��.��?���>.�_��� 

West Virginia 
Hewlett-Packard Co. 
4604 MacCorkle Ave. 
P.O. Box 4297 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,MS 
Wisconsin 
Hewlett-Packard Co. 
1 50 S. Sunny Slope Road 
BROOKFIELD, WI 53005 
Tel: (4 14) 784-8800 
A,CH,CS,E' ,MP 
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SERVICE MANUAL 

MODEL 3 562A 
DYNAM IC SIG NAL ANALYZER 

Serial Nu mber: 2435A001 01 

IMPORTA NT N OTICE 
This manual applies to instruments with the above serial number 
and greater. As changes are made in the instrument to improve per
fo rmance and reliabil ity, the appropriate pages will be revised to 
include this information. 

I WA RNING 

To prevent potential fire or shock hazard, do not expose 
instrument to rain or moisture. 

Manual  Part No. 03562-9001 0 
M i crof i che No.  03562-9021 0 

Copyright © ,  1 985, H ewl ett-Packard Company 
8600 Soper H i l l  Road, Everett, Washington 98205-1 298 U S A .  

Pri nted: Septem ber 1 985 
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Flidl H EWLETT _________ ....., 
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CERTI FICATION 

Hewlett-Packard Compan y certifies that this product met its published specifications at the time of shipment 

from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United 

States National Bureau of Standards, to the extent allowed by the Bureau's calibration facility, and to the calibra

tion facilities of other International Standards Organization members. 

WARRANTY 

T h is H ewlett-Packard prod u ct is warranted against defects in m aterial and workmanship  for a period of one 
year from date of sh i pment. D u ring the warranty period, H ewl ett-Packard Company wil l ,  at its option, either 
repair  or  repl ace products which prove to be defective. 

For warranty service or  repair, this prod uct m ust be retu rned to a service fac i l ity designated by -hp-. B uyer 
shal l  prepay shipping charges to -hp- and -hp- shal l  pay shipping charges to return the prod uct to Buyer. However, 
Buyer shal l pay a l l  sh ip ping charges, d uties, and taxes for products retu rned to -hp- from another cou ntry. 

H P  software and firmware produ cts which are designated by H P  for use with a hardware product, when properly 
insta l l ed on that hardware produ ct, are warranted not to fa i l  to execute their progra m m i n g  instructions d u e  
t o  defects in m aterials a n d  workmanship.  I f  H P  receives notice o f  s u ch defects d u r i n g  the i r  warranty period, 
H P  s h a l l  repair  or  rep l ace software media and f i rmware which do not execute their p rogram m i n g  instructions 
due to such defects. HP does not warrant that the operation of the software, f i rmware or hardware shal l  be 
u n i nterru pted or error f ree. 

LIM ITATIO N OF WA RRANTY 

The foregoing warranty shal l  not apply to defects res ult ing f rom im proper or i nad equate mai ntenance by 
Buyer, Buyer-suppl ied software or interfac i n g, u n a uthorized modification or m is use, operation outside of the 
environ mental specifi cations for the produ ct, or  im proper site preparation or  mai ntenance. 

NO OTH E R  WARRANTY IS EXPRESS E D  OR I M PL I E D . H EWLETT-PACKARD S P E C I F I CA L LY D I SCLAIMS T H E  
I M P L I E D  WARRANT I E S  O F  M E R CH ANTA B I L l TY A N D  F I T N ESS FOR A PART I C U LAR P U R PO S E .  

EXCLUSIVE REMED IES 

T H E  R E M E D I E S PROV I D E D  H E R E I N  ARE B U Y E R'S SOLE AND EXC LUS IV E R E M E D I E S .  H EW L ETT-PACKARD 
S H A LL NOT BE L I A B L E  FOR ANY D I R ECT, I N D I R E CT, S P E C I A L, I N C I D E N TAL, OR C O N S E Q U E N T I A L  
DAMAG ES, WH ETH E R  BAS E D  O N  CONTRACT, TO RT, OR A N Y  OTH E R  L E G A L  TH EORY. 

ASSISTA N CE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard 

products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are pro vided at 

the back of this manual. 
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SAFETY SUMMARY 

The following general safety precautions must be observed during al l  phases of operation, servi ce, and repair 

of this instrument. Fai lure to comply with these precautions or with specific warnings elsewhere in this manual 

violates safety standards of design, manufactu re, and intended use of the instru ment. Hewlett-Packard Com

pany assumes no l iabi l ity for the customer's failure to comply with these req ui rements. This is a Safety Class 

1 instru ment. 

G RO U N D  THE IN STR UMENT 

To m i n i m i ze shock hazard, the i nstrument chass is and cabi net m ust be connected to an e l ectri cal ground. 
The instrument is equi pped with a three cond u ctor ac power cab le. The power cable m u st ei ther be p l u gged 
i nto an approved three-contact e lectrical outlet or used with a three-contact to two-contact ada pter with the 
gro u n d i ng w i re (green) f i rmly connected to an electrical ground (safety ground) at the power outlet. The power 
jack and m ating plug of the power cable meet I nte rnational E l ectrotechnical  Comm ission ( l EC) safety standards. 

DO NOT OPERATE IN AN EXP LOSIVE ATMOSPH E RE 

Do not operate the instru ment in the presence of f lammable gases or fumes. O perati on of any electrical instru
ment in such an environment constitutes a d ef i n i te safety hazard. 

KEEP AWAY FROM LIVE C I RCU ITS 

Operating perso nnel  m ust not remove instrum ent covers. Component replacement and internal  adj ustments 
m ust be m ade by q u a l ified m a i ntenance perso nnel .  Do not replace com ponents with power cable connected. 
Under certa i n  conditio ns, dangerous vo ltages may exist even with the power cable removed. To avo id i nj u ries, 
always d isconnect power and di scharge c irc u its before to uching them. 

DO NOT SERVICE OR ADJ U ST A LO N E  

Do not attempt internal service or  adj ustment u n l ess another person, capable o f  rendering f i rst a i d  a n d  resus
citation,  is present. 

DO NOT SU BSTITUTE PA RTS OR M O D I FY IN STR U M E N T  

Because of the danger of introd ucing add itio nal  hazards, d o  not in stal l  substitute parts or  perform any unautho
rized modif ication to the instrum ent. Return the i nstrument to a H ewl ett-Packard Sales and Service Off ice 
for service and repair  to ens u re that safety featu res are mai ntai ned. 

DA N G E R O U S  PROC E D U R E WA R N I N G S  

Warn ings, such as the example bel ow, precede potential ly dangerous procedu res throughout this manual .  I nstruc
tions contai ned in the warn ings m ust be fo l l owed. 

I WAR NING 

Dangerous voltages, capable of causing death, are present in this instrument. U se 

extreme caution when hand li ng, testing, and adjusti ng. 
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SAFETY SYMBO LS 

General Definitions of Safety Symbols Used On Equipment or In Manuals. 

I nstruction manual  sym bol :  the prod uct w i l l  be marked with this sym
bol when it is necessary for the user to refer to the instruction manual 
i n  order to protect agai nst damage to the i nstru ment. 

I nd icates dangerous vo ltage (term i n a l s  fed from the i nterior by vol
tage exceeding 1 000 volts m u st be so ma rked). 

Protective cond u ctor term i n a l .  For protection agai nst el ectrical shock 

....L OR � i n  case of a fau lt. Used wi th f ield wir ing term i n a l s  to i n d i cate the � term i n a l  which m u st be con nected to ground before operati ng 
eq u i pmen t. 

rh OR .J.. 

I WA RNING 

CA UTION 

N O T  E :  

Low-no ise or noiseless, c lean ground (earth) term i n a l .  Used for a s ig
nal com mo n, as we l l  as provid ing protection agai nst e lectrical  shock 
in case of a fau lt. A te rm i n a l  marked with this symbol m ust be con
nected to ground i n  the m a n ner descri bed i n  the i nsta l l ation (operat
in g) m a n u a l ,  and before operati ng the eq u i pm ent. 

Frame or chass is te rm i n a l .  A connection to the frame (chassis) of the 
eq u i p men t which normal ly i n c l udes a l l  exposed metal structu res. 

Alternat i n g  cu rrent (power l i ne). 

D i rect c u rrent (powe r l i ne). 

Altern ating or  d i rect cu rrent (power l i ne). 

The WA R N I N G  s ign den otes a hazard .  I t ca l ls  attention to a proce
d u re, practi ce, cond ition or the l i ke, wh ich, if not correctly performed 
or adhered to, cou ld res u l t  in i n j u ry or death to personnel .  

The CAUT I O N  sign denotes a hazard .  I t  cal ls  atte ntion to an operat
i n g  procedu re, practi ce, condit ion or  the l i ke, wh ich, if  not correctly 
performed or  ad hered to, could resu lt  in dam age to or  destruction 
of part or  a l l  of the prod u ct. 

The N O T E  s i gn denotes i m portant i nformation. It ca l ls  atte ntion to 
proced u re, practi ce, condit ion or the l i ke, which is essential  to 
h i g h l i ght. 
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MOD E L  3562A S E RVICE  

SECTION VIII  
SERVICE 

8-11 INTRODUCTION 

This  section contains a l l  the information req u i red to isolate fai l u res to the component 
leve l .  Use this section after using the fau lt isolation procedures in  Section V I I .  This section 
is used to isolate a fai l u re to the subb lock l evel .  Each functional subblock cons ists of 
a smal l number of com ponents, and the techn ic ian's expertise i s  re l ied upon to isolate 
the fau lty component. 

How to Use This Section 

Start 

Reference 

Keys 

Loop Mode 

After isolat ing the fault to an assembly, go to the troubleshooting 
procedures for that assembly. The troubleshooting information is l isted 
i n  order of the c i rc u it board assembly n u m ber, A1 through A33 .  

Use  the component locators and  schematics in  Sect ion IX  with each 
of the troub les hooting procedu res. 

For the location of cables and boards refer to f igure 4-1 in  Section IV. 

For the c i rc u it b lock d iagrams refer to Section V I .  

T o  understand the instrument's operation and s ignal  m nemonics refer 
to Section V I .  

There are two types of keys o n  the H P  3562A, hard keys and soft keys. 
I n  th is  section the hard keys are in bold text, and the soft keys are 
in regu lar  text. 

For example :  

F REQ . . . . . . . . . . . . . . . . .  FREQ SPAN . . . . . . . . . . . . . . . . .  10 kHz 

Th i s  example instru cts you to press the hard key FREQ and the soft 
key FREQ SPAN. After press ing the soft key FREQ SPAN enter 1 0  kHz .  

The loop mode is  used for some s ignatu res analys is  tests and to f ind 
interm ittent fai l u res. For descr iption of the loop mode refer to 
paragraph 7-1 2,  " Loop Mode and I nterm ittent Fai l u res". 

NOTE 

A fter completing a test or repa ir, check that all jumpers are in the 
NORMAL or R UN position and that all cables are connected. 

8-1 
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8-2 RECOMMENDED TEST EQUIPMENT 

The recommended test equ ipment for troubleshooting is l isted in  table 1 -4 .  Any item which 
meets or exceeds the cr it ical  requ i rements can be su bstituted for the model l isted . 

8-3 LOGIC CONVENTIONS 

Pos itive logic convention is used i n  th is  manual  u n less otherwise noted . Pos itive logic 
conventions define a logic "1 " or "H igh" as more pos itive voltage and a logic "0" or "Low" 
as the more negative voltage. 

8-4 SAFETY CONSIDERATIONS 

The H P  3562A is a Safety C l ass 1 i n strument (provided with a protective earth term i nal) . 
The instrument and manuals shou ld be reviewed for safety markings and instructions before 
operation .  Refer to the safety symbol tab le in the preface of th is  manua l .  

I WARNING I 
Service procedures described in this section are performed with 
the protective covers remo ved and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CAUTION 

Do not insert or remove any circuit board in the HP 3562A with 
the I ine power turned on. Power transients caused by insertion or 
removal  may damage the circuit boards. 

I WARNING 

230 Vdc is present in the A 18 power supply assembly even with 
the line switch in the o ff position and the power cord removed. 
Be extremely careful when working in the power supply area. This 
h igh voltage could cause serious personal injury if contacted. To 
discharge the capacitors holding this voltage perform steps 1 
through 3. 

1 .  Remove the power cord from the rear panel. 

2.  Remove the bottom co ver and power supply sh ield. 

3. Wait two minutes after turning the power off to alIow the 
capacitors to discharge. 
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8-Si A 1 DIGITAL SOURCE 

The information in this section shou ld be used to isolate fau lty subblocks in the A1 Dig ital 
Source assemb ly. A l l  procedu res assume the Fau lt I so lation procedu res of Section V I I 
have been used to determ ine which board has fai led, and the circu it descr iptions of Section 
VI are understood. 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CAUTION 

Do not insert or remove an y circuit board in the HP 3562A with 

the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

How to Use This Section 

Stalrt 

Reference 

Verify 

After-Repair 

The prim ary method for troubleshooting the d ig ital source assembly 
is to use s ignature analys is and the waveforms provided in parts E and 
F.  Start trou b leshooting by us ing part A, "Dig ital Source Diagnostics" 
to isolate the fai l u re to a su bblock.  

For the component locator and schematic refer to Section IX. For the 
location of cables and boards refer to figu re 4-1 in Section IV.  

Use the osc i l loscope waveforms in table A1 -10  to see correct operation 
at various test points in the assembly.  

Use table A1 -1 1  to determ ine which adj ustments and tests need to be 
done to com plete instrument service. 

A. lDigital Source Diagnostics 

The d ig ital source is tested us ing two self-tests; the front end interface test and the source 
main  test. When either of these tests are in itiated, the test regi sters and control reg isters 
are loaded with test data and the TEST s ignal  to the test registers goes low. The test is 
performed and the contents of the status reg isters is read and verified by the A2 System 
CPU.  Any fai led b its are annunc iated on the d isp lay. These tests are also used in loop 
mode for s ignatu re analysis patterns.  

8-3 
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1 .  To perform the self-tests, press the H P  3562A keys as fol lows: 

SPCl 
FCTN S E RVIC  

T E ST T E S T 
S O U R C E  FR E N D  

I N TFCE 

SOURC E  
MAI N  

2 .  Refer to tab le A1 -2 for s ing le b it fai l u res to determ ine the probable subblock fai l i ng. 

3 .  Go  to part B for m u lt ip le  b it fai l u res. 

4. I f  both tests pass but a source function or a trigger mode is  fa i l i ng, use tab le A1 -1 
to determine the probable subb lock fai l i ng. 

Table A1- 1  Digital Source Functions 

Function Failing Probable Cause 
or Defective of Failure 

Triggered Mode Phase Resol ution Ci rcuit 
(go to part E) 

S i ngle Channel Phase Phase Resolution C i rcuit 
(go to part E)  

CNTCLK Control Registers 
(go to part E, step 7) 

S i ne Wave Output La I nput Receiver 
(go to part E) 

Source E nergy Measurement Effective Sample Rate Generator 
fai ls (2-41 ) but random noise (go to part D) 
operates at f u l l  span 

Random Noise Output Noise Generator 
(go to part E, step 8) 

Burst Mode Bu rst Contro l C i rcuit 
(go to part E ,  step 5) 

SYNC OUT output Burst Control C i rc u it 
(refer to waveform #5 

Period i c  Ch irp Effective Sam ple Rate Generator 
(go to part D) 
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Bit # Signal Name 

0 L DCH1 L 

1 LDCH2L 

2 L DTRL 

3 LDSRCL 

4 SRCO UTFAL TL 

5 U N LOCK 

6 C1 0FSE 

7 CNTLD 

8 NCLK 

9 DO UT 

1 0  DM I D  

1 1  NSR 

12  CNTRL BUSY 

1 3  BUSYL 

1 4  TRIGG E R E D  

1 5  ARM E D L  

- Digital Source 
Counters Fail 

Table A 1 -2 Digital Source Diagnostics 

From Subblock Returning Status Bit 
Component Probable subblock fai ling 

U208-6 Control Registers 
(Go to part E, step 7) 

U208-7 

U208-5 

U208-4 

- Status Registers 
(Go to part E )  

-

U1 01 -7 Timing Control Ci rcu it 
(Go to part D) 

U206-9 Control Registers 
(Go to part E, step 7) 

U202-1 2 Burst Control Ci rcu it 
(Go to part E ,  step 5) 

U209-6 Mu ltipl ier 
(Go to part E) 

U1 3-1 3 LO I nput Receiver 
(Go to part E) 

U31 1 -11  N oise Generator 
(Go to part E, step 8) 

U1 06-8 Control Registers 
(Go to part E, step 7) 

U5-1 4 Phase Resol ution C ircu it 
(Go to part E) 

U8-9 

U5-1 5 

U305, U7, These counters are used in the 
U1 07, U1 08 fol lowing su bblocks: 

Phase Resol ution Ci rcu it 
Timing Control C ircuit 
Burst Control C ircuit 
(Go to part E) 

SERV I C E  

8-5 
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B. Subblock Verification Tests 

The d igital sou rce performs several functions inc lud ing generating band-l im ited random 
noise, interfac ing the local osc i l lator with the analog source, sychron izing trigger operations, 
and interfac ing the front end assembl ies ( inputs, ADCs, trigger, and analog sou rce) with 
the A2 System CPU .  Most functions use only a few of the DS subb locks. To isolate the 
fai l u re to a subblock, use tab le A1 -3 after perform ing the fol lowing steps: 

1 .  Connect the front panel sou rce output to channel  1 .  

2 .  Connect the rear panel SYN C O U T  output to channel 2 .  

3. Press the HP 3562A keys as fo l lows: 

PRESET R E S E T  

RAN G E  5.6 V 

SO U RCE . . . . . . SOURC E  
L E V E L  . . . . . .  5 V 

MEAS 
DISP 

SCA LE 

F I X E D  
S I N E  . . . . . .  1 kHz  

F I LTRD 
I N PUT 

Y F I XD 
SCALE 

T I M E  
R E  C 1  

6, - 6  V 

Refer to figu re A 1 -1 to verify resu It. 

NOTE 

The free-run mode is used for most of the following waveforms. 
This is done to isolate failing functions to a subblock. When the 
trigger mode is not used, the waveforms move around on the 
display. The trigger mode is verified in step 7. 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MODE L  3562A 

F I L T T I M E 1  
6 . 0  

1 . 5  

/D i v  

Re a ]  

v 

-6 · 0  

f\ 
I 

F x d  Y 0 . 0  

FIgure A l -l Sine Wave 

I V 

f\ 
I I 

\ I V 

O % O v l p  

f\ f\ f\ I 
I I I 

I \ I I V V � V 
S e c  

I f  the f igure A1 -1 i s  correct, the fo l lowing subblocks are verif ied: 

LO I nput Receiver 

Mu lti pl ier 

T im ing State Mach ine (U3) 

4 .  Press the HP 3562A keys as fol lows: 

SOU RCE . . . . . .  RAN DOM 
N O I S E  

Refer to f igure A1 -2 to verify resu lt.  

S E RVICE  

f\ I 

V V 
B . O m 

8-7 
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F I L T �T�I�� __ -r ____ � __ -r __ �r=�� ____ � __ � ____ � __ � 6 . 0  

1 . 5 

/D i V�+1-r----r----r----r----r----r----r----+----+--� 

R e a l  

v 

- 6 . 0  

Fx d  Y 0 . 0 

Figure A 1 -2 Random Noise 

S e c  

I f  f igure A1 -2 is correct the fol lowing subblock is  verif ied: 

Noise Generator 

. O m 

5. The random noise shou ld fol low the freq uency span as it is changed . The d isplay shou ld 
appear s im i lar  to f igure A1 -2 as the frequency span is  changed . To change frequency 
spans, press the H P  3562A keys as fo l lows: 

FREQ FREQ 
S PAN 1 kHz  

1 0  k H z  

50 k H z  

If the random noise fo l lows the freq uency span, the fol lowing sub block i s  verif ied: 

Effective Sample Rate Generator 
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6. Press the H P  3562A keys as fol lows: 

FREQ 

B 

MEAS 
OISP 

SCALE 

MAX 
S PAN 

F I LTRD 
I N PUT T I M E  

R E C  2 

Y F IXD 
SCALE . . . . . .  6 ,  - 6 V 

A & B  

SOU RCE . . . . . .  BU RST 
RAN DOM 

Refer to figu re A 1 -3 to verify resu It. 

F I L T ���� __ .-__ -. ____ ,-__ ���r-__ -, ____ .-__ -. __ � 
6 . 0  

R e a l 

v 

- 6 . 0  
F x d  y

L
o�. =o-L----L----L----L-�s�e

L-c---L----L----L----���
m 

F I L T  T I M E 2  
6 . 0  

R e a l 

v 

-6 . 0  

O % O v l p  

F x d  y
L

o�.
=
0-L----L----L----L-�S=e

L-
c---L----L----L----L8�.

=
0

�
m 

Figure A 1 -3 Burst Random #1 

SERV I C E  
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Press the H P  3562A keys as fol lows: 

SOU RCE . . . . . . BURST 
RANDOM 

Refer to f igure A 1 -4 to ver ify resu It. 

F I L T T I M  1 
6 . 0  

R e a l  

V 

- 6 . 0  

F x d  Y 0 . 0  

F I L T  T I M E 2  
6 . 0  

R e a l  

V 

- 6 . 0  

F x d  Y 0 . 0  

Figure A 1 -4 Burst Random #2 

2 5  . . . . . .  ENT E R  

e c  

O % O v l p  

S e c  B . O m 

I f  figu res A1 -3 and A1 -4 are correct, the fol lowing subb lock is ve rif ied: 

Bu rst Contro l C i rcu it 

7.  Press the H P  3562A keys as fo l lows: 

SOU RCE . . . . . . F I X E D  

SE LECT 
TRIG 

S I N E  

SOURC E  
TRIG 

. . . . . .  1 kHz  

The  sou rce trigger point may vary on the s ine wave, but  the trigger point on the SYNC 
OUT waveform shou ld be the same as d isp layed in  figu re A1 -5. 
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F I L T T I M E 1  
6 . 0 

R e a l  

v 

- 6 . 0 

F x d  Y 0 . 0  

F I L T T I M E 2  
6 . 0

1--

R e a l  

v 

- 6 . 0  

F x d Y 0 . 0  

Figure A 1 -5 Source Trigger 

O % O v l p  

S e c  

O % O v l p  

S e c  

I f  f igure A1 -5 i s  correct, the fol lowing su bblock i s  verified: 

Phase Resolution C i rcu it 

SERV I C E  

B . O m 

B . O m 

8-1 1 
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Test Results 

Table A 1 -3 Digital Source Failures 

Most likely Cause of Failure 

MODE L  3562A 

Troubleshoot subblocks in  order l isted. 

Digital Source Main Test Passes Control Registers 
Digital Source Counters Passes 

(Go to part E, step 7l 
D i gital Source FIE I nterface Fails 
B its: 0,1 ,2,3,7, or  1 2  

D igital Source FIE I nterface Passes Tim ing Control Circuit 
D igital Source Cou nters Pass or Fai l  LO Input Receiver 

Mu ltipl ier 
Digita l  Source Main Test Fai ls 
Bits: 6,9,1 0 (Go to part El 

D i gital Sou rce FIE I nterface Passes LO I n put Receiver 
Digital Source Counters Pass 

(Go to part El 
Digital Source Main Test Fai ls 
B its: 9,1 0 

Fu nctions: 
S ine Output is defective, but 
Burst Random and SYNC OUT operate 

D igital Sou rce FIE I nterface Passes Timing Control C ircu it 
Digital Source Counters Pass or Fail  LO I n put Receiver 

Mu ltip l ier 
D igital Source Main Test Fai ls 
B its: 9,1 0 (Go to part E l  

Fu nctions: 
Source Output Defective 
Random Noise Defective 

Digital Sou rce FIE I nterface Passes Phase Resolution C i rcuit 
D igital Sou rce Counters Pass or Fail  

(Go to part El 
D igital Sou rce Main Test Fai ls 
B its: 1 3, 1 4, or 1 5  
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Table A 1 -3 Digital Source Failures cont. 

Test Results Most Likely Cause of Failure 
Troubleshoot subblocks in order l isted. 

D igital Source FIE I nterface Passes Programmable Counters 
D igital Sou rce Cou nters Pass or Fai l  Phase Resol ution C i rc u it 

Tim ing Control C i rcuit 
D igital Source Main Test Fails 
B its: 6,9,1 0 and one or more of the (Go to part El 

fol lowing bits: 
1 1 , 1 2, 1 3, 1 4, 1 5  

D igital Source FIE I nterface Fai ls  OS Data Bus 
D igital Sou rce Main Test Fails System I nterface 
Bits: Mult iple Fai lures Device Decoder PAL or Buffer 

Programmable Cou nters 
Functions: Status Registers 
No fu nctions operate Test Registers 

Control Registers' Latches 

(Go to part Cl 

C. Multiple Failures Test 

This  test verifies the DS data bus, the system interface, and the device decoder PAL and 
buffer. 

1 .  Press the l i ne switch off. Place the A1 Digital Source on the 03562-66540 extender board . 

