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SAFETY SUMMARY 

e following general safety precautions must be observed during all phases of operation, service, and repair 
this instrument. Failure to comply with these precautions or with specific warnings elsewhere i n  this manual 
lates safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Com- 

ny assumes no liability for the customer's failure to comply with these requirements. This i s  a Safety Class 

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 (IEC) 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 LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal adjustments 
must be made by qualified maintenance personnel. D o  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 SERVICE 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 SUBSTITUTE PARTS OR MODIFY 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. 

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



SAFETY SYMBOLS 

.I Definitions of Safety Symbols Used On Equipment or In Manuals. Genera 

I CAUTION I 

N O T E :  

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

Indicates dangerous voltage (terminals fed from the interior by vol- 
tage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical shock 
in case of a fault. Used with field wiring terminals to indicate the 
terminal which must be connected to  ground before operating 
equipment. 

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 ( ~ ' ~ e r a t -  
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 WARNING sign denotes a hazard. I t  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 CAUTION sign denotes a hazard. It calls attention to an operat- 
ing procedure, practice, condition or the like, which, i f  not correctly 
performed or adhered to, could result in damage to or destruction 
of part or all of the product. 

The NOTE sign denotes important information. I t  calls attention to 
procedure, practice, condition or the like, which is essential to  
highlight. 
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IDEL 3562A GENERAL INFORMATION 

This service manual provides all the information required by service personnel to  test, 
adjust, and service the HP 3562A Dynamic Signal Analyzer. Figure 1-1 shows the front 
and rear views of the HP 3562A and figure 1-2 shows the accessories supplied with the 
HP 3562A. 

The service manual is divided into nine sections, each covering a particular topic for ser- 
vicing the HP 3562A. A brief description of these sections and when each section should 
be used is  given in table 1-1. 

This service manual i s  designed for troubleshooting the HP 3562A in a two step process. 
In step one, the information given in Section VII i s  used to  isolate the failure t o  a circuit 
board. The information in Section V l l l  is used to  isolate the failure t o  the component 
level. To start the troubleshooting process go to  section VII. 

The instrument identification serial number is located on the rear panel of the instrument. 
Hewlett-Packard uses a two section serial number consisting of a four-digit prefix and 
a five-digit suffix separated by a letter designating the country in which the instrument 
was manufactured (A = U.S.A., G = West Germany, J = Japan, and U = United Kingdom). 
The prefix is  the same for al l  identical instruments and changes only when a major instru- 
ment change is made. The suffix is unique to each instrument. The contents of this manual 
apply directly t o  instruments having the same serial number prefix as listed on the t i t le 
page of this manual. 

Instruments manufactured after the printing of this manual may have a serial number 
prefix which is  not listed on the title page. This unlisted prefix indicates that the instru- 
ment is different from those documented in this manual. The manual for this instrument 
may be supplied with a yellow "Manual Changes" supplement which contains informa- 
t ion documenting the differences. 

In  addition to instrument change information, the supplement may contain information 
for correcting the manual. To keep this manual as accurate as possible, Hewlett-Packard 
recommends that you periodically request the latest "Manual Changes" supplement. 

Listed on the title page of this manual i s  a manual part number and a microfiche part 
number. The manual part number can be used to  order extra copies of this service manual. 
The microfiche part number can be used to  order 4 by 6 inch microfilm transparencies 
of this service manual. 
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EASUREMENT 

mQmR 

SOURCE EXT TRIGGER CHANNEL 1 CHANNEL 2 

1 

HP 3562A Front 

PERIODICALLY CLEAN FlVTER FOR MAXIMUM REUABILIM. 

REF IN 

EYT SAMPLE IN 

SYNC OUT 

Figure '1-1 HP 3562A Front and Rear Views 

1 -2 



GENERAL INFORMATION 

The power cable plug must be inserted into a socket outlet 
provided with a protective earth terminal. Defeating the protec- 
t ion of the grounded instrument cabinet can subject the operator 
t o  lethal voltages. 

Neutral 

Earth 

Line 

LUG*: BS 1363A 
ABLE*: HP 8120-1703 

240 V 
OPERATION 

Earth 

Line 

Neutral 

Earth 

LUG*: CEE7-V11 
ABLE*: HP 8120-1692 

240 V 
OPERATION 

Earth 

Line 2 

LUG*: NEMA 5-15P 
ABLE*: HP 8120-0698 

.UG*: SEV 1011.1959-24507 
IPE 12 
4BLE*: HP 8120-2104 

240 V 

OPERATION 

Earth 

Neutral 

Line 

PLUC*: NZSS 198/AS C112 
CABLE*: HP 8120-0696 

240 V 
OPERATION 

Earth 

Line 

Neutral 

PLUG*: NEMA 5-15P 
CABLE*: HP 8120-1521 

Neutral 

Line 

Earth 

PLUG*: CEE7-V11 
CABLE*: HP 8120-1692 

240 V 

OPERATION 

Line 

Neutral 

Earth 

PLUC*: DHCR 107 
CABLE*: HP 8120-2956 

240 V 

OPERATION 

*The number shown for the plug is the industry identifier for the plug only. 
The number shown for the cable is an HP part number. for a complete cable including the plug 

**UL listed for use in the United States of  America. 

1-2 Accessories Supplied with the HP 3562A 
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Table 1-1 Manual Section Descriptions 

TITLE 

GENERAL 
INFORMATION 

PERFORMANCE 
TESTS 

AD] USTMENTS 

REPLACEABLE 
PARTS 

BACKDATING 

CIRCUIT 
DESCRIPTIONS 

FAULT 
ISOLATION 

SERVICE 

SCHEMATICS 

DESCRIPTION 

This section contains information on how to  use this 
manual. Also included are Safety Considerations, Recom- 
mended Test Equipment and the HP 3562A Performance 
Specifications. 

This section contains the Operational Verification and the 
Performance Tests. Use the operational verification for in- 
coming and after-repair inspections. Use the performance 
tests to  verify that the HP 3562A conforms to  its pub- 
lished specifications. 

This section describes the adjustment procedures which 
wil l  return the instrument to  peak operating condition. 
Use this section when adjustment is recommended in 
Sections I I  and VIII. 

This section lists the replaceable parts in order of their 
reference designators. Ordering information is also 
included. 

This section lists the information required t o  adapt this 
service manual to  instruments manufactured prior to  the 
printing of this manual. 

This section contains the HP 3562A theory of operation, 
the signal name descriptions, and circuit board block 
diagrams. Use this section to  understand how the 
HP 3562A's circuits function. 

This section contains the information required to  isolate 
failures to the circuit board level. Diagnostic pass and 
fail messages are found in this section. Use this section 
to  start troubleshooting the HP 3562A. 

This section contains all the information required to  
isolate failures to  the component level. The information 
is listed in order of the circuit board assembly number, 
A1 through A35. Use this section after the faulty 
assembly has been identified. 

This section contains circuit board schematics, 
component locators, and the instrument block diagram 
Use this section with Sections VII and VIII. 



GENERAL INFORMATION 

1-3 ACCESSORIES 

The following accessories are supplied with the HP 3562A: 

Line Power Cord . . . . . . . . . . . . . .  See figure 1-2 
Operating Manual . . . . . . . . . . . . .  HP 03562-90000 
Programming Manual . . . . . . . . . .  HP 03562-90030 
Service Manual . . . . . . . . . . . . . . .  HP 03562-90010 
Display Service Manual . . . . . . . .  HP 01345-90916 

The following accessories are available: 

Transit Case . . . . . . . . . . . . . . . . . .  H P 9211-2663 

ENT DESCRUPTUO 

The HP 3562A is a dual-channel, FFT-based network, spectrum and waveform analyzer 
which provides analysis capabilities in both the time and frequency domains. The 
0-to-I00 kHz frequency range, 150 dB measurement range and 80 dB dynamic range of the 
HP 3562A make it a powerful tool for testing and analysis in electronic, mechanical and 
servo control system applications. 

This analyzer has a pair of differential input channels and a built-in signal source. Besides 
linear and logarithmic resolution measurement modes, the HP 3562A also provides swept 
sine measurements. 

The digital section of this instrument provides the. flexibility to  manipulate the gathered 
data into almost any format required through waveform math, frequency response syn- 
thesis, and curve fitting routines. The HP 3562A also directly drives HP-GL plotters without 
a controller. External disc drives can be directly driven for data and instrument state storage. 

'8-5 OPTIONS 

There are five options available for the HP 3562A. They are available either when the 
instrument is ordered, or they may be installed later. These options are listed in table 1-2. 

Table 1-2 HP 3562A Options 

Option 

91 0 
91 4 

Description 

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

9 -6 SAFETY CONSIDERATIO 

The HP 3562A is a Safety Class 1 instrument (provided with a protective earth terminal). 
Although this instrument has been designed in accordance with international safety stan- 
dards, this manual contains information, cautions and warnings which must be followed 
to  ensure safe operation and retain the HP 3562A in safe operating condition. Service 
and adjustments should be performed only by qualified personnel who are aware of the 
hazards involved. 
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1-7 GROUNDING 

On the HP-IB connector pin I2  and pins 18 through 24 are tied to  protective earth ground 
and the HP-IB cable shield. The instrument frame, chassis, covers and all exposed metal 
surfaces are connected to  protective earth ground. The input terminal outer BNC con- 
ductor i s  NOT connected to  protective earth ground, and can be raised to  a maximum 
of 42 Vpk with respect to  instrument chassis. 

D O  NOT interrupt the protective earth ground or "float" the 
HP 3562A. This action could expose the operator to potentially 
hazardous voltages. 

1-8 OPERATOR MAINTENANCE 

Operator maintenance is limited to  replacing the line fuse (MP205) and cleaning the fan 
filter. There are no operator controls or user serviceable parts inside the HP 3562A. Only 
trained service personnel should perform instrument repairs. 

WARNING I 

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

Voltage settings 

There are two voltage settings on the rear panel of the HP 3562A. Before connecting the 
line power cord or turning on the instrument, verify the voltage selector switch is in the 
correct position for the input line voltage. 

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

Under no circumstances should an operator remove any covers, 
screws, or in any other way enter the HP 3562A. There are no 
operator controls inside the HP 3562A. 



Table 1-3 Specifications 

GENERAL INFORMATION 

How to clean air filter 

The cooling fan's air filter i s  located on the rear panel. To service the filter, remove the 
power cable and remove the four knurled nuts that hold the filter to  the rear panel. Clean 
the filter using a solution of warm water and a mild soap or replace the filter. The air 
filter should be cleaned every 30 days. 

Cleaning Solvents 

Unplug the instrument power cord before cleaning any portion of the instrument. Use 
only non-abrasive, non-corrosive cleansers. A solution of warm water and mild soap is 
recommended. 

The 3562A specifications are listed in table 1-3. These specifications describe the instru- 
ment's warranted performance. Supplemental characteristics are intended to  provide 
information useful in applying the instrument by giving typical, but non-warranted, per- 
formance specifications. Supplemental characteristics are denoted as "typical, "nominal", 
or "approximately". 

Throughput to  CS/80 disc 
Single channel 
Dual channel 

10 kHz 
5 kHz 
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Table 1-3 Specifications cont. 

put Connections: 
ases 1 and 2 are the recommended input connections. 

ase 1 

lnput Channel 
BNC Connector 

% lnput Signal a' P 
Common 

Signal 

ase 2 

lnput Channel 
BNC Connector 

% lnput Signal a' P 

Case 3 

lnput Channel 
BNC Connector 

Case 4 Input Signal A 

lnput Signal B 

lnput Channel 
BNC Connector 

Cases 3 and 4 are input connections which degrade amplitude 
accuracy. For these cases, the amplitude accuracy previously 
specified must be modified with the accuracy adders. (See next 
paragraph) 

igure 1-3 lnput Connections 
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Table 1-3 Specifications cont. 

channel, inputs conne 

l measurement 

window, 503 source i 
Hz span) < -126 dBV 
00 kHz span) < -.I16 
distortion (intermodulat 
e (1 6 averages < I 0  k 3  

, input connections as spec 

wh~chever IS the lesser level. 

Common Mode Voltage: 500 Hz to  100 kHz. The ac part of the signal is limited to  42 Vpk or (Input Range) 
+ (10 dB), whichever is the lesser level. 
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Tisble 1-3 Specifications cont. 

MODEL 356 
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Table 1-3 Specifications cont. 

ENDED TEST 

The equipment required to  maintain the HP 3562A is listed in table 1-4. Other equipment 
may be substituted for the recommended model i f  it meets or exceeds the listed critical 
specifications. When substitutions are made, the user may have to  modify the performance 
and adjustment procedures to  accommodate the different operating characteristics. 

CONNECTOR 
BNC FEMALE 
1250-0083 

Assembly 
11048-27604 

\,CONNECTOR 1. C u t  resistor leads t o  12rnrn on each end. 

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

3. Solder the CONDUCTOR CENTER PIN to  the other 
lead of the resistor. 

4. Screw the SLEEVE and the BNC MALE connector into 
place. Tighten securely. 

Figure 1-4 Constructing a Feedthrough 
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Table 1-4 Recommended Test Equipment 

Recommended 
Model 

Fluke 5200A 
Alternative 

HP 745A 
Datron 4200 

Instrument Critical Specifications 

10 Hz to  100 kHz; 1 mV to  10V 
Amplitude Accuracy: f .I % 

Use* 

AC 
Calibrator 

Frequency 
Synthesizer 

(21 

Frequency Range: 1 Hz to  100 kHz 
Frequency Accuracy: 10 ppm 
Amplitude Range: 40 Vp-p 
Amplitude Accuracy: 

0.2 dB from 1 Hz to  100 kHz 
1 dB from 100 kHz to  1 MHz 

HP 3325A 
Opt  001 
Opt  002 

Alternative 
(1) HP 3326A 

Op t  002 

Digital 
Voltmeter 

5% digit 
AC Voltage: 

30 Hz to  100 kHz; 0.1 t o  500V; 
_+0.1%; 1 MO input impedance 

dc Voltage: 
1V to  1000V; +0.1% 

Low 
Distortion 
Oscillator 

Frequency Range: 1 Hz to  100 kHz 
Amplitude Range: 0.1 V to I Vrms 
Distortion: 5 - 80 dB (0.01 %) 

HP 339A 
Alternative 
HP 3326A 

Oscilloscope Bandwidth: >50 MHz  
Two Channel; External Trigger 

HP 19808 
Alternative 

HP 1740 

Signature 
Analyzer 

Maximum Clock: >25 MHz  
Clock Set up Time: <20 ns 

HP 5006A 
Alternative 
HP 5005A 
HP 5005B 

Variable AC 
Power Supply 

Voltage Range: 80 t o  120 Vac 
Frequency Range: 60 Hz 
Voltage Accuracy: f 2% 

Triple 
Output 

DC Power 

Supply 

Voltage Range: + 15 to  -1 5 Vdc, 0 t o  
+6  Vdc 

Power: 13 watts 

HP 6235A 

Alternative: 
HP 6236A 

Counter Frequency Range: 0 Hz t o  100 M H z  
External Frequency Standard Input: 

10  MHz  
10 MHz  

HP 5335A 
Alternative: 
HP 5238B 
Op t  010 

* P =Performance Tests, A = Adjustments, 0 = Operational Vertification, 
F = Fault Isolation, T = Troubleshooting 

* *  N o  specific model number is recommended,any variable AC power supply which meets the listed critical 
specifications may be used. 
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Table 1-4 Recommended Test Equipment cont. 