2 .  Use a logic probe to verify the system interface l ines are togg l ing  between TTL level 
high and TTL level Low. Use the fol lowing test locations:  

U404-1 9 

U403 p ins  1 '1 ,  1 3  through 1 8  

3 .  Press the H P  3562A keys as  fo l lows: 

SPCL 
FCTN S E RV I C E  

TEST L O O P  
O N  

T E S T 
SO U RC E  SOURC E  

MA I N  

8-1 3 
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4. To verify the device decoder PAL and buffer, use a logic probe to check the fol lowing 
s ignals are the correct TTL leve l :  

U303 p in  1 2  Togg l ing  U401 
1 3  Togg l ing  
1 4  Toggl ing 
1 5  Togg l i ng  
1 6  Togg l i ng  
1 7  H igh 
1 8  Togg l ing  
1 9  Togg l i ng 

5 .  Press the H P  3562A keys as  fo l lows: 

RETURN . . . . . .  LOOP 
OFF 

LOOP 
ON 

p i n  2 
7 

1 0  
1 1  

T E S T 
S O U R C E  

Togg l i ng  
Togg l i ng  
Togg l i ng 
Togg l i ng  

FR E N D  
I NTFCE 

6. Use a logic probe to ver ify the fol lowing s ignals  are the correct TTL leve l :  

U303 p in  1 2  H igh 
1 3  Togg l ing  
1 4  H igh 
1 5  H igh 
1 6  Togg l i ng  
1 7  Togg l i ng  
1 8  Togg l ing  
1 9  Toggl ing 

7 .  Use a log ic  to verify the DS data l i nes are togging (FR END I NTFCE in  loop mode). 
Some of the l i nes w i l l  toggle s lowly. Use the fol lowing test locations:  

U406 p ins  1 and 11 through 1 9  

U405 p ins  1 1  through 1 8  

8. Press A2 S1 . After the power-u p tests are complete, ver ify the fol lowing s ignals are 
the correct TTL leve l :  

Test location 

U203-2 
U304-6 
U304-9 
U302-4 

Signal Name 

T E ST 
N RSTL 
BRST 
R E S E T L  

TT l level 

Low 
H igh 
H igh 
H igh 

9 .  I f  the fault has not been found, go to part E .  
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D .  Effective Sample Rate Generator Test 

Use tab le A1 -4 to ver ify the components in the effective sam ple rate generator.  I n  tab le 
A 1-4, a '0' represents a TTL level low and a '1 ' represents a TTL leve l high.  Set the frequency 
span by press ing the H P  3562A keys as fol lows: 

FREQ FREQ 
SPAN . . . . . .  To freq uency span in  table 

Table AI-4 Effective Sample Rate Generator Test 

Frequency Span DA DB DSE l TP1 2 
(U1-3) (U4-12) (U101-2) 

1 kHz 0 0 1 25.6 kHz 
3 .125 kHz 0 1 1 80.0 kHz 

1 0  kHz 1 0 1 256 k H z  
1 00 kHz 1 1 0 5.1 2 MHz 

If  the fault has not been fou nd, go to part E .  

E. Digital Source Signature Analysis Tests 

Use these tests and the waveforms in part F to isolate a fai l u re on the d ig ital sou rce 
assembly. O n ly the com ponents in the fai l i ng subblocks need to be tested. 

1 .  Press the l i ne switch off. 

2 .  Connect the Signature Analyzer as  fol lows: 

Table A 1 -5 OS Signature Analyzer Setup 

Signal Polarity 

G round 
Clock Positive edge 
Stop Positive edge 
Start Positive edge 

3.  Press the l ine switch on .  

Connection 

A1 J2-1 
A1 J2-3 
A1 J2-4 
A1 J 2-5 

4. To start s ignature analysis test #1 , press the H P  3562A keys as fol lows: 

SPCL 
FCTN . . . . . .  S E RVIC 

T E ST . . . . . .  LOO P 
ON 

. . . . . .  TEST 
SOURC E  SOURCE 

MAI N 

8-1 5 
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NOTE 

When finished with the test turn the loop mode off by pressing 
the keys as follows: 

R E TURN LOOP 
OFF 

Table A I -6 OS Signature Analysis Test #1  

Source Main Test 
Sou rce Main Test in loop mode 
J u m pers in  normal (N) position: All jumpers 
S ignature Analyzer Setup:  Refer to table  A1-5 

+ 5  V S ignature = H 1 66 

Component Pin Signature Component 

U1 1 1  U233 U7 
1 2  40C9 
1 3  C9FH 
1 4  7467 
1 5  P09H 

U2 1 1  9765 U8 
1 2  9206 
1 3  H A1 F 
1 4  6P24 
1 5  41 CF 

U9 
U3 12 AU9H 

1 3  460C 
1 4  1 2C3 
1 5  49H2 
1 6  C26H U1 0 
1 7  2 F90 
1 8  H 1 66 
1 9  2 FP4 

U4 3 36UF 
6 H1 66 
8 O U H 3  

1 1  H PC5 
U11 

US 1 2  H10F 
13 5791 
1 4  H10F 
1 5  9AUF 
1 6  6866 
1 7  97C4 
1 8  H1 66 
1 9  3486 U1 2 

U6 3 H10F 
6 H1 0F 
8 21 F2 

1 1  H 1 66 

Pin Signature 

8 0000 
9 H1 66 

1 0  5791 
1 2  H166 
1 3  H10F 

5 61 5F 
6 C03A 
8 006A 
9 H10F 

5 F4U5 
6 1 593 
8 C88U 
9 69P9 

3 93AH 
4 7003 
5 01 H4 
6 C93U 

1 0  654A 
1 1  OC70 
1 2  CF6H 
1 3  67P3 

1 2  561 2 
1 3  2FU6 
14 UHAP 
1 5  858P 
1 6  561 2 
1 7  2FU6 
1 8  U H AP 

1 2  1 27P 
1 3  8340 
1 4  771 6 
1 5  43A6 
1 6  1 27P 
1 7  8340 
1 8  771 6 
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Component Pin 

U1 3 1 3  

U1 01 7 

U1 02 1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  

U103 2 

U105 4 
5 
7 
9 

1 4  

U1 06 5 
6 
8 
9 

U107 9 
1 0  
1 2  
1 3  

U1 08 9 
1 0  
1 2  
1 3  

U1 09 6 
8 

U1 1 0  3 
4 
5 
6 

1 0  
1 1  
1 2  
1 3  

Table A 1 -6 OS Signature Analysis Test #1 cont. 

Signature Component Pin 

5730 U111  12 
1 3  

C2 H9 14 
1 5  

81 1 H  1 6  

831 5 1 7  

C957 1 8  

02P U  1 9  

5 UA9 
PA58 U1 1 2  1 2  

H1 66 b. 1 3  

H1 66 Rev. A 1 4  
1 5  

1 0AH 1 6  
1 7  

C367 1 8  

H1 66 1 9  

C367 
0000 U1 1 3  1 2  

0000 
U201 1 

A75 U 4 

7639 1 0  

0000 1 3  

H1 66 
U202 6 

H1 66 1 0  

5791 
H1 66 U203 2 

H10F  6 
9 

H1 66 1 2  

5791 1 6  

H10F 
H10F U204 2 

5 

H1 66 1 5  

H1 66 1 6  

1 AUA U209 6 

C4A8 
6381 U302 4 

881 5 8 

U H H U  1 0  

F73A 
HA48 
54U1 

b. See backdating. 

SERVICE  

Signature 

561 2 
2FU6 
U HAP 
858P 
561 2 
2FU6 
UHAP 
858P 

1 27P 
8340 
771 6 
43A6 
1 27P 
8340 
771 6 
43A6 

5UPH 

31 UC 
F6P2 
304P 
0000 

H PC5 
2C66 

H1 66 
0000 

47H H 
465U 
UAOO 

C367 
653U 
P79A 
0000 

7H1 U 

H1 66 
H1 66 
2C66 

8-1 7 
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Table A 1 -6 OS Signature Analysis Test #1 cont. 

MOD E L  3562A 

Component Pin Signature Component Pin Signature 

8-1 8 

U304 1 H 1 66 U306 6 
2 F1 1 P 
5 7557 U307 1 5  
6 5 FF3 1 6  
8 47 H H  

1 2  O U H 3  U308 4 
1 3  465 U 7 
1 6  H PC5 1 2  
1 7  UAOO 
1 9  1 078 U407 1 

6 
U305 2 UAOO 7 

4 465 U 
5 47 H H  U409 1 2  
9 A75U 1 3  

1 0  F2 H P  1 4  
1 1  5 FF3 1 5  
1 3  A392 1 6  
1 4  81 1 H  1 7  
1 5  F6P2 1 8  
1 6  81 1 H  1 9  
1 7  77P7 
1 8  304P 

5. To start s ignatu re analys i s  test #2 , perform the fol lowing steps: 

a. Press the l i ne  switch off. 

b. Set A1 J3 to test pos it ion.  

c .  Press the l ine switch on.  

d. Press the HP 3562A keys as fol lows: 

SPCl 
FCTN S E RVIC  

TEST 

NOTf 

LOOP 
ON 

TEST 
SOURCE 

OS Signature Analysis Test #2 disables the feedback loop between 
the burst state mach ine [U1 02) and the burst control circuit's 

counters [U305). 

H1 66 

465U 
47H H  

UAOO 
465U 
H1 66 

H1 66 
47H H  
47H H  

H1 66 
FC55 
H1 66 
95C3 
FAH9 
PFH9 
H9C3 
0000 

SOURC E  
MA I N  
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Table A l -7 OS Signature Analysis Test #2 

Burst Control ICircuit 
Source Main Test in  loop mode 
J u m pers in normal (N) position: A l l  jum pers except A1 J 3  
J u m pers i n  test (T) position: A1 J 3  
S ignature Analyzer Setup: Refer to table  A1-S 

+ 5  V Signature = H1 66 

IComponent Pin Signature 

U1 02 P7S H 
1 3  1 9C5 
1 4  45C7 
1 5  02 P U  
1 6  S UA9 
1 7  PAS8 
1 8  H1 66 
1 9  H1 66 

6 .  Put  j umper A1 J 3  in  normal (N)  position .  

Component 

U30S 

Pin 

1 3  
1 7  

7. To start s ignature analysis test #3, perform the fol lowing steps: 

a .  Set A1 J 3  in normal (N) pos it ion .  

b .  Press A2 S1 . 

c. Press the H P  3562A keys as fo l lows: 

SPCL 
FCTN SERV I C  

TEST LOOP 
ON 

TEST 
SOURC E  

Signature 

7U6P 
P H F6 

FR E N D  
I NTFC E  

SERVICE  

8-1 9 
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Table A l -8 OS Signature Analysis Test #3 

Front End I nterface Test 
Front End I nterface in loop mode 
J um pers in normal (N) position: Al l  jumpers 
Signature Analyzer Setup: Refer to table A1 -5 

+ 5 V S ignature = 088C 

Component Pin Signature Component 

U4 6 H 359 U205 

U6 11 H 359 
U206 

U104 3 6F76 
4 HCH2 
5 5289 U207 
6 P7CC 
8 0000 
9 3U2P U208 

1 0  7FP2 
1 1  6H62 

U1 06 8 C49A 
U302 

U1 09 3 083A 

U204 1 088C 
2 0000 
5 8FFP 
6 OUA9 
9 U039 

1 2  CCC3 
1 5  0000 
1 6  0000 
1 9  0000 

Pin 

1 1  
1 3  

7 
9 

7 
9 

4 
5 
6 
7 

8 

8. To start s ignatu re analys i s  test #4, perform the fol low ing steps: 

a. P ress the l i ne switch off. 

b. Connect U31 1  p in  1 0  to TP1 5. 

c .  Press the l i ne switch on.  

d .  Press the HP 3562A keys as fo l lows: 

SPCl 
FCTN S E RV I C  

TEST LOOP 
ON 

TEST 
SOURC E  

MO D E L  3562A 

Signature 

088C 
FC45 

6574 
6 H U U  

F472 
FFU9 

95 H H  
99C5 

UOH8 
U F01 

CF1 1  

SOU RC E  
MAI N  
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Table A 1 -9 OS Signature Analysis Test #4 

Random Noise Generator Test 
Sou rce Main Test in loop mode 
J u m pers in  normal (N) position: All j u m pers 
Con nect U31 1 -1 0  to TP1 5 
S ignature Analyzer Setu p:  Refer to table A1-5 

+ 5  V S ignature = H1 66 

Component Pin Signature Component Pin 

U208 9 C1 39 U31 3 1 4  
1 0  A38A cont. 1 5  
1 1  U732 1 6  
1 2  34P7 1 7  
1 3  1 2C3 
14 460C U41 0 1 

2 
U209 6 1 764 3 

4 
U21 0 2 0000 5 

5 2 H P4 6 
6 0000 7 
9 7P38 9 

1 2  F2CC 1 5  
1 5  08P1 
1 6  4H58 U41 1 1 
1 9  1 AA4 2 

3 

U21 2 1 7CCO 4 

4 6HU7 5 

1 0  F4PF 6 

1 3  F322 7 
9 

U31 0  2 C03A 1 5  

5 8C04 
6 05FC U41 2 1 

9 6678 2 
1 2  9508 3 

1 5  2777 4 
1 6  4CP8 5 

1 9  HOFU 6 
7 

U31 1  2 0000 9 

3 A431 1 5  

1 1  H1 66 
U41 3 1 

U31 2 1 23CH 2 

4 60FC 3 

1 0  37PF 4 

1 3  UA63 5 
6 

U31 3 9 7753 7 

1 0  H H05 9 

1 1  5C09 1 5  

1 3  1 PF9 

SERV I C E  

Signature 

4F1 3 
2F4F 
09H F  
2 F4F 

09FA 
4UH7 
4UH7 
1 8AC 
1 8AC 
P9P2 
P9P2 
7A61 
09FA 

09FA 
4UH7 
4UH7 
1 8AC 
1 8AC 
P9P2 
P9P2 
5 FU5 
09FA 

09FA 
4UH7 
4UH7 
1 8AC 
1 8AC 
P9P2 
P9P2 
5828 
09FA 

09FA 
4UH7 
4UH7 
1 8AC 
1 8AC 
P9P2 
P9P2 
8200 
09FA 

8-21 
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F. Oscilloscope Signal Waveforms 

The osc i l l oscope plots are used for troubleshooting the A1 D igital Sou rce. Note that 
a l l  the measurements are taken with a 1 0:1 probe. Other notes u n ique to a measu re
ment are written next to the waveform. 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy ava ilable 
at man y points can, if contacted, result in personal injury. 

Table A t - t O  Digital Source Waveforms 

Al l  jumpers shou ld be in normal position 

Con nect grou nd to A1 TP1 or  A1 TP1 5 
Probe: 1 0:1 

Press the keys as fol l ows: 

SPCl FCTN . . . . . . .  s E RV I C  TEST 

I mportant 

. . . . . . . . .  . ' "  . 
Setup Parameters 

CNTlD and CNTClK Time 
Relationship 

Con nect CH1 to A1 TP1 0 
Con nect CH2 to A1 TP1 1 

Osci l loscope: 

LOOP 
ON 

TEST 
SOURCE 

OVd, 1 �! I 

' "  . 
Waveform 

-I I I I 
CH1 V/Diy 200 mV/Div 

OVd' ! I ll- I l l 1 -1' 1 : CH2 V/Diy 200 mV/Div 
CH1 Cou pl ing dc 
CH2 Coup l i ng d c  
Time/Div 20 us/Diy 
Trigger CH1 #1 

After viewing waveform, press A2 51 . 

FR E N D  
I NTFCE 

I� 
Irl� 
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Table A I - I O  Digital Source Waveforms cont. 

Al l  j u m pers should be in normal position 

Connect ground to A1 TP1 or A1 TP1 5 
Probe: 1 0:1 

Important 
Setup Parameters 

l.O L Time 

Connect CH1 to A1 TP2 

Osci l loscope: 

CH1 V/Diy 1 00 mV/Div 

CH1 Cou p l i ng d c  

Time/Div 1 p,s/Div 
Trigger CH 1 

LO L and CLRL Time 
Relationship 

Connect CH1 to A1 TP2 
Connect CH2 to A1 TP3 Duty Cyc le 

Osc i l loscope: 

CH1 V/Diy 200 mV/Div 
CH2 V/Diy 200 mV/Div 
CH1 Cou p l ing dc 
CH2 Cou pl ing dc 
Time/Div 200 ns/D iv 
Trigger CH1 

NCLK and NSYNC Time 
Relatio nship 

Con nect CH2 to A1 J 701-3 
Con nect CH2 to A1 U1 1 -2 

Osci l loscope: 

CH1 V/Diy 200 mV/Div 
CH2 V/Diy 200 mV/Div 
CH1 Coup l i ng dc 
CH2 Coupl ing de 
Time/Div 2 ms/Diy 
Trigger CH1 

Waveform 

r- 1 '-

OVdc 

#2 

OVdc l I I I I 1.1 1  I I I I 
OVdc 1 ' 1 '· '1 " 1·'··' 1" 11 t ,  1'··' 1" 1" 1  

#3 

OVd, I ! I I I ! I I I � 
OVdc I 11 I I I 11 I I I Iq 

#4 

S E RVICE  

8-23 
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Table At - t O  Digital Source Waveforms cont. 

Al l  jumpers shou ld be in normal position 

Con nect ground to A1 TP1 or A1 TP1 5 
Probe: 1 0:1 

Setup 

BSNC and SYNC OUT 

Connect CH1 to A1 U1 03-1 2 
Con nect CH2 to A1 U301 -1 

Osci l loscope: 

CH1 V/Diy 200 mV/Div 
CH2 V/Diy 200 mV/Div 
CH1 Coupl ing dc 
CH2 Coup l i ng dc 
Ti me/Div 500 JLs/Div 
Trigger CH1 

Press the keys as fol l ows: 

FREQ . . . . FREQ SPAN 

1 0x Effective Sample Rate 

Con nect CH1 to A1 TP1 2 

Osci l loscope: 

CH1 V/Diy 1 00 mV/Div 

CH1 Coupl ing dc 

Time/Div 10 JLs/D iv 
Trigger CH1 

Important 
Parameters 

Time 
Relationsh ip 

. . . 1 k H z  

T i m e  

Duty cyle 

After viewing waveform, press MAX SPAN. 

oJ ; I 
OVdc l I I 

OVdc -

MOD E L  3562A 

Waveform 

I I �I I I I � 
I I �I I I I � 

#5 

--

#6 
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Table A t - t O  Digital Source Waveforms cont. 

A l l  jumpers should be in normal position 

Connect ground to A1 TP1 or A1 TP1 5 
Probe: 1 0:1 

I mportant 
Setup Parameters Waveform 

Connect the front panel sou rce output to external trigger and channel 1 .  

Press the keys as fol lows: 

SOU RCE . . . SOURCE LEVEL 

SE lECT TRIG . . .  EXT 

lrRIG Time 

Connect CH1 to A1 US-7 Duty Cycle 

Osci l loscope: 

CH1 V/Diy 1 00 mV/Diy 

CH1 Cou p l ing dc 

Time/DiY 2 ms/Diy 
Trigger CH1 

. . .  5 V 

. . .  F IXED S I N E  

OVdc 

. . . 

#7 

1 25 Hz 

S E RV I C E  

r---
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G .  After-Repair Adjustments and Tests 

8-26 

Table A1 -1 1 After-Repair Adjustments and Tests 

Perform the following: Section 

Diagnostic Tests: 

FR END INTFCE V I I  

SOURCE MA IN 

TEST ALL 

Adjustments: 

None I I I  

Perform ance Tests: 
1 1  

I f  the no ise generator su bblock was 
repai red, perform the Sou rce E nergy 
Measurement test. 

Operational Verif ication: 
1 1  

I f  the phase resol ution ci rcu it was 
repaired, perform the Signal  C hannel 
Phase Accu racy test. 

If the LO I nput Receiver was repaired, 
perform the Sou rce Ampl itude 
Accu racy and Flatness test. 

MODE L  3562A 
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8-61 A2, A22 SYSTEM CPU/HP'S 

The information in this section shou ld be used to isolate fau lty subb locks in  the A2 and 
A22 System CPU/H P I B  assemb l ies.  A l l  procedu res assume the Fau lt I so lat ion procedu res 
of Section V I I  have been used to determ ine which board has fai led, and the C i rcu it Descrip
tions of Section V I  are u nderstood. 

I WARNING 

Service procedures described in this section are performed with 
the protective co vers remo ved and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CAUTION 

Do not insert or remove any circuit board in the HP 3562A with 

the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

How to Use This Section 

Verify 

Afh�r-Repair 

Start troubleshooting by using figu re A2-1 . This proced u re d iagram 
describes the best order to perform the troubleshooting tests based 
on the symptoms observed . 

For the component locator and schematic refer to Section IX. For the 
location of cables and boards refer to f igure 4-1 in Section IV.  

Use the osc i l l oscope waveforms in tab le A2-5 to see correct operation 
at various test poi nts in the assembly. 

Use table  A2-6 to determine which adjustments and tests need to be 
done to complete instrument service. 

Troubleshooting Hints 

1 .  Only + 5 Vdc and ground are req u i red to trou bleshoot the A2 CPU/ H P I  B assemb ly. 
To run the A2 CPU/H P I B assembly without the rest of the instrument, put j umpers 
A2 J 1 5  and A2 J 1 6  in test (T) posit ion. 

2.  The A2 CPU/H P I  B can be run on an external c lock by ground ing A2 TP3 and connecting 
a TTL leve l ,  8 MHz c lock to A2 T P4.  

3. U ndef i ned fai l u res are most l i kely caused by stu ck b its. This i s  occurr ing if the status 
LEDs (A2 DS2) are a steady state value instead of changing rap id ly. Go to the i n it ial  
cond itions test (A). 

8-27 
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Press 
A2 S1 

Refer to 
I n itial Conditions 

Test (A) 

Refer to 
System CPU 

Di agnostics (B)  

Refer to 
CPU Global Bus 
I nterface Test (C) 

Refer to 
H P- I B  Test (D) 

Refer to 
nonvolatile 

RAM Test (E) 

Figure A2-1 Troubleshooting Procedure Diagram 

YES 

MOD E L  3562A 

Replace 
all jumpers 

to normal (N) 
position 

Refer to 
after-repair 

adjustments 
and test (H) 
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A. Initial CondHtions Test 

1 .  D isconnect the power cab le from the rear panel and remove the top cover. P lace the 
A2 CPU/H P I B  on the 03562-66540 extender board . 

2 .  Connect the power cable and  press the l i ne switch on .  

3 .  Check the fol lowing for correct value:  

Signal Location Value 
+ 5 S A2 TP2 + 5  ± O.3V 
PWRU P A2 )1 5-2 TTL logic 1 
PWRDNL A2 ) 1 6-2 TTL logic 1 
HALTL A2 U1 00-1 7 TTL logic 1 
RESETL A2 U1 00-1 8 TTL logic 1 
8 mHz C lock A2 TP5 Refer to waveform #1 (Cl 

4. If the + 55, PWRUP, or PWRONL are not the correct val ues, go to paragraph 8-1 6, 
"A1 8 Power Supply Assembly." 

5. If the cause of the fai l u re is sti l l  not found, go to the s ignatu re tests (F). 

B. System CPU Diagnostics 

The CPU diagnostics do the fo l lowing at power up or when the CPU is reset by press ing 
A2 S1 : 

1 .  F lashes the L E Os and then turns each one on starting with 053-1 (MSB). 

2 .  C lears the test log. 

3 .  Stores address and contents of NVRAM. 

4. Check sums the mon itor ROM. 

5 .  Exerc ises several system processor (U1 00) instructions. 

6. Tests the mon itor RAM by wr iti ng and read ing patterns to and from it. 

7 .  I f  an  error was fou nd in the RAM test, the add ress decoder is exerc ised by writing 
addresses to several locations and read ing the contents. 

8. Tests the NVRAM us ing a write/read/restore sequence on each memory location. 

9. Tests the timer and interru pt c i rcu its. 

The CPU d iagnostics stop when a fau lt is fou nd and d isp lay the error code on the test 
LEDs (A2 053, A2 054). If no error is fou nd on the A2 CPU/H P I B  assemb ly, the power-up 
sequence conti nues. Use table A2-1 to determ ine the most l i kely fa i l u re caus ing an 
A2 CPU/H P I  B error code. 

8-29 
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Hex Error 
Code 

U ndefined 

01 

02 

03 

04 

05 

06 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

1 A  

1 B  

1 C  

("N" 

8-30 

Table A2-1 System CPU/HPIB Diagnostics 

Test Description Hex Code Explanation 

I n itial Power Up Low level fau lt 

Mon itor Rom C heck s u m  U pper byte fai lu re, 
Lower byte passes 

Mon itor Rom Check sum Lower byte fa i lure 
U pper byte passes 

Mon itor Rom Check sum Both bytes fail 

Mon itor Rom Check sum Both bytes pass 

I n struction Test U100 test passes 

I nstruction Test U1 00 test fai ls  

Mon itor RAM Test H igh byte, M EMOL fai ls 

Mon itor RAM Test Low byte, MEMOL fai ls 

Mon itor RAM Test Both M EMOL bytes fai l  

Mon itor RAM Test H igh byte, MEM1 L fai ls 

Mon itor RAM Test Low byte, MEM1 L fai ls  

Mon itor RAM Test Both MEM1 L bytes fai l  

Mon itor RAM Test H igh byte, MEM2L fai ls  

Mon itor RAM Test Low byte, MEM2L fai ls  

Mon itor RAM Test Both MEM2L bytes fai l  

Monitor RAM Test Multiple Mon itor RAM fai lures 

Mon itor RAM Test NVRAM, high byte fai ls  

Mon itor RAM Test NVRAM, low byte fai ls  

Mon itor RAM Test Both NVRAM bytes fai l  

Mon itor RAM Test RAM address test fai ls  

Most likely 
Failure 

Go to I n itial 
Conditions 

Test (A) 

A2 U1 05 

A2 U205 

Go to SA (F) 

Go to SA (F) 

Go to SA (F) 

A2 U1 00 

A2 U1 1 0  

A2 U21 0 

A2 U1 1 0, U21 0 

A2 U1 09 

A2 U209 

A2 U1 09, U209 

A2 U107 

A2 U207 

A2 U1 07, U207 

Go to SA (F) 

A2 U21 2 

A2 U21 1 

A2 U21 2, U21 1 

Line A"N " 
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Table A2-1 System CPu/HPIS Diagnostics cont. 

Hlex Error Test Description 
Code 

OC Timer and I nterrupt Test 

OD Timer and I nterrupt 
Test 

OE Timer and I nterrupt Test 

OF H P-I S Test 

C. CPU Global Bus Interface Test 

1 .  Press the l i ne switch off. 

2 .  Remove the fol lowing assem b l ies :  

AS D ig ital F i lter 
A7 Floati ng Point Processor 
A8 G l obal  RAM/D isplay 
A9 Fast Fou rier Processor 

3 .  P ress the l i ne  switch on .  

Hex Code Explanation 

Unexpected timer i nterrupt 

T imer interrupt fai l ure 

Timer Fa i lure 

H P-I S Fai l u re 

4. Put A2J8, A2J1 2 , A2J 1 3, and A2 J1 7 in  test (T) pos it ion. 

Most likely 
Failure 

A2 U500, U41 3 

A2 U500, U41 3, 
A2 U1 00 

A2 U41 3 

H P I S  subb lock 

5 .  Repeatedly press the reset switch S1  whi le  checking for  TTL levels  of  the global bus  
drivers, latches, and control subb locks.  

D. HP-IB Test 

1 .  To test the H P-I  B subblock press the H P  3562A keys as fol lows: 

SPCL 
FCTN . . . . . . .  S E RV I C  

TEST . . . . . . .  TEST 
PROC 

. . . . . . .  TEST 
CPU H P-I B 

D I AG 

2 .  I f  this test passes, a l l  s ignal  paths and the pass th rough registers (A2 U1 1 2, A2 U1 1 3) 
are a l l  r ight. 

8-31 
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3. To check the H P-I B connector press the fol lowing keys: 

SPCl 
FCTN . . . . . . .  S E RVIC 

T E ST . . . . . . .  lOO P ON 

. . . . . . .  T E ST 
PROC 

. . . . . . .  T E ST 
CPU . . . . . . .  H P-I B 

CON N EC 

4.  Us ing a smal l j umper, short each of the control p ins  to the H P-I B con nector ground.  
When a p in  i s  grounded, the corresponding p in  shown in  the d isp lay shou ld have a 
dot in  it. 

5. If this test passes, the H P-I  B con nector is fu nction ing properly. 

NOTE 

Remove the fan (MP209) before attempting to remove the 
A22 H P-/ B board. 

E. Nonvolatile RAM Test 

1 .  Check the fol lowing for correct value: 

location 
U21 1 -28 
U21 2-28 
U21 1 -26 
U21 2-26 

Value 
� 4.5V 
� 4.5V 
TTl logic 1 
TTl logic 1 

2 .  Press the l ine switch off. With the power off, U21 1 -28 shou ld be greater than 3V. 

3 .  Connect the s ignature analyzer accord ing to tab le A2-2 . 

4. Check the s ignatu res of A2 U408-6 and A2 U305-1 5, they shou ld be the same. 

F. CPU Signature Analysis Tests 

These tests are used when the previous tests fa i l  to f ind the problem. 

1 .  Disconnect power cable. 

2. Put the fol lowi ng jumpers in  test (T) position:  

A2J4, A2J 5, A2J6, A2J 7, A2J 9, A2J1 0, A2J1 8 

3. Put A2 J 1 1  and A2 J 14  in  position /12". 
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4. Con nect the s ignatu re ana lyzer accord ing to table A2-2. 

Table J�2-2 CPU Signature Analyzer Setup 

Signal Polarity Connection 

G round A2 J 2-1 
C lock Positive edge A2 J2-3 
Stop Negative edge A2 J2-4 
Start Negative edge A2 J2-5 

5 .  Connect the power cable and press the l i ne switch on.  

Table A2-3 CPU Signature Analysis Test #1 

Address Test 
J u m pers in test (T) pos ition: A2J4, A2J 5 ,  A2J6, A2J 7, A2J 9, A2J 1 0, A2J 1 8  
J umpers in  position "2": A2J1 1 ,  A2J14 
J umpers in  normal (N)  position: A2J 1 ,  A2J8, A2J1 7, A2J 1 2, A2J 1 3  
J u m pers i n  either normal o r  test pos ition: A2J1 5, A2J 1 6  
Signature Analyzer Setup: Refer to table A2-2 

+ 5 V Signature = 0001 

Component Pin Signature Component 

U1 00 29 U U U U  U100 
30 5555 
31 CCCC 
32 7F7F 
33 5 H21 
34 OAFA 
35 U PFH 
36 52F8 

Pin Signature 

37 HC89 
38 2 H 70 
39 H PPO 
40 1 293 
41 HAP7 
42 3C96 
43 3827 
44 755U 

Put jumper J1  in  pos ition "1 ".  I t  takes about 1 0s for each of the fol l owing s ignatures to stabi l ize. 

+ 5 V Si gnature = 6PCP 

Component Pin Signature Component Pin Signature 

U1 00 45 2595 U305 1 4  0000 
46 1 F8F 1 5  H U HA 
47 U97F 1 6  1 582 
48 5A34 1 7  AC4F 
49 6PCP 1 8  01 2U 
50 91 FC 
51 3CPF 
52 A70F 

U606 1 3  443U 
1 5  6PCP 

U305 1 0  4CAH 1 6  AP1 8 
1 1  2 H 3 U  1 7  A52A 
1 2  3 H FO 1 8  UA2U 
1 3  807A 

SERVICE  
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6 .  I f  the s ignatu res i n  table A2-3 are incorrect, check that A2 U1 00 p ins  1 2 , 1 3 , 21 , 22, 
23, 24, and 25 are a TTL logic h igh .  

7.  Put A2 J1  in  posit ion 1/2". I t  takes about 1 0s for each of the s ignatu res in  tab le A2-4 
to stabi l ize. 

Table A2-4 CPU Signature Analysis Test #2 

Monitor ROM Test 
J u m pers in test (T) position: A2J4, A2J5, A2J 6, A2j 7, A2J9,  A2J 1 0, A2J 1 8  
J u m pers in  position "2": A2J1 , A2J1 1 ,  A2J 1 4  
J umpers i n  normal (N) position: A2J 8, A2J1 7, A2J1 2, A2J 1 3  
J umpers in  either normal or  test position: A2J1 5, A2J1 6 
S ignature Analyzer Setup: Refer to table A2-2 

+ 5 V S ignature = 6PCP 

Component Pin Signature Component 

U1 05 1 1  9 U U U  U205 
1 2  FH2H 
1 3  H H H H  
1 5  P488 
1 6  F7CH 
1 7  H1 HA 
1 8  C F33 
1 9  F1 08 

Pin Signature 

1 1  35H3 
1 2  6000 
1 3  2C1 8 
1 5  6300 
1 6  P9F7 
1 7  278F 
1 8  A936 
1 9  1 3C9 
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G. Oscilloscope Signal Waveforms 

The osc i l loscope p lots are used for troubleshooting the A2 CPU/H P I  B. Note that a l l  the 
measu rements are taken with a 1 0:1 probe. Other notes u n ique to a measurement are 
wr itten next to the waveform. 

Remove Power 

Table A2-S CPU Signal Waveforms 

J um pers in normal (N) position: A l l  jum pers 
Connect ground to A2 TP1 
Probe: 1 0:1 
Power On 

Important 
Setup Parameters 

H MHz Clock Time C H I 

Waveform 

C P L G = D C  

Pulse shape 
C H 1 =  5 121  m V / D l v  

Connect CH1 to A2 TP5 

Oscil loscope: f'-I ,f'-I 
Bandwidth L im it: ON ,J J ,J 
Mode A 
CH1 V/Diy 50 

mV/Div 

lr-. J'-

\ \ \ '\ 
CH1 Cou pl ing dc 

OVdc W '" W '" 
M T  C H I 

Time/Div 50 ns/D iv M a l n = 5 121  n s / 0 1 V  

Trigger CH1 #1 

Press A2 S1 switch to see the waveform #2. DT ACKL and ASL wi l l  stop changing for a short time ( =  2s). 

DTACKl, ASl Time C H I C P L G � D C  C H 2  C P L G = D C  

rel ationship C H 1 =  1 0 0 m V / D l  v C H 2 =  1 121 121 m V / O i v  

Connect CH1 to A2 U1 00-1 0 
Connect CH2 to A2 U1 00-6 

.. - .,. r"" fill 
Oscil loscope: 
Bandwidth L imit: ON 
Mode A & B  \AI ,. �1Ji 
CH1 V/Diy 1 00 

OVdc 

mV/Div f.-"1 foIoIIII aIdIII I11III CH2 V/Diy 1 00 
mV/Div 

CH1 Cou pl ing dc w... CH2 Cou pl ing dc OVdc J8I ..... 111&, 
M T - C H i 

Ti me/Div 200 M a l n = 2 121 121  n s / D l v  

ns/D iv 
Trigger CH1 #2 

8-35 
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Remove Power 

Table A2-5 CPU Signal Waveforms cont. 

J u mpers in normal (N) position: A l l  j u m pers 
Connect ground to A2 TP1 
Probe: 1 0:1 
Power On 

To display waveform #3, press the HP 3562A keys as fol lows: 

SPC L 
FCTN . . . . . . . . .  S E RVIC 

TEST 

Setup 

. . . . . ' "  . 

. . . . . . . . . 

Important 
Parameters 

LOOP ON 

TEST SOURC E  . . . . . . . . .  LO DSA 
PATT 1 

Waveform 

VMAL, E N B L  Time C H I C P L G = D C  C H 2  C P L G = D C  

relationship C H 1 =  2 121 121  m V / D l v C H 2 =  2 121 121  m V / D l v  

Con nect CH1 to A2 U1 00-1 9 
Connect CH2 to A2 U1 00-20 I ( 

OVdc I 
Oscil loscope: 
Mode A & B ,- r- r- r 
CH1 V/Diy 200 mY/Diy 
CH2 V/Diy 200 mY/DiY 

OVdc 
CH1 Coup l ing dc 
CH2 Cou pl ing dc M T  C H I 

Time/Div 1 .0 j.ts/Div M a ;  n =  I u s / D i y  

Trigger CH1 #3 

Press RETURN . . .  LOOP OFF 

ER ROUT Time C H I C P L G � D C  

C H I �  1 121 121 m V ./ D t v  

Connect A2 TP6 to A2 TP1 
Connect CH1 to A2 U404-7 

Osci l loscope: 
Mode A 
CH1 V/Diy 1 00 mY/D iy 

OVdc 

CH1 Cou pl ing dc 
M T  C H i 

Time/Div 1 ms/DiY M a l  n =  1 . 0 m s / D 1 V  

Trigger CH1 #4 

S E RVICE  

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


S E RV I C E  

H. J�fter-Repair Adjustments and Tests 

Table A2-6 After-Repair Adjustments and Tests 

Perform the following: Section 

Diagnostic Tests: 
TEST ALL V I I  

Adj ustments: 
None 

Performance Tests: 
None 

MOD E L  3562A 
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8-7 A3 PRO(iRAM ROM 

The information in this section shou ld be used to iso late fau lty subblocks on the A3 Program 
ROM assemb ly. A l l  procedu res assume that the Fault Iso lation proced ures of Section V I I  
were used to determ ine that this board has fai led and that the C i rcu it Descriptions of 
Section VI are u nderstood. 

I WARNING 

Service procedures described in this section are performed with 
protective covers removed and power applied. Hazardous voltages 
in these circuits can cause personal injury if contacted. 

CA UTION 

Do not insert or remove any circuit board in the HP 3562A while 
power is on. Power transients caused by insertion or removal may 
damage the circuit boards. 

How to Use This Section 

Ref.erence 

Afh�r-Repair 

Start troubleshooting with part A, Program ROM Diagnostics. 

Refer to Section IX for the component locators and schematics. refer 
to figu re 4-1 in Section IV for location of cab les and boards.  

Use tab le A3-3 to determine which adjustments and tests need to be 
performed to comp lete instrument service. 

Troubleshooting Hint 

The ROM board is very sens itive to changes in + 5 V. Check this voltage before proceed ing 
with the rest of this section. 

A. IProgram ROM Diagnostics 

The PROG ROM test runs at turn-on. Table A3-1 l i sts and explains the A2 LED annunciations 
of test fai l u res. The test seq uence fol lows: 

1 .  Verifies system bus. This  is done by echoing data from the FFT board. I f  the FFT board 
is not present, the system bus can not be verif ied. 

2 .  Verifies ROM bus.  The system CPU reads the contents of two locations in  the lowest 
ROM pair  and verifies that they are correct. One number is the comp lement of the 
other so that a l l  ROM bus l ines are togg led. If th is  test fa i l s, the LED annunc iations 
also ind icate whether the system bus was verif ied. 

8-39 
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3. Verifies check ROM. The correct checksum resu lts for a l l  ROMs are stored at designated 
locations in the last ROM pai r. Th is  step reads and verifies the contents of those 
locations.  If th is  test fa i l s, one or both of the last ROM pair  are the l i kely cause. 

4. Checksums high and low bytes of ROM. The c hecksum resu lts are compared to the 
correct val ues stored in memory. 

Table A3-1 A2 LED Display Codes 

Test LED 
Failed Bank Probable Failure 

1 87 System Bus fai lu re, high byte 
1 88 System Bus fai l u re, low byte 
1 89 System Bus fa i lure, both bytes 

2 8A ROM Bus fai lu re, low byte * 
2 8B ROM Bus fa i lure, h igh byte * 
2 8C ROM Bus fai l u re, both bytes * 

2 7A ROM Bus fai l u re, low byte 
2 7 B  R O M  B u s  fai lure, h igh byte 
2 7C ROM Bus fai lu re, both bytes 

3 SA Check ROM fai lure, low byte 
3 5 B  Check ROM fa i l u re, high byte 
3 5C C heck ROM fai lure, both bytes 

4 40 to 53 ROM I C  fai l u re, low byte ** 
4 20 to 33 ROM IC fai l u re, h igh byte * *  
4 60 to 73 ROM IC fai l u re, both bytes * * *  

4 84 ROM ICs, mu lti p le fai lures h igh byte 
4 85 ROM ICs, mu lt iple fai lures low byte 
4 86 ROM I Cs, m u lt iple fai lu res both bytes 

4 8D No ROM passes checksum, system data 
bus good; check system address bus. 

4 1 F  Program ROM and System Bus tests pass. 
This is a normal annunc iation. 

* This fai l u re code may result  from defective A8 U101 or A8 U201 as wel l  as 
from a ROM data bus problem. 

* *  See table A3-2 to decode I C  num ber. 

Other 
Information 

System 
bus 
good 

No information 
about system 
bus 

ROM 
bus 
good 

System 
bus 
good 

* * *  It  is un l ikely that both ICs in  a ROM pair are fau lty. The most l i kely cause of this 
fai lure is a fau lty IC enable signa l .  
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A2 A2 
OS3 OS4 

4 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

5 0 
1 
2 
3 

Table A3-2 ROM Chip Codes 

Suspect A2 A2 
IC OS3 OS4 

U1 01 2 0 
U1 02 1 
U1 03 2 
U1 04 3 
U1 0S" 4 
U106 5 
U1 07 6 
U1 08 7 
U1 09 8 
U1 1 0  9 
U1 1 1  A 
U1 1 2  B 
U1 1 3  C 
U114 D 
U1 1 S  E 
U1 1 6  F 
U1 1 7  3 0 
U1 1 8  1 
U1 1 9  2 
U120 3 

B. ,I\fter-Repair Adjustments and Tests 

Table A3-3 After-Repair Adjustments and Tests 

Perform the following: Section 

Diagnostic Tests: 

Test A l l  V I I  

Adjustments: 

None 

Performance Tests: 

None 

S E RV I C E  

Suspect 
IC 

U201 
U202 
U203 
U204 
U20S 
U206 
U207 
U208 
U209 
U21 0 
U21 1 
U21 2 
U21 3 
U21 4 
U21 S 
U21 6 
U21 7 
U21 8 
U21 9 
U220 
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8-8 A4 LOCAL OSCILLATOR 

The information in th is  section should be used to isolate fau lty subblocks i n  the A4 Local 
Osc i l l ator (LO). All proced u res assume the Fau lt I so lation procedures of Section V I I have 
been used to determ ine which board has fa i led, and the c i rcu it descriptions of Section 
VI  are u nderstood . 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CA UTION 

Do not insert or remo ve an y c ircuit board in the H P  3562A with 
the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

How to Use This Section 

Star't 

Reh�rence 

Verify 

Aft��r-Repair 

The pri mary troub leshooting method for the LO assem bly is  to use 
the self-tests to determine which subblocks and poss ib le  com ponents 
are fai l ing. S ignature analysis i s  then used to troubleshoot the individual 
subblocks suspected of fa i l ing .  Start troubleshooting by us ing part A, 
" Local Osc i l l ator D iagnostics". 

For the component locator and schematic refer to Section IX.  For the 
location of cables and boards refer to f igure 4-1 in Section IV. 

Use the osci l loscope waveforms in  tab le A4-5 to see correct operation 
at various test poi nts in the assembly. 

Use table A4-6 to determ ine which adjustments and tests need to be 
done to com plete instrument service. 

Troubleshooting Hints 

1 .  I f  the LO fu nctional tests pass, but the 'Output S ine Check' (7-8, part E )  fa i l s, start 
troub leshooting with the LO Output Buffer (U54). Th i s  output buffer is not tested by 
the self-tests. 
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A. Local Oscillator Diagnostics 

When the LO FU NCTN key is pressed, the LO functional self-tests cause the phase 
accu m u lator and the s ine ROMs to output a value to the A2 System CPU.  The system 
CPU compares the value to a known good val ue .  The tests are executed twice. The fi rst 
execution of the tests substitutes c lock s ignals ( I nt C lock) generated in the LO assembly 
for the external  c lock (Ext C lock) s ignals  SYNC2 and 1 0.24 MHz.  The second execution 
of the self-tests uses the external c locks .  Perform the LO functional test by press ing the 
HP 3562A keys as fo l lows: 

SPC l 
feTN . . . . . .  S E RVIC 

T E ST . . . . . .  T E ST 
SOURCE LO 

FUNCTN 

Use the fol lowing descriptions to help isolate the fai l u re :  

1 .  LO I nterface Test 

This  test verif ies the System Bus I nterface su bblock by read ing data to and from the 
P IA (A4 U36). If 'LO I nterface Test FA I LS' is d isp layed, start troub leshooting with 
components A4 U36, U32, U33, U37, and U24 in  the System Bus I nterface Subblock. 

LO Timeout 'messages' 

An LO timeout message can be caused by one of several components fa i l ing in the 
system bus interface, contro l ,  and t im ing c i rcu its .  However, the probable cause of 
the fai l u re is A4 U36, and U37 in the system bus interface or A4 U55,  U56, U68, U46, 
U51 , and U1 4 in the control and t im i ng c i rcu its. 

2 .  I nternal  and  External  C l ocks 

The external c lock test uses the 1 0 .24 MHz c lock from the A31 Trigger and the SYI\lC2 
from the A6 Digital Fi lter (norm a l  operati ng clocks). The i nternal c lock test su bstitutes 
these c locks for c locks generated on the LO assemb ly. The i nternal c locks are 
s ign if icantly s lower than the external c lock s igna ls .  

I f  the fai l u re message is  'LO Ext C lock Phase Values FA I LS', ' LO Ext C lock Output 
Val ues FA I LS' and the other LO self-tests pass, the external c locks are fa i l i ng. Start 
troubleshooting with the SYNC2 and 1 0.24 MHz i nput c i rcu its (A4 U75, U68). This fai l u re 
can also be caused by t im ing  problems throughout the assembly s i nce the external 
s ignals are at a h igher frequency than the i nternal s ignals .  

I f  the fa i l u re message is 'LO I nt C lock Phase Values FA I LS', 'LO I nt C lock Output Values 
Fai ls '  and the other LO self-tests pass, the internal c locks are fa i l i ng .  If this occurs, 
the poss ib le  fai l i ng components are A4 U32 and U36 in  the system bus interface, A4 
U68, U72, U74, and U75 i n  the control and t im ing c i rcu its. 

If the LO I nterface Test passes and both the external  and internal  c lock tests fa i l ,  the 
problem is probably not in the system bus interface or the control and t iming c i rcu its. 
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3 .  Phase Val ue Fai l u res 

The phase value is  read from the phase latchs (A4 U23, U27). If the phase val ue fa i l s, 
the output value is probably fai l i ng  too. (However, if the fai l u re message is 'LO I nt 
C lock Phase Values FA I LS', ' LO Ext C lock Phase Values FAI LS' and the other LO 
self-tests pass, the poss ib le  cause of the fai l u re is the phase latchs A4 U23 and U27, 
or A4 U47, US2, U32, U36 in the system bus i nterface.) If the phase value fai ls, use 
s ignatu re analys is  patterns LO DSA PA TT 1 and LO DSA PA TT 2 ( in  part B) as fo l lows 
to iso late the "fa i l u re: 

LO DSA PATT 1 

a. Start by check ing the phase accu m u lator outputs (A4 US). 

b .  I f  the phase accum u lator output s ignatu res are correct, check A4  U22  and  U26. 

c .  Check A4 U68, US6, and US8 i n  the control and t im ing c i rcu its. Then check A4 
U1 9, U31 , and U36 p ins  2 ,  3, 4, 1 0  through 1 9  in  the system bus  i nterface. 

d .  I f  any of the s ignatu res i n  step c are wrong, check the i nput s ignals to the 
components. If the inputs to the components are correct, the fai l u re i s  most l ikely 
caused by the phase accumu l ator. 

LO DSA PATT 2 

The phase accu m u l ator feeds its output back to the i nput. LO DSA PATT 2 breaks 
this feed back loop. Start by checking the s ignatu res of A4 U1 1 and U1 6. Check the 
s ignatu res of the other components i n  the phase accu m u lator by moving forward and 
back from A4 U11 and U1 6. 

4. Output Value Fai l u res 

The output value i n  the exc lus ive OR of the S I N E  and COS outputs which are sh ifted 
into the LO output buffers (A4 U41 , U42). If the fai l u re message is 'LO I nt C lock Output 
Values FAI LS', ' LO E xt C lock Output Values FA I LS', and the other LO f u n ctional tests 
pass, the probable cause of the fa i l u re is in the s ine ROM, i nterpolator and adder, 
or  the LO output buffers. Check the s ignatu res at the fol lowing poi nts us ing LO DSA 
PATT 1 :  

a. A4 TP1 6  (N DAT), A4 TP23 (S I N E), A4 TP24 (COS) 

b. Adder Outputs :  A4 U39 p i n s  8, 9, 1 1 ,  and 1 2 . 

c .  S ine ROM Outputs: A4 U39 p i n s  2, 4,  1 6, and 1 8  

d .  I nterpo lator Outputs: A4 U39 p ins  1 ,  3 ,  1 7, 1 9  

NOTf 

If the LO functions properly in all modes but fails the output value 
test, the test circuits may be failing. Check A4 U41, U42, U48, U59, 
and U69. 
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B. A4 Signature Analysis Tests 

Use these tests to isolate a fai l u re on the LO assemb ly. O n l y  the com ponents in fai l i ng 
subblocks need to be tested. The symbol '(T)' refers to a signal conti nual ly changing between 
TTL level h igh and TTL leve l low. 

1 .  Press the l ine  switch off. 

2 .  Connect the S ignatu re Analyzer as fo l lows: 

Table A4-1 A4 Signature Analyzer Setup 

Signal Polarity 

G round 

C lock Positive edge 

Stop Negative edge 

Start Positive edge 

3 .  Press the l i n e  switch on. 