Recommended 
Model Instrument Critical Specifications Use* 

Probe, 
Oscilloscope 

Impedance: 10 M Q  
Division Ratio: 10:l 
Maximum Voltage: 500 Vdc 

HP 10014A 
Alternatives: 
HP 10016B 
H P 10004A 
HP 10005D 

H P 03562-84401 HP 3562A 
Service 

Kit 

Digital Extender Brd (HP 03562-66540) 
Analog Extender Brd (HP 03562-66541) 
Input/Analog Ext Brd (HP 03562-66542) 
Common Mode Cable (HP 03562-61620) 
Input Extender Cable (HP 03562-61621) 
SMB to BNC adapter cable 

(H P 03585-61 61 6) 

Feedthrough 
Terminations 

(2) 

(1 

HP 11048C 
Alternative: 
HP 10100C 
HP 11095A 

Cables 
(2) 

BNC to  BNC: length 5 3 0  cm H P 81 20-1 838 
Alternative: 
HP 11170A 

Adapters BNC female to  Banana male Pomona Elect. 
Model 1296 

HP 1251-2277 
H P 1250-0781 

BNC (f) to  dual banana male 
BNC Tee (m)(f)(f) 

Resistors 
(2) 

(1 

Value 1 kQ 
Accuracy: 1 % 
Power: 0.25W 

Value: 100 kQ 
Accuracy: 1 % 
Power: 0.25W 

* P = Performance Tests, A = Adjustments, 0 = Operational Verification, 
F = Fault Isolation, T = Troubleshooting 
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PERFORMANCE TESTS 

2-1 INTRODUCTION 

This section contains the operational verification and the performance tests. The opera- 
tional verification provides a high level of confidence regarding instrument operation and 
should be used for incoming and after-repair inspections. The completion of all the per- 
formance tests verifies that the HP 3562A conforms to  i t s  published specifications. One 
or more of the performance tests should be done after some repairs. Refer t o  "Service," 
Section VIII, for this information. 

Note: Tables and figures beginning with "(OV)" are used in the operational verifica- 
tion tests. 

2-2 CALIBRATION CYCLE 

To verify that the HP 3562A is meeting i t s  published specifications, the performance tests 
must be done every twelve months. 





OPERATIONAL VERIFICATION 

A L  VERIFICATIO 

2-3 INTRODUCTIO 

These tests check selected specifications in their worst case conditions to  provide a high 
level of confidence regarding instrument operation. This brief verification procedure should 
be used for incoming and after-repair inspections. The operational verification takes ap- 
proximately two hours to  complete. 

2-8 HOW TO USE PART A 

1. Start each operational verification test by setting the test equipment to  the preset 
conditions listed in the "Initial Equipment Setup," paragraph 2-6. 

2. There are two types of keys on the HP 3562A, hard keys and soft keys. In this section 
the hard keys are in bold text, and the soft keys are in regular text. 

For example: 

FREQ . . . . FREQ SPAN . . . . 10 kHz 

This example instructs you to  press the hard key FREQ and the soft key FREQ SPAN. 
After pressing the soft key FREQ SPAN enter 10 kHz. 

3. Refer t o  figure 2-1 for the position of the X and Y marker readings. 

4. Record the results of each of the operational verification tests on the "Operation 
Verification Test Record," paragraph 2-16. This test record may be reproduced without 
written permission of Hewlett-Packard. 

5. If the HP 3562A fails a test, use the "If Test Fails Check:" paragraph at the end of 
each test. 

Figure 2-1 (OV] Marker Positions 
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2-5 UIRED TEST E 

The recommended test equipment is listed in table 1-4. I f  the recommended equipment 
is  not available, a substitute may be used which meets or exceeds the required 
characteristics given in table 1-4. 

2-6 INlTlAL EQUIPMENT SETUP 

When the recommended test equipment of table 1-4 is  used to  complete the operational 
verification, the instruments listed below must be set to  the preset conditions listed before 
beginning the test. In each test, any unspecified parameters should be set to  the follow- 
ing conditions: 

HP 3325A frequency synthesizer 

Function . . . . SINE WAVE (-)  

Frequency . . . .  1 k H z  

Amplitude . . . . 1 mVrms 

Phase . . . . 0 Degrees 

dc Offset . . . .  OV 

Modulation . . . . OFF 

Sweep . . . . OFF 

Fluke 5200 ac calibrator 

Frequency . . . .  1 k H z  

Amplitude . . . . .O1 Vrms 

Voltage Error % . . . . OFF 

Vernier . . . .  0 

Mode . . . . OPER 

Control . . . .  LOCAL 

Phase Lock . . . . OFF 

Sense . . . .  l NTE RNAL 
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2-7 SELF TEST 

This test determines if the HP 3562A is operating correctly. No tests should be attempted 
unti l  the instrument passes this test. 

Required Test Equipment 

None 

Procedure 

1. Press the HP 3562A keys as follows: 

SPCL FCTN . . . . SELF TEST 

2. This test takes about 0.5 minutes to  complete. 

3. When "SELF TEST PASSES" is displayed in the lower right corner of the display, check . . 

PASS on the Operational Verification Test Record. 

If Test Fails: 

Go to  "Fault Isolation Section", Section VII. 

2-8 DC OFFSET 

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

Required Test Equipment 

(2) 50Q feedthrough terminations . . . . HP 11048C 

A A A  - - -  
HP 11048C 

FEEDTHROUGH TERMINATIONS 

ALLIGATOR C L I P  CABLES 

I 

Figure 2-2 (OV) DC Offset Test Setup 
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Procedure 

MODEL 3562 1 
A. Connect the test instruments as shown in figure 2-2. Keep the leads to  chassis ground 

as short as possible. 

B. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . .  AUTO 
O N  

. . . . SINGLE 
CAL 

W I N D O W  . . . . UNIFRM 

AVC . . . .  2 . . . . ENTER 

. . . . STABLE 

FREQ . . . . I kHz 

UNITS . . . .  P SPEC . . . . VOLTS 
UNITS RMS 

X . . 

RANGE . . 

. . . VOLTS 

X VALUE . . . 

- 51 dBVrms 

START 

C. Record the Ya marker reading on the Operational Verification Test Record for the 
CHAN 1 measured value. 

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

If  Test Fails Check: I 
Adjustments Track and Hold Offset Adjustment 
Section II I Input DC Offset Adjustment 

Troubleshooting A33, A35 Input Boards 
Section V l l  l A32, A34 Analog Digital Converter Boards 
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2-9 AMPLITUDE ACCURACY and FLATNESS 

This test measures the amplitude accuracy and flatness of the HP 3562A using the amplitude 
reference of the ac calibrator. 

Required Test Equipment 

Frequency Synthesizer 

AC Calibrator 

. . . . HP 3325A 

. . . . Fluke 5200A 

4C CALIBRATOR 
=LUKE 5200A PHASE 

LOCK I 
EAR PANEL VIEW INPUT , 
RONT PANEL VIEW 
7 I I 

FREQUENCY SYNTHESIZER 
HP 3325A 

BNC/OUAL BANANA - 11001-60001 1250-0080 

7 BANANA/BANANA 

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

A. Connect the test instruments as shown in figure 2-3. Refer to  "Initial Equipment Setup," 
section 2-6, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Amplitude . . . . 1 Vrms 
Frequency . . . . 1 kHz 
Function . . . . Sine Wave 

AC Calibrator 

Phase Lock . . . . ON 
Sense . . . . INTERNAL 
Mode . . . .  OPER 
Frequency . . . . 1 kHz 
Amplitude . . . . 2.7698 Vrms 

C. Press the HP 3562A keys as follows: 

PRESET 

CAL 

WINDOW 

AVC 

UNITS 

A & B 

. . . .  RESET 

. . . . SINGLE 
CAL 

. . . . FLAT TOP 

. . . .  4 

. . . .  STABLE 

. . . . P SPEC 
UNITS 

Table 2-1 /OV) Amplitude Accuracy and Flatness 

. . . ENTER 

. . . VOLTS 
RMS 

. . . VOLTS 

HP 3562A 
Range 
Setting 

9 dBVrrns 
9 dBVrms 
0 dBVrms 
0 dBVrms 

-13 dBVrms 
-13 dBVrms 

Signal 
Frequency 

1 kHz 
99 kHz 
1 kHz 

99 kHz 
1 kHz  

99 kHz 

ac Calibrator 
Amplitude 

2.81 84 Vrms 
2.8184 Vrms 
1.0000 Vrms 
I .0000 Vrms 
,22387 Vrms 
,22387 Vrms 

Specification 
Lower Limit Upper Limit 

8.849 dBV 9.151 dBV 
8.849 d BV 9.151 dBV 

-.I513 dBV .I 51 3 d BV 
-.I513 dBV ,1513 dBV 
-13.15 dBV -1 2.85 dBV 
-13.15 dBV -12.85 dBV 
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D. For each of the frequencies listed in table 2-1 perform steps 1 through 7: 

1. Press the HP 3562A keys as follows: 

RANGE . . . .  To range setting in table 

FREQ . . . . CENTER FREQ . . . To signal frequency 
in table 

2. Set the ac calibrator t o  the signal frequency. 

3. Set the frequency synthesizer t o  the signal frequency. 

4. Set the ac calibrator's amplitude. 

5. Press the HP 3562A keys as follows: 

START 

SPCL 
MARKER . . . . MRKR - 

PEAK 

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

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

I f  Test Fails Check: 

Adjustments 
Section I l l  

Troubleshooting 
Section VII 

2nd Pass Gain Adjustment 
ADC Offset and Reference Adjustment 
lnput Flatness Adjustment 
lnput Attenuator Adjustments 
Calibrator Adjustment 

A33, A35 lnput Boards 
A32, A34 Analog Digital Converter Boards 
A30 Analog Source Board 
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PLITUDE AND PHASE MATCH 

MODEL 356: 

This test determines if the HP 3562A1s amplitude and phase match between channel 1 
and channel 2 are within the specified limits. 

Required Test Equipment 

BNC Tee H P 1250-0781 

8120-1838 

BNC CABLE f <TEE 1250-0781 
8120-1840 <F TO F BARREL 

1250-0080 

Figure 2-4 [OVj Amplitude and Phase Match Test Setup 

Procedure 

A. Connect the HP 3562A as shown in figure 2-4. The cables to  channe 
2 must be the same length. 

B. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . . SINGLE 
CAL 

INPUT 
COUPLE . . . . CHANI 

AC 

. . . .  CHAN2 
AC 

. . . . GROUND 
CHANI 

. . . . GROUND 
CHAN2 

4 I and channel 
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SELECT 
TRIG 

WINDOW 

AVG 

SOURCE 

MEAS 
DlSP 

SCALE 

. . . . 0 v 

. . . . SOURCE TRIG 

. . . .  UN I FRM 

. . . . 16 

. . . .  STABLE 

. . . .  ENTER 

. . . .  FREQ RESP 

. . . .  X FlXD 
SCALE . . . .  .375, 100 kHz 

C. Perform steps 1 through 6: 

1. Press the HP 3562A keys as follows: 

RANGE . . . .  - 47 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . -49 dBVrms 

SCALE . . . .  Y FIXD 
SCALE . . . . -.2, .2 dB 

START 

Y . . . .  - .I ,  .I dB 

2. I f  the measurement is  within the marker band, check PASS on the Operation 
Verification Test Record for part 1. 

3. Press the HP 3562A keys as follows: 

RANGE . . . .  0 dBVrms 

SOURCE . . . .  SOURCE LEVEL. . . 0 dBVrms 

START 

4. I f  the measurement is  within the marker band, check PASS on the Operation 
Verification Test Record for part 2. 
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5. Press the HP 3562A keys as follows: 1 

RANGE . . . . 10 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . 1 0  dBVrms 

START 

6. If the measurement is within the marker band, check PASS on the Operation 
Verification Test Record for part 3. 

D. Perform steps 1 through 6: 

1. Press the HP 3562A keys as follows: 

RANGE . . . .  - 47 d BVrms 

SOURCE . . . .  SOURCE LEVEL . . . . -49 dBVrms 

C O O R D  . . . .  PHASE 

START 

SCALE . . . .  Y FlXD 
SCALE . . . .  - 1, 1 Degree 

Y . . . .  Y VALUE . . . .  - .5, .5 Degree 

2. If the measurement is within the marker band, check PASS on the Operation 
Verification Test Record for part 4. 

3. Press the HP 3562A keys as follows: 1 
RANGE . . . 

SOURCE . . . 

0 dBVrms 

SOURCE LEVEL . . . 0 dBVrms 

START 

Y . . . .  Y VALUE . . . . - .5,.5 Degree 

4. I f  the measurement is  within the marker band, check PASS on the Operation 
Verification Test Record for part 5. 
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5. Press the HP 3562A keys as follows: 

RANGE . . . .  10 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . 10 dBVrms 

START 

Y . . . . Y VALUE . . . .  - .5, .5 Degree 

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

If  Test Fails Check: 

Adjustments 
Section I I  I 

2nd Pass Gain Adjustment 
ADC Offset and Reference Adjustment 
lnput Flatness Adjustment 
lnput Attenuator Adjustments 
Calibrator Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter Boards 

A30 Analog Source Board 

2-1 1 FREQUENCY ACCURACY 

This test measures the frequency accuracy of the HP 3562A. 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
50Q feedthrough termination . . . .  HP11048C 

HP 11048C 
50 OHM FEEDTHROUGH 

L 

Figure 2-5 (OV) Frequency Accuracy Test Setup 
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Procedure 

MODEL 3562 

A. Connect the test equipment as shown in figure 2-5. Refer t o  "Initial Equipment Setup," 
section 2-6, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Frequency . . . . 99 kHz 
Amplitude . . . . 1 Vrms 
Function . . . .  Sine Wave 

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

RANGE . . . . 0 dBVrms 

FREQ . . . .  CENTER FREQ 

AVC . . . .  2 

. . . .  STABLE 

START 

X 

. . . . 99 kHz 

. . . .  ENTER 

D. Record the X marker reading as the measured value on the Operational Verification 
Test Record. 

If Test Fails Check: 

Adjustments 20.48 MHz Reference Adjustment 
Section I l l  

Troubleshooting A31 Trigger Board 
Section VI I 
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2-12 COMMON MODE REJECTION 

This test measures the capability of the 3562A to  ignore a signa 
simultaneously and in phase at the high and low input of a single ch 

Required Test Equipment 

Frequency Synthesizer 
Common Mode Cable 

.I which appears 
annel. 

FREQUENCY SYNTHESIZER 
HP 3325A 

-TEE 1250-0781 
ALLIGATOR/ALLIGAT *\-F T O  F BARREL 

1250-0080 

Figure 2-6 [OV) Common Mode Rejection Test Setup #1 
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Procedure 

A. Connect the test instruments as shown in figure 2-6. Refer 
paragraph 2-6, for unspecified parameters. 

B. Set the frequency synthesizer as follows: 

Function . . . .  Sine Wave 
High Voltage 
Output . . . . ON 

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

AVG . . . .  16 

. . . . STABLE 

WINDOW . . . . FLAT TOP 

A & B  

UNITS . . .  P SPEC 
UNITS 

MODEL 356. 

to  "Initial Equipment Setup", 

. . . .  ENTER 

. VOLTS 
RMS 

. . . . VOLTS 

Table 2-2 (OV) Common Mode Rejection 

1 3.413 Vrrns 1 500Hz I 11 dBVrrns / -12 dBVrrns I 565 dB I 

Signal 
Amplitude 

D. For each of the frequencies listed in table 2-2 perform steps 1 through 9: 

1. Set the Frequency Synthesizer as follows: 

Signal 
Frequency 

Amplitude . . . 
Frequency . . . 

To signal amplitude in table 
To signal frequency in table 

Range 
Setting #1 

Range 
Setting #2 

Specification 
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2. Press the HP 3562A keys as follows: 

FREQ . . . . CENTER FREQ . . . . To signa 
in table 

RANGE . . . .  To range setting #I in table 

START 

SPCL 
MARKER . . . .  MRKR - 

PEAK 

.I frequency 

3. Record the Ya marker amplitude reading on the Operation Verification Test Record 
as the first measurement for CHAN 1. 

4. Record the Yb marker amplitude reading on the Operation Verification Test Record 
as the first measurement for CHAN 2. 

HP 3 5 6 2 A  

0 F BARREL 

Figure 2-7 (OV) Common Mode Rejection Test Setup #2 
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5. Connect the test instruments as shown in figure 2-7 

6. Press the HP 3562A keys as follows: 

RANGE . . . . To range setting #2 in table 

START 

SCALE . . . .  Y AUTO 
SCALE 

X . . . .  To signal frequency in table 

MODEL 3562 I 

7. When the average is  complete, record the Ya amplitude reading on the Operation 
Verification Test Record as the second measurement for CHAN 1. 

8. Record the Yb amplitude reading on the Operation Verification Test Record as the 
second measurement for CHAN 2. 

9. Calculate the relative value for both channels: 

First Second 
Measurement - Measurement = Relative Value 

If  Test Fails Check: 

Adjustments Input dc Offset Adjustment 
Section I l l  Calibrator Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A30 Analog Source 

3 SINGLE CHANNEL PHASE ACCURACY 

This test measures the phase accuracy of the HP 3562A relative to  the phase of the trig- 
ger signal. The frequency synthesizer i s  used to  input a square wave to  one channel and 
the external trigger input. 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 

50Q feedthrough termination . . . . HP 11048C 
2 BNC Tees . . . . H P 1250-0781 
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E7EI$JJgEY SYNTHESIZER 

I 
Figure 2-8 [OV) Single Channel Phase Accuracy Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-8. Refer to  "Initial Equipment Setup," 
section 2-6, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Frequency . . . . 9 kHz 
Amplitude . . . . 1 Vrms 
DC Offset . . . . 0 Vdc 
Function . . . .  Square Wave 
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C. Press the HP 3562A keys as follows: 

MODEL 3562, 

PRESET 

CAL 

SELECT 
MEAS 

AVC 

WINDOW . 

SELECT 
TRIG 

. . RESET 

. . SINGLE 
CAL 

. . POWER 
SPEC 

. . STABLE 

. . T IM AV 
ON 

. . ENTER 

Dl SP . . . .  FILTRD 
INPUT . . . . AVRG 

. . . . LINEAR 
SPEC 1 

COORD . . . . PHASE 

START 

. . . . LINEAR 
SPEC 2 

X . . . .  9 kHz 

D. Record the Ya marker reading on the Operational Verification Test Record for CHAN 1. 

E. Record the Yb marker reading on the Operational Verification Test Record for CHAN 2. 

F. Set the frequency Synthesizer as follows: 

Frequency . . . . 

2-20 

99 kHz 
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G.  Press the HP 3562A keys as follows: 

SELECT 
TRIG . . . . CHANI 

INPUT 

START 

X . . . .  99 kHz 

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

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

If Test Fails Check: 

Adjustments None 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter Boards 

A31 Trigger Board 
A6 Digital Filter Controller 
A1 Digital Source 

2-14 NOISE AND SPURIOUS SIGNAL LEVEL 

This test measures the level of the noise floor and any spurious signals generated within 
the HP 3562A. 

Required Test Equipment 

(2) 50Q feedthrough terminations . . . . HP 11048C 

6 0 0  
HP 11048C 

FEEDTHROUGH TERMINATIONS 

ALLIGATOR CLIP CABLES 

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

MODEL 35621 

A. Connect the test instruments as shown in figure 2-9. Keep the leads from the feed- 
through terminations to  chassis ground as short as possible. 

B. Press the HP 3562A keys as follows: 

PRESET . . . . 

CAL . . . . 

RANGE . . . . 

INPUT 
COUPLE . . . .  

FREQ . . . . 

AVC . . . . 

WINDOW . . . . 

UNITS . . . .  

RESET 

SINGLE 
CAL 

CHAN 1 
AC 

CHAN 2 
AC 

FREQ SPAN . . 

START FREQ . . 

20 . . 

STABLE 

UNlFRM 

P SPEC . . 
UNITS 

C. Perform steps 1 through 4: 

1. Press the HP 3562A keys as follows: 

START 

SCALE . . . . Y AUTO 
SCALE 

SPCL 
MARKER . . . .  MRKR - 

PEAK 

1 kHz 

20 Hz 

ENTER 

VOLTS 
RMS 

VOLTS 

2. I f  the Ya marker reading i s  less than or equal t o  -131 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 1. 
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3. Press the HP 3562A keys as follows: 

B 

SCALE . . . .  Y AUTO 
SCALE 

SPCL 
MARKER . . . .  MRKR - 

PEAK 

4. If the Yb marker reading is  less than or equal to  -131 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 2. 

D. For the rest of the start frequencies in table 2-3 perform steps 1 through 4: 

Table 2-3 [OVJ Spurious Signals 

1. Press the HP 3562A keys as follows: 

FREQ . . . . START FREQ . . . . To start frequency in 
table 

Specification 

5-131  dBV 

5 -131  dBV 

5-131 dBV 

Start 
Frequency 

20 Hz 

1 kHz 

90 kHz 

A . . . .  FREQ SPAN . . . . To frequency span in 
table 

Frequency 
Span 

1 kHz 

10 kHz 

10 kHz 

START 

SPCL 
MARKER MRKR - 

PEAK 

2. I f  the Ya marker reading is  less than or equal to  -131 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 1. 
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3. Press the HP 3562A keys as follows: 

5 

SPCL 
MARKER . . . .  MRKR - 

PEAK 

4. I f  the Yb marker reading is  less than or equal to  -131 dBVrms check PASS 
on the Operation Verification Test Record for CHAN 2. 

Table 2-4 [OV) Noise Level 

Start 
Frequency 

1 k H z  

50 k H z  

E. Press the HP 

WINDOW 

UNITS 

Frequency 
Span Specification 

3562A keys as follows: 

1 k H z  

50 k H z  

50 k H z  

. . . .  FLAT TOP 

5 -134 dBVIJiF 

5 -144 d B V / m  

5 -144  ~ B V I ~  

. . . . P SPEC . . . .  
UNITS 

F. For each of the start frequencies listed in table 2-4 perform steps 1 through 5: 

1. Press the HP 3562A keys as follows: 

FREQ . . . .  START FREQ . . . . To start frequency in 
table 

. . FREQ SPAN . . . . To frequency span in 
table 

START 

2. When the average i s  complete, press the HP 3562A keys as follows: 

SPCL 
MARKER MRKR - 

PEAK 
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3. If the Ya marker reading is  less than or equal to  the specification, check 
PASS on the Operation Verification Test Record for CHAN 1. 

4. Press the HP 3562A keys as follows: 

SPCL 
MARKER . . . .  MRKR - 

PEAK 

5. If the Yb marker reading is  less than or equal to  the specification, check 
PASS on the Operation Verification Test Record for CHAN 2. 

If Test Fails Check: 

Adjustments 2nd Pass Gain Adjustment 
Section I l l  ADC Offset and Reference Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VI I A32, A34 Analog Digital Converter 

A5 Digital Filter 
A4 Local Oscillator 

2-1 5 SOURCE AMPLITUDE ACCURACY AND FLATNESS 

This test measures the amplitude accuracy and flatness of the HP 3562A source. 

Required Test Equipment 

None 

Procedure 

A. Connect the HP 3562A source to  channel 1. 

B. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

INPUT 
COUPLE . . . .  GROUND 

CHAN 1 

RANGE . . . .  5 V 
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MEAS 
MODE . . . . SWEPT 

S 1 N E . . . .  

SOURCE 

. . . . SOURCE LEVEL . . . . 

UNITS . . . . P SPEC . . . . 
UNITS 

FREQ . . . .  ST0 P 
FREQ . . . .  

LINEAR 
SWEEP 

4.47 v 

VOLTS 
RMS 

VOLTS 

65 kHz 

START 

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

1. Press the HP 3562A keys as follows: 

SCALE . . . .  Y FIXD 
SCALE . . . .  9,11dB 

2. I f  the trace is between the 9 dB and the 11 dB limits, check PASS on the 
Operation Verification Test Record for the 0 to 65 kHz span. 

D. Press the HP 3562A keys as follows: 

FREQ . . . . START 
FREQ . . . . 65 kHz 

START 

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

1. Press the HP 3562A keys as follows: 

SCALE . . . . Y FlXD 
SCALE . . . . 8.5, 11 dB 

2. If the trace i s  between the 8.5 dB and the 11 dB limits, check PASS on the Opera- 
tion Verification Test Record for the 65 kHz to 100 kHz span. 

If Test Fails Check: 

Adjustments None 

Troubleshooting A30 Analog Source Board 
Section V l  1 1 

2-26 
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9-76 OPERATIONAL VERIFICATION TEST RECORD 

2-7 Self Test PASS 

2-8 DC Offset 

Measured Value 
Range 
Setting 

CHAN I CHAN 2 

Specification 

2-9 Amplitude Accuracy and Flatness 

CHAN 1 and CHAN 2 Floating 

Range 
Setting 

-0.1513 dBV 

99 kHz -0.1513 dBV 

-13 dBV -13.15 dBV 

-13 dBV 99 kHz -13.15 dBV 

9 dBV 

9 dBV 

r 2-10 Amplitude and Phase Match 

Signal 
Frequency 

1 kHz 

99 kHz 

2-11 Frequency Accuracy 
I I 

Specification 

8.849 dBV 

8.849 dBV 

Lower Limit 

Measured Value 

9.151 dBV 

9.151 dBV 

Amplitude 
Specification 

kO.l dB 

k0.1 dB 

k0.1  dB 

Range 
Setting 

-49 dBV 

0 dBV 

10 dBV 

Part 

4 

5 

6 

Signal Frequency 

99,000 Hz 

Upper Limit CHAN I CHAN 2 

Part 

1 

2 

3 

PASS 

Specification 
Lower Limit Upper Limit 

98.996 kHz 99.004 kHz 

PASS Phase 
Specification 

kO.5O 

+0.5O 

k 0.8O 

Measured Value 
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2-12 Common Mode Rejection 

First Second 
Measurement - Measurement = Relative Value 

Signal 
Frequency 

First 
Measurement 

CHAN I 

Second 
Measurement 

CHAN I 

Measured 
Value 

CHAN I 

Specification 

Signal 

Frequency 

Measured 

Value 
CHAN 2 

First 

Measurement 
CHAN 2 

Second 
Specification 

Measurement 
CHAN 2 

I 2-13 Single Channel Phase Accuracy 1 
Signal 

Frequency 

9 kHz 

99 kHz 

I 20 Hz I 1 kHz I I I 5-131 dBV I 

2-14 Noise and Spurious Signal Level 

Spurious Signals 

1 1 kHz 1 10 kHz 1 1 1 - 1 3 1  dBV 1 
I 90 kHz I 10 kHz I I I 1-131 dBV I 

Trigger 

I Noise Level I 

Slope 

POS 

POS 

PASS 
CHAN I 

Start 
Frequency 

PASS 
CHAN 2 

Start Frequency PASS I CHAN 1 / 2 I Specification 
Freauencv I Soan 

Specification 

Type 

EXT 

CHAN 1 

Frequency 
Span 

Specification 

Lower Limit 

-92.5' 

-102O 

Measured Value 

I 50 kHz I 50 kHz I I 1 5-144 ~ B V / @  I 

Upper Limit 

- 87.5O 

- 78.0° 

CHAN 1 

20 Hz 

1 kHz 

I 2-15 Source Amplitude Accuracy and Flatness I 

CHAN 2 

1 kHz 

50 kHz 

1 -134 d B V / m  

r -144 ~ B V I ~  

0 Hz to 65 kHz 

65 kHz to 100 kHz 

PASS 

PASS 



PERFORMANCE TESTS 

2-1 7 INTRODUCTION 

To verify the the HP 3562A is meeting i t s  published specifications, the performance tests 
must be done in the order listed every twelve months. Use the "Operational Verification," 
part A, for incoming and after-repair inspections. The performance tests take approximately 
eight hours to  complete. 

2-18 HOW TO USE PART B 

I. Start each performance test by setting the test equipment t o  the preset conditions 
listed in the "Initial Equipment Setup," paragraph 2-20. 

2. There are two types of keys on the HP 3562A, hard keys and soft keys. In this section 
the hard keys are in bold text, and the soft keys are in regular test. 

For example: 

FREQ . . . . FREQ SPAN . . . . 10 kHz 

This example instructs you to  press the hard key FREQ and the soft key FREQ SPAN. 
After pressing the soft key FREQ SPAN enter 10 kHz. 

3. Refer t o  figure 2-10 for the position of the X and Y marker readings. 

4. Record the results of each of the performance tests on the "Performance Test Record," 
paragraph 2-42. This test record may be reproduced without written permission of 
Hewlett-Packard. 