4 .  S ignature Analys is  Test -1 Setup: 

a. Press the keys as fol l ows: 

SPCl 
FCTN . . . . . .  S E RV I C E  

T E ST 

Connection 

A4 J1-1 

A4 J1-3 

A4 )1-4 

A4 ) 1 -5 

. . . . . .  LOOP 
ON 

. . . . . .  T E ST 
SOURC E  L O  DSA 

PATT 1 
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LO DSA PATT 1 

Table A4-2 A4 Signature Analysis Test # 1  

Signature Analyzer Setup: Refer to tab le  A4-1 

+ 5 V Signature = P43 F 

Component Pin Signature Component 

TP1 6 - 732 U A U20 

TP23 - C P34 

TP24 - OHC3 

US 2 649U 
5 51 01 
6 2806 
9 1 1 97 U21 

1 2  3 FFA 
1 5  9H PU 
1 6  9H32 
1 9  P H H C  

U1 3 1 OCP9 
2 66PC 
3 1 F81 
4 3 PA1 U22 

5 37C8 
6 042H 
7 03AO 

1 1  A35C 
1 2  882A 
1 3  3 P1 H 
1 4  A1 3 P  
1 7  756P 

U24 

U1 9 2 O F06 
3 392 U 
4 06UC 
5 3CP5 
6 34H8 
7 9631 
8 45 F P  
9 C4A9 

1 2  6022 U25 

1 3  1 4U8 
1 4  698A 
1 5  AC37 
1 7  F792 
1 8  U534 
1 9  AC37 

A See backdating. 

SERV I C E  

Pin Signature 

1 1  P1 A2 
1 2  9149 
1 3  P43P 
1 5  9C68 
1 6  1 2CO 
1 7  2H8P 
1 8  6C7P 
1 9  6PA1 

1 2  4373 
1 3  U981 
1 4  7 F65 
1 5  0097 
1 6  OPF4 
1 7  ASAP 
1 8  P320 
1 9  81 97 

1 2  91 48 
1 3  6303 
1 4  46FU 
1 5  3CC9 
1 6  F F39 
1 7  4795 
1 8  8964 
1 9  OU64 

1 1  P83A 
1 2  H H1 3  
1 3  P2F7 
1 4  H U H9 
1 5  H O P4 
1 6  720H 
1 7  A1 U2 
1 8  5095 

1 5  5A75 
1 6  H2F9 
1 8  F H H 7  
1 9  69AO 
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Component 

U26 

U28 

b. U29 

U31 

U32 

U33 

b. See backdating. 
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Table A4-2 A4 SIgnature Analysis Test #1 cont. 

Pin Signature Component Pin 

1 2  OC91 U36 2 
1 3  3069 3 
1 4  2271 4 
1 5  4C74 6 
1 6  U U H4 7 
1 7  1 99A 8 
1 8  2278 9 
1 9  1 4UC 10 

1 1  

1 1  U793 1 2  

1 2  PFH8 1 3  

1 3  H P F8 1 4  

1 4  60H9 1 5  

1 5  1 1 95 1 6  

1 6  34H7 1 8  

1 7  8H5H 1 9  

1 8  5 H46 
U39 1 50CA 

1 1  U H9P 2 

1 2  H F1 1  3 

1 3  1 1 C0 4 

1 5  6582 5 

1 6  P104 8 

1 7  4791 9 

1 8  09AF 1 1  
1 2  

3 8H C6 1 3  

6 8U6F 14 

1 0  4UOC 1 5  

1 5  1 622 1 6  
1 7  

1 1  U21 P 1 8  

1 2  0000 (T) 1 9  

1 3  0000 (T) 
1 4  P43F (T) U41 1 45FP 

1 5  P43F (T) 2 

1 6  P43F (T) 3 

1 7  0000 (T) 4 

1 8  0000 (T) 5 
6 

1 1  P43F (T) 7 

1 2  P43F (T) 1 1  

1 3  0000 (T) 1 2  

1 4  0000 (T) 1 3  

1 5  P43F (T) 1 4  

1 6  P43F (T) 1 5  

1 7  0000 (T) 

MODE L  3562A 

Signature 

3UAH 
1 9 H 7  
A61 6 
1 903 
H1 F3 
5263 
9AA3 
1 1 1 U 

P43F (T) 
CCHF 
5 U PO 
23HO 
4COA 
93A8 
8053 

23HO 

AOOF 
CH44 
1 C6P 
6FF9 
7U57 
A5UO 
U9U7 
91 1 F 
C U33 
APUA 
51 88 
F68U 
21 39 
P44H 
4756 

9631 
34H8 
3CP5 
06UC 
392U 
O F06 

P43F (T) 
0000 (T) 
0000 (T) 

H FP1 
C4A9 
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(omponent 

U42 

U43 

U44 

U48 

U49 

U53 

U54 

Table A4-2 A4 SIgnature Analysis Test #1 cont. 

Pin Signature Component Pin 

1 6961 U55 1 
2 H O PC 2 
3 U5A9 3 
4 84P5 4 
5 3AU4 5 
6 08P4 6 
7 1 3A U  7 

1 4  C387 9 
1 5  C97A 1 1  

1 3  

1 2  AF9P 1 4  

1 3  FH7P 1 5  

1 4  9 U08 1 6  

1 5  4AP2 
1 6  3422 U56 1 
1 7  1 6H 3  2 
1 8  4U84 3 
1 9  A53U 4 

5 

1 2  AA1 H 6 

1 3  6H H H  7 

1 4  O F89 8 

1 5  6UH9 1 2  

1 6  21 5 7  1 3  

1 7  OA73 1 4  

1 8  84AO 1 5  

1 9  7U65 1 6  
1 7  

1 2  OA5H 1 8  

1 3  A39C 1 9  

1 4  52 P H  
1 5  C7AP U58 2 

1 6  O H U U  3 

1 7  OAA9 4 

1 8  F6U H  5 

1 9  7874 6 
7 

1 2  553C 8 

1 3  569U 9 

1 4  2FF3 1 2  

1 5  22A3 1 3  

1 6  7FPF 1 4  

1 7  AAAC 1 5  

1 8  O U04 1 6  

1 9  U P9 H  1 7  
1 8  

5 A451 1 9  

6 U FAC 
U62 5 

2 O P31 6 

5 A1 C7 
6 732U 

S E RV I C E  

Signature 

8956 
2278 
9398 
96A7 
06A8 
O F8F 
2AU6 
1 4UC 
4COA 
373H 
7261 

C1 PO 
8944 

96A7 
9398 

2AU6 
OF8F 
06A8 
4COA 
H6UC 
8956 
8053 

1 H3 U  
1 625 
8P75 
5 P6P 
280C 
U1 92 
1 65 H  

9398 
96A7 
648H 
P732 

4UAF 
4331 

H H5 P  
64C9 
A451 
5271 
A1 C7 
OP31 

C6UU 
621 7 
9C28 
PUP2 

5271 
64CO 
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Table A4-2 A4 SIgnature AnalysIs Test #1 cont. 

Component Pin Signature 

U63 2 9C28 
3 64C9 
6 621 7 

U68 2 9398 
3 96A7 
4 64C9 

1 2  FU1 H 
1 3  2 U F6 
1 4  1 01 U  
1 5  648H 
1 6  P732 
1 7  4UAF 
1 8  4331 
1 9  H H 5 P  

6. S ignatu re Analys is  Test -2 Setu p: 

a. Press the keys as fol lows: 

SPCl 
FCIN . . . . . .  S E RV I C E  

TEST 

Component 

U71 

U72 

U75 

. . . . . .  LOOP 
ON 

. . . . . .  TEST 
SOURCE 

Pin 

2 
3 
5 
9 

1 1  
1 2  

1 
2 
5 

5 
7 
9 

MOD E L  3562A 

Signature 

64CO 
P43F 
C P34 

OHC3 
P43F (T) 

U FAC 

A7A3 
P43F 

4PUP 

A1 C7 
O P31 
C6AH 

LO DSA 
PATT 2 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MOD E L 3562A 

lLO DSA PATT :2 

Table A4-3 A4 Signature Analysis Test #2 

S ignature Analyzer Setup: Refer to table  A4-1 
+ 5  V S ignature = AFA7 

Component Pin Signature Component 

U1 2 0831 U8 
5 A46A 
6 A1 43 
9 8F4A 

1 2  988F 
1 5  56P6 U9 
1 6  5 PCA 
1 9  8F4A 

U2 3 AFA7 (T) 
5 F346 U1 0 
7 1 6C P  
9 ACH 5  

1 1  7F34 
1 4  8627 
1 5  25FA U11 

U3 5 U3CA 
7 7H68 
9 48AO 

1 1  7F34 

U1 6 
U4 4 APU2 

7 52C8 
9 94AP 

1 2  P27U 

US 2 C H 7A U1 9 
5 C H 7A 
6 C H 7A 
9 C H 7A 

1 2  C H 7A 
1 5  C H 7A 
1 6  C H 7A 
1 9  C H 7A 

U57 
U6 2 O U H U  

5 356P 
6 9 P67 
9 3845 

1 2  F6F8 U65 
1 5  6 H F1 
1 6  60PA 
1 9  3845 

U7 5 U824 
7 5966 
9 8051 

1 1  APAC 

S E RVICE  

Pin Signature 

5 4F8H 
7 28F8 
9 035U 

1 1  APAC 

4 6494 
7 P380 
9 83UC 

1 2  P27U 

5 1 PCC 
7 1 A75 
9 U699 

1 1  1 4H2 

1 A143 
4 C2P2 
9 1 61 P 

1 0  897A 
1 3  OU63 

1 A037 
4 2A68 
9 06PH 

1 0  485A 
1 3  3 H FA 

1 2  1 C06 
1 3  U75F 
1 4  8U5C 
1 5  OHOF 
1 7  0043 
1 8  CUA7 
1 9  OHOF 

4 4HA4 
7 25FA 
9 PUFH 

1 2  8PUA 

1 3  8627 
1 4  A57H 
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C. Oscilloscope Signa. Waveforms 

The osc i l loscope p lots are used for troubleshooting the A4 Local Osc i l l ator. Note that 
a l l  the measurements are taken w ith a 1 0 :1 probe. Other notes un ique to a measurement 
are written next to the waveform.  

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can, if contacted, result in personal injury. 

Probe: 10:1 

Setup 

SYNC2 and COS 

Con nect CH1 to A4 TP8 
Connect CH2 to A4 TP24 

Osc i l loscope: 

Table A4-4 LO Signal Waveforms 

Important 
Parameters 

Time 
relationship 

Waveform 

Pulse s hapes 
OVd, � 1 1 -1- W- I I �� 

CH1 V/Diy 
CH2 V/Diy 

CH1 Cou pl ing 
CH2 Cou pl ing 

200 mV/Diy 
200 mV/Diy 

dc 
dc 

OVd, �I I-- -�----I---I � 
Time/Diy 1 p,s/Diy 
Trigger CH1 #1 

SYNC2 and N LD Time 
relationship 

Connect CH1 to A4 TP8 

OVd' , - i I I �, I I I �  I� Con nect CH2 to A4 TP1 7 

Osci l loscope: 

CH1 V/Diy 200 mV/Diy 

OVd'� I I I �  I I I � I � CH2 V/Diy 200 mV/Diy 

CH1 Coup l ing dc 
CH2 Coup l ing dc 

Time/Diy 1 p,s/Diy 
Trigger CH1 #2 
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Table A4-4 LO Signal Waveforms cont. 

Probe: 10:1 

Important 
Setup Parameters Waveform 

IIl LD and N DCK Time 
relationship 

Connect CH1 to A4 TP1 7 

OVde�f_� Connect CH2 to A4 TP1 4  

Osci l loscope: 

CH1 V/Diy 200 mV/Div 

WdeM.Il� CH2 V/Diy 200 mV/Div 

CH1 Cou pl ing dc 
CH2 Cou pl ing dc 
Time/Div 500 ns/Div 
Trigger CH1 #3 

SYNC2 and LDOUT Time 
relationship 

Connect CH1 to A4 TP8 

OVde I I I I � I I I I1 I 1 Connect CH2 to A4 TP11 

Osci I loscope: 

CH1 V/Diy 200 mV/Div 

OVde , I I H I H � I � CH2 V/Diy 200 mV/Div 

CH1 Cou pl ing  dc 
CH2 Cou p l i ng dc 

Time/Div 1 fl,s/Div 
Trigger CH1 #4 

E Time 

Connect CH1 to A4 TP2 fv JiV 
Osci l loscope: 

CH1 V/Diy 1 00 mV/Div 

OVdc .A .... ,A j _I, 
CH1 Cou pl ing  dc r r "  
Time/Div 200 ns/Div 

Trigger CH1 #5 

S E RV I C E  
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Probe: 10:1 

Setup 

Sl and 52 

Table A4-4 LO Signal Waveforms cont. 

Important 
Parameters 

Time 
relationship 

Connect CH1 to A4 TP21 

OVdcl'11 Connect CH2 t o  A 4  TP22 

Osc i l loscope: 

CH1 V/Diy 200 mV/Div 
CH2 V/Diy 200 mV/Div 

'Vdcn, I CH1 Coupl ing dc 
CH2 Cou p l i ng dc 

Ti me/Div 1 p,s/D iv 

Trigger CH1 

Waveform 

I In 
�� I 

#6 

D. After-Repair Adjustments and Tests 

8-54 

Table A4-S After-Repair Adjustments and Tests 

Perform the following: Section 

D iagnostic Tests: V I I  

L O  FU NCTN 

TEST ALL 

Adj ustments: I I 1  

N one 

Performance Tests: 1 1  

None 

Operational Verification: 1 1  

N one 

MOD E L  3562A 

I I� 
t�� 
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8-9 AS, A6 Digital Filter and Digital Filter Controller 

The information in this section shou ld be used to isolate fau lty subb locks i n  the AS Dig ital 
Fi l ter and the A6 D igital Fi lter Contro l ler. These two boards, referred to as the D igital 
F i lter Assembly (D FA), work together to f i lter the input s igna l  before i t  i s  stored in  G lobal 
RAM. Al l  proced ures assume the Fau lt I so lation porcedu res of Section V I I have been us
ed to determ ine which board has fa i led and the C i rcu it Descr iptions of Section V I  are 
u nderstood . 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CA UTION 

Do not insert or remove any circuit board in the HP 3562A with 
the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

How to Use This Section 

Start 

Prolcedure 

Reference 

Afh�r-Repai r  

Beg in  with trou b leshooting h int -1 . I f  the fai l u re is determ ined to be 
on the DFA, perform the DFA d iagnostic self-tests whi l e  keeping track 
of the su bblocks that are verified and the s igna ls  that are fa i l i ng. 

Check the c locks and s igna ls  l isted in  the 'S ignal  Verif ication' 
paragraph. After determ in ing the poss ib le  defective subb locks, use 
s ignatu re analysis to iso late the fa i l u re .  

Refer to Section IX  for the component locator and schematic. Refer 
to f igure 4-1 in Section IV for the location of cables and boards. 

Use tab le A5-8 to determ ine which adj ustments and tests need to be 
done to com plete i nstrument service. 

Troubleshooting Hints 

1 .  J u mpers are provided to cross-connect the i ncom ing serial  b it streams from the ADC 
boards. Refer to the AS schematic in Section IX. When AS J2 and AS J3 are p laced 
in the i r  test pos ition (T), i nput data from ADC1 is routed to the channel  two d ig ital 
fi lter block and input data from ADC2 is  routed to the channel  one d ig ital fi lter b lock. 
These jumpers may be used to aid in fau lt isolation. 

2 .  I f  a channel  i s  conti nuously overloadi ng, start troubleshooting the Overload Detect 
subblock on the AS assemb ly. 

8-55 
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3 .  I f  fu l l-span functions correctly but zoom mode fa i l s  on  both channels ,  start troub le
shooting the LO S ignal/Constant Select su bblock. 

4 .  I f  freerun measurements operate correctly, but triggered measurements do not, start 
troubleshooti ng the Trigger Contro l PAL (A6 U409) and the Start/Stop Control PLA 
(A6 U309). 

5. If a l l  the DFA diagnostic tests ind icate no fa i l u re, yet the instrument sti l l  has a prob lem 
making a measu rement, run the ADC diagnostic cal led D IGT AL TEST. This test provides 
data to the DFA from the instrument front end, performs a measurement, and analvzes 
the resu lts. Th is  a l lows you to test the input data b it stream from the ADC boards .  
The key strokes used to access this d iagnostic are: 

PRESET RESET 

SPCl FCTN 
. . . . . .  S E RV IC  

TEST . . . . . .  TEST 
I N PUT 

A. DFA Diagnostics 

. . . . . .  ADC . .  D I GTAL 
TEST 

The d iagnostic tests for the D igital F i lter Assem bly al low you to test groups of c i rcu its 
to further isolate a prob lem.  A su bset of the D FA d iagnostic tests run when the nstru ment 
power is tu rned ON, d u ring S E L F  T E ST, and dur ing TEST ALL. Disp lay the DFA d iagnostic 
test menu us ing the fol lowing sequence of keystrokes: 

PRESET . . . . . .  R E S E T  

SPCl FCTN 
. . . . . .  S E RVIC 

TEST . . . . . .  TEST PROC 
. . . . . .  TEST DFA 

The menu now contains the fol lowing entries of DFA d iagnostics: 

DFA FU NCTN 
F I LTER TEST 
LOCAL BUS 
DMA BUS 
F I LTER BUS 
DFA PATT 1 
DFA PATT 2 

Deta i l s  of each test fo l low:  

DFA FUNCTN 

The DFA function test shou ld be used to test the overal l  health of the d ig ital f i lter assem bly 
(AS & A6). Other d iagnosti c tests should be used to further isolate problems as described 
in the fol lowing paragraphs. 
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The D FA functional test performs a zoom measurement o n  data created by the system 
CPU and stored in gl obal RAM. The test s imu lates measur ing a 1 6  kHz  squ are wave with 
a zoom window 1 0  kHz  wide, centered at 1 6 .5 kHz .  The resu lts are processed by the FFT 
and FPP boards to create a power spectrum .  The power spectrum is checked for proper 
amp l itude of the fundamental and noise f loor. 

Th i s  test exerc ises a l l  c i rcu itry in the DFA except the trigger c i rcu itry in the measurement 
state mach ine block and the trigger LED control b lock on the A6 board . Prior to erform ing 
th is  measu rement, the inte rru pts used to ind icate the end of measurement are tested . If  
e ither of the two interrupt tests fai l ,  the zoom measurement is not performed. This  rotects 
against fai l u re of the program to ru n to completion.  When the inte rrupts are inoperab le, 
the DFA can not s ignal  the CPU that the measurement is  com plete and the program wa its 
indef inately. 

If the D FA fu nction passes, the fol lowing messages are d isp layed : 

DFA F i ltered Chan I nterrupt 
DFA U nfi ltered Chan I nterru pt 
DFA Functional Test 

Passes 
Passes 
Passes 

The fi ltered and unf i ltered interrupt tests refer to the types of interru pts used to perform 
the measurement. Data is  transferred from global RAM into the d igital f i lter control ler, 
where it may or may not be fi ltered, depending on the type of measu rement requ i red. 
There is  an interrupt ind icati ng end of measurement for each of the the two cases. 

If either of the inte rrupt tests fa i l ,  test the local bus (fi rst) and then the DMA bus with 
the d iagnostic tests of the same name. The descriptions of these tests appear late r in  this 
section. 

I f  the DFA functional test fai l s, beg in  troubleshooting by runn ing  the local  bus test; it 
has to fu nction correctly before anyth ing e lse can be tested. 

I f  tile DFA fu nction test passes, the AS, A6 assem bl ies are probably function ing correctly 
with two exceptions: neither the trigger c i rcu itry in the measu rement state machine block 
nor the c i rcu itry in the trigger L E D  control block on the A6 board are exercised by this test. 

If the trigger is fai l i ng and the prob lem has been isolated to the AS, A6 assembl ies, start 
trou bleshooting the Tr igger Contro l PAL (A6 U409) and the Start/Stop Contro l PAL 
(A6 U309). Other poss ib le problem areas inc l ude the AM9S1 3 cou nter (A6 U1 09) and the 
trigger interrupt f lag (A6 U303). 

If the 'TR I G G E R I NG' or 'MEAS U R I NG' L E Ds are not fu nction ing correctly, start 
troubleshooting the Tr igger L E D  Control Subblock .  
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If at least one channel's fu nctional test passes, the fol lowing c i rcu its are probably function
ing correctly: 

• G lobal Data Bus I nterface for the channel  pass ing the test. 
e G l obal Bus DMA Control except the DMA Contro l ler (AS U307, U309) for the fa i l ing 

channel .  
• The Add ress Output Registers for the channel  pass ing the test. 
e The D igital Fi lter subblock and associated subblocks on the AS assembly for the channel 

pass ing the test. 
• The Para l le l  I n put Contro l l i nes assoc iated with the channel  pass ing the test. 
e The LO S ignal/Constant Select l i nes assoc iated with the pass ing channe l .  
• The A6 assem bly except the Com mand Reg ister and the Start/Stop Control PLA. 

F I LTER TEST 

The f i lter test shou ld be used, after the DFA functional test is performed, to isolate problems 
associated with the d ig ital f i l ter b locks on the A5 board . The measurement inte rru pts are 
not tested pr ior to perform ing this test and the i nstrument w i l l  hang if they do not work 
correctly. 

Th is  test performs the same measurement on the same data as described for the DFA 
fu nctional d iagnostic test except that it uses a constant s ignal  instead of the LO s ignal  
for the zoom process. This  means that the fu ndamental s ignal is outside the zoom window 
(subharmonics  are a l l  that are measu red), but the measu rement resu lts are pred ictab le 
to the point that ind iv idual  b its m ay be checked . 

The resu l ts of the f i lter ing are stored in  global RAM. The system CPU then performs a 
checksum on the data and compares it to known val ues .  E rrors are reported for bad data 
from blocks processed by the real and imaginary f i lter ICs in channels  one and two. 

If only one of the fol lowing fa i l s, start troub leshooting the assoc iated l e  in the CHAN 1 
D ig ita l Fi lter or CHAN 2 Dig ita l  Fi lter su bblock: 

D FA Chan 1 Real F i lter 
D FA Chan 1 I mag F i lter 
D FA Chan 2 Real F i lter 
D FA Chan 2 I mag F i l ter 

I f  both real and imagi nary fa i l  fo r a given channel ,  troub leshoot the contro l ler  ch ip or 
the f i lter bus interface ch ip  associated with it . The three ICs in  the d igital f i lter b lock 
of each channel are mounted in  sockets and may be switched to verify operation.  However, 
further use of the d iagnotic tests is recommended before you beg in  sw itch ing ICs .  

I f  both real  or both imaginary f i lter tests fai l ,  troub leshoot the LO s ignal  selection b lock 
on the AS board . 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MO D E L  3S62A S E RVICE  

LOCAL BUS  

The local bus test shou ld be used to test the operation of the local data bus  and the AM9S1 3 
cou nter in  the data point cou nter b lock. The local data bus is used by the system CPU 
to com m u n icate with blocks on both DFA boards. See the b lock d iagrams for the AS, 
A6 boards in Section V I .  On the A6 board these blocks are the interrupts b lock, the measure
ment state machine block, and the data pointer block.  On the AS board this bus interfaces 
to both d ig ital f i lter busses and the DMA bus .  

Th is  test must pass before any other DFA d iagnost ic self-test can pass. The local  bus test 
uses the AM9S1 3 cou nter (A6 U1 09) to echo data on the local  data bus  (LDO to LD1 S) 
through the system data bus interface. The test echos data several times, us ing a d ifferent 
registe r in the cou nter each t ime. Therefore, the test can te l l  a bus fa i l u re from a cou nter 
fai l u re. 

Note that, s ince both DFA blocks exercised in this test (the system interface and the counter) 
are on the A6 board, the AS board is not involved in this test other than to demonstrate 
that bus interface c i rcu its on the AS board are not inh ib it ing the bus .  

I f  this test fai ls ,  remove the AS Dig ital F i l ter assem bly and repeat the test. I f  the test sti l l  
fa i l s, start trou bleshooti ng the system data b u s  interface and data point cou nter b lock 
on the A6 board. If the test passes with the AS board removed, the fai l u re is on the AS 
assemb ly; rep lace the AS assem bly and conti nue with the d iagnostic tests. 

If Cl bit passes any of the echos tests, the bus l i ne transm itting that bit is good . If that 
b it is bad on every test, the bus l i ne is probably defective. Any bit that passes some but 
not al l  of the tests ind icates a defective cou nter reg iste r. 

If this test passes, the fo l lowing su bb locks are probably fu nction ing correctly: 

Data Point Cou nter 
System Data Bus I nterface 
System Add ress Decoder 

DMA BUS 

The DMA bus  test shou ld be used, after the operation of the local data bus is verified, 
to test the operation of the interface between the local data bus and the DMA bus and 
the DMA control ler ICs. 

This test is s im i l ar to the local bus test described previously except that the DMA control ler 
ICs are used to echo data from the system CPU instead of the cou nter on the A6 board . 
Refer to the block d iagrams in Section VI to visual ize the data path. The c i rcu its exerc ised 
are the system data interface on the A6 board and the local  data/DMA bus interface and 
DMA control lers on the AS board. 

If this test passes, the fo l low ing are probab ly fu nction ing correctly: 

Local Data Bus 
DMA Bus 
Local Data/DMA Bus I nterface 
DMA contro l lers 
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I f  this test fa i l s  and the local bus test passes, the fa i l u re is probab ly in the G lobal Bus 
DMA Control or Local Data/DMA Bus I nterface. The test message d isp layed on the screen 
identifies which of the two should be investigated along with information describ ing wlh ich 
b it has fai led. 