5. I f  the HP 3562A fails a test, use the "If Test Fails Check:" paragraph at the end of 

Figure 2-1 0 Marker Positions 
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The recommended test equipment is  listed in table 1-4. I f  the recommended equipment 
is not available, a substitute may be used which meets or exceeds the required character- 
istics given in table 1-4. 

INITIAL EQUIP 

When the recommended test equipment of table 1-4 is used to  complete the performance 
tests, the instruments listed below must be set to  the preset conditions listed before begin- 
ning the test. In each test, any unspecified parameters should be set to  the following con- 
ditions: 

HP 3325A Frequency Synthesizer 

Function . . . .  SINE WAVE ( - )  

Frequency . . . . 1 k H z  

Amplitude . . . . 1 mVrms 

Phase . . . . 0 Degrees 

dc Offset . . . . OV 

Modulation . . . . OFF 

Sweep . . . .  OFF 

Fluke 5200 AC Calibrator 

Frequency 

Amplitude 

Voltage 
Error % 

Vernier 

Mode 

Control 

Phase Lock 

Sense 

. . . .  1 kHz 

. . . .  .O1 Vrms 

. . . .  OFF 

. . . . 0 

. . . .  OPER 

. . . .  LOCAL 

. . . .  OFF 

. . . .  INTERNAL 



HP 3456A Digital Voltmeter 

Function . . . .  ac V (-V) 

Range . . . .  AUTO 

Trigger . . . .  INTERNAL 

PERFORMANCE TESTS 

Sample Rate . . . . MAXIMUM 

High Reso1utio.n. . . ON 

Auto Cal . . . . ON 

2-21 SELF TEST 

This test determines if the HP 3562A is operating correctly. No tests should be attempted 
until the instrument passes this test. 

Required Test Equipment 

None 

Procedure 

1. Press the HP 3562A keys as follows: 

SPCL FCTN . . . . SELF TEST 

2. This test takes about 0.5 minutes to  complete. 

3. When "SELF TEST PASSES" is displayed in the lower right corner of the display, check 
PASS on the Performance Test Record. 

If Test Fails: 

Go to  "Fault Isolation," Section VII. 

2-22 DC OFFSET 

This test measures the level of the dc offset generated within the HP 3562A with auto on. 

Specification 

For range settings between +27 dBV and -35 dBV the DC offset wil l  be greater than 
30 dB below the range setting. For range settings between -36 dBV and -51 dBV the 
offset wil l  be greater than 20 dB below the range setting. 



PERFORMANCE TESTS 

Required Test Equipment 

(2) 50Q feedthrough terminations . . . . HP 11048C 

HP 11048C 

FEEDTHROUGH TERMINATIONS 

ALLIGATOR CLIP CABLES 

Table 2-5 DC Offset 

Figure 2-1 1 DC Offset Test Setup 

Procedure 

Range Setting 

7 dBVrms 

A. Connect the test instruments as shown in figure 2-11. Keep the leads to  chassis ground 
as short as possible. 

Specification 

<-23 dBV 
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B. Press the HP 3562A keys as follows: 

PRESET 

CAL 

WIND0 

A V C  

FREQ 

UNITS 

A & B  

X 

. . . .  RESET 

. . . .  AUTO 
ON 

. . . .  SINGLE 
CAL 

. . . .  UNIFRM (NONE) 

. . . .  2 . . . .  ENTER 

. . . .  STABLE 

. . . .  1 kHz 

. . . .  P SPEC . . . .  VOLTS 
UNITS RMS 

. . . .  VOLTS 

. . . .  0 Hz 

C. For each of the range settings listed in table 2-5, perform steps 1 through 3: 

1. Press the HP 3562A keys as follows: 

RANGE . . . . To range 
setting in 
table 

START 

2. Record the Ya marker reading on the performance test record for the 
CHAN 1 measured value. 

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

If Test Fails Check: 

Adjustments Track and Hold Offset Adjustment 
Section I l l  Input DC Offset Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter Boards 
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CCURACV an 

This test measures the amplitude accuracy and flatness of the HP 3562A using the amplitude 
reference of the ac calibrator. 

Specification 

I f  the measurement of a signal is between the BNC center conductor and BNC shell and 
the amplitude is equal t o  the range setting, the marker amplitude reading wil l  not deviate 
from the actual signal amplitude by more than: 

Range Setting Accuracy 

+27 dBV to  -40 dBV k0.15 dB +0.015% Range Setting 
-41 dBV to  -51 dBV f 0.25 dB +0.025% Range Setting 

I f  the measurement of a signal includes a signal between the BNC shell and the chassis, 
the marker amplitude reading wil l  not deviate from the actual signal amplitude by more 
than: 

Range Setting Accuracy 

+27 dBV to  -40 dBV k 0.50 dB k .015% Range Setting 
-41 dBV to  -51 dBV t-0.60 dB f .025% Range Setting 

Required Test Equipment 

Frequency Synthesizer . . . . H P  3325A 
AC Calibrator . . . . Fluke 5200A 
BNC Tee . . . .  H P 1250-0781 



DEL 3562A PERFORMANCE TESTS 

AC CALIBRATOR 
FLUKE 5200A PHASE 

LOCK 

REAR PANEL VIEW INPUT 

OUTPUT t 

FREQUENCY SYNTHESIZER 
HP 3325A 

BNC CABLE 
8120-1840 

BNC CABLE 
8120-1838 

-TEE 1250-0781 

BNC/DUAL BANANA \F TO F BARREL 
11001-60001 1250-0080 

Figure 2-1 2 Amplitude Accuracy and Flatness Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-12. Refer to "Initial Equipment Setup," 
paragraph 2-20, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Amplitude 
Frequency 
Function 

AC Calibrator 

Phase Lock 
Sense 
Mode 
Frequency 
Amplitude 

0.5 Vrms 
1 kHz 
Sine Wave 

ON 
INTERNAL 
OPER 
1 kHz 
2.8184 Vrms 
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C. Press the  H P  3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

INPUT 
COUPLE . . . . GROUND 

CHAN 1 

. . .  GROUND 
CHAN 2 

WINDOW . . . . FLAT TOP 

AVC . . . .  4 

UNITS 

. . .  STABLE 

. . . .  P SPEC 
UNITS' 

Table 2-6 Amplitude Accuracy and Flatness 
Measurement One 

. . . .  ENTER 

VOLTS 
RMS 

VOLTS 

Range 
Setting 

9 dBVrrns 
9 dBVrrns 

-13 dBVrrns 
-13 dBVrrns 
-13 dBVrms 
-13 dBVrms 

- 23 dBVrrns 
- 23 dBVrms 

- 26 dBVrrns 
-21 dBVrrns 
-17 dBVrrns 
-14 dBVrrns 
-11 dBVrrns 

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 

AC Calibrator 
Amplitude 

BNC shell grounded 

-- 

- 

2.8184 Vrrns 
2.8184 Vrrns 

,22387 Vrrns 
,22387 Vrrns 
,22387 Vrrns 
,22387 Vrrns 

70.795 rnVrrns 
70.795 rnVrrns 

50.119 mVrrns 
89.125 mVrrns 
.I4125 Vrms 
,19953 Vrrns 
,281 84 Vrrns 

Specification 
Lower Limit Upper Limit 
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D. For each of the frequencies listed in table 2-6 perform steps 1 through 7. 

1. Press the HP 3562A keys as follows: 

RANGE . . . . To range setting in table 

FREQ . . . .  CENTER FREQ . . . . To signal frequency 
in table 

2. Set the ac calibrator to  the signal frequency. 

3. Set the frequency synthesizer t o  the signal frequency. 

4. Set the ac calibrator's amplitude. 

5. Press the HP 3562A keys as follows: 

START 

SPCL 
MARKER . . . . MRKR - 

PEAK 

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

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

Table 2-7 Amplitude Accuracy and Flatness 
Measurement Two 

HP 3562A 
Range 
Setting 

-51 dBVrrns 
- 49 dBVrrns 
-47 dBVrrns 
-45 dBVrms 
-43 dBVrrns 
-41 dBVrrns 
-39 dBVrrns 

BNC shell grounded 

Signal 
Frequency 

1 kHz 
1 kHz 
1 kHz 
1 kHz 
1 kHz 
1 kHz 
1 kHz 

AC Calibrator 
Amplitude 

Specification 
Lower Limit Upper Limit 

E. Repeat part D using table 2-7 for measurement two. 
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F. Press the HP 3562A keys as follows: 

INPUT 
COUPLE . . . . FLOAT 

CHAN 1 

. . . .  FLOAT 
CHAN 2 

C. Reverse the banana plug connector at the ac calibrator so the high input signal goes 
to  the BNC shell of HP 3562A's input channels. The BNC center conductor should 
be grounded for each channel. 

Table 2-8 Amplitude Accuracy and Flatness 
Measurement Three 

I -11 dBVrrns I kHz 

BNC center conductor grounded 

-13 dBVrrns 
-13 dBVrrns 
-13 dBVrrns 
-13 dBVrrns 
- 27 dBVrrns 
- 27 dBVrrns 

1 kHz 
50 kHz 
90 kHz 
99 kHz 
1 kHz 

99 kHz 

AC Calibrator 
Amplitude 

2.4570 Vrrns 
2.4570 Vrms 

HP 3562A 
Range 
Setting 

8 dBVrrns 
8 dBVrrns 

,21404 Vrms 
,21404 Vrrns 
.21404 Vrms 
.21404 Vrms 

43.702 rnVrrns 
43.702 rnVrrns 

Signal 
Frequency 

1 kHz 
99 kHz 

Specification 
Lower Limit Upper Limit 

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

If Test Fails Check: 

Adjustments 
Section I I  I 

2nd Pass Cain Adjustment 
AC Offset and Reference Adjustment 
lnput Flatness Adjustment 
lnput Attenuator Adjustments 
Calibrator Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VI I A32, A34 Analog Digital Converter Boards 

A30 Analog Source Board 
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I 2-24 AMPLITUDE LINEARITY 

I This test measures the amplitude linearity of the HP 3562A by using the amplitude reference 
of the  a c  calibrator. 

I Specification 

If the  measurement of a signal is between the  BNC center conductor and BNC shell and 
the amplitude is equal t o  the  range setting, the  marker amplitude reading will not deviate 
from the  actual signal amplitude by more than: 

Range Setting Accuracy 

+ 2 7  dBV t o  -40 dBV f 0.1 5 dB f 0.01 5 %  Range Setting 
-41 dBV t o  -51 dBV f 0 . 2 5  dB +0.025% Range Setting 

If the  measurement of a signal includes a signal between the  BNC shell and the  chassis, 
the  marker amplitude reading will not deviate from the  actual  signal amplitude by more 

Range Setting Accuracy 

+ 2 7  dBV t o  -40 dBV k 0 . 5 0  dB k .015% Range Setting 
-41 dBV t o  -51 dBV f 0.60 dB t .025% Range Setting 

I Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
AC Calibrator . . . .  Fluke 5200A 
BNC . . . . H P 1 250-0781 

Procedure 

A. Connect the test instruments as shown in figure 2-13. Refer t o  "Initial Equipment Setup," 
paragraph 2-20, for unspecified parameters. 

I B. Set t he  test  instruments initially a s  follows: 

I Frequency Synthesizer 

Frequency . . . . 
Amplitude . . . . 

AC Calibrator 

Frequency . . . . 
Amplitude . . . . 

i 
I Phase Lock . . . . 

Sense . . . .  

-lo k H z  
1 Vrms 

1 0  kHz 
1 0  Vrms 
ON 
l NTE RNAL 
OPER 



PERFORMANCE TESTS MODEL 356: 

4C CALIBRATOR 
:LUKE 520.OA PHASE 

LOCK 

REAR PANEL VIEW INPUT 

Q 

Q 

FRONT PANEL VIEW 

0 1  

Figure 2-1 3 Amplitude Linearity Test Setup 

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . . SINGLE 
CAL 

WINDOW . . . . FLAT T O P  

AVC . . . .  4 

RANGE 

FREQ 

. . . .  STABLE 

FREQUENCY SYNTHESIZER 
HP 3325A 

I I 

BNC CABLE 
8120-1840 

. . . . ENTER 

. . . .  CENTER FREQ . . . . 10 kHz 
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INPUT 
COUPLE . . 

UNITS 

A & B  

COORD . . 

SCALE . . . .  

Table 2-9 Amplitude Linearity 

GROUND 
CHAN 1 

GROUND 
CHAN 2 

P SPEC . . . .  VOLTS 
UNITS RMS 

. . . .  VOLTS 

Y AUTO SCALE 

AC Calibrator 
Amplitude 

10.00 Vrrns 
1.000 Vrrns 

100.0 rnVrrns 
10.00 rnVrrns 

3.1623 rnVrrns 
1.000 rnVrrns 

Specification 
BNC shell grounded 

Upper Limit 

10.18 Vrrns 
1 ,019 Vrrns 

103.2 rnVrrns 
11.67 rnVrrns 
4.717 rnVrrns 
2.517 rnVrrns 

Lower Limit 

9.827 Vrrns 
981.4 rnVrrns 
96.79 rnVrrns 
8.329 rnVrrns 
1.608 rnVrrns 

-517.1 uVrrns 

Specification 
BNC center conductor grounded 

Upper Limit Lower Limit 

10.59 Vrrns 
1.061 Vrrns 

107.4 rnVrrns 
12.09 rnVrrns 
4.850 rnVrrns 
2.559 rnVrrns 

9.439 Vrrns 
942.6 rnVrrns 
92.91 rnVrrns 
7.941 rnVrrns 
1.485 rnVrrns 
- 555.9 uVrrns 

D. For each of the amplitudes listed in table 2-9 perform steps 1 through 4. 

1. Set the ac calibrator's amplitude. 

2. Press the HP 3562A keys as follows: 

START 

SPCL 
MARKER . . . . MRKR - 

PEAK 

3. Record the Ya marker reading on the Performance Test Record for the 
measured value CHAN 1. 

4. Record the Yb marker reading on the Performance Test Record for the 
measured value CHAN 2. 
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E. Press the HP 3562A keys as follows: 

INPUT 
COUPLE . . . . FLOAT 

CHAN 1 

. . . . FLOAT 
CHAN 2 

F. Reverse the banana plug connector at the ac calibrator so the high input signal goes 
to  the BNC shell of HP 3562Afs input channels. The BNC center conductor should 
be grounded for each channel. 

G. Repeat part D for BNC center conductor grounded. 

If Test Fails Check: 

Adjustments 2nd Pass Gain Adjustment 
Section I I I  ADC Offset and Reference Adjustment 

lnput Flatness Adjustment 
lnput Attenuator Adjustments 
Calibrator Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter Boards 

A30 Analog Source Board 

B PHASE MATC 

This test determines if the HP 3562Afs amplitude and phase match between channel 1 
and channel 2 are within the specified limits. 