F I LTER BUS 

The fi lter bus test shou ld  be used, after the operation of the local data bus is verified, 
to test the transfer of data between the d ig ital fi lter b locks and global  RAM. 

The fi lter bus test transfers one word from global RAM, through the d ig ital f i lter bus, i nto 
the d igital fi lter contro l ler IC, and then transfers it back to global RAM. Refer to the block 
d iagrams in Section VI to visu a l i ze the data path. Th is  seq uence is performed once for 
each of the two channels .  The test checks for either incorrect words or fai l u re to write 
anyth ing at a l l .  

Fai l u re to write anyth ing, denoted by the message "DFA Chan x Write," i ndicates a problem 
with measu rement control c i rcu its on A6 or the d igital f i l ter contro l IC correspond ing to 
the channel  that fai led (the meas u rement fai led to set up). Writing wrong data causes 
the message "DFA F i lter Bus x" to be d isp layed and ind icates a problem with the interface 
IC assoc iated with the fai l i ng channel .  

I f  the f i lter bus test passes, the fol lowing c i rcu its and processes are probably fu nction ing 
correctly: 

Paral le l  I nput Control 
G lobal Bus DMA Control 
G l obal Data Bus I nte rface 
Address Output Reg isters 
Unfi ltered channel  output of the CHAN 1 and CHAN 2 Fi lter Contro ls  

DFA PATT 1 

NOTf 

The message "DFA Filter Bus 1" corresponds to the Chan 1 Digital 
Filter Data Bus and "DFA Filter Bus 2" corresponds to the Chan 2 
Digital Filter Data Bus. 

The d igital f i lter pattern test #1 is used for two pu rposes: with the loop mode off, it i s  
a d iagnostic self-test of the d igital f i lter b locks with no in puts; with the loop mode on,  
it i s  a s ignatu re test for the d igital f i lter data busses and the global data bus interface 
b lock. It is i ntended to be used as fol lows: 

1 .  Run the d iagnostic ( loop mode off). 

2 .  I f  Trans ient Test #1 fai ls ,  perform the test with loop mode on and use the s ignatu res 
to isolate prob lems in the output path (from the fi lter contro l ler IC through the g lobal 
data bus interface). 
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3 .  I f  Transient Test #1 passes and other trans ient tests fa i l ,  the problem is  probably one 
of the f i lter !Cs .  The s ignatu re tests cannot be used to ver ify this ,  as i s  exp la ined later 
in this d iscuss ion.  

4 .  Perform the F i lter Bus test. I f  it passes, the prob lem is probably in  a f i lter IC; switch 
f i lter ICs  between channels to see if the prob lem changes chan nels .  

When the test is run with loop mode off, the f i lter ICs execute a test routine that generates 
five d ifferent s ignals (cal led transients) with in the IC on which measurements are performed. 
Measu rement data is  transferred to global RAM through the d igital f i l ter  busses and the 
g lobal data bus interface b lock .  The system CPU performs a s ignatu re analysis on the 
data and reports any l i ne with an incorrect s ignature. 

This test a l lows you to isolate the measurement and data storage processes from the input 
process. The f i rst four measu rements are zoomed (real and imaginary data) and the f ifth 
is baseband (real data, only). Fa i l u re messages te l l  you th ree thi ngs: which of the five tests 
fa i l! (these are cal led DFA Trans ient Tests), which channel and fi lter IC fa i l  (e .g . ,  CH1 Real 
F i lt), and which b its fa i l .  The f i lter I Cs are dup l i cate parts mou nted in  sockets al lowing 
you to switch parts between channels  to verify fai l u res. 

When the test i s  run with loop mode on, the f i rst trans ient test (on ly) i s  performed, repeti
tively, so that d igital s ignature analysis may be used to iso late problems in the output 
path from the f i lter I Cs through the g lobal bus i nterface to the global bus .  

To activate the DFA PATT 1 d iagnostic test, move j u mper AS J 7  to its test position and 
press the softkey tit led DFA PATT 1 .  

I f  this test passes, the fol lowing su bblocks are probably fu nction ing correctly: 

G l obal Bus DMA Control 
Address Output Registers 
G l obal Data Bus I nterface 
CHAN 1 Dig ita l F i lter Data Bus 
CHAN 2 Digital F i lter Data Bus 
CHAN 1 Digital F i lter 
CHAN 2 Digital F i lter 

DFA PATT 2 

The d ig ital f i lter pattern #2 d iagnostic is a d igital s ignature analys i s  test. I t  is u sed to test 
the measurement and control c i rcu its on the A6 board. I ts use is exp lai ned in the s ignatu re 
tables. 
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B. Signal Verification 

Verify the fol lowing s ignals  and supply voltages: 

1 .  Check the + 5V level at A S  TP5 and the + 8V level at AS U1 01 -7 and AS U1 'I 4-7. 

2 .  The phase c locks for channel  1 and channel  2 and the i r  test locations are: 

CH1 4>1 AS TP1 
CH1 4>2 AS TP2 
CH24>1 AS TP3 
CH24>2 AS TP4 

Com pare the phase cl ocks as fol lows: 

a .  The two c locks for each channel  should vary between 0 and + 8V and shou ld 
be 90° out of phase. See waveform #1 , tab le A5-1 . 

b. Phase clock CH1 4>1 should be in phase with CH24>1 . See waveform #2, table 1\5-1 . 

c .  Phase c lock CH1 4>2 shou ld be in  phase with CH24>2 .  

3 .  Ver ify the s ignals  CH1 S H I FT1 (AS U401 -1 9) and CH2SH I FT1 (AS U41 5-1 9). (See 
waveform #3, table A5-1 ). If each of these s ignals  is a 200 ns p u l se at a 256 kHz 
rate, then the channel  1 and channel  2 d igital f i lters are accepting data. I f  the 
d igital f i lters are not accepti ng data, the pu lses occur  at a 51 2 kHz rate. 

4. Verify the SYNC2 s ignal  at AS U401 -20 and AS U41 5-20 (waveform #4, tab le A5-1 ). 
The SYNC2 s ignals are only active when the d ig ital fi lter has accepted a data point. 

5. Verify the fol lowing bus requests from the fi lter controls (see waveform #5, tab le 
A5-1 ): 

CH1 BR2 AS U401 -47 
CH1 BR3 AS U401 -34 
CH2 BR2 AS U41 5-47 
CH2 BR3 AS U41 5-34 

If these s ignals  are correct, the f i l ters are ask ing for the bus .  

6. Verify that the MCLK signal (AS TP20) is changing between TTL levels. This ind icates 
that channel  1 and channel  2 d igital f i lter c i rcu its are being synchronized. 

7 .  Verify that s igna l  CH1 1 0 E N  is  correct (waveform #6, table A5-1 ) .  Verify that s ignal 
C H 2 1 0 E N  is a s i m i l ar but non-period ic  pu l se. 

8. Verify that signal IRQT5L (A6 U401-6) is changing between TTL levels. This indic.ates 
that the i nterrupt c i rcu its are pass ing data. 
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C .  Oscilloscope Signal Waveforms 

The fol lowing table of i l l ustrations are osc i l l oscope plots of s ignals  to be verified on the 
AS and A6 boards. Note that a l l  measu rements are taken with a 1 0 :1 probe. Other notes 
un ique to a measurement are written next to the waveform. 

Setup 

CH1 <j>1/CH 2<j>2, 
CH1 <j>2/CH2<j>2 

C hannel 1 :  
Con nect Ch 1 to AS TP1 
Con nect Ch 2 to AS TP2 

Table AS-l Oscilloscope Signal Waveforms 

Important 
Parameters Waveform 

Time I [ � ( � t \ Phase 

( � C j 
Channel 2:  Levels [I C\ [� C\ Cl l 
Scale 4 V/d iv 
Ti mebase 1 00 ns/div 
Offset O V  
Cou pl ing dc #1 

CH1<j>1, CH2<j>1 

Connect Ch 1 to AS TP1 Time f [ [  ( C F L C f j  Connect Ch 2 to AS TP3 Phase 

Scale 4 V/d iv f [ �  ( � t C [ � rj Timebase 1 00 ns/div Levels 

Offset O V  

Coupl ing dc #2 

CH1 SH IFT1 /CH2SH IFT1 

Channel 1 :  Time 
Con nect Ch 1 to AS U401 -1 9 n � Channel 2:  l 
Connect Ch 1 to AS U41 S-1 9 

Scale 2 V/d iv 

Timebase 1 p,s/d iv 
Offset O V  
Coupl ing  d c  #3 

8-63 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


S E RV I C E  MOD E L  3562A 

8-64 

Table AS-l Oscilloscope Signal Waveforms cont. 

Important 
Setup Parameters Waveform 

SYNC2 

Connect Ch 1 to AS U401-20 � 1 
Scale 2 V/div 

Timebase 1 p,s/d iv 

Offset O V  
Coup l ing dc #4 

CH1 BR2/CH2BR2, 
CH1 BR3/CH2BR3 

Channel 1 :  Time / / Con nect Ch 1 to AS U401 -34 
or -47 

� .� � 
C hannel 2:  
Connect C h  1 to AS U41 S-34 
or -47 

Scale 2 V/d iv 
Tim ebase 1 00 ns/div 
Offset D V  
Coup l ing dc #5 

CH1 10EN 

Con nect Ch1 to AS TP1 8 Time 

I 
Scale 2 V/div 

Tim ebase 1 p,s/d iv 

Offset O V  

Coupl ing dc #6 

.� 

r r 
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D. Signature Analysis Tests 

The fol lowing six s ignature analysis tests are des igned to test c i rc u it b locks of the d ig ital 
fi lter assemb ly. Perform the fo l lowing steps to configure the 3561 A for any of the s ix tests : 

• Discon nect the power cable.  

• Put the board u nder test on an extender card . A l l  j u m pers shou ld be in  the normal 
(N) pos it ion.  

• Connect and configu re the s ignature analyzer as described at the beg inn ing of the 
test you wish to perform. 

• Move j u m pers as instru cted at the beg inn ing of the test. 

• Connect the power cab le and turn on power. 

• I n itiate the DFA PATT test as i n stru cted at the beg inn ing  of the test. To put a test 
in the loop mode, press the SPCL FCTN key, select SERVIC  TEST, and p ress the LOOP 
menu key to l ight up  O N .  

1 .  S ignature Analysis Test AS #1 System I nterface & Control 

a. Put A5J 5 and ASH in  test pos ition .  Put A6J 2 in  test pos ition .  

b .  Connect the s ignature analyzer as  fol lows: 

Signal Polarity 

C N D  

START + 

STO P -

C LOCK + 

c. Put DFA PATT 1 in  Loop Mode 

d.  Check the s ignatu res in  table  A5-2 . 

Connection 

AS TP8 

AS TP1 3 

AS TP1 3 

AS TPS , 
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Table AS-2 DFA Signature Analysis Test #1 

Component Pin Signature Component Pin 

+ 5 v 4CB3 U207 1 2  
1 4  

U505 1 1  8071 1 6  

1 2  APOA 1 7  

1 3  81 CO 
1 4  FF7H U209 1 2  

1 5  1 6FO 1 4  
1 6  

U406 2 U7C6 1 5  

3 U355 
4 9232 U208 1 3  
5 4709 1 4  
6 8P7A 1 5  
7 4C1 8 1 6  
8 1 845 1 7  
9 1 845 1 8  

1 1  87AP 
1 2  87AP U31 1  1 4  
1 3  91 40 1 5  
1 4  87AP 1 6  
1 5  87AP 1 7  
1 6  8325 1 8  
1 7  87AP 1 9  
1 8  83A4 20 
1 9  1 6FO 21 

22 

U41 1 2 9 FAU 
3 08A9 
4 06U2 
5 C970 
6 44UC 
7 65C1 
8 FOA9 
9 4C59 

1 1  A826 
1 2  A826 
1 3  PH9H 
1 4  PH9H 
1 5  A826 
1 6  AA63 
1 7  A826 
1 8  AA23 
1 9  FF7H 

e. Turn off power. Retu rn a l l  j u m pers to normal (N) pos ition. 

2. S ignatu re Analys i s  Test AS #2 Channel 1 D igital F i lters 

a. Put 17 i n  Test Pos ition . 

b. Connect the s ignatu re analyzer as fo l lows: 

S E RV ICE  

Signature 

81 CO 
H F1 3  
H F1 3  
1 6FO 

APOA 
291 4 
291 4 
FF7H 

FF7H 
4C63 
C P64 
1 6FO 
4C63 
1 6FO 

FC21 
53H9 
7COC 
P4AU 
1 AOC 
2989 
782H 
4764 
4U1 9 
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Signal Polarity 

C N D  

START + 

STOP + 

C LOCK + 

c. Put DFA PATT 1 in  Loop Mode. 

d.  Check the s ignatu res in tab le AS-3 . 

Tclble AS-3 DFA Signature Analysis Test #2 

Component Pin Signature 

+ 5 v 6PCP 

U401 23 54CA 
24 3C53 
25 91 1 P 
26 7207 
27 C P64 
28 76H1 
29 0738 
30 1 7C5 
31 34P4 
32 F1 5 P  
45 2595 
53 AOU7 
54 7P05 
55 30P1 
56 C6PF 
57 25AU 
59 2595 
60 2595 
61 2595 
62 2595 

Connection 

TP8 

A5 T P1 3  (DSASS) 

A5 TP1 3 (DSASS) 

A5 U404-1 

e. Return a l l j umpers to the normal (N) pos it ion.  

3 .  S ignature Analys is  Test AS -3 Channel  2 D igital F i lter 

a. Put J7 in Test Pos ition 

b. Connect the s ignature analyzer as fol lows: 

S E RVICE  
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Table AS-4 DFA Signature Analysis Test #3 

Component Pin Signature 

+ 5 V 6PCP 

U41 5 23 54CA 
24 3C53 
25 91 1 P 
26 7207 
27 C P64 
28 76H1 
29 0738 
30 1 7C5 
31 34P4 
32 F1 5 P  
45 2595 
53 AOU7 
54 7P05 
55 30P1 
56 C6PF 
57 2 5AU 
59 2595 
60 2595 
61 2595 
62 2595 

e. Retu rn a l l  j u m pers to normal (N) pos ition . 

4 .  S ignatu re Analys is  Test AS  -4  Channel  1 G lobal Data Bus I nterface 

a. Put J7 in test pos ition 

b. Connect the s ignatu re analyzer as fol lows: 

Signal Polarity 

C N D  

START + 

STOP -

C LOCK + 

c. Put DFA PATT 1 in  Loop Mode. 

d .  Check the s ignatu res in  table AS-S . 

Connection 

TP8 

A5 TP1 3 

A5 TP1 3 

A5 TP21 

MOD E L  3S62A 
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Table A5-5 DFA Signature Analysis Test #4 

Component Pin Signature Component 

+ 5 V 6PCP U404 

U304 1 4  A U PO 
1 5  5A5A 
1 6  790C 
1 7  6986 
1 8  1 86U 
1 9  HOHA 
20 1 FC9 

e. Return al l j u m pers to normal (N) position .  

Pin 

1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

5 .  S ignatu re Analysis Test AS - 5  Channel  2 G lobal Data B u s  I nterface 

a. Put J7 in  test pos ition 

b .  Connect the s ignatu re analyzer as  fol lows: 

Signal Polarity 

C N D  

START + 

STOP -

CLOCK + 

c.  Put DFA PATT 1 in  Loop Mode. 

d.  Check the s ignatu res in  tab le AS-6. 

Connection 

TP8 

AS TP1 3 

AS TP1 3 

AS TP22 

Table A5-6 DFA Signature Analysis Test #5 

Component Pin Signature Component 

+ 5 V 6PCP U41 3 

U31 3 1 4  A U PO 
1 5  5A5A 
1 6  790C 
1 7  6986 
1 8  1 86U 
1 9  HOHA 
20 1 FC9 

e. Return a l l  j umpers to normal (N) pos ition . 

Pin 

1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

S E RVICE  

Signature 

U UAO 
55 PH 
3A04 
5P5U 
H852 
1 0CC 
4C11 
FP49 

Signature 

U UAO 
55PH 
3A04 
5P5U 
H852 
1 0CC 
4C1 1 
FP49 
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6.  S ignatu re Analysis Test A6 -1 Dig ital F i lter Control 

a.  Put J2  in Test (T) pos ition .  

b .  Con nect the s ignatu re ana lyzer as  fol lows: 

Signal Polarity 

C N D  

START + 

STO P + 

C LOCK + 

c .  Put  DFA PATT 2 in  Loop Mode. 

d .  Check the s ignatu res in  table AS-7. 

Connection 

A6 TP3 

A6 TP7 

A6 TP7 

A6 TP5 

MOD E L  3S62A 
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Component Pin 

+ 5 V 

U304 1 
2 
3 
4 
5 
6 
7 
8 
9 

1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 8  

U406 1 
2 
3 
4 
5 
6 
7 
8 
9 

U405 1 
2 
3 
4 
5 
6 
7 
8 
9 

U1 09 2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
34 
35 
37 
38 
40 

Table AS-7 DFA Signature Analysis Test #6 

Signature Component Pin 

H U H C  U107 1 
2 

Toggle 3 

U F43 4 

OH95 5 
1 2 P1 6 

648A 7 
Toggle 9 

Toggle 1 0  

56A4 1 1  

Toggle 1 2  

H24P 1 3  

Toggle 14 

2398 1 5  

OH95 
31 79 U202 9 
49A3 1 3  
56H7 

U203 5 
56A4 
AFFF U305 5 
AFFF 
FH76 U207 6 
447C 1 0  
AFFF 1 5  
AFFF 
AFFF U206 3 
AFFF 6 

8 
56A4 
8HU8 U307 6 
456C 9 
76H2 1 6  
07H P 
H 75A 

U306 2 
37F7 3 
1 C90 4 
U974 5 

6 
7203 7 
4946 8 
OAP1 1 2  

Toggle  1 3  
Toggle  14 
Toggle 1 5  
648A 1 6  

Toggle 1 7  
H24P 1 8  
897U 1 9  
OAP1 
OAP1 
C22H 
6AU 7  
255C 

S E RVICE  

Signature 

OH95 
Toggle 
Toggle 
H24P 

Toggle 
Toggle 
Toggle 
Toggle 
OH95 
H24P 
OH95 
OH95 
H24P 
OH95 

21 C4 
OAP1 

C9FP 

1 604 

COH H 
P5U U  
H28U 

07C5 
OAP1 
H28U 

P884 
U01 U 
U576 

P5U U  
U576 
U01 U 
C9FP 
1 604 
8A3C 
COH H 
2726 
07C5 
2P68 
OAP1 
6APF 
6PU9 
H941 
67U5 
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Table AS-7 DFA Signature Analysis Test #6 cont. 

Component Pin Signature Component 

U309 1 OAP1 U303 
4 255C 
5 7203 
8 H941 

U203 
9 07C5 

1 2  81 69 
1 3  8A3C 
1 4  H28U U1 04 

1 5  1 6P9 
1 6  H28U 
1 7  8278 
1 8  C HCH 
19 21 6U 

U308 1 2  447C 
1 3  FH76 
1 4  1 C90 
1 5  37F7 
1 6  H75A 
1 7  07H P  
1 8  76H2 
1 9  8 H U8 

e. Retu rn al l j u m pers to normal (N) pos it ion. 

Pin 

9 
1 4  

9 
1 3  

6 
8 

1 1  

E.  After-Repair Adjustments and Tests 

8-72 

Table AS-8 After-Repair Adjustments and Tests 

Perform the following: Section 

Diagnostic Tests: 

Test A l l  VI I 

Adj ustments: 

None 

Performance Tests: 

None 

MOD E L  3562A 

Signature 

F474 
49A3 

3048 
49A3 

49A3 
49A3 
49A3 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MOD E L  3S62A SERV I C E  

8-1 0  A7 FLOATING POINT PROCESSOR 

The information in this section shou ld be used to isolate fau lty subblocks in the A7 Floating 
Point Processor (FPP). A l l  proced u res assume the fau lt iso lation proced u res of Section 
V I I have been used to determ ine which board has fa i l ed, and the c i rc u it descr iptions of 
Section V I  are understood. 

I WARNING 

Service procedures described in this section are performed with 
the protective co vers removed and power applied. Hazardous 
voltage and energy available at many points can, if contacted, result 
in personal injury. 

CA UTION 

Do not insert or remove any circuit board in the HP 3562A with 
the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

How to Use This Section 

Start 

Verify 

After-Repair  

Start troubleshooti ng by perform ing part A,  " I n it ia l  Cond itions Test" . 
The primary troub leshooting method for the FPP is to use the self-tests 
to determine which subblocks are operating correctly. S ignatu re 
analysis is then used to troub leshoot ind ividual  subb locks suspected 
of fai l ing.  

For the compo
·
nent locator and schematic refer to Section IX .  For the 

location of cables and boards refer to f igure 4-1 in Section IV. 

Use the osc i l loscope waveforms in  tab le  A7-8 to ver ify correct 
operation at various test poi nts in the assem bly.  

Use tab le A7-9 to determ ine wh ich  adjustments and tests need to be 
done to complete i nstrument service. 

TrClubleshooting Hints 

1 .  After the power-u p tests or reset (A2 51 ), the FPP status LE Ds shou Id be changing rapidly. 
I f  the L E Ds are off or the FPP does not respond to any self-tests, the prob lem is most 
l i kely the sequencer, the m icrocode memory, the ALUs control logic,  or the contro l 
PALs. Use s ignatu re analys i s  test #4 to isolate the fai l u re (after perform ing part A). 
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2 .  I f  any board in  the H P  3562A has been pu l led out  of  its card nest with the power on, 
check A7 U504. 

A. Initial Conditions Test 

1 .  D i scon nect the power cable from the rear panel and remove the top cover. Pl ace the 
A7 FPP on the 03562-6640 extender board . 

2 .  Connect the power cable and  press the l i ne switch on .  

3 .  Check the fol lowing for correct val ue: 

Signal 

+ 55 

8 MHz 

4 M H z  

location Value 

A7 T P7 + 5 ± 0.3V 

A7 TP3 Refer to waveform #1 (E) 

A7 J 5-3 Refer to waveform #1 (E) 

4. I f  the + 55 is not the correct val ue, go to paragraph 8-1 6, "A1 8 Power Supply Assembly". 

5 .  I f  the cause of  the fai l u re is sti l l  not fou nd, go to part B .  

B. FPP Diagnostics 

The FPP is tested us ing several self-tests . When a test is i n itiated, the A2 System CPU loads 
test data and FPP instru ctions into the A8 G l obal RAM (except in the Reset FPP test) and 
com mands the FPP to perform the test. After completing the test, the FPP sends the test 
resu lts to gl obal RAM and an i nterrupt ( I RQT3L) to the system CPU.  Any fai led b its and 
the status of the interrupt are annunc iated on the d isp lay. Several of these tests are also 
used in  loop mode for s ignatu re analysis patterns .  Refer to part C for a desc ription of 
each self-test. 
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1 .  To perform the FPP sel f-tests, press the H P  3562A keys as fo l lows: 

PRESET RESET 

SPC l FCTN S E RVIC  
TEST TEST 

PROC TEST 
FPP 

FPP 
FUNCTN 

COMAND 
PO I NTR 

BLOCK 
SET 

ALU 
TEST A 

ALU 
TEST B 

RESET 
FPP 

NOTE 

If a test does not terminate (no message is displa yed), press A 2  51 
to reset the FPP and continue with the self-tests. 

2 .  I f  the command pointer test (COMAND PO I NTR) does not complete, press A2 51 . When 
the power-up tests are comp leted, set j u m per A7 j 2 B  to test pos ition . Press the 
H P  3562A keys as fo l lows: 

SPC l FCTN . . . . .  S E RVIC  
TEST TEST 

PROC TEST 
FPP 

J UMPER 
ECHO 

J UM P E R  
ECHO 

The FPP status L E Ds shou ld d isp lay 0000 0001 (0 = off, 1 = on). 

3. Use tab le A7-1 to determine which s ignatu re analys i s  tests to perform . 
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Table A7-1 FPP Diagnostics 

Test Messages Passes Fails 
Su bblocks verified Perform S ignature 

Analysis Tests (D) 
in  order l isted 

FPP Function Test: 
F loating Point Processor A l l  subblocks of the FPP are Continue with 

exercised. If this test self-tests 
passes but an FPP function is fail-
ing, perform SA test #2 and #4. 

Command Pointer Test: 
FPP Command Poi nter Test Command Poi nter Registers SA #1 
Bits correspond to B bus 0 DT ACK Ci rcuit SA #2 
to 1 5  and Y bus 0 to 23 FPP I nterrupt C i rcuit SA #3 

G lobal Data Bus Output Reg isters SA #4 
Partial verification of ALUs 

FPP Interrupt Test FPP I nterrupt Ci rcuit The FPP did not return 
I RQT3 to the CPU after 
ru n n ing a test. Conti nue 
with self-tests. 