Specification 

BNC shell of both channels grounded: 

The amplitude deviation between channels wil l  be no more than +O.ldB, and the phase 
deviation no more than f 0.5 degrees. 

BNC center conductor of both channels grounded: 

The amplitude deviation between channels wil l  be no more than f O.8dB, and the phase 
deviation no more than f 8.5 degrees. 

Required Test Equipment 

BNC TEE . . . .  HP 1250-0781 
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HP 3562A 

MODEL 1296 
0 F BARREL 

BNC/DUAL BANANA 
11001-60001 

Figure 2-14 Amplitude and Phase Match Test Setup 

Procedure 

A. Connect the HP 3562A as shown in figure 2-14. The cables to  channel 1 and channel 
2 must be the same length. 

B. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . . SINGLE 
CAL 

INPUT 
COUPLE 

SELECT 
TRIG 

. . . . CHANI 
AC 

. . . .  GROUND 
CHANI 

. . . .  GROUND 
CHAN2 

. . . SOURCE TRIG 



MODEL 356; 

WINDOW . . . . UNIFRM 

AVC . . . .  16 . . . .  ENTER 

. . . .  STABLE 

SOURCE . . . . PRlODC 
CHIRP 

MEAS 
DlSP . . . .  FREQ RESP 

SCALE . . . .  X FlXD 
SCALE . . . .  .375, 100 kHz 

C. Perform steps 1 through 6: 

1. Press the HP 3562A keys as follows: 

RANGE . . . . - 47 d BVrms 

SOURCE . . . . SOURCE LEVEL . . . . -49 dBVrms 

SCALE . . . .  Y FlXD 
SCALE . . . .  -.2, .2 dB 

START 

Y . . . .  -.I, .1 dB 

2. I f  the measurement is within the marker band, check PASS on the Performance 
Test Record for part 1. 

3. Press the HP 3562A keys as follows: 

RANGE . . . . 0 dBVrms 

SOURCE . . . . SOURCELEVEL . . . .  OdBVrms 

START 

Y . . . .  -.1,.1 dB 

4. i f  the measurement is within the marker band, check PASS on the Performance 
Test Record for part 2. 
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5. Press the HP 3562A keys as follows: 

RANGE . . . . 10 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . 10 dBVrms 

START 

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: 

I .  Press the HP 3562A keys as follows: 

RANGE . . . - 47 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . - 49 dBVrms 

COORD . . . . PHASE 

START 

SCALE . . . .  Y FlXD 
SCALE . . . .  - 1, 1 Degree 

Y . . . .  Y VALUE . . . .  - .5, .5 Degree 

2. If the measurement is  within the marker band, check PASS on the Performance 
Test Record for part 4. 

3. Press the HP 3562A keys as follows: 

RANGE . . . . 0 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . 0 dBVrms 

START 

Y . . . . Y VALUE . . . .  - .5,.5 Degree 

4. If the measurement is within the marker band, check PASS on the Performance 
Test Record for part 5. 
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5. Press the HP 3562A keys as follows: 

RANGE . . . . 10 dBVrms 

SOURCE . . . . SOURCE LEVEL . . . . 10 dBVrms 

START 

Y . . . .  Y VALUE . . . .  - .5, .5 Degree 

6. If the measurement is  within 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 HP 3562A keys as follows: 

INPUT 
COUPLE . . . . FLOAT 

CHANI 

. . . .  FLOAT 
CHAN2 

COORD . . . . MAC(d B) 

SCALE . . . .  Y FlXD 
SCALE . . . .  -1,l dB 

RANGE . . . . - 13 d BVrms 

SOURCE . . . .  SOURCE LEVEL . . . . -13 dBVrms 

START 

Y . . . .  Y VALUE . . . .  -.8, .8 dB 

2. If the measurement is  within the marker band, check PASS on the Performance 
Test Record for part 7. 

3. Press the HP 3562A keys as follows: 

RANGE . . . . 8 dBVrms 

SOURCE . . . . SOURCE LEVEL . . . . 8 dBVrms 

START 

Y . . . .  Y VALUE . . . . - .8,.8 dB 
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4. If the measurement is  within the marker band, check PASS on the Performance 
Test Record for part 8. 

G. Perform steps 1 through 4: 

1. Press the HP 3562A keys as follows: 

RANGE . . . . - 13 d BVrms 

SOURCE . . . . SOURCE LEVEL . . . . -13 dBVrms 

COORD . . . . PHASE 

START 

SCALE . . . .  Y FlXD 
SCALE . . . .  - 10, 10 Degree 

Y . . . . Y VALUE . . . .  - 8.5, 8.5 degree 

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

3. Press the HP 3562A keys as follows: 

RANGE . . . . 8 dBVrms 

SOURCE . . . .  SOURCE LEVEL . . . . 8 dBVrms 

START 

Y . . . .  Y VALUE . . . .  - 8.5, 8.5 Degree 

4. I f  the measurement is within the marker band, check PASS on the Performance 
Test Record for part 10. 

If  Test Fails Check: 

Adjustments 2nd Pass Gain Adjustment 
Section I l l  ADC Offset and Reference Adjustment 

lnput Flatness Adjustment 
lnput Attenuator Adjustments 
Calibrator Adjustment 

Troubleshooting A33, A35 lnput Boards 
Section VI I A32, A34 Analog Digital Converter Boards 

A30 Analog Source Board 
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NTI-ALIAS FILT 

Signals with frequencies greater than 156 kHz may be shifted down into the 100 kHz fre- 
quency range as a result of the HP 3562A's 256 kHz sample rate. This test measures the 
ability of the 100 kHz low pass anti-alias filter to  reject frequencies 156 kHz and greater. 

NOTE 

The UP 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 this test. 

Specification 

All signals aliasing into the 0 to  100 kHz frequency span wil l  be attenuated at least 
80 dB below the range setting. 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
50Q feedthrough termination . . . .  HP11048C 
BNC Tee . . . . H P 1250-0781 

FREQUENCY SYNTHESIZER 
HP 3325A 

d 

BNC CABLE 
8120-1838 

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

A. Connect the test instruments as shown in figure 2-15. Refer t o  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Amplitude . . . . 1 Vrms 
Frequency . . . . 156 kHz 
Function . . . . Sine Wave 

C. Press the HP 3562A keys as follows: 

PRESET . . . .  

CAL . . . .  

RANGE . . . .  

AVC . . . .  

WINDOW 

INPUT 
COUPLE . . . .  

A & B  

UNITS . . . .  

RESET 

SINGLE 
CAL 

1 Vrms 

16 . . . .  ENTER 

STABLE 

FLAT TOP 

GROUND 
CHANI 

GROUND 
CHAN2 

P SPEC . . . . VOLTS 
UNITS RMS 

. . . .  VOLTS 
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Table 2-10 Anti-Alias Filter 

MODEL 35621 

I 

I 

I Signal 
Frequency 

156 kHz 
184 kHz 
206 kHz 
267 kHz 

D. For each of the signal frequencies listed in table 2-10 perform steps 1 through 4: 

Alias 
Frequency 

100 kHz 
72 kHz 
50 kHz 
11 kHz 

1. Set the frequency synthesizer to  the signal frequency in table. 

2. Press the HP 3562A keys as follows: 

START 

X . . . .  To alias frequency in table 

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

4. I f  the Yb reading i s  less than or equal t o  -80 dBVrms check PASS on the Perfor- 
mance Test Record for CHAN 2. 

I f  Test Fails Check: 

Adjustments None 
Section I I I 

Troubleshooting A32, A34 Analog Digital Converter Boards 
Section V l l l  

2-27 FREQUENCY ACCURACY 

This test measures the frequency accuracy of the HP 3562A. 

Specification 

The frequency reading wil l  not deviate from the actual signal frequency by more than 
0.004%. 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
50Q feedthrough termination . . . . HP 11048C 
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FREQUENCY SYNTHESIZER 
HP 3325A 

-1 I ;;;(I: lo 

0 ap 0.e 
L 

BNC CABLE 
I - 8120-1840 ' HP 11048C 

50 OHM FEEDTHROUGH 
TERMINATION 

Figure 2-16 Frequency Accuracy Test Setup 

Procedure 

A. Connect the test equipment as shown in figure 2-16. Refer to "Initial Equipment Setup," 
paragraph 2-20, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Frequency . . . . 99 kHz 
Amplitude . . . . 1 Vrms 
Function . . . . Sine Wave 

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL 

RANGE 

FREQ 

AVC 

SINGLE 
CAL 

CENTER FREQ . . . . 99 kHz 

. . FREQ SPAN . . . . .5 kHz 

. . 2 . . . .  ENTER 

. . STABLE 

START 

X 
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D. Record the X marker reading as the measured value on the Performance Test Record. 

I f  Test Fails Check: 

Adjustments 20.48 MHz Reference Adjustment 
Section Ill 

Troubleshooting A31 Trigger Board 
Section V l l l  

PUT COUPLl 

This test measures the insertion loss at 1 Hz due to  the ac coupling capacitors. The 
amplitude of a I Hz signal i s  measured in both ac and dc coupled modes. The insertion 
loss is  calculated as: 

dc Coupled Amplitude 
= Insertion Loss 

ac Coupled Amplitude 

Specification 

The insertion loss at 1 Hz due to  the ac coupling capacitors wil l  be less than 3 dB (41.3%). 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
50Q feedthrough termination . . . .  HP11048C 
BNC Tee . . . . H P 1250-0781 

FREQUENCY SYNTHESIZER 
HP 3325A 

TERMINATION 

Figure 2-1 7 Input Coupling Insertion Loss Test Setup 
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Procedure 

A. Connect the test equipment as shown in figure 2-17. Refer to "Initial Equipment Setup," 
paragraph 2-20, for unspecified parameters. 

B. Set the frequency synthesizer initially as follows: 

Frequency Synthesizer 

Frequency . . . . 1 Hz 
Amplitude . . . . 1 Vrms 
Function . . . .  Sine Wave 

C. Press the HP 3562A keys as follows: 

PRESET 

CAL 

RANGE 

FREQ 

WINDOW 

AVC 

UNITS 

INPUT 
COUPLE 

START 

X 

SAVE 
RECALL 

INPUT 
COUPLE 

START 

MATH 

. . . . RESET 

. . . .  SINGLE 
CAL 

. . . .  1 Vrms 

. . . .  FREQ SPAN 

. . . .  UNlFRM 

. . . . 4 

. . . .  STABLE 

. . . .  P SPEC 
UNITS 

. . . .  CHANI 
AC 

. . . .  SAVE DATA # 

. . . .  CHANI 
DC 

. . . .  DIV 

ENTER 

VOLTS 
RMS 

VOLTS 

X MRKR 
SCALE 

1 . . . . ENTER 

SAVED 1 

(NOTE: Ignore math overflow message.) 
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D. Record the Ya reading on the Performance Test Record for channel 1. 

E. Press the HP 3562A keys as follows: 

INPUT 
COUPLE . . 

START 

SAVE 
RECALL . . . .  SAVEDATA# . . . .  2 . . . .  ENTER 

INPUT 
COUPLE . . . .  CHAN2 

DC 

START 

M A T H  . . . .  DIV . . . .  SAVED 2 

F. Record the Yb reading on the Performance Test Record for channel 2 

I f  Test Fails Check: 

Adjustments None 

Troubleshooting A33, A35 Input Boards 
Section V l l l  

GLE CHANNEL PHASE ACCURACY 

This test measures the phase accuracy of the HP 3562A relative to  the phase of the trig- 
ger signal. The frequency synthesizer is used to  input a square wave to  one channel and 
the external trigger input. 

Specification 

When the BNC shell of a channel is grounded, the marker phase reading wil l  not deviate 
from the actual phase of the signal relative to  the trigger by more than: 

Frequency Range Phase Deviation 

0 Hz to  < I 0  kHz t 2 . 5  degrees 
10 kHz to  100 kHz + 12.0 degrees 
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When the BNC center conductor of a channel is grounded, the marker phase reading wil l  - 
not deviate from the actual phase of the signar relative to  the trigger by more than: 

Frequency Range Phase Deviation 

0 to  < I 0  kHz + 6.5 degrees 
10 kHz to  100 kHz + 16.0 degrees 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 
50!J feedthrough termination . . . . HP 11048C 
(2) BNC Tees . . . . H P 1250-0781 

FREQUENCY SYNTHESIZER 
HP 3325A 

BNC CABLE 
BNC/BNC 

8120-1838 
8120-1838 

TEE 1250-0781 
F TO F BARREL 
1250-0080 

BNC/DUAL BANANA 
HP 1251-2297 

TEE 1250-078iJ LBNC (F) /BANANA MALE 
POMONA MODEL 1296 

Figure 2-18 Single Channel Phase Accuracy Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-18. Refer to  "Initial Equipment Setup", 
paragraph 2-20, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer 

Frequency . . . . 9 kHz 
Amplitude . . . . 1 Vrms 
DC Offset . . . . 0 Vdc 
Function . . . .  Square Wave 
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C. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . .  SINGLE 
CAL 

SELECT 
MEAS . . . .  POWER 

SPEC 

INPUT 
COUPLE . . . .  GROUND 

C H A N I  

GROUND 
CHAN2 

AVC . . . .  5 . . . .  ENTER 

. . . .  STABLE 

. . . .  T I M  AV 
O N  

WINDOW . . . . UNIFRM 

SELECT 
TRIG . . . .  0 V 

MEAS 
DlSP . . . .  FI LTRD 

INPUT . . . . AVRG 

. . . .  LINEAR 
SPEC 1 

. . . .  LINEAR 
SPEC 2 

A & B  

COORD PHASE 
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Table 2-1 1 Single Channel Phase Accuracy 

Signal 
Frequency 

9 kHz I 
9 kHz I 
9 kHz I 

99 kHz 

99 kHz 

99 kHz I 

Trigger 
Slope 

POS 

POS 

POS 

NEC 

POS 

POS 

POS 

Trigger 
Type 

INPUT CHAN 1 

INPUT CHAN 2 

EXTERNAL 

EXTERNAL 

INPUT CHAN 1 

INPUT CHAN 2 

EXTERNAL 

D. For each of the frequencies listed in table 2-11 perform steps 1 through 4: 

1. Set the frequency Synthesizer as follows: 

Frequency . . . . To signal frequency in table 

2. Press the HP 3562A keys as follows: 

SELECT 
TRIG . . . . To trigger slope in table 

. . . . To trigger type in table 

START 

X . . . . To signal frequency in table 

3. Record the Ya marker reading on the Performance Test Record for CHAN 1 
measured value, BNC shell grounded. 

4. Record the Yb marker reading on the Performance Test Record for CHAN 2 
measured value, BNC shell grounded. 

E. Reverse one of the banana plug connectors so the center conductor of each chan- 
nel's BNC is grounded. 
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F. Press the HP 3562A keys as follows: 

INPUT 
COUPLE . . . .  FLOAT 

CHAN 1 

. . . .  FLOAT 
CHAN 2 

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

If  Test Fails Check: 

Adjustments None 

Troubleshooting A33, A35 Input Boards 
Section VI I A32, A34 Analog Digital Converter Boards 

A31 Trigger Board 
A6 Digital Filter Controller 
A1 Digital Source 

PUT IMPEDANCE 

This test measures the input impedance of the HP 3562A as a series resistance and 
capacitance. The digital multimeter is  used to  measure the input resistance directly. The 
input capacitance is  then measured by inputting a 100 kHz signal from the frequency 
synthesizer. This equation is  used to  calculate the capacitance: 

r-- 1 

Note 

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

Specification 

lnput Resistance (R) = 1 M Q  + 50 kQ (5%) 

lnput Capacitance (C) = <I00 pF 

Required Test Equipment 

Frequency Synthesizer . . . .  
Digital Voltmeter . . . .  
100 kQ Resistor . . . .  
50Q feedthrough termination . . . .  
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I I 
t B N C / D U A L  BANANA 

11001-60001 

I 

Figure 2-19 input Resistance Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-19. Refer t o  "Initial Equipment Setup," 
paragraph 2-20, for unspecified parameters. 

B. Set the digital voltmeter initially as follows: 

Function . . . . 2 WIRE OHM 

Range . . . . AUTO 

Trigger . . . . INTERNAL 

C. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . .  SINGLE 
CAL 

INPUT 
COUPLE . . . .  GROUND 

CHAN 1 

GROUND 
CHAN 2 

RANGE . . . . 
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Table 2-1 2 Resistance Measurement 

I Range Setting Specification 
Lower Limit Upper Limit I 

1 0 dBVrrns 1 950 kQ 1050 kfl I 

D. For each of the range settings listed in table 2-12 perform steps I and 2: 

1. Press the HP 3562A keys as follows: 

RANGE . . . . To the range setting in table 

2. Record the digital voltmeter reading on the Performance Test Record. 

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

I 
MODEL 3562 

FREQUENCY SYNTHESIZER 
HP 3325A 

1 0 1  1 i i i l p  

0 00000 g o . @  

1 0 0 k Q  
SERIES RESISTOR 
(SEE FIGURE 1-4) 

- 
1 0 0 k Q  

SERIES RESISTOR 

Figure 2-20 Input Capacitance Test Setup 

F. Connect the test instruments as shown in figure 2-20. 

C. Set the frequency synthesizer initially as follows: 

Frequency . . . . 100 kHz 

Amplitude . . . . 1 Vrms 
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H. Press the HP 3562A keys as follows: 

PRESET 

CAL 

A V C  

INPUT 
COUPLE 

RANGE 

START 

UNITS 

COORD 

X 

RESET 

AUTO 
OFF 

16 . . . .  ENTER 

STABLE 

CHAN 1 
AC 

CHAN 2 
AC 

GROUND 
CHAN 1 

GROUND 
CHAN 2 

P SPEC 
UNITS 

VOLTS 
RMS 

. . . . VOLTS 

MAG(L I N) 

100 kHz 

I. Record the Ya amplitude reading in the Vc position of the Performance Test Record 
for CHAN 1. 

J .  Perform steps 1 through 3: 

1. Connect the 50Q feedthrough to  channel 2. 

2 .  Press the HP 3562A keys as follows: 

B 

START 

COORD . . . . MAG(L I N) 
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3. Record the Yb amplitude reading in the Vc position of the Performance Test Record 
for CHAN 2. 

K. Remove the 100 kQ resistor from the signal path and connect the BNC cable with the 
50Q termination directly to  the HP 3562A1s channel I input connector. 

L. Perform steps 1 and 2: 

1. Press the HP 3562A keys as follows: 

START 

2. Record the Ya amplitude reading in the Vin position of the Performance Test Record 
for CHAN 1. 

M. Perform steps 1 through 3: 

1. Connect the 50Q feedthrough to  channel 2. 

2. Press the HP 3562A keys as follows: 

START 

3. Record the Yb amplitude reading in the Vin position of the Performance Test Record 
for CHAN 2. 

N. Use the equation given on the Performance Test Record to  calculate the input 
capacitance. 

If Test Fails Check: 

Adjustments None 

Troubleshooting A33, A35 Input Boards 
Section V l l l  
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2-3 1 HARMONIC DISTORTION 

This test  measures t he  harmonic distortion generated in the HP 3562A when a full scale 
input is present. 

Specification 

The relative ampli tude of all harmonics will be  a t  least 80  dB below the  fundamental  
amplitude. 

Required Test Equipment 

Low Distortion Oscillator . . . . HP 339A 
6003  feedthrough termination . . . . HP 11095A 

SIGNAL ANALYZER 
HP 339A 

1250-0781 
0 F BARREL 

T 0 
Hp 339A FEEDTHROUGH TERMINATION 

GROUND 

Figure 2-21 Harmonic Distortion Test Setup # I  

Procedure 

A. Connect  t he  test instruments as  shown in figure 2-21. Refer t o  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 
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B. Set the low distortion oscillator initially as follows: 

Frequency . . . . 49 kHz 
Amplitude . . . . 1 Vrms 

C. Press the HP 3562A keys as follows: 

PRESET 

CAL 

RESET 

SINGLE 
CAL 

RANGE . . . .  0 dBVrms 

INPUT 
COUPLE . . . .  CHAN 1 

AC 

. . . CHAN 2 
AC 

. . . .  GROUND 
CHAN 1 

. . GROUND 
CHAN 2 

WINDOW . . 

UNITS 

FLAT TOP 

P SPEC 
UNITS 

. . . . VOLTS 
RMS 

. VOLTS 

Table 2-1 3 Harmonic Frequencies 

Coarse 
Frequency 

D. For each of the signal frequencies listed in table 2-13 perform steps 1 through 

49 kHz 
32 kHz 
24 kHz 
19 kHz 

1.  Set the low distortion oscillator as follows: 

SIGNAL 
FREQUENCY 

Frequency . . . . To coarse frequency in table 

49500 Hz 
33000 Hz 
24750 Hz 
19800 Hz 

Harmonic 
Number 

Harmonic 
Frequency 

2nd 
3rd 
4th 
5th 

99 kHz 
99 kHz 
99 kHz 
99 kHz 



2. Press the HP 3562A keys as follows: 

FREQ . . . .  CENTER 
FREQ 

PERFORMANCE TESTS 

. . . . To signal frequency in 
table 

AVG . . . .  AVG OFF 

START 

SINGLE 

X . . . .  To signal frequency in table 

3. Adjust the low distortion oscillator's frequency vernier until it equals the 
signal frequency. 

4. Adjust the low distortion oscillator's amplitude vernier until Ya=O dBVrms 
k0 .1  dBVrms. 

5. Press the HP 3562A keys as follows: 

AVG . . . . 4 . . ENTER 

. . .  STABLE 

FREQ . . . .  MAX SPAN 

START 

X . . . .  99 kHz 

6. Record the Ya marker amplitude reading on the Performance Test Record as 
the harmonic frequency amplitude for channel 1. 

7. Record the Yb marker amplitude reading on the Performance Test Record as 
the harmonic frequency amplitude for channel 2. 
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Figure 2-22 Harmonic Distortion Test setup #2 

E. For measurement two, connect the test instruments as shown in figure 2-22. The 
chassis ground cable must go to  the ground terminal of the low distortion 
oscillator. 

F. Press the HP 3562A keys as follows: 

INPUT 
COUPLE FLOAT 

CHAN 1 

. . FLOAT 
CHAN 2 

G.  Repeat part D for measurement two. 

If  Test Fails Check: 

Adjustments 
Section I l l  

Troubleshooting 
Section VI  I 

2nd Pass Gain Adjustment 
ADC Offset and Reference Adjustment 

A33, A35 Input Boards 
A32, A34 Analog Digital Converter Boards 
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2-32 INTERMODULATION DISTORTION 

This test measures the level of the intermodulation distortion 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. lgnore signals at frequencies other than those listed 
in the tables when performing this test. 

Specification 

The amplitude of all intermodulation products will be at least 80 dB below the fundamental 
amplitude. 

Required Test Equipment 

(2) Frequency Synthesizers . . . .  HP 3325A 
(2) 50Q feedthrough terminations . . . . HP 11048C 
(2) 1 k!J resistors . . . .  H P 0757-0465 
(2) BNC Tee . . . . H P 1250-0781 

FREQUENCY SYNTHESIZER 
HP 3325A 

F 1  
m o o  QQ ooooo @@ o o o o o  

8 1 2 0 - 1 8 3 8  
BNC (F) /DUAL BANANA 

POMONA MODEL 1 2 9 6  
0 F BARREL 

FEEDTHROUGH 
TERMINATION 

Figure 2-23 intermodulation Distortion Test Setup # I  



PERFORMANCE TESTS 

Procedure I 
A. Connect the test instruments as shown in figure 2-23. Keep the connecting cables 

as short as possible. Refer t o  "Initial Equipment Setup," paragraph 2-20, for 
unspecified parameters. 

B. Set the test instruments initially as follows: 

Frequency Synthesizer #I 

Frequency . . . . 
Amplitude . . . . 
Function . . . . 

20  kHz 
1 Vrms 
Sine Wave 

Frequency Synthesizer #2 

Frequency . . . . 2 6  kHz 
Amplitude . . . . 1 Vrms 
Function . . . .  Sine Wave 

C. Perform steps 1 through 5: 

1. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

RANGE . . . . 2 Vrms 

INPUT 
COUPLE . . . . GROUND 

CHAN 1 

. . . .  GROUND 
CHAN 2 

WINDOW . . . . FLAT TOP 

FREQ . . . .  CENTER FREQ . . . . 20 kHz 

UNITS . . . .  P SPEC . . . . VOLTS 
UNITS RMS 

. . . .  VOLTS 

20 kHz 
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2. Adjust the amplitude of frequency syntheziser # I  until Ya=O dBVrms +50 mdB. 

3. Press the HP 3562A keys as follows: 

X . . . . 26 kHz 

4. Adjust the amplitude of frequency syntheziser #2 unti l  Ya=O dBVrms + 50 mdB. 

5. Press the HP 3562A keys as follows: 

AVG . . . .  16 . . . .  ENTER 

SCALE 

. . . .  STABLE 

Table 2-1 4 Intermodulation Distortion 
Measurement One 

Y FlXD 
SCALE . . . .  

D. For each of the harmonic frequencies listed in table 2-14 perform steps 1 through 
3 : 

1. Press the HP 3562A keys as follows: 

Harmonic 
Frequency 

6 kHz 
14 kHz 
12 kHz 

8 kHz 

Fundamental 
Frequencies 

F1 F2 

I F R E Q  . . . . CENTER FREQ . . . . To harmonic frequency 
in table 

20 kHz 
20 kHz 
20 kHz 
20 kHz 

START 

X . . . .  To harmonic frequency in table 

26 kHz 
26 kHz 
26 kHz 
26 kHz 

2 .  I f  the Ya marker reading is less than or equal to  -80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 1 with the BNC shell 
grounded. 

3. I f  the Yb marker reading is  less than or equal to  -80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 2 with the BNC shell 
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F TO F BARREL 

FREQUENCY SYNTHESIZER 

BNC/BNC 
8120-1840 

I 

Figure 2-24 Intermodulation Distortion Test Setup #2 

E.  Perform steps 1 and 2: 

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

2. Press the HP 3562A keys as follows: 

INPUT 
COUPLE . . . . FLOAT 

CHAN 1 

FLOAT 
CHAN 2 
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F. For each of the harmonic frequencies listed in table 2-14 perform steps 1 through 
3 : 

1. Press the HP 3562A keys as follows: 

FREQ . . . . CENTER FREQ . . . . To harmonic frequency 
in table 

START 

X . . . .  To harmonic frequency in table 

2. I f  the Ya marker reading is less than or equal t o  -80 dBVrms, check PASS on the 
Performance Test Record for measurement one, channel 1 with the BNC center 
conductor grounded. 

3. If the Yb marker reading 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 grounded. 

C. Connect the test instruments as shown in figure 2-23 

H. Set the test instruments as follows: 

Frequency Synthesizer # I  

Frequency . . . . 89 kHz 

Frequency Synthesizer #2 

Frequency . . . . 99 kHz 

I. Perform steps 1 through 5: 

1. Press the HP 3562A keys as follows: 

A V C  . . . .  AVC OFF 

FREQ . . . .  CENTER FREQ . . . . 89 kHz 

START 

X . . . .  89 kHz 

2. Adjust the amplitude of frequency synthesizer #I until Ya = 0 dB f 50 mdB. 

3. Press the HP 3562A keys as follows: 

FREQ . . . .  CENTER FREQ . . . . 99 kHz 

X . . , .  99 kHz 
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4. Adjust the amplitude of frequency synthesizer #2 unti l  Ya = 0 dB k 5 0  mdB. 

5. Press the HP 3562A keys as follows: 

A V C  . . . .  STABLE 

Table 2-1 5 Intermodulation Distortion 
Measurement Two 

J .  For each of the harmonic frequencies listed in table 2-15 perform steps 1 through 
3 : 

1. Press the HP 3562A keys as follows: 

Harmonic 
Frequency 

10 kHz 
79 k ~ z '  
20 kHz 
69 kHz 

Fundamental 
Frequencies 

F1 F2 

FREQ . . . .  CENTER FREQ . . . . To harmonic frequency 
in table 

89 kHz 
89 kHz 
89 kHz 
89 kHz 

START 

99 kHz 
99 kHz 
99 kHz 
99 kHz 

X . . . .  To harmonic frequency in table 

2 .  I f  the Ya marker reading is less than or equal t o  -80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 1 with the BNC shell 
floating. 

3. I f  the Yb marker reading is less than or equal t o  -80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 2 with the BNC shell 
floating. 

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

L. For each of the harmonic frequencies liste'd in table 2-15 perform steps 1 through 
3: 

1. Press the HP 3562A keys as follows: 

FREQ . . . .  CENTER FREQ . . . . To harmonic frequency 
in table 

START 

X To harmonic frequency in table 
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2. I f  the Ya marker reading is less than or equal t o  -80 dBVrms, check PASS on the 
Performance Test Record for measurement two, channel 1 with the BNC center 
conductor grounded. 

3. If the Yb marker reading 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 grounded. 

If  Test Fails Check: 

Adjustments 2nd Pass Gain Adjustment 
Section I I I  ADC Offset and Reference Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter Boards 

2-33 NOISE AND SPURIOUS SIGNAL LEVEL 

This test measures the level of the noise floor and any spurious signals generated within 
the HP 3562A. 