Jumper Echo Test: 
FPP J umper Echo Bits Command Poi nter Registers SA #1 
correspond to B bus 0 to 1 5  DT ACK Ci rcuit SA #2 
and Y bus 0 to 23 FPP I nterrupt Ci rcuit SA #3 

G lobal Data Bus Output Registers SA #4 
Partial verification of ALUs 

Block Set Test: 
FPP Address Test Bits G lobal Address Registers SA #1 
correspond to B bus 0 to 1 5  G lobal Data Bus I nput Registers SA #4 

Atv Test A: 
FPP ALU Test A Bits Partia l  verification of ALUs SA #2 
correspond to Y bus 0 to 23 SA #3 

SA #4 

ALU Test B: 
FPP ALU Test B B its ALUs SA #2 
correspond to Y bus 0 to 23 Carry Look-ahead subblock SA #3 

S h ift PA L (U21 2) SA #4 
Status Mu ltiplexer (U201 ) 
Sequencer 

Reset FPP Test: 
FPP RESET Test Pipel ine Data Bus SA #3 

Partial verification of SA #4 
Sequencer 

If a l l  the self-tests fai l ,  start with s ignature analys is test #1 . 
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C .  FPP Diagnostics Descriptions 

The FPP d iagnostics perform the fol lowing functions:  

1 .  FPP Fu nction Test 

When the FPP FU NCTN key is pressed, the A2 System CPU loads test data into the 
A8 G lobal RAM. The system CPU then commands the FPP to perform a f loat ing point 
complex m u lt ip l icat ion .  

2 .  Command Pointer Test 

The COMAND PO I NTR key in itiates an echo test between the command pointer 
registers (U505, U506) and the FPP  status stored in global RAM. Th is  test verifies the 
command pointer reg iste rs, the OT ACK c i rcu it, the FPP interrupt and the g lobal data 
output registers (U41 2, U41 4, U51 2,  U51 4). 

The system CPU sets up a command stack contain i ng  the echo instruction in g lobal 
RAM. The system CPU then writes the address where the command stack is  stored 
i nto the command pointer registers. The FPP sends the same address to g lobal  Ram 
us ing the ALUs and g lobal bus i nterface c i rcu its. When the FPP is f i n ished with the 
operation, it sends an interrupt (I RQT3 L) to the system CPU .  The system CPU tests 
the FPP status in g lobal RAM and any errors in the status are d isp layed . 

If the interrupt is not received by the system CPU before a cou ntdown loop is 
completed, the system CPU tests the FPP status in global RAM. Any errors in  the status 
and an FPP interrupt fai l u re are d isp layed . 

3. J u m per E cho Test 

The j u mper echo test i s  u sed when the com mand pointer test does not te rm inate 
(no message is d isplayed). The ju mper echo test performs the same test as the command 
pointer test except the A2 CPU does not load test data in  the A8 G l obal RAM. The 
jumper echo test i s  i nvoked by sett ing A7 J 2 B  to test pos ition (w ith the power on) and 
resetting the FPP. The jumper echo test forces the FPP to perform the echo command. 
I f  the command pointer test fa i l s  to function, the j u m per echo test may funct ion .  

4 .  B lock Set Test 

This test uses the 'set constant command' of the FPP to test the global add ress registers 
(U51 0, U51 1 ). Com plementary patterns are written to global RAM at address locations 
which d iffer by one address b it. The system CPU verifies the resu lt. For this test, the 
global data bus output registers (U41 2, U41 4, U51 2, U51 4) are assumed to be operati ng 
correctly. 
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5 .  ALU Test A 

When the ALU Test A key is pressed, patterns are written to the ALUs (U303, U304, 
U305, U307, U308, U31 0) and sh ift PAL (U21 2). The FPP outputs data to the g lobal 
RAM which is verified by the system c pu.  This test can be ru n in  loop mode by setting 
A7 J 2A and A7 J 2 B  to test position. 

6 .  ALU Test B 

When the ALU Test B key is pressed, the ALUs are thoroughly tested along with the 
carry look-ahead subb lock (U21 1 ,  U302), the sh ift PAL (U21 2), the status mu ltip lexer 
(U201 ), and the sequencer (U1 03). 

D. A7 Signature Analysis Tests 

Use these tests to isolate a fa i l u re on the FPP assem bly. O n ly the com ponents in fa i l ing 
subblocks need to be tested. The term 'toggl i ng' refers to a s ignal  conti nua l ly  changing 
between TTL level h igh  and TTL leve l low. 

1 .  Press the l i ne  switch off. 

2 .  Put a l l  j umpers i n  normal (N) posit ion. 

3 .  Connect the Signatu re Analyzer a s  fol lows: 

Table A7-2 A7 Signature Analyzer Setup #1 

Signal 

G round 

Cl ock 

Stop 

Start 

4. Press the l i ne switch on.  

Polarity 

Positive edge 

Negative edge 

Positive edge 

5 .  S ignatu re Analys is  Test #1 Setu p: 

Connection 

A7 )5-1 

A7 ) 5-3 

A7 ) 5-4 

A7 ) 5-5 

a. Put jumper A7 J 2 B  in  test position with the power on. 

b. Press A2 S1 (reset switch on the A2 CPU). The FPP status LEDs should read 
0000 0001 (1 = on, 0 = off). If this test is not stable, use s ignature analys is  tests 
#3 and #4. 
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Jumper Echo Test 

Table A7-3 A7 Signature Analysis Test #1  

J u mpers i n  test (T) position: A7 J 2 B  
J u mpers in  normal ( N )  pos ition: A7 J 1 ,  A7 J 2A, A7 J 3A, B, C, 0, A7 J4, A7 J 6A, B, 

A7 ) 7, A7 J 8, A7 J9A, B 
S ignature Analyzer Setup: Refer to tab le  A7-2 

+ 5  V Signature = 951 5 

!Component Pin Signature 

U201 1 9  Toggl i ng 

U209 6 67H9 
7 55FA 
8 6FH9 
9 6FH9 

11  391 3 
1 2  391 3 
1 4  391 3 

U21 5 5 0000 

U31 3 1 2  Togg l i ng 
1 3  AF06 
1 4  951 5 
1 5  Togg l i ng 
1 7  Togg l i ng 
1 8  0001 
1 9  951 4 

U31 4 1 3  951 4 
1 4  951 4 
1 5  951 5 
1 6  951 5 
1 7  Toggl ing  
1 8  Toggl ing  
1 9  Toggl ing 

U401 1 2  55FA 
1 3  OA56 
1 4  951 7 
1 5  55FC 
1 6  Toggl ing  
1 7  951 5 
1 8  Toggl ing  
19  Togg l i ng 

U505 1 FA8A 
1 2  1 471 
1 3  97H F 
1 4  F54F 
1 5  9 P32 
1 6  835C 
1 7  C988 
1 8  FF2P 
1 9  72AA 

U506 1 2  U1 U9 
1 3  5FFF 

6. Put al l  j umpers in  normal (N) position .  

Component 

U506 
cont. 

U507 

U41 2 

U41 4 

U51 0 

U51 2 

U51 4 

Pin 

1 4  
1 5  
1 6  
1 7  
1 8  
1 9  

1 9  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 1  

2 
3 
4 
5 
6 
7 
8 
9 

1 1  

2 
3 
4 
5 
6 
7 
8 
9 

2 
3 
4 
5 
6 
7 
8 
9 

S E RVICE  

Signature 

06A7 
U31 5 
591 5 
OH1 5 
A51 5 
U51 5 

Toggl ing 

Toggl ing 
1 472 
U51 7 
A51 7 
OH1 7 
591 7 
U31 6 
06A5 
5FFP 
951 4 

UCAP 
2H36 
F67C 

C3H H 
890P 
9465 

9AH3 
9H89 

0001 

2H35 
F67C 

C3HH 
890P 
9467 

9AHO 
9H89 
1 P24 

A431 
2761 
FF2F 

C98A 
8359 

FCUA 
9084 
97HP 
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7.  S ignatu re Analys is  Test #2 Setu p: 

a . .  Put j u m pers A7 J2A and A7 J 2 B  in test (T) pos ition with the power on. 
b .  Press A2 51 . The FPP status LE  Ds should read 1 01 01 01 0  (1 = on, 0 = off). 

ALUs Test A 

Table A7-4 A7 Signature Analysis Test #2 

J umpers in test (T) position: A7 J 2A, A7 J 2 B  
J umpers in normal (N) pos ition: A 7  J 1 ,  A 7  J 3A, B, C ,  D ,  A 7  J4, A 7  J 6A, B, 

A7 J 7, A7 J8, A7 J9A, B 
S ignature Ana lyzer Setu p:  Refer to table A7-2 

+ 5  V S ignature = 5C86 

Component Pin Signature Component Pin 

U21 2 1 0001 U303 30 
2 AC6P cont. 31 
3 F273 32 
4 85AU 33 
5 U484 34 
6 AC6P 35 

7 3 HAH 37 

8 C807 38 
9 A84C 40 

1 1  U FFP 41 

1 2  97F3 42 
1 3  O U3P 44 

1 4  A457 45 

1 5  5C87 46 
1 6  UOP8 47 
1 7  5C86 48 
1 8  0000 
1 9  0000 U304 3 

4 

U303 1 97F3 5 

2 85AC 6 
3 61 8U 1 0  
4 OP75 1 2  

5 61 8C 1 4  
6 OP75 1 6  
7 3HAH 1 7  
8 6CPA 1 8  
9 7CA6 1 9  

1 2  2020 21 
1 4  H AC5 22 
1 5  85AC 23 
1 6  1 7F8 24 
1 7  46C9 25 
1 8  1 7FA 26 
1 9  46C9 48 
20 OU3P 
21 OU38 
22 U FFP 
23 A35U 
24 C270 
25 H 51 C  
26 C270 
27 1 60P 
28 76P8 
29 5 H A2 

Signature 

4FUF 
0000 
0001 
AC6P 
F273 
85AU 
47H H  
CC23 
47H H  
C807 
A84C 
3U2A 
91 2A 
OF67 
A94C 
U421 

61 8C 
OP75 
61 8C 
OP75 
81 33 
2026 

HAC5 
1 7FA 
46C9 
1 7 FA 
46C9 
OU38 
UFFP 
H 51 C  
C270 
H 51 C  
C270 
U421 
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Table A7-4 A7 Signature Analysis Test #2 cont. 

Component Pin Signature 

U305 3 61 89 
4 U782 
5 61 89 
6 U782 

1 0  81 33 
1 2  2026 
1 4  61 97 
1 6  61 8 U  
1 7  OP75 
1 8  61 8C 
1 9  OP75 
21 OU38 
22 U FFP 
23 2FPP 
24 PUP1 
25 2FPP 
26 PUP1 
48 U421 

U307 3 61 89 
4 U782 
5 61 89 
6 53H5 

10 3A1 1 
1 2  2026 
1 4  61 97 
1 6  61 8C 
1 7  O P75 
1 8  61 8C 
1 9  O P75 
21 OU38 
22 U FFP 
23 2FPP 
24 PUP1 
25 2FPP 
26 PUP1 
48 U421 

8. Put al l j u m pers in  normal (N) pos ition. 

9. S ignatu re Analys is  Test #3 Setu p: 

Component 

U308 

U31 0 

a. Put jumper A7 J2A in test pos ition with the power on.  

Pin 

1 0  
1 2  
1 4  
1 6  
1 7  
1 8  
1 9  
21 
22 
23 
24 
25 
26 
39 
40 
48 

1 0  
1 1  
1 2  
1 4  
1 6  
1 7  
1 8  
1 9  
21 
22 
23 
24 
25 
26 
48 

Signature 

81 33 
2020 
61 97 
61 89 
U782 
61 89 
U782 
OU38 
U FFP 
5AAA 
99A5 
5AAA 
99A5 
POA5 
5C86 
U421 

3A1 1 
Toggl ing 

0000 
U484 
61 89 
U782 
61 89 
53H5 
5C87 
U FFP 
5AAA 
99A5 
5AAA 
4C8 P 
A457 

b. Press A2 S1 . The FPP status LEDs shou ld  read 1111  0000 (1 = on, 0= off). 

c. Put jum pers A7 J 1  and A7 J4 i n  test pos it ion. The FPP status LEDs shou ld now read 
001 1 1 1 1 1 . 
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Table A7-5 A7 Signature Analysis Test #3 

MAP PROM Test 
J umpers in test (T) pos ition: A7 J 2A, A7 J 1 ,  A7 J 4  
J umpers in  normal ( N )  position: A 7  J 2 B, A 7  J 3A, B ,  C ,  D, A 7  J 6A, B, 

A7 J 7, A7 J 8, A7 J 9A, B 
Signature Ana lyzer Setup: Refer to ta ble A7-2 

+ 5  V S ignature = PFHO 

Component Pin Signature 

U209 6 354C 
7 H837 
8 99UP 

1 1  C5AH 
1 2  F636 
1 3  PFHO 
14 PFHO 

10. Put a l l  j umpers in  normal (N) pos ition. 

1 1 .  S ignatu re Analys is Test #4 Setup: 

a. Press the l i ne  switch off. 

Component 

U502 

b. Connect the S ignature Analyzer as fo l lows: 

Table A7-6 A7 Signature Analyzer Setup #2 

Signal Polarity Connection 

G round A7 J 5-1 

C lock Positive edge A7 J 5-3 

Stop Positive edge A7 TP4 

Start Negative edge A7 TP4 

Pin Signature 

5 7A3F 

c. Set j u mpers A7 J 3A, B,C,D, A7 J 6A, B, A7 J 7, A7 J 8, A7 J9A, B to test (T) position. 

d. Press the l i ne switch on.  The FPP status LEDs should read 1111 1 1 1 1  (1 = on, O= off). 
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Table A7-7 A7 Signature Analysis Test #4 

Sequencer, PROMs, and Control Test 
J u mpers in test (T) pos ition: A7 J 3A, S, C, D, A7 J 6A, S, A7 J 7, 

A7 J 8, A7 J 9A, S 
J u mpers in normal (N) pos ition: A7 J1 ,  A7 J 2A, S, A7 J4 
Si gnatu re Ana lyzer Setup: Refer to table  A7-6 

+ 5  V S ignature = 7A70 

Component Pin Signature Component 

U1 03 1 P030 U1 1 0  
3 4442 
6 0000 
7 7A70 

1 8  4U2A 
20 0772 
22 9635 
24 1 734 
26 8P54 
28 Toggl ing U1 1 1  
3 3  H62U 
35 C21 A 
37 HA07 
39 HOAA 

U1 04 9 51 H 2  
1 0  56U8 
11 41 P8 
1 3  HAP2 U1 1 2  
1 4  U84A 
1 5  4H76 
16 A29C 
1 7  PU42 

U1 05 9 70H A  
1 0  9561 
1 1  99HO 
1 3  94A9 U1 1 3  
1 4  C057 
1 5  F034 
1 6  AAC3 
1 7  CU98 

U1 06 9 06C1 
1 0  1 3U P  U114 
1 1  3AHA 
1 3  U P7C 
1 4  5C76 
1 5  CC55 
1 6  4U7A 
1 7  36AP 

S E RVICE  

Pin Signature 

9 H52P 
1 0  P67U 
1 1  2443 
1 3  U P53 
1 4  51 F9 
1 5  AC1 A 
1 6  PH5P 
1 7  H4U H 

9 28F6 
1 0  350P 
11 OA71 
1 3  P674 
1 4  PA97 
1 5  2H CO 
1 6  APU9 
1 7  4 H FA 

9 H9P3 
1 0  9C60 
1 1  3UC6 
1 3  CA5A 
1 4  OU2U 
1 5  54HA 
1 6  U51 C 
1 7  AU PP 

4 85 PF 
5 45F6 
6 F02A 
9 4C4C 

1 0  H02C 
1 1  92A8 

1 3  275H 
1 4  P5AC 
1 5  F2U6 
1 6  62 PH 
17 2U5H 
18 8P1 F 
1 9  PFU1 
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Table A7-7 A7 Signature Analysis Test #4 cont. 

Component Pin Signature Component Pin Signature 

U202 9 OF40 U31 3 1 3  FFPA 
1 0  40CF 1 4  C P3F 
1 1  48H6 1 5  7A70 
1 3  5ep8 1 7  0000 
1 4  677H 1 8  0000 
1 5  0769 
1 6  4PF6 U31 4  1 5  7A70 
1 7  9HC8 1 6  7A70 

U21 3 2 0797 
3 7 H P7 
7 2A6H 

1 0  7A8H 
1 4  2 H87 

12 .  Set a l l  j umpers to normal pos ition. 

E. Oscilloscope Signa' Waveforms 

The osci l loscope p lots are used for troubleshooting the A7. Note that a l l  the measurements 
are taken with a 1 0:1 probe. Other notes u n ique to a meas u rement are wr itten next to the 
waveform. 

I WARNING 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can if contacted, result in personal injury. 

Table A7-8 FPP Waveforms 

Set al l  j u mpers in normal (N) position 
Connect ground to A7 TP6, A7 TP1 1  
Probe type 1 0:1 
Power On 

Important 
Setup Parameters Waveform 

8 MHz & 4 MHz Time 0.00000 sec 250.0DD nsec SOCl.OOO nm 

OVd'� Connect CH1 to A7 TP3 
Connect CH2 to A7 ) 5-3 

Osci I loscope: 

CH1 \1Div 200 m\1Div 

OVd,mE CH2 \1Div 200 mV/Div 
CH1 Coupl ing dc 
CH2 Coupl ing dc 
Time/Div 50 ns/Div 
Trigger CH 2 #1 
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F. ;/\fter-Repair Adjustments and Tests 

Table A7-9 After-Repair Adjustments and Tests 

Perform the following: Section 

Diagnostic Tests: 

FPP FUNCTN V I I  

TEST ALL 

Adjustments: 

None I I I  

Performance Tests: 

None I I  

Operational Verif ication: 

None 1 1  

SERV I C E  

8-85/8-86 
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8-1 1 AS, GLOBAL RAM/DISPLAY CONTROLLER 
A 1 7, DISPLAY INTERfACE 

The information in this section shou ld be used to isolate fau lty subb locks on the global  
RAM and disp lay interface boards. A l l  procedu res assume that the fau lt iso lation procedures 
in  section VI I have been used to determ ine that one of these boards has fai led and that 
the c i rc u it descriptions in  Section V I  are understood . 

I WARNING 

Service procedures described in this section are performed with 
protective co vers remo ved and power applied. Hazardous voltages 
in these circu its can cause personal injury if contacted. 

CA UTION 

Do not insert or remove an y circu it board in the HP 3562A while 
power is on. Power transients caused by insertion or removal may 
cause damage to circu its on the board being changed or on other 
boards. 

How to use this section 

Start 

Relerence 

After-Repair 

Start troub leshooting with part A, G l obal  RAM Diagnostics .  Use of 
this section w i l l  i so late the problem to a subb lock of A8 or A1 7. 

Refer to Section IX for the com ponent locators and schematics. Refer 
to f igure 4-1 in Section IV for location of cables and boards.  Refer 
to f igure 7-4 in Section VI I for power-up test codes. 

Use table A8-1 0 to determine which adj ustments and tests need to be 
performed to complete instrument service. 

Trclubleshooting Hints 

1 .  G lobal RAM or Disp lay I nterface prob lems can blank or garble the d isp lay. The fol low
ing featu res s imp l ify fau l t  i so lation when the d isp lay is  not functio n i ng properly: 

a. Some d iagnostic resu lts are annunc iated on the A2 L E Ds as we l l  as on the 1 345A 
d isp lay. Table A8-1 exp la ins the A2 L E D  fau lt codes. 

b.  The A2 LEDs w i l l  d i sp lay 87 when the power-up tests and cal i bration are f in ished. 
If  th is  does not occur, refer to section V I I ,  Fault I so lation. 

2 .  The LED at the top of the A8 board (C R1 ) ind icates RFD on the system bus .  I t  i s  not 
used to service the A8 board. 

8-87 
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A. Global RAM Diagnostics 

Disconnect the power cable from the rear panel and rem ove the top cover. P lace the 
A8 G lobal  RAM on the 03562-66540 extender card. Recon nect the power cord and turn 
power on .  I n it iate the G l obal  RAM d i agnostic test us ing the fol lowing keystrokes: 

PRESET . . . . . .  RESET (58) 

SPCL FCTN . . . . . .  S E RV IC  TEST 
(52) 

TEST 
MEMORY 
(52) 

NOTE 

G LO BAL 
RAM (51 ) 

If the display is blank or garbled, the softkey menus ma y be 
unreadable. Whenever a softkey is used in this section, the softkey 
number (51 through 58 from top to bottom) appears in parenthe

·
ses 

a fter the softkey name. 

If  the G LOBAL RAM test fa i l s, read the test log on the 1 345A d isp lay and/or the hex code 
from the A2 LEDs. Use tab le A8-1 to find the most l i kely fai l u re or suggested tests to further 
isolate the problem. Prob lems in the A8 D isp lay Control section or A1 7 D isp lay I nterface 
are not detected by the G lobal RAM test. If the d i sp lay is b lank or garb led but no fau lts 
are annunc iated on the A2 L E Ds or on the d isp lay, go to part B, A8/A1 7 C i rcu it Block 
Tests, to fu rther i so late the problem. 
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Failure A2 
Type LEDs 

- B7 

- BS 

1 9N 

2 AN 

3 DN 

4 E N  

S OB 

- 81 

- 82 

- 83 

Table AB-l Global RAM Failures 

Probable Fault 

Description Location 

Power-u p tests -

and cal ibration 
done; keys active 

Starting G l obal -

RAM test 

G lobal data G lobal Bus l i ne "N" (G DN) 
bus fai lure G lobal Bus Transceivers 
bit "N" (A8U609, U61 0), other 

assembl ies on the global 
bus 

Memory address A8 U21 1 ,  U1 1 1 ,  U61 1 ,  
fa i lure, bit "N"* U61 2 

Repeatable Dynamic RAM chip 
memory fai l ure, assoc iated with fai l ing bit, 
bit "N" G DO thr,ough G D1 S  

Nonrepeatable Dynam ic RAM chip 
memory fai lu re, associated with fai l ing bit, 
bit "N" G DO through G D1 S, address 

c ircu it, global bus 
transceivers 

G l obal RAM Memory Refresh Tim er, 
refresh fai lure Arbiter, Refresh Address 

Cou nter 

G lobal RAM a l l  Memory control circu it, 
bits fai led, A8 U307, U308 
both bytes 

G lobal RAM a l l  A 8  U61 0, U307, U308 
bits fai led, high 
byte 

G l obal RAM a l l  A 8  U609, U307, U308 
bits fai led, low byte 

Further Tests 

-

-

C hapter 7-S-F, 
G lobal Bus Test 

Table A8-9 #8 

B.3.d 

-

-

B.3. b, B.3 .d, 
B.3 .e 

B.3 .b, B.3 . c, 
B.3.d, B.3.e 

Table A8-9 #8, #9 

Table A8-9 #8, #9 

* I f  the problem is after the m u lt ip lexer, the L E Ds wi l l  d isplay only one of the two 
address bits mu ltiplexed to the affected l ine. 

8-89 
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B. A8/A1 7 Circuit Block Tests 

This  section inc ludes th ree groups of tests which wi l l  further isolate fa i l u res on the A8 
and A 1 7  boards .  Some of the tests involve s ignatu re analysis .  The A8 board must be on 
an extender card for tests 1 and 3 .  

Test 1 ,  D isp lay Contro l ,  tests the D isp lay D i rect Memory Access portion of the A8 board . 
I t  verifies correct operation of the add ress and word cou nters, d isp lay refresh cou nter, 
and the d isp lay contro l ler .  

Test 2, D isp lay I nterface, covers problems on the A1 7 board. 

Test 3,  G loba l  RAM, tests operation of the arbiter, refresh address counter, and memory 
address sections of A8. 

1 .  D isp lay Contro l 

a. D isp lay Refresh Timer 

• Turn on power. 

• Using an osci l loscope, check the fol lowing clock signals in the Display Refresh 
T imer c i rcu its b lock :  

Signal 

ClK 
TP3 

SYNC 

b .  D isp lay Contro l ler 

Frequency 

8 MHz 
61 H z  
61 Hz 

Check TP5 ,  TP6, and T P7 for  the waveforms shown i n  tab le A8-9 -1 . 

c .  D isp lay DMA Address Counters and Drivers 

The fol lowing s ignatu re analys is test verifies correct operation of the D isp lay 
DMA c i rcu itry . 

• Con nect the s i gnature ana lyzer accord ing to tab le A8-2 . 

Table A8-2 Display Control/er Signature Analyzer Setup 

Signal Polarity Connection 

G round AB ) 1 -1 

Clock Negative edge AB J 1 -3 

Stop Negative edge AB J 1 -4 

Start Negative edge AB J 1 -5 
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• Turn on power. 

• Press the 3562A keys as fol lows: 

SPCl FeT N 5 E RV I C  T E 5T 
(52) 

T E 5T 
M EMORY 
(52) 

• Move jumpers AB] 3 and AB]4 to the test (T) posit ion. 

D5P I NT 
T E 5T 1 (51 ) 

• Press softkey 56. Th is  i n it iates freerun D5A. The A2 L E Ds shou ld  d isplay 
hex BB .  

• Check the Disp lay DMA Add ress Driver output s ignatu res in tab le AB-3. 