Specification 

When the input is terminated with a 50Q load, the amplitude of all spurious signals must 
be at least 80 dB below the range setting. When using a f lat  top window and a 50Q load, 
the average noise level must be less than: 

Frequency Noise Level 

20 Hz to  1 kHz - I 34 d B V I m  
1 kHz to  100 kHz - 144 d B V / m  

Required Test Equipment 

(2) 50Q feedthrough terminations . . . . HP 11048C 

FEEDTHROUGH 

ALLIGATOR CL 

HP 11048C 

TERMINATIONS 

. I P  CABLES 

I 

Figure 2-25 Noise and Spurious Signal Level Test Setup 
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Procedure 

A. Connect the test instruments as shown in figure 2-25. Keep the leads from the 
feedthrough terminations to  chassis ground as short as possible. 

B. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

RANGE . . . . - 51 dBVrms 

INPUT 
COUPLE . . . . CHAN 1 

AC 

CHAN 2 
AC 

FREQ . . . .  FREQ SPAN 

. . . .  START FREQ 

AVG . . . .  20 . . 

. . . .  STABLE 

WINDOW . . . . 

UNITS . . . .  P SPEC 
UNITS 

1 kHz 

20 Hz 

ENTER 

VOLTS 
RMS 

VOLTS 

C. Perform steps 1 through 4: 

1. Press the HP 3562A keys as follows: 

START 

SCALE 

SPC L 
MARKER . . . . 

Y AUTO 
SCALE 

MRKR - 
PEAK 

2. I f  the Ya marker reading is  less than or equal to  -131 dBVrms, check PASS on the 
Performance Test Record for CHAN 1. 
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3. Press the HP 3562A keys as follows: 

B 

SCALE . . . .  Y AUTO 
SCALE 

SPCL 
MARKER . . . . MRKR - 

PEAK 

4. If the Yb marker reading is less than or equal to  -131 dBVrms, check PASS on the 
Performance Test Record for CHAN 2. 

Table 2-16 Spurious Signals 

Start 
Frequency 

20 Hz 

1 kHz 

10 kHz 

20 kHz 

30 kHz 

40 kHz 

50 kHz 

60 kHz 

70 kHz 

80 kHz 

90 kHz 

Frequency 
Span 

1 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

Specification 

D. For the rest of the start frequencies in table 2-16 perform steps 1 through 4: 

1. Press the HP 3562A keys as follows: 

FREQ . . . .  START FREQ . . . . To start frequency in 
table 

FREQ SPAN . . . . To frequency span in 
table 
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A 

START 

SPCL 
MARKER . . . . MRKR - 

PEAK 

2. I f  the Ya marker reading is  less than or equal to  -131 dBVrms, check PASS on the 
Performance Test Record for CHAN 1. 

3. Press the HP 3562A keys as follows: II 
SPCL 
MARKER . . . . MRKR - 

PEAK 

4. I f  the Yb marker reading is  less than or equal to  -131 dBVrms, check PASS on the 
Performance Test Record for CHAN 2. 

Table 2-1 7 Noise Level II 

I 1 kHz I 50 kHz 1 - < -144 ~ B V I ~  ( 

Specification 

5 -134 ~ B V I ~  

- 

Start 
Frequency 

20 Hz 

E.  Press the HP 3562A keys as follows: 

- 

Frequency 
Span 

1 kHz 

50 kHz 

WINDOW . . . . FLAT TOP 

50 kHz 

UNITS . . . .  P SPEC . . . . v/* 
UNITS 

F. For each of the start frequencies listed in table 2-17 perform steps 1 through 5: 

1. Press the HP 3562A keys as follows: 

FREQ . . . .  START FREQ . . . . To start frequency in 
table 

START 

2-76 

FREQ SPAN . . . . To frequency span in 
table 
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2. When the average is complete, press the HP 3562A keys as follows: 

A 

SPCL 
MARKER . . . . MRKR - 

PEAK 

3. I f  the Ya marker reading is  less than or equal to  the specification, check 
PASS on the Performance Test Record for CHAN 1. 

4. Press the HP 3562A keys as follows: 

B 

SPCL 
MARKER . . . . MRKR - 

PEAK 

5. If the Yb marker reading is less than or equal to  the specification, check 
PASS on the Performance Test Record for CHAN 2. 

If Test Fails Check: 

Adjustments 2nd Pass Gain Adjustment 
Section I l l  ADC Offset and Reference Adjustment 

Troubleshooting A33, A35 Input Boards 
Section VII A32, A34 Analog Digital Converter 

A5 Digital Filter 
A4 Local Oscillator 

2-34 CROSS TALK 

The cross talk test measures the amount of energy in one channel that has been coupled 
across from the other channel. This is accomplished by placing a high signal level on one 
channel and then measuring the relative signal amplitude on the other channel. 

Specification 

When a 50Q termination is used, the cross talk between channels wil l  be at least 140 dB 
below the input signal level. 

Required Test Equipment 

Frequency Synthesizer . . . .  HP 3325A 
50Q feedthrough termination . . . . HP 11048C 
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FREQUENCY SYNTHESIZER 
HP 3325A 

HP 11048C 
5 0  OHM FEEDTHROUGH 

TERMINATION 

ALLIGATOR/ALLIGATO 

Figure 2-26 Cross Talk Channel 1 Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-26. Refer to  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the frequency synthesizer as follows: 

Amplitude . . . . 14 Vrms 
High Voltage 
Output . . . .  ON 
Frequency . . . . 100 kHz 
Function . . . .  Sine Wave 

C. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . .  SINGLE 
CAL 

FREQ . . . .  CENTER FREQ . . . . 99 kHz 

WINDOW . . . . FLAT TOP 

AVG . . . .  16 ENTER 

. . . .  STABLE 

. . . . AUTO 1 . . . . AUTO 2 
UP & DWN UP & DWN 

RANGE 

START 

A & B  

X 100 kHz 
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SCALE Y FlXD 
SCALE 

PERFORMANCE TESTS 

D. Using the marker knob, move the Y marker to  the center of the X marker dot and 
press the HP 3562A keys as follows: 

H O L D  Y 
UPPER 

A 

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

FREQUENCY SYNTHESIZER 
HP 3325A 
, 

Figure 2-27 Cross Talk Channel 2 Test Setup 

F. If the delta Y i s  greater than or equal to  140 dB, check PASS on the Performance 
Test Record for channel 1. 

C .  Connect the test instruments as shown in figure 2-27 

H. Press the HP 3562A keys as follows: 

Y OFF 

START 

100 kHz 
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I. Using the marker knob, move the Y marker to  the center of the X marker dot and 
press the HP 3562A keys as follows: 

HOLD Y 
UPPER 

B 

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

MODEL 3562 I 
K. I f  the delta Y is greater than or equa 

Test Record for channel 2. 

I f  Test Fails Check: 

Adjustments None 

Troubleshooting A33, A35 
Section V l l l  

to  140 dB, check PASS on the Performance 

nput Boards 

ODE REJECTION 

This test measures the capability of the 3562A to  ignore a signal which appears 
simultaneously and in phase at the high and low input of a single channel. 

Specification 

When a common mode signal i s  input to  a single channel, the relative value compared 
to  the amplitude of the input single wil l  be: 

Frequency Specification 

Required Test Equipment 

Frequency Synthesizer . . . .  HP 3325A 
Common Mode Cable . . . .  H P 03562-61 620 

Procedure 

A. Connect the test instruments as shown in figure 2-28. Refer to  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the frequency synthesizer as follows: 

Function . . . .  Sine Wave 
High Voltage 
Output . . . .  O N  
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FREQUENCY SYNTHESIZER I HP 3325A 

BNC CABLE 
8120-1838 

Figure 2-28 Common Mode Rejection Test Setup #I 

C. Press the HP 3562A keys as follows: 

PRESET RESET 

CAL SINGLE 
CAL 

AVC . . . .  16 

STABLE 

FLAT TOP WINDOW . . . . 

A & B  

UNITS . . . .  P SPEC 
UNITS 

ENTER 

VOLTS 
RMS 

VOLTS 

Table 2-18 Common Mode Rejection 

1 3.413 Vrrns 1 500Hz I 11 dBVrrns / -12 dBVrrns I c65 dB 

D. For each of the frequencies listed in table 2-18 perform steps 1 through 9: 

Specification 

5 8 0  dB 

1. Set the Frequency Synthesizer as follows: 

Range 
Setting #2 

-8 dBVrrns 

Amplitude . . . . To signal amplitude in table 
Frequency . . . . To signal frequency in table 

Range 
Setting #I 

16 dBVrrns 

Signal 
Amplitude 

5.680 Vrrns 

Signal 
Frequency 

66 Hz 
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Press the HP 3562A keys as follows: 

FREQ . . . .  CENTER FREQ . . . . T 'o signal frequ 
table 

RANGE . . . . To range setting # I  in table 

ency i 

START 

SPC L 
MARKER . . . . MRKR - 

PEAK 

Record the Ya marker amplitude reading on the Performance Test Record as 
the first measurement for CHAN 1. 

Record the Yb marker amplitude reading on the Performance Test Record as 
the first measurement for CHAN 2. 

Connect the test instruments as shown in figure 2-29. 

Press the HP 3562A keys as follows: 

RANGE . . . . To range setting #2 in table 

START 

SCALE . . . .  Y AUTO 
SCALE 

X . . . .  To signal frequency in table 

FREQUENCY SYNTHESIZER 
UD 7726A 

-TEE 1250-0781 
*\--F TO F BARREL 

1250-0080 

I 

Figure 2-29 Common Mode Rejection Test Setup #2 
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7. When the average is  complete, record the Ya amplitude reading on the Per- 
formance Test Record as the second measurement for CHAN 1. 

8. Record the Yb amplitude reading on the Performance Test Record as the se- 
cond measurement for CHAN 2. 

9. Calculate the relative value for both channels: 

First - Second 
= Relative Value 

Measurement Measurement 

If Test Fails Check: 

Adjustments Input dc Offset Adjustment 
Section I l l  Calibrator Adjustment 

Troubleshooting A33, A35 lnput Boards 
Section VII A30 Analog Source 

2-36 EXTERNAL REFERENCE TEST 

This test determines if the external reference input wil l  lock on to  an external signal that 
is within the specified range. 

Specification 

The HP 3562A wi l l  lock t o  external signals of I, 2, 5, and 10 MHz f 0.07 %. The amplitude 
of the signal must be between 0 dBm and +20 dBm. 

Required Test Equipment 

Frequency Synthesizer . . . . HP 3325A 

HP 35628 
REAR PANEL VIEW 

REQUENCY SYNTHESIZER 
IP 3325A 

i 

Lq, ,, i 
y: m o o  QB ooooo @@ o o o o o  .. mB 00000 @El 

00000 
0 a OOODO 9 B - @  

I 

Figure 2-30 External Reference Test Setup 
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Procedure 

A. Connect the HP 3562A as shown in figure 2-30. Refer to  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set frequency synthesizer as follows: 

Frequency . . . . 1.000 MHz 
Amplitude . . . . 0 dBm 
Function . . . . Sine ~ a L e  

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

D. Perform steps 1 through 3: 

1. Press "FREQ" on the 3325A. 

2. Using the modify arrows on the 3325A, slowly decrease the frequency in 
100 Hz steps until the 'Source Not Locked' message is  displayed. 

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

E. Set the Frequency Synthesizer as follows: 

Frequency . . . . 10.000 MHz 

F. Perform steps 1 through 4: 

1. Press "PRESET" on the HP 3562A. 

2. Press "FREQ" on the 3325A. 

3. Using the modify arros on the 3325A, slowly increase the frequency in 
1 kHz steps until the 'Source Not Locked' message is displayed. 

4. Record the frequency value on the Perfor.mance Test Record. 

If  Test Fails Check: 

Adjustments 
Section I I I 

Troubleshooting 
Section V l l l  

20.48 MHz Reference Adjustment 

A31 Trigger Board 
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2-37 SOURCE RESIDUAL OFFSET 

This test measures the level of residual offset generated by the source at the OV offset 
setting. 

Specification 

The source residual offset wil l  be no more than 10 mV at the OV offset setting. 

Required Test -Equipment 

Digital Voltmeter . . . .  HP 3456A 

Figure 2-31 Source Residual Offset Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-31. Refer to  "Initial Equipment 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the digital voltmeter as follows: 

Function . . . . dc (=V) 

Trigger . . . .  Internal 
Range . . . .  Auto 

C. Press the HP 3562A keys as follows: 

PRESET . . . . RESET 

CAL . . . .  SINGLE 
CAL 

SOURCE . . . .  SOURCE LEVEL . . . . 1 V 

. . .  FIXED SINE . . . . 100 kHz 
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D. Record the digital voltmeter reading on the Performance Test Record for the 1V 
setting. 

E. Press the HP 3562A keys as follows: 

SOURCE . . . .  SOURCELEVEL . . . .  5 V  

F. Record the digital voltmeter reading on the Performance Test Record for the 5V 
setting. 

If  Test Fails Check: 

Adjustments None 

Troubleshooting A30 Analog Source Board 
Section V l  l l 

2-38 SOURCE A PLlTLlDE ACCURACY AND FLATNESS 

This test measures the amplitude accuracy and flatness of the HP 3562A source. 

Specification 

The amplitude reading will not deviate from the source amplitude setting by more than 1 dB 
(1 2.2%) when terminated into 1 Mil for frequencies between 0 Hz and 65 kHz, and + 1 dB, 
-1 5 dB for frequencies between 65 kHz and 100 kHz. 

Procedure 

A. Connect the HP 3562A source to  channel 1. 

B. Press the HP 3562A keys as follows: 

PRESET . . . .  

CAL . . . .  

INPUT 
COUPLE . . . .  

RANGE . . . .  

MEAS 
MODE . . . .  

SOURCE 

RESET 

SINGLE 
CAL 

GROUND 
CHAN 1 

5 Vpk 

SWEPT 
SINE 

ON 

LINEAR 
SWEEP 

SOURCE LEVEL . . . . 4.47 V 
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UNITS . . . .  P SPEC . . . . VOLTS 
UNITS RMS 

. . . . VOLTS 

FREQ .... STOP 
FREQ . . . . 65 kHz 

START 

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

1. Press the HP 3562A keys as follows: 

SCALE . . . .  Y FlXD 
SCALE . . . .  9 , l l d B  

2. I f  the trace is between the 9 dB and the 11 dB limits, check PASS on the Per- 
formance Test Record for the 0 to 65 kHz span. 

D. Press the HP 3562A keys as follows: 

FREQ . . . .  START 
FREQ . . . . 65 kHz 

START 

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

1. Press the HP 3562A keys as follows: 

SCALE . . . . Y FlXD 
SCALE . . . .  8 .5 , l ldB 

2. If the trace i s  between the 8.5 dB and the 11 dB limits, check PASS on 
the Performance Test Record for the 65 kHz to 100 kHz span. 