Table AB-3 Display Controller Signature 
Analysis Test #1  

Signal 
Name le (Pin) Signature 

+ 5  TP2 0001 

GA1 L U604(9) U U U P  
GA2L (8) 5554 
GA3L (7) CCCA 
GA4L (6) 7F7H 
GA5 L (5) 5 H20 
GA6L (4) OAFC 
GAll (3) U PFF 
GA8L (2) 52F9 
GA9L U605 (9) HC88 
GA1 0L (8) 2 H 71 
GA1 1 L  (7) H PP1 
GA1 2 L  (6) 1 292 
GA1 3 L  (5) HAP6 
GA1 4 L  (4) 3C97 
GA1 5 L (3) 3826 
GA1 6L (2) 755P 

• If these s ignatu res are correct, proceed to step e, D isp lay DMA Word 
Cou nters. If any s ignatu res are incorrect, check the inputs to U604 and U605 
as l i sted in tab le AB-4. 

5 E RV I C E  

B-91 
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Table AB-4 Display Controller Signature 

Analysis Test #2 

Signal 
N ame IC (Pin) Signature 

Address 
Drivers: 

I n puts: 
U604(1 1 )  UUUU 

(1 2) 5555 
(1 3) CCCC 
(1 4) 7F7F 
(1 5) 5 H21 
(1 6) OAFA 
(1 7) U PFH 
(1 8) 52F8 

U605(1 1 )  HC89 
(1 2) 2H7O 
(1 3) H PPO 
(14) 1 293 
(1 5) HAP7 
(1 6) 3C96 
(1 7) 3827 
(1 8) 755U 

MOD E L  3562A 

Et If the s ignatu res are correct, go to test e, D isp lay DMA Word Cou nters. I f  
any signatu res are incorrect, check the correspond ing address counter output. 
If the s ignatu re is correct at the word cou nter and incorrect at the dr iver, 
the problem is a board trace or solder jo int. If the s i gnatu re is also incorrect 
at the word cou nter, proceed with step d, Disp lay DMA Add ress Cou nters. 

d .  D isp lay DMA Address Cou nters 

Perform this test only if a fa i lu re was found in perform ing the signature analysis 
in tab le  A8-4. Th i s  test verif ies that the add ress counters are load ing correctly. 
If load ing fai l s, either a data receiver, cou nter, or board trace is  the probab le 
cause of the fa i l u re .  

Et I f  j umpers A8 J 3  and J4 are not i n  the normal (N)  pos ition, turn off power, 
move j u m pers to normal position, and turn power on .  

Et Press the fol lowing key sequence on the H P3562A: 

SPCl fCTN SERVIC T E ST 
(52) 

TEST 
MEMORY 
(52) 

The A2 L E Ds should d isp lay hex B8. 

8-92 

DSP INT  
T E ST 1 (53) 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MOD E L  3562A 

NOTE 

The display will blank during the Display Interface tests and the 
special function menu will disappear. 

• Move j u m pers ABj 3 and ABj4 to the test (T) position .  

• Press softkey 54 (A2 LEDs d i sp lay B9). Th is  loads a hex A into each of the 
four d i sp lay add ress cou nters (AB U600 through U603). 

• Probe the output p ins of U600 through U603 . The output of each cou nter 
should be hex A (b inary 1 01 0, p ins  1 1 ,  1 2 , 1 3 , and 1 4). 

• Turn off power. 

• Move ju mpers ABj 3 and ABj4 to the normal (N) pos ition . 

• Turn on power. 

• Press the 3562A keys as fol lows: 

SPCl FeTN . . . . . .  5 E RV IC  TE5T 
(52) 

A2 L E Ds shou ld d isp lay hex BB 

TE5T 
MEMORY 
(52) 

• Move j u m pers ABj 3  and ABj4 to the test (T) pos it ion.  

D5 P I NT 
T E ST 1 (53) 

• Press softkey 55 (A2 L E Ds d isp lay BA). Th is  loads a hex 5 into each of the 
Disp lay Address Counters (U600 through U603), toggl ing each bit from the 
previously loaded hex A. 

• Probe the output p ins  of U600 through U603. The output of each cou nter 
should be hex 5 (b inary 01 01 , p ins  1 1 , 1 2, 1 3, and 1 4). 

• Turn off power. 

• Move j u m pers ABj 3 and ABj4 to the normal (N) position .  

e. D isp lay DMA Word Counters 

• Check U501 p in  1 5  (TC L). The s ignature shou ld be 6U29. If th is  s ignature 
is incorrect, check the signatures in  table AB-5 . If any word cou nter s ignatu res 
are incorrect, ver ify that data is gett ing to the cou nter in puts and that the 
s ignal  WLOADL is togg l i ng .  

S E RV I C E  
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Table AS-5 Display Controller Signature 
Analysis Test #3 

Signal 
Name IC (Pin) Signature 

Word 
Cou nter 
Outputs: 

U400(1 5) P762 
(14) U U U P  
(1 3) 5554 
(1 2) CCCA 
(1 1 )  7F7H 

U401 (1 5) 6F9C 
(14) 5 H20 
(1 3) OAFC 
(1 2) U PFF 
(1 1 )  52F9 

U501 (14) HC88 
(1 3) 2 H 71 
(1 2) H PP1 
(1 1 )  1 292 

• Turn power off. 

• Move j u m pers A8J 3 and A8J4 to normal (N) posit ion.  

f. I f  these tests pass, the cause of fai l u re i s  probably on the A1 7 Disp lay I nterface 
board . 

2. D isp lay I nterface 

Because of the relative cost of the A 17 board and troubleshooting time, it is recommended 
that this board be rep laced if defective. 

3. G l obal  RAM 

a. Setu p for G lobal RAM tests 

• Turn off power. 

• Move A8J 5, J 6, J7 , J 8 , and J9 to test (T) pos ition. J u mper J 5  d iscon nects the 
memory request l i nes from the arb iter and routes the output from the refresh 
add ress cou nter into the arb iter. Th is  generates every poss ib le  combi nation 
of requests to the arb iter. The other j u m pers affect various control l i nes (see 
schematic, f igure 9-A8a). 

• Connect the s ignature ana lyzer accord ing to tab le A8-6. 
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T,able AS-6 Global RAM Signature Analyzer Setup 

Signal Polarity Connection 

G round A8 J 2-1 

Clock Negative edge A8 J 2-3 

Stop Negative edge A8 J 2-4 

Start Negative edge A8 J 2-5 

• T LI rn on power. 

b. Memory Refresh Timer 

• Set up equ ipment as descr ibed in  part 3 .a above. 

• Us ing an osc i l loscope, check the waveforms at the fol lowing locations: 

Location 

U405(3) 
U405(5) 
U404(1 4) 
U404(4) 
U404(1 1 )  

c. G l obal T im ing 

Waveform 

BUS E N  2,  table A8-9 #6 
1 .06 MHz squ are wave 
1 .06 MHz squ are wave 
1 1 8  kHz  pos itive pu lses 
1 1 8  kHz negative p u l ses 

• Set up equ ipment as described in part 3 .a  above. 

• Using an osc i l loscope, check the fol lowing s ignals in the global t iming c i rcuit 
block:  

B2GDSL  table A8-9 #5 

GDS L  table A8-9 #5 

GSMP table  A8-9 #6 

If any of these s igna ls  are incorrect, check the inputs (p in  1 )  and tapped 
outputs of the delay l i nes (U31 1 ,  U31 2, and U41 1 )  for 2 .1 3 MHz square waves. 

d .  Refresh Add ress Cou nters/Memory Add ress Drivers 

• Set up the equ ipment as d i rected in  section 3.a above. 

• Check the s ignatu res in  table A8-7. 

8-95 
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Table AB-7 Global RAM Signature Analysis Test #1 

Signal 
Name le (Pin) Signature 

+ 5  CC34 

Cou nter 
Outputs: 
CO U51 2(1 6) 96PF 
C1 (1 5) 725C 
C2 (14) P5PH 
C3 (1 3) 5CPO 
C4 U51 1 (1 6) 7P25 
CS (1 5) 85 PA 
C6 (14) 77F7 
C7 (1 3) 6PCP 

Memory 
Add ress 
Drivers: 
CO U1 1 1 (1 3) 96PF 
C1 (2) 725C 
C2 (5) P5PH 
C3 (9) 5CPO 
C4 U21 1 (9) 7P25 
CS (1 2) 85 PA 
C6 (5) 77F7 
C7 (2) 6PCP 
MAO U1 1 1  (1 1 )  2 H H 8  
MA1 (3) F96U 
MA2 (6) 5PH9 
MA3 (8) POH4 
MA4 U21 1 (8) F51 1 
MA5 (1 1 )  3PHP 
MA6 (6) FFU3 
MA7 (3) H 58A 

Memory 
Address 
l ines: 
MAO* U1 1 0(5) 2 H H 8  
MA1 * (7) F96U 
MA2* (6) 5PH9 
MA3* (1 2) POH4 
MA4* (1 1 )  F51 1 
MA5 * (10) 3PH P 
MA6* (1 3) FFU3 
MA7* (9) H58A 

* These eight s ignatu res shou ld be the same 
for corresponding p ins  on U1 03 through U109 
and U203 through U21 0 .  

8-96 
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e .  Arbiter 

• Set up eq u ipment as d i rected in  section 3 .a . above. 

• Verify that the outputs of U508 (pins 1 2  through 1 8) are a l l  h igh U 5  d isables 
U508). 

• Check the clock s ignals for U506 and U507. The correct waveforms are shown 
i n  table A8-9 #6. 

• Check the s ignatu res in table A8-8: 

Table A8-8 Global RAM Signature Analysis Test #2 

Signal 
N ame le (Pin) Signature 

I D L E  U509(2) 6493 
MG B2D2L (3) 7820 
MGFPP (4) CPA9 
MG68L (5) 31 H6 
MGDF1 (6) 9502 
MG DF2 L  (7) OCC1 
MG FFT (8) 96PF 
MGRFS H L  (9) 20A7 
MG RFSH (1 1 )  20A7 
MG FFTL (1 2) 96PF 
MGDF2 (1 3) OCC1 
MGDF1 L (14) 9502 
I MG68L (1 5) 31 H6 
MGFPPL (16) C PA9 
MG B2D2 (1 7) 7820 
I D L E L  (1 8) 6493 

Priority 
Decoder 
outputs :  

Y A  U506(1 9) 2 H H8 
Y B  (18) 2 P36 
YC (1 7) C085 
YD (16) 9C93 
YE (1 5) F31 4 
YF (14) 059H 
YG (1 3) 8AP2 
YH (1 2) H UA7 

8-97 
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C. Oscilloscope Signal Waveforms 

The osc i l l oscope p lots are used for troubleshooting the A8 G lobal RAM board . Note that 
a l l  measurements are done with a 1 0 :1 probe. Other notes u n ique to a measu rement are 
l i sted next to the waveform. 

Table A8-9 Global RAM Signal Waveforms 

TP7, TP5 & 6 

A l l  j umpers in normal (N) position. 
Power on.  

Important 
Setup Parameters Wavefo rm 

Time 
Pol arity 

Connect Ch1 to AB TP7 

Wd, � I I� I I � I I I I I � Con nect Ch2 to AB TP5 or TP6 

Scale 2 V/d iv 

OVd, I1 I \1 ! I II  I I I I i I 
Tim ebase 2 JLs/div 
Offset 2 V  

Trigger Ch 1 
Coupl ing dc #1 

This series of pu lses repeats every 1 6.4 ms. 

8202 OSA STOP/ST ART 

Power on. 
Press the fol lowing HP 3562A key sequence: 

SPCL FCTN . . . . 5 E RVIC TEST (52) . . . . . . .  TEST MEMO RY (52) . .  . . . . .  D5 P I NT TEST 1 (53) 

Move ju mpers AB J3 and J4 to test (T) position. 

Press softkey 56. 

I mportant 
Setup Parameters Waveform 

Connect Ch 1 to AB J1 (4) Time 

Scale 1 V/d iv + SVdc -------_.-----._--------------.-------- - -----._-_.-----------._---_ ... -------. 

i-- ,.--, .r- ,----

Timebase 200 ms/div 

Offset 2 V  OVdc - - - �- - - - =  - - - � - - - -�  

Trigger Ch 1 

Coupl ing dc #2 
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Table AS-9 Global RAM SIgnal Waveforms cont. 

#3 - #9 

Power off. 
j u mpers AB j3 and j4 to normal (N) position. 
j um pers AB j5, ) 6, j 7, jB, and j9 to test (T) position. 
Power on. 

Important 
Setup Parameters 

GRAM OSA C LOCK Time 

Connect Ch1 to AB j 2(3) 

Scale 1 V/d iv 

T imebase 200 ns/div 

Offset 2 V  

Trigger Ch 1 

Cou pl ing d c  

GRAM OSA STOP/START Time 

Connect Ch 1 to AB j 2(4) 

Scale 1 V/d iv 

Tim ebase 50 p,s/div 

Offset 2.5 V 

Trigger Ch 1 

Cou pl ing d c  

1l:2G OSl, G OS l  Time 

Con nect Ch 1 to U301(B) 
Con nect Ch 2 to U306(B) 

Scale 2 V/d iv 

Timebase 5 p,s/d iv 

Offset 2 V  

Trigger Ch 1 

Cou p l ing dc 

+ SVdc 

OVdc 

+ SVdc 

OVdc 

OVd, 1 

Waveform 

-1fhMr,;.·:··········U.",,·········· I�Y" .OW" liV" "'" 

- - - - - - - - - - - - - - -

#3 

· 11 ... " ......... ··�!!M<i:·········· WY" IW 

- - - - - - - - - - - - - - - -

•••• 0 __ '------------------------------- -------------------------_.------------

� � � � 

�- - - - -�- - - - - - -==- - - - -�- - - - - -

#4 

I I I I I I i I � 
ovd,F� I r, $$�I $$11 

#5 

SERV I C E  
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Table AB-9 Global RAM Signal Waveforms cont. 

Important 
Setup Parameters Waveform 

BUS EN 2, GSMP Time 

Connect C h  1 to U409(B) Time 
Connect Ch 2 to U309(3) relationship 

OVd'�� Scale 2 V/d iv 

Timebase 1 00 ns/div 
OVd'� 

Offset 2 V  

Trigger Ch 1 

Coupl ing dc #6 

MRAS, MCAS Time 

Connect Ch 1 to U307(2) T ime 
Connect Ch 2 to U30B(4) relationsh ip  

OVd, �.l l  ri" I \·1·4! t"l I �  Scale 2 V/div 

Timebase 1 00 ns/div 

OVd, t f .. l.jr� 'I $.o�� Offset 2 V  
�fQ t'  � t " V , � 

Trigger Ch 1 
Coupl ing dc #7 

CD, RAMGR/GWL Time 

Lower byte: Time 
Connect Ch 1 to U609(9) rel ationship 
Connect Ch 2 to U609(1 1 )  

OVd'������� Upper byte: 
Connect Ch 1 to U61 0(9) 

OVd'�¥�� Connect Ch 2 to U610(1 1 )  

S cale 2 V/d iv 
T imebase 200 ns/div 
Offset 2 V  
Trigger Ch 1 
Coupl ing dc #B 
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Table AS-9 Global RAM Signal Waveforms cont. 

Important 
Setup Parameters Waveform 

R:ASLL[RAS U L, CAS LL/CASUL Time 

Lower byte (RASLL, CASLL): Time 
Connect Ch 1 to U1 03(4) relationship 

OVd, rt$· I · I 11-�·· Connect Ch 2 to U1 03(1 5) 

S E RVICE  

I I i'j 
U pper byte (RAS U L, CAS U L): 

OVd,!�V'Ot����'t1�'� Connect Ch 1 to U203(4) 
Connect Ch 2 to U203(1 5)9 

S cale 2 V/d iv 
Timebase 1 00 ns/div 
Offset 2 V  
Trigger Ch 1 
Cou pl ing dc 

D. ,After-Repair Adjustments and Tests 

Table AS- 1 0  After-Repair Adjustments and Tests 

Perform the following: Section 

Di agnostic Tests: 

Test A l l  V I I  

Adjustments: 

None 

Performance Tests: 

None 

#9 

8-1 01 /8-1 02 
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8-11 2 HP 1 345A DISPLAY 

The H P  1 345A d isp lay is  a stand a lone d igital d isp lay. Use the H P  1 345A service manual  
i nc l uded with the instrument to service the d isp lay. To verify the d isp lay is fai l i ng, set 
jumper A1 7 W1 to the test (T) pos ition. The pattern d isp layed shou ld be the same as shown 
in fi gure D-1 . To remove the d isp lay from the instru ment perform steps 1 through 8: 

1 .  Di scon nect the main  power cord from the rear panel and rem ove the top cover. 

2 .  Remove the internal sh ie ld  cover ing the d i sp lay u n it. 

3. Remove the tr im strips from the front frame. 

4. Remove the front frame and s ide panel screws as shown in f igu re D-2 . 

5 .  Rem ove the sc rews that attach the d i sp lay to the instrument as shown in  f igure D-2 . 

6 .  Remove the two sc rews attach i ng the d i sp lay adjustments to the rear panel of the 
instrument. 

7. Di sconnect the d isp lay power cable (W1 1 ). 

8 .  Discon nect the d isp lay interface cables (W1 4, W1 90, W1 91 , W1 92). The d isp lay can 
now be pu l led from the front of the instru ment. 

Figure 0-1 Oisplclly of Verification Pattern 

8-1 03 
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STE P  4 

STE P  5 

Figure 0-2 HP 3562A Removal 

ST E P  4 

TO P VI EW 
(COVE R  REMOVED) 

x 
o co 
w.... 
o ---+
f-
Z 
o Cl::: w.... 

MODE L 3562A 
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8-11 3 A9, FAST FOURIER TRANSFORM (FFTJ PROCESSOR 

The information in this section should be used to isolate fau lty subb locks on the FFT board . 
A l l  proced u res assume that you have used the fau lt isolation proced u res in  Section V I I  
to determ ine that this board has fai l ed and that you have read and understand the c i rcu it 
descriptions in  Section V I .  

I WARNING 

Service procedures described in this section are performed with 
protective covers removed and power applied. Hazardous voltages 
in these circuits can ca use personal injury if contacted. 

CA UTION 

Do not insert or remo ve any circuit board in the HP 3562A while 
power is on. Power transients caused by insertion or removal may 
cause damage to circu its on the board being changed or  on other 
boards. 

How to use this section 

Start 

Procedure 

Reference 

Aft.er-Repai r  

To troub leshoot the FFT board, use the FFT d iagnostic tests to further 
isolate the prob lem. C i rcu it descriptions in  Section VI  p rovide the 
backgrou nd for u nderstand ing how the FFT board c i rcu its work. 

Once the problem has been local ized to a block of c i rcu its, one of 
the th ree d ig ital s ignatu re analysis (DSA) tests shou ld be used to 
troubleshoot ind ividual c i rcu its . Waveforms are provided in table A9-7 
to demonstrate the correct appearance of the DSA clock and start/stop 
s ignals .  

Refer to Section IX for the component locator and schematic. Refer 
to f igure 4-1 in Section IV for the location of cables and boards. 

Use tab le  A9-8 to determ ine which adjustments and tests need to be 
done to complete instru ment service. 

TfClubleshooting Hints 

1 .  The FFT status L E Ds shou ld be O FF d u ring normal operation.  They are not used to 
service the board . 

2 .  A major portion of the FFT process i s  add ress ing. Be  s u re you u nderstand wh ich  parts 
of the c i rcu it are part of the add ress ing block. Refer to the b lock d iagrams in the c i rcu it 
descriptions in Section V I .  

8-1 05 
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8-1 06 

A. FFT Diagnostics 

The diagnostic tests for the FFT board a l low you to test groups of c i rcu its to further isolate 
a problem. A su bset of the FFT d iagnostic tests run when the instrument power is tu rned 
ON, dur ing S E L F  TE ST, or d u ring T E ST ALL.  Disp lay the FFT-d iagnostic test menu us ing 
the fol lowing sequence of keystrokes: 

PRESET RESET 

SPCl FCTN S E RV I C  TEST TEST PROC 

The menu now contains the fol lowing entries of FFT d iagnostics tests: 

FFT FU NCTN 
FFT STATUS 
FFT I NTRPT 
FFT RAM 
FFT ROM 
FFT C L  I NTFC 

Deta i l s  of each test fol lows: 

FFT FUNCTION TEST 

TEST FFT 

This test performs a l l  the tests fou nd in the rest of the menu (status, i nterrupt, RAM, ROM, 
and g lobal interface tests). It a lso exerc ises the FFT functions by perform ing a forward 
and a reverse FFT, and Hann i ng, u n iform, f lattop, and user-def ined windows on a known 
block of data. The resu lt ing checksum is com pared to a known va lue by the C PU.  

I f  the FFT function test fa i l s  but the ana lyzer appears to work correctly when analyz ing 
a fixed sine signal and al l  the rest of the d iagnostic tests for this board pass, investigate 
the pseudorandom number generation b lock. I t  is reset pr ior to doing the math for the 
spec ial  functions of this test so that the resu ltant checksum is repeatable.  If the PRN 
generator is not reset or does not operate correctly, the checksum generated won't always 
agree with the stored checksum .  

The FFT function test is the most extens ive diagnostic test avai lable to test the FFT board. 
It i s  executed as a su bset of the tests performed whenever the S E L F  TEST and TEST ALL 
tests are ru  n .  

FFT STATUS TEST 

This  test qu ickly checks the operation of the system bus operation between the CPU and 
the FFT boards. The CPU add resses the FFT board and loads a command to it which causes 
the FFT m ic roprocessor to return the CPU command data. Th is  tests the system interface 
c i rcu its ( in  both d i rections), the internal data bus, the FFT m icroprocessor system, the 
transceiver between the TMS320 m icroprocessor and the internal data bus, and both inter
rupt c i rcu its. I f  this test passes you know that the CPU can ta lk to the FFT m icroprocessor 
and the FFT m icroprocessor can interpret commands and respond (ta lk) to the system CPU.  
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FFT I NT E RRU PT TEST 

This test checks the abi l ity of the FFT board to interru pt the main system CPU and exercises 
the add ress ing and globa l  bus c i rcu its. The CPU i nterrupt m ust occur  within a l im ited 
time. Two resu lts are l i sted if this test is su ccessfu l :  the timeout test (ca l led the " I nterrupt 
Registered" resu lts) and the exerc ise routine resu lts (cal led the "FFT I nterru pt" resu lts). 
The test runs as fo l lows: 

1 .  The system CPU (A2) loads a command into a register on the FFT board and starts 
a timer. 

Th i s  action uti l izes the system bus i nterface c i rcu its and the FFT interru pt c i rc u it on the 
FFT board . 

2 .  The FFT m icroprocessor system interprets the command, 

3. stores two numbers (5555H and AAAAH) in  the scale factor registers in g lobal RAM and 

4. activates the CPU interru pt. 

Th is  action uti l izes the FFT address ing c i rcu itry, the global bus add ress and data inte r
face c i rcu its, and the CPU inte rrupt c i rcu it on the FFT board . 

5 .  I f  the system C P U  rece ives the interru pt from the FFT board before the end of the 
t imer cyc le, the "FFT I nterrupt Reg istered" test passes. 

6. The CPU checks the numbers stored in RAM against a known number. If the numbers 
are identi cal ,  the "FFT I nterru pt" test passes. 

FFT RAM TEST 

This  test is a self-test run by the TMS320 FFT m icroprocessor on its own internal RAM. 
The test program res ides in ROM in the FFT m icroprocessor system.  The system CPU 
add resses the FFT board and loads a command to run the RAM test. After the test is 
complete the FFT board interru pts the system CPU and passes the test res u lts (pass or 
fai l) back to the CPU .  

The system interface and both the FFT and CPU inte rrupt c i rcu its are exercised as a by
product of this test. 

FFT ROM TEST 

Each of the program and coeff ic ient ROMs have a checksum number i n  the last byte. 
When the ROM test is run the system CPU reads the RaMs, generates its own checksum 
and compares it with the checksum stored i n  the program and coeffic ient ROMs. 

To read the contents of the FFT RaMs, the CPU sends instructions to the FFT board causing 
it to p lace the ROM contents, one word at a t ime, into a specif ic location i n  g lobal RAM 
where the C PU can access the data. The FFT board changes contents of another location 
of g lobal RAM to zero each t ime it com pletes the transfer of a word . The CPU mon itors 
th is  second location for an i nd ication of val id data in the fi rst location.  

The system and g lobal interface b locks are exerc ised as a by-p rod uct of this test. 

8-1 07 
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G LO BAL I NT E RFACE TEST 

This  tests moves (copies) a block of data from one area of g lobal RAM to another area. 
It exerc ises both interrupt c i rcu its and the address c i rcu itry besides testi ng the global inter
face c i rcu its. 

The CPU instructs the FFT to do a b lock move, waits for the FFT to s ignal that it has f in ished 
the process, and then compares val ues of the two areas of RAM to determ ine whether 
the data copied !s  identical to the or ig inal  data. 

B. A9 Signature Analysis Tests 

There are three d ig ita l s ignatu re tests designed to test the d ig ital c i rcu its on the FFT board. 
These tests are referred to by number as tests 1 ,  2, and 3 .  

Test 1 tests the program ROMs (U301 and U303) and, to a l im ited extent, the TMS320 
microprocessor. See table A9-2 for the signatures of test 1 .  With J3 and J4  in the test pos ition 
(marked with a "T") the ROM output l i nes are d isconnected and the TMS320 data l i nes 
are grou nded. Th is  test may be used to test the i nput and output s ignals  of the ROM 
i ntegrated c i rcu its. The operation of the m icroprocessor is part ia l ly verified by this test 
because the add ress l i ne outputs of the TMS320 are identical to the ROM input l i nes. 

Test 2 may be used to test most of the c i rcu its on the FFT board. The only exceptions 
are the global bus interface c i rcu its. These requ i re a special c lock and are covered in test 3.  

Test 3 may be used to test the g lobal bus  inte rface c i rcu its (U51 1 through U51 6) and the 
coeff ic ient ROM outputs (U31 5 and U31 7). This  test uses the memory grant s ignal  on test 
point 3 as a c lock. See the table for test 3 .  

Perform the fol lowing steps to configure the instrument for any of the three d igital signature 
tests: 

• Disconnect the power cable .  

• Put the FFT board on an extender card . A l l  j umpers should be in  the normal (N) 
posit ion.  

• Select the s ignature test you wish to perform. 

• Connect and conf igure the s ignature ana lyzer as described in  the tab le at the 
beg inn ing of the test you wish to perform. 

• Connect the power cable and tu rn on power. 

1 .  Digital Signatu re Test 1 

Table A9-1 FFT Signature Analyzer Setup #1 

Signal Polarity Connection 

G round A7 ) 5-1 
Clock Neg edge A7 ) 5-3 
Stop Neg edge A7 ) 5-4 
Start Pos edge A7 ) 5-5 

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


MODE L  3S62A 

Test 1 i s  activated by perform ing the fo l lowing steps: 

a. Move j u m pers J 3  and J4 to the test (T) pos it ion. 

b. Move j u mper ) 1  to the T5T2 posit ion. 

c .  P ress the reset switch on the CPU board (A2 51 ). 

Table A9-2 FFT Signature Analysis Test #1 

Component Pin Signature Component Pin 

U301 8 H 62 U  U303 9 
and 7 C21 A on ly; 1 0  

U303 6 HA07 d ata 1 1  
address 5 HOAA (output) 1 3  
(input) l i nes 

l ines 4 P030 1 4  
3 4442 1 5  
2 4U2A 1 6  
1 0772 1 7  

23 9635 
22 1 734 
21 8P54 

U301 9 8551 
on ly; 1 0  91 CO 
data 1 1  3COC 

(output) 1 3  U6H7 
l i nes 

1 4  6 P56 
1 5  29C5 
1 6  CFPC 
1 7  A484 

Retu rn a l l  j u m pers to the normal (N) position (either position OK for ) 1 ). 

2. Digital Signcllture Test 2 

Table A9-3 FFT Signature Analyzer Setup #2 

Signal Polarity Connection 

G round A7 J 5-1 
C lock Neg edge A7 J 5-3 
Stop Neg edge A7 J 5-4 
Start Pos edge A7 J 5-5 

Test 2 is activated by perform ing the fol lowing steps: 

a. Move j u mper J2 to the test (T) position. 
b. Move j u mper J1  to the T5T1 position. 
c .  Press the reset switc h on the CPU board (A2 51 ). 

S E RV I C E  

Signature 

366P 
2UFH 
F7A2 

051 0 

0637 
2AA9 
CAPA 
0442 

8-109 
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Signal 

Table A9-4 FFT Signature Analysis Test 2 

Signal 

name IC (pin) Signature name IC (Pin) 

TMS320 data l i nes: Port decoder inputs: 

00 U1 03(26) 31 H P  U21 6(1 ) 

01 (25) F8F2 (2) 

02 (24) 06FO (3) 

03 (23) 001 P (6) 

04 (22) U7P8 (4) 

05 (21 ) 5204 (5) 

06 (20) 0746 
07 (1 9) 1 1 80 U21 7(1 ) 

(2) 

08 (1 1 )  9376 (3) 

09 (1 2) P682 (6) 

01 0 (1 3) 349C 
01 1 (14) 053U 4) 

01 2 (1 5) UA51 Port decoder outputs: 
01 3 (16) HPH7 
01 4 (1 7) F091 S I RQSYS L U21 6(1 5) 
01 5 (1 8) 77H P G O BOUTL (14) 

(1 3) 
I nternal data bus: S O BUSOUTL (1 2) 

I O BO U503(1 8) 31 H P  LDHWCRL (1 1 )  

I O B1 (1 4) F8F2 LDCTR2L (10) 

I O B2 (16) 06FO LDPGSL (9) 

I O B3 (1 7) 001 P (7) 

I O B4 (1 5)  U7P8 R I RQ SYSL U21 7(1 5) 

l O BS (1 1 )  5204 G O B I N L  (14) 

I O B6 (1 3) 0746 PROM I N L  (1 3) 

I O B7 (1 2) 1 1 80 S O B U S I N L  (1 2) 

I O B8 U403(1 8) 9376 SA B U S I N L  (1 1 )  
I O B9 (1 7) P682 (10) 

I O B1 0 (1 6) 349C C LRSCA LEL (9) 

I O B1 1 (1 5) 053U BFSU BADL (7) 

I O B1 2 (14) UA51 
I O B1 3 (1 3) HPH7 
I O B1 4 (1 2) F091 
I O B1 5  (1 1 )  77HP 

MOD E L  3562A 

SignatUlre 

1 894 
0806 
9271 
P23A 

A71 2 
3P7P 

1 894 
0806 
9271 
P23A 

0865 

P23A 
O H PC 
29FF 
P23A 

0807 
5P63 
PC2U 
P23A 

P23A 
2465 

9CAU 
P23A 

P23A 
P23A 
AH5F 
U8F9 
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Signal 
name 

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 

IC (pin) Signature name IC (Pin) 

I/O Sequencer: H ardware Control Registers: 

S EQ S E LO U1 1 7(9) OCA9 I O B1 5 U406(2) 

S EQ S E L1 (8) A1 07 I D B1 4  (3) 

REA LDATA (7) OC03 I O B1 3 (4) 

TWOCH (6) 1 71 A  I O B1 2 (5) 

G D I N EMPTY (5) 6476 I O B1 1 (6) 

G OOUTROY (4) PUH1 I O B1 0 (7) 

PASSOON E (3) 6052 I O B9 (8) 

D I OO N E  (2) A7C1 I O B8 (9) 

FFTMR (27) * LDHWCRL (1 1 )  

FFTMG (26) * 
W I N LOC (25) 703P W I N LOC (1 9) 

PAS S B ITO (22,10) 1 4AA B N K S E L  (1 8) 
SWAP (1 7) 

CTR1 E N L  (21 ,1 3) 4POA CTR20NL (1 6) 

(20) P23A 
(1 ) 0000 TWOCH (1 5) 

(1 9) PA3H REALDATA (1 4) 
S E Q S E L1 (1 3) 

W I N O PG L (1 7) FU43 S E Q S E LO (1 2) 

FFTWR (1 6) 9758 
POSTI NCL (1 5) 1 5 FU I O B7 U405(2) 

REQG BL (1 2) 31 76 I O B6 (3) 
l O BS (4) 

LOCAL (1 1 )  3H40 I O B4 (5) 

* use test 3 for signatures of these signals I O B3 (6) 
I O B2 (7) 

Sequence decoder: I O B1 (8) 
1 0 BO (9) 

S E Q S E L1 U11 5(1 ) A1 07 
S EQS E LO (2) OAC9 LDHWCRL (1 1 )  

CTR2 0NL (3) 8C22 
CTR1 E N L  (4) 4POA LEV2 (1 9) 

LEV1 (1 8) 

POST I NC L  (5) 1 5 FU LEVO (1 7) 

C LKOUTL (6) 0000 TBS E L2 (1 6) 

REQGBL (7) 31 76 
F FTWR (8) 9758 TBS E L  1 (1 5) 

TBS E LO (1 4) 

CTRB1 1  (9) 80UA SCALE1 (1 3) 

W1 1 (1 1 )  2U78 SCALEO (1 2) 

C LRROYL (19) P8PO 
CLREMPTYL (18) 7228 

FA1 1 (1 7) H351 
I NC1 L  (1 5) 4348 
DEC2L (14) U42A 
I NC2L (1 3) A2AH 

SERV I C E  

Signature 

77HP 
F091 
HPH7 
UA51 

053U 
349C 
P682 
9376 

0807 

70P3 
AAF4 
P41 A 
8C22 

1 71 A  
OC03 
A1 07 
OAC9 

1 1 80 
0746 
5204 
U7P8 

001 P 
06FO 
F8F2 

31 H P  

0807 

PACU 
F1 67 
H441 
F789 

81 5H 
3A50 
C1 C P  
8H36 

8-1 1 1  
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Signal 
name 

Pseudo Scale: 

I O B8 
I O B9 

I O B1 0 
I O B11 

I O B1 2 
I O B1 3 
I O B1 4 
I O B1 5  

CLRSCALEL 
G O BOUTL 

0 lVBY4 
0 l VBY2 

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
le (pin) Signature name le (Pin) 

G lobal Address Bus I nterface: 

U305(5) 9376 FA1 5 U51 2(2) 
(6) P682 FA1 4 (3) 

(7) 349C FA1 3 (4) 
(4) 053U FA1 2 (5) 

(3) UA51 FA1 1 (6) 
(2) H P H 7  FA1 0 (7) 
(1 ) F091 FA9 (8) 

(1 5) 77H P FA8 (9) 

(1 2) 8090 REQG B L  (1 1 )  
(1 1 )  54H8 

U208(5,1 1 )  AH5F  FA7 U51 1 (2) 
(4,12) O H PC FA6 (3) 

FA5 (4) 
(7) 1 384 FA4 (5) 
(9) H4UC 

FA3 (6) 

Pseudorandom Nu mber Generator: FA2 (7) 
FA1 (8) 

CLRPRNL U1 05(9) P1 H F  FAO (9) 

G O BOUTL (1 2) O H PC 
(1 1 )  284A G lobal Oata Bus Interface: 

PRN (14) 5828 
I O B1 5 U51 6(2) U51 5(1 9) 

U1 06(1 1 )  8H75 I O B1 4 (3) (1 8) 
(5) 21 U9 I O B1 3  (4) (1 7) 

U1 07(1 1 )  5H4P I O B1 2 (5) (1 6) 
U1 08(1 1 )  F61 F 

I O B1 1 (6) (1 5) 
U1 08(4) PC89 I O B1 0  (7) (14) 

U408(1 1 )  FA70 I O B9 (8) (1 3) 
I O B8 (9) (1 2) 

Test Bit Mux: 
I O B7 U51 4(2) U51 3(1 9) 

0 lVBY4 U206(2) 1 384 I O B6 (3) (1 8) 

0 l VBY2 (1 ) H4UC l O BS (4) (1 7) 

PASSOONE (1 5) 6052 I O B4 (5) (1 6) 

PRN (1 3) 5828 
I O B3 (6) (1 5) 

(5) A251 I O B2 (7) (14) 
I O B1 (8) (1 3) 
1 0 BO (9) (1 2) 

MODE L 3562A 

Signature 

9993 
2088 
3FU7 
08P8 

H351 
6739 
1 P6P 
C904 

31 76 

5C91 
H289 
F6C8 
444H 

85 PF' 
46C7 
7H94 
4282 

77H P  
F091 

H P H 7  
UA5-1 

053U 
349C 
P682 
9376 

1 1 80 
0746 
5204 
U7P8 

001 P 
06FO 
F8F2 
31 H P  
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Signal 
name 

Cou nter One: 

LDCTR2 L 

PASSOONE 
O I OO N E  

LDCTR2L 

Cou nter Two: 

I O B1 1  
I O B1 0 
I O B9 
I O B8 

LDCTR2 L 

I O B7 
I O B6 
l O BS 

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
IC (pin) Signature name IC (Pin) 

Cou nter Two continued: 

U209(1 3) U U1 1  I O B4 (1 5) 
(1 2) OCA2 LDCTR2L (1 1 ) 
(1 1 )  A1 72 (4) 
(10) 5 P63 (5) 

(3) 6052 (1 3) 
(2) A7C1 (1 2) 
(1 ) A51 2 (7) 

(1 5) U9F5 (6) 

U21 0(1 3) U U1 1  (2) 
(1 1 )  A1 72 (3) 
(10) 5 P63 I O B3 U409,(9) 

(9) OCA2 I O B2 (10) 

(7) 9580 I O B1 (1 ) 
(6) C207 1 0 BO (1 5) 
(5) 859C LOCTR2 L (1 1 )  
(4) 6530 OEC2L (4) 

(3) P490 I NC2L (5) 
(2) A634 (1 3) 
(1 ) 4048 (1 2) 

(1 5) 60H1 (7) 

(6) 

U41 1 (9) 053U (2) 

(10) 349C (3) 

(1 ) P682 
(1 5) 9376 

(1 1 )  5P63 
(4) CPH4 
(5) PP8P 

(1 3) 3044 

(1 2) 9PAC 
(7) 80UA 
(6) 4673 
(2) 3800 

(3) 6HOA 
U41 0(9) 1 1 80 

(10) 0746 
(1 ) 5204 

S E RVICE  

Signature 

U7P8 
5P63 
21 AP 
3HA8 

CPH4 
PP8P 
5603 
U4C2 

662A 
83C6 

001 P 
06FO 

F8F2 
31 H P  
5 P63 
U42A 

A2AH 
21 AP 
3HA8 
UAH2 

9AC9 
281 3 
FH82 

8-1 1 3  
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Signal 
name 

Cou nter MUX: 

O I OO N E  

AC B1 0  
AC B9 

AC B8 
CTR1 E N L  

AC B7 
AC B6 

ACB5 
AC B4 

CTR1 E N L  

ACB7 

AC B6 
AC B5 
AC B4 

CTR1 E N L  

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 

JC (pin) Signature name JC (Pin) 

Butterfly Type PLA (U207): 

U31 1 (5) A7C1 U207(1 ) 

(1 1 )  A51 2 (2) 

(14) UOF5 (3) 

(6) 4673 (4) 

(10) 3800 (5) 

(1 3) 6HOA (6) 

(7) 7U1 5 (7) 

(9) 7FAH (8) 

(1 2) A033 LEVO (9) 

(1 ) 4POA LEV1 (1 1 )  

U31 0(2) 9580 LEV2 (1 2) 

(5) C207 TY PE2BF (1 5) 

(1 1 )  859C Butterfly Su broutine Add ress ROM: 
(14) 6530 

(3) 5603 SCALEO U502(1 0) 
(6) U4C2 SCALE1 (1 1 )  

PA SSOONE (1 2) 
(10) 662A TYPE2BF (1 3) 
(1 3) 83C6 

(4) 86H2 BFSU BAOL (1 5) 
(7) 01 69 I D BO (1 ) 

I D B1 (2) 
(9) OCH4 I D B2 (3) 

(1 2) 01 52 
(1 ) 4POA I O B3 (4) 

U309(2) P490 I O B4 (5) 
l O BS (6) 

(5) A634 I O B6 (7) 
(1 1 )  4048 
(14) 60H1 I O B7 (9) 

(3) UAH2 

(6) 9AC9 
(10) 281 3 
(1 3) FH82 

(4) 349A 

(7) 6AH1 
(9) 1 U59 

(1 2) 4282 
(1 ) 4POA 

(AC B is add ress count bus) 

MOD E L  3562A 

Signature 

A7C1 
A51 2 
U9F5 
9580 

C207 
859C 
6530 
P490 

H441 
F1 67 

PACU 
44CP 

8H36 
C1 CP 
6052 
44CP 

U8F9 
31 H P  
FBF2 

06FO 

001 P 
U7P8 
5204 
0746 

1 1 80 
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Signal 

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 

name IC (pin) Signature name IC (Pin) 

Address Trans lator: Coefficient ROM: 

FFTWR U307(4) 9758 FAO U41 2(2) 

SWAP (5) P41 A FA1 (3) 
(6) A7C3 FA2 (4) 

FA3 (5) 

AC B2 U31 4(1 ) 6A H1 
AC B4 (2) 01 52 FA4 (6) 

AC B6 (3) 01 69 FA5 (7) 

AC B8 (4) A033 (1 9) 
(1 8) 

(5) H 8A6 
L EVO (6) H441 (1 7) 

LEV1 (7) F1 67 (16) 

LEV2 (8) PACU (1 5) 
(14) 

W I N DPG L (9) FU43 
FFTWR (1 1 )  9758 FA6 U41 3(2) 

FA2 (19) 46C7 FA7 (3) 

FA4 (1 8) 444H FA8 (4) 
FA9 (5) 

FA6 (1 7) H289 
FA8 (16) C904 FA1 0 (6) 

FA1 0 (1 2) 6739 FA1 1 (7) 
FA1 2 (8) 

AC B1 U31 3(1 ) 1 U59 FA1 3 (9) 

AC B3 (2) 349A 
AC B5 (3) OCH4 LDCAL (1 1 )  

AC B7 (4) 86H2 (1 9) 
(1 8) 

AC B9 (5) 7FA4 (1 7) 

FA1 (1 9) 7H94 
FA3 (1 8) 85PP (16) 

FA5 (1 7) F6C8 (1 5) 
(14) 

FA7 (16) 5C91 (1 3) 

FA9 (1 2) 1 P6P 
U31 5(1 0) U31 7(1 0) 

AC BO U307(1 2) 4282 (9) (9) 

PAS S B I TO (1 3) 1 4AA (8) (8) 

FAO (1 1 )  4282 (7) (7) 

(ACB_ is address count bus; (6) (6) 

FA_ is FFT address bus) (5) (5) 
(4) (4) 
(3) (3) 

(25) (25) 
(24) (24) 
(21 ) (21 ) 
(23) (23) 

(2) (2) 

S E RVICE  

Signature 

4282 
7H94 
46C7 
85PP 

444H 
F6C8 
1 41 1  
2277 

5P2H 
A57C 
U27A 
6C31 

H289 
5C91 
C P04 
1 P6P 

6739 
H351 
08P8 
3FU7 

3H40 
F1 86 
PU29 
2U40 

6AHA 
47H H  
H351 
08P8 

1 41 1  
2277 
5P2H 
A57C 

U27A 
6C31 
F1 86 
PU29 

2U40 
6AHA 
47 H H  
H351 

08P8 
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Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
name IC (pin) Signature 

Coeffic ient ROM continued: 

I O BO U51 7(1 8) 31 H P  
I O B1 (1 7) F8F2 
I O B2 (1 6) 06FO 
I O B3 (1 5) 001 P 

I O B4 (14) U7P8 
l O BS (1 3) 5204 
I O B6 (1 2) 0746 
I O B7 (1 1 )  1 1 80 

I O B8 U51 8(1 8) 9376 
I O B9 (1 7) P682 

I O B1 0  (1 6) 349C 
I O B1 1  (1 5) 053U 

I O B1 2  (14) UA51 
I O B1 3 (1 3) H P H 7  
I O B1 4 (1 2) F091 
I O B1 5 (1 1 )  77 H P  

Retu rn a l l  j umpers to the norm a l  (N) position (either position O K  for J 1 ). 

3. Digital Signatu re Test 3 

Connect the s ignatu re analyzer as descr ibed in  tab le A9-5 . 

Table A9-5 FFT Signature Analyzer Setup #3 

Signal Polarity Connection 

Grou nd A7 J 5-1 
Cl ock Pos edge A7 TP3 * 
Stop Neg edge A7 J 5-4 
Start Pos edge A7 J 5-5 

* note change from test 2 

Test 3 is activated by perform ing  the fol lowing steps: 

a.  Move j umper J2 to the test (T) pos it ion.  

b .  Move j u mper J1  to the T5T1 posit ion. 

c .  Press the reset switch on the C PU board (A2 S1 ). 

MODE L  3562A 
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Table A9-6 FFT Signature Analysis Test 3 

Signal Signal 
name IC (pin) Signature name IC (Pin) 

U31 5(1 1 )  U51 7(2) 47FP G l obal Data Bus I nterface O utputs: 
(1 2) (3) 3246 
(1 3) (4) HA4U GD1 5 L  U51 6(1 9) U51 5(2) 
(1 5) (5) 903F GD1 4L (1 8) (3) 

GD1 3 L (1 7) (4) 
(1 6) (6) AP58 GD1 2 L  (16) (5) 
(1 7) (7) 001 1 
(1 8) (8) C668 G D1 1 L  (1 5) (6) 
(19) (9) 3F08 G D1 0 L  (14) (7) 

G D9L (1 3) (8) 
U31 7(1 1 )  U51 8(2) 6P1 C G D8L (1 2) (9) 

(1 2) (3) POH U 
(1 3) (4) CC3C GD7L U51 4(1 9) U51 3(2) 
(1 5) (5) 4472 GD6L (1 8) (3) 

GD5L (1 7) (4) 
(1 6) (6) PHH1 GD4L (16) (5) 
(1 7) (7) OHHA 
(1 8) (8) H231 G D3L (1 5) (6) 
(19) (9) O H P6 G D2 L  (14) (7) 

G D1 L  (1 3) (8) 
PROM I N L  U51 7(1 )  U51 8(1 ) FA8A G DOL (1 2) (9) 

G l obal Add ress Bus I nterface O utputs: H andshake: 

GA1 6L U51 2(19) 3347 U21 2(1 2) 
GA1 5 L  (1 8) 1 8C1 FFTMG (1 3) 
GA1 4L (1 7) 4UAU (1 1 )  
GA1 3 L  (16) 7FH4 FFTMR U21 1(1 2,1 3) 

GA1 2 L  (1 5) U839 FFTWR U501 (2) 
GA1 1 L (14) A440 REQGBL (3) 
GA1 0L (1 3) 4020 LDG DBRL U21 4(3) 
GA9L (1 2) 1 5 PP G RjGW L  U21 1 (8) 

GA8L U51 1 (1 9) 4PP9 MGFFTL U21 5(1 3) 
GAll (1 8) U5U 7 G DSL U21 4(2) 
GA6L (1 7) 4291 MR FFTL U21 1 (1 1 )  
GA5L (16) 6F84 

GA4L (1 5) 3831 
GA3L (14) A997 
GA2L (1 3) FF53 
GA1 L (1 2) P39 F 

Return a l l  j u m pers to the normal (N) position when test ing is complete . 

C. Oscilloscope Signal Waveforms 

Signature 

3347 
U9FH 
3347 
U9FH 

3347 
U9FH 
3347 
U9FH 

3347 
U9FH 
3347 
U9FH 

3347 
U9FH 
3347 
U9FH 

F59A 
FA8A 

OU1 0  
0000 

F59A 
FA8A 
FA8A 

OU1 0  

0000 
FA8A 
FA8A 

The fol lowing table of i l l ustrations are osc i l loscope plots of d igital signatu re analysis signals 
(C LOC K and START/STO P) at J 5 .  These shou ld appear on the test pins when the DSA 
jumpers are in the pos itions spec ified in the waveform setup. 
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) um pers i n  normal position 

Setup 

CLKOUT (5 MHz) 

Signal at p in  3 of ) 5  
(ClK o n  DSA connector) 

S cale 1 V/d iv 
Tim ebase 1 00 ns/d iv 
Offset 2.5 V 
Delta V 5 V  

Trigger Ch 1 
Coup l ing d c  

Table A9-7 FFT Signal Waveforms 

Important 
Parameters 

Time period 
and pulse shape 

+ SVdc -------0-

MOD E L  3562A 

Waveform 

-------n--- ---IF---------r--- ----r-

OVdc r---' - - - - \--...J - - - -\--...J - - -� - - - -� - - - -

I 

#1 

Put ) 2  in the test (T) position, )1 i n  the TST1 position, and press the reset button on the CPU board 
(A2 S1 ). 

SRT/STP TST 1 (1 .4 Hz) Time period 
and pu lse shape 

S ignal at pin 4 and 5 of ) 5  + SVdc .... ---------------.------------------- --------------- --------------- _. 

'r-- r- r-- 0- r- r- 0-
(DSA connector) 

Scale 1 V/d iv 
T imebase 500 ms/div OVdc - - !:-=  - - -'=-::-:. - - -'=- - - b::-:: _ _ _  '=-_ _ _ _  '= _ _ _  b::-:: 
Offset 2.5 V 
Delta V 5 V  

Trigger Ch 1 
Cou p l ing dc #2 

Put ) 3  and J4 in the test position and ) 2  in the TST2 pos ition 

SRT/STP TST 2 (1 .2 kHz) Time period 
and pu lse shape 

I 
Signal at p ins 4 and 5 of ) 5 + SVdc --------------------------------------l----------------.. --------------------

(DSA connector) ,..-- ,..-- ,..-- ,..-- r-- r--

Scale 1 V/d iv 
Timebase 500 us/div OVdc C--- _ _ _  C--- _ _  C--- - - - - _ _  C---- - _ C--- _ _ _  
Offset 2.5 V 
Delta V 5 V 

Trigger Ch1 
Cou p l ing dc #3 
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D. ,After-Repair Adjustments and Tests 

Table A9-iB After-Repair Adjustments and Tests 

Perform th,e following: Section 

Diagnostic Tests: 

Test A l l  VI I 

Adj ustments: 

None 

Performance Tests: 

None 

SERV I C E  
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