If  Test Fails Check: 

Troubleshooting A30 Analog Source Board 
Section Vl  l l 

2-39 SOURCE OUTPUT RESISTANCE C 

This test measures the output impedance of the analog source as a series resistance. . 

Specification 

The output impedance of the source is  50 Q Nominal 

Required Test Equipment 

50Q feedthrough termination . . . .  HP 11048C 
BNC cable . . . .  HP 11170A 
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HP 1104BC 
5 0  OHM FEEDTHROUGH 
TERMINATIONS 

Figure 2-32 Source Output Resistance Test Setup 

Procedure 

A. Connect the test instruments as shown in figure 2-32. 

B. Press the HP 3562A keys as follows: 

PRESET . . . . . .  RESET 

CAL 

INPUT 
COUPLE 

MEAS 
M O D E  

SOURCE 

START 

COORD 

UNITS 

SCALE 

SINGLE 
CAL 

GROUND 
CHAN 1 

SWEPT 
S l N E 

SOURCE . . . . . .  
LEVEL 

SWEPT 
UNITS 

Y AUTO . . . . . .  
SCALE 

CHAN 1 
AC 

LINEAR 
SWEEP 

VOLTS 
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I1 C. When the sweep is  complete press the HP 3562A keys as follows: 

SAVE 
RECALL . . . .  SAVE DATA # . . . .  1 . . .  .ENTER 

D. Remove the 50Q termination from the signal path and connect the output of the 
source directly to  channel 1. 

E. Press the HP 3562A keys as follows: 

START 

I1 F. When the sweep is  complete press the HP 3562A keys as follows: 

. . . . . .  MATH . . . . . .  SUB SAVED1 

. . . . . .  . . . . . .  D I V  SAVED1 

. . . . . .  . . . . . .  M PY 50, 0 

SOURCE DISTORTION 

This test measures the level of any spurious signals generated by the HP 3562A source. 

I Specification 

When the source is  set between dc and 1 0  kHz, the distortion wil l  be at least 60 dB below 
the signal level. When the source is set between 1 0  kHz and 100 kHz, the distortion wil l  
be at least 40 dB below the signal level. 

I Required Test Equipment 

Procedure 

A. Connect the HP 3562A source to  channel 1 .  

B. Press the HP 3562A keys as follows: 

PRESET . . . .  RESET 

CAL . . . .  SINGLE 
CAL 

INPUT 
COUPLE . . . .  CHAN 1 

AC 

GROUND 
CHAN 1 
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WINDOW 

AVG 

SCALE 

FLAT TOP 

MODEL 3562 1 1 
STABLE 

X FlXD 
SCALE 

ENTER 

. . .  .375, 100 kHz 

Table 2-19 Source Distortion 

C. For each of the range settings listed in table 2-19 perform steps 1 through 5: 

1. Press the HP 3562A keys as follows: 

Delta Y 
Value 

60 dB 
60 dB 
40 dB 
40 dB 

Range 
Setting 

25 rnVpk 
5 Vpk 

25 rnVpk 
5 Vpk 

Y OFF 

RANGE . . . . To range setting in table 

Source 
Amplitude 

25 mVpk 
5 Vpk 

25 mVpk 
5 Vpk 

SOURCE . . . . SOURCE LEVEL . . . . To source amplitude in 
table 

Source 
Frequency 

10 kHz 
10 kHz 
99 kHz 
99 kHz 

. . . .  FIXED SINE . . . . To source frequency in 
table 

START 

SCALE . . . .  

SPCL 
MARKER . . . . 

Y AUTO 
SCALE 

MRKR - 
PEAK 

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

3. Press the HP 3562A keys as follows: 

Y . . . .  HOLD Y UPPER 
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4. Using the marker knob, move the Y marker until the delta Y reading equals 
the delta Y value in the table. 

5. If there is  no distortion above the lower Y marker line, check PASS on the 
Performance Test Record. 

If  Test Fails Check: 

Adjustments Source dc Offset Adjustment 
Section I I I  

Troubleshooting A30 Analog Source Board 
Section VI I A4 Local Oscillator Board 

2-41 SOURCE ENERGY MEASUREMENT 

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

Specification 

The percentage in-band energy of the random noise wil l  be at least 70%. The percentage - - .  

in-band energy of the chirp wil l  be at least 85% 

Required Test Equipment 

Digital Voltmeter . . . . HP 3456A 
BNC Tee . . . . H P 1250-0781 

TEE 
1250-0781 

Figure 2-33 Source Energy Measurement Test Setup 
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Procedure 

A. Connect the test instruments as shown in figure 2-33. Refer to "lnitia 
Setup," paragraph 2-20, for unspecified parameters. 

B. Set the test instruments initially as follows: 

Digital Voltmeter 

Function . . . . ac V (-V) 
Trigger . . . . Internal 

C. Press the HP 3562A keys as follows: 

MODEL 35t 

I Equipment 

PRESET 

CAL 

INPUT 
COUPLE 

WINDOW 

RANGE 

SOURCE 

FREQ 

AVG 

START 

UNITS 

COORD 

SPCL 
MARKER 

. . .  RESET 

. . .  SINGLE 
CAL 

. . . GROUND 
CHAN 1 

I Vrms 

1 kHz 

5 kHz 

ENTER 

VOLTS 
RMS 

VOLTS 

. . . POWER 

. . .  UNIFRM (NONE) 

. . . 2 Yrms 

. . .  SOURCE LEVEL.. . . 

. . . FREQ SPAN . . . . 

. . . CENTER FREQ . . . . 

. . .  160 . . . .  

. . .  STABLE 

. . .  P SPEC . . . .  
UNITS 



EL 3562A PERFORMANCE TESTS 

D. Perform steps 1 through 3: 

1. Take at least 160 averages by pressing the HP 3456A keys as follows: 

M A T H  

RDCS 
STORE 

2. After the "RDCS STORE" annunicator turns off, press the HP 3456A keys as 
follows: 

HOLD 

RDCS 
STORE 

RECALL 

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 follows: 

SOURCE . . . .  PRIODC CHIRP 

SELECT 
TRIG SOURCE 

TRIG 

START 

SPCL 
MARKER . . . . POWER 

C. Repeat parts D and E. 

H. The percentage in-band energy for random noise and chirp are calculated using 
the following formula: 

'HP 3562A Reading X 100 = percentage in-band energy 
Voltmeter Reading 
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I f  Test Fails Check: 

Adjustments 

Troubleshooting 
Section VII 

None 

A30 Analog Source Board 
A1 Digital Source Board 
A4 Local Oscillator Board 

CE TEST RECORD 

2-21 Self Test  PASS 

2-22 DC Offse t  

Specification Range 
Setting 

Measured  Value  

CHAN I CHAN 2 
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2-23 Amplitude Accuracy and Flatness 
Measurement One 

BNC shell grounded 

Range 
Setting 

Specification 

Lower Limit 

8.849 dBV 

Signal 
Frequency 

Measured Value 

Upper Limit 

9.151 dBV 

I 

-11 dBV I 1 kHz 

CHAN I 

9 dBV 

9 dBV 

-13 dBV 

-13 dBV 

-13 dBV 

-13 dBV 

-23 dBV 

-23 dBV 

-26 dBV 

-21 dBV 

-17 dBV 

-14 dBV 

2-23 Amplitude Accuracy and Flatness 

CHAN 2 

1 kHz 

99 kHz 

1 kHz 

50 kHz 

90 kHz 

99 kHz 

1 kHz 

99 kHz 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

Measurement Two 

BNC shell grounded 

Range 
Setting 

Signal 
Frequency 

1 kHz 

1 kHz 

1 kHz 

1 kHz 

Specification 

1 kHz 

1 kHz 1 -39.25dBV 1 -38.75dBV I I 

Measured Value 

Lower Limit 

1 kHz 

CHAN 1 Upper Limit 

I I I I 
-43.25 d BV 

CHAN 2 

-42.75 d BV 

I I I I 
-41.25 dBV -40.75 dBV 
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2-23 Amplitude Accuracy and Flatness 
I Measurement Three I 

BNC center conductor grounded I 

Range Signal 
Setting Frequency 

8 dBV 1 kHz 
I 

8 dBV 99 kHz 
I 

-11 dBV 1 kHz 

I 
-13 dBV I 1 kHz 

I 
-13 dBV 50 kHz 

I 

-13 dBV 99 kHz 

1 -27 dBV I 1 kHz 

( -27 dBV 1 99 kHz 

Specification Measured Value 

Lower Limit Upper Limit CHAN I CHAN 2 
I I I 

2-24 Amplitude Linearity 

Signal Frequency = 10 kHz Range Setting = 10 Vrms 

BNC shell grounded 

Measured Value 
Specification 

Amplitude 
Upper Limit Lower Limit CHAN I CHAN 2 

10.00 Vrms 10.18 Vrms 9.827 Vrrns 

1.000 Vrms 1 ,019 Vrms 981.4 rnVrms 
I I I 

BNC center conductor grounded 

I I 
10.00 Vrrns 10.59 Vrms 9.439 Vrms 

I I I I 

1.000 Vrrns 1.061 Vrrns 942.6 mVrms 
I I I I 
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2-25 Amplitude and Phase Match 

BNC shell grounded 

Range 
Setting 

-49 dBV 

0 dBV 

10 dBV 

BNC center conductor grounded 

1 184 kHz 1 72 kHz 1 

Part 

1 

2 

3 

-13 dBV 

8 dBV 

2-26 Anti-Alias Filter Response 

/ 206 kHz 1 50 kHz I 

Signal 
Frequency 

156 kHz 

PASS 

7 

8 

2-27 Frequency Accuracy 
I I 

Alias 
Frequency 

100 kHz 

267 kHz 

I Signal Frequency 

- 

Amplitude 
Specification 

fO. l  dB 

f 0.1 dB 

f 0.1 dB 

f 0.8 dB 

f 0 . 8  dB 

Specification 
Lower Limit Upper Limit 

PASS 
CHAN I 

11 kHz 

Measured Value 

Part 

4 

5 

6 

9 

10 

5 - 8 0  dB 

+ 8.5O 

+ 8.8O 

PASS 
CHAN 2 

2-28 Input Coupling lnsertion Loss 
I 

PASS 

Specification 

5 - 8 0  dB 

99,000 Hz 

Phase 
Specification 

+ 0.5O 

f O S O  

f 0.5O 

98.996 kHz 99.004 kHz 

Channel 1 Channel 2 

Insertion Loss Insertion Loss Specification 

<3 dB 

Specification 

<3 dB 
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2-29 Single Channel Phase Accuracy 

BNC shell grounded 

I Signal 
Frequency 

Slope 

Trigger 

9 kHz 

9 kHz 

Specification 1 Measured Value 

I I I I I I 
TY pe 

9 kHz 

I 99 kHz I POS 1 CHAN 2 1 -102' 1 -78.0' 1 I 

POS 

POS 

9 kHz 

99 kHz 

1 99 kHz 

Lower Limit 

I I I I I I 

POS 

I POS I EXT ( - 

CHAN 1 

CHAN 2 

NEC. 

POS 

BNC center conductor grounded 

Upper Limit 

E XT 

Signal 
Frequency 

- 92.5' 

-92.5' 

EXT 

CHAN 1 

Trigger 

CHAN 1 

- 87.5' 

- 87.5' 

- 92.5' 

Specification 

CHAN 2 

- 87.5' 

87.5' 

-102' 

( Measured Value 

92.5' 

- 78.0' 

9 kHz 

9 kHz 

9 kHz 

9 kHz 

99 kHz 

99 kHz 

99 kHz 

POS 

POS 

POS 

NEC 

POS 

POS 

POS 
1 

-96.5' 

- 96.5' 

-96.5' 

83.5' 

- 1 06' 

- 106' 

-106' 

CHAN 1 

CHAN 2 

EXT 

E XT 

CHAN 1 

CHAN 2 

EXT 

-83.5' 

- 83.5' 

- 83.5' 

96.5' 

- 74.0' 

- 74.0' 

- 74.0' 
- 



2-30 Input Impedance 

Resistance Measurement 

Measured Value 
Range Setting Specification 

Lower Limit Upper Limit CHAN 1 CHAN 2 

Capacitance Measurement 

Channel 1 Channel 2 

Vin = Vrms Vin = Vrms 

I vc = ~ r m s  1 vc = Vrms 

Measured Value Specification 

CHAN I CHAN 2 

2-31 Harmonic Distortion 

Measurement One 

Signal 
Frequency 

Measured 
Channel 1 
Harmonic 
Frequency 
Amplitude 

Measured 
Channel 2 
Harmonic 
Frequency 
Amplitude 

Specification 

Measurement Two 
I I I 

Measured Measured 
Channel 1 Channel 2 

Signal Harmonic Harmonic 
Frequency Frequency Frequency 

Specification L 
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2-32 lntermodulation Distortion Measurement One I 
BNC shell grounded Channel 1 Channel 2 

Harmonic Frequency PASS Specification PASS Specification 

6 kHz 5 - 8 0  dB 5 - 8 0  dB 

14  kHz 5 - 8 0  dB 5 - 8 0  dB 

12 kHz 5 - 8 0  dB 5 - 8 0  dB 

I 
- 

8 kHz 1 
BNC center Channel 1 

conductor grounded 
Channel 2 

Harmonic Frequency PASS Specification PASS Specification 

6 kHz 5 - 8 0  dB 5 - 8 0  dB 

14 kHz 5 - 8 0  dB 5 - 8 0  dB 

12 kHz 5 - 8 0  dB 5 - 8 0  dB 

8 kHz -80 dB 5 - 8 0  dB 

2-32 lntermodulation Distortion Measurement Two 
I I 

1 BNC shell floating I Channel 1 I Channel 2 1 
Harmonic Frequency PASS Specification PASS Specification 

10 kHz 5 - 8 0  dB 5 - 8 0  dB 

79 kHz 5 -80 dB 5 -80 dB 
I I I I 

I 20 kHz I 1 5 - 8 0  dB 1 I 5 - 8 0 d ~  I 
69 kHz 5- 80 dB 5 - 8 0  dB 

BNC center Channel 1 Channel 2 
conductor grounded 

Harmonic Frequency I PASS I Specification I PASS I Specification 1 
10 kHz 5 -80 dB 1 - 8 0  dB 

79 kHz 5 - 8 0  dB 1 - 8 0  dB 

20 kHz 5 -80 dB 1 - 8 0  dB 
I I I I 

69 kHz 1 5 - 8 0  dB 1 1 - 8 0 d B  
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I 2-33 Noise and Spurious Signal Level 

1 Spurious Signals 

I 60 kHz 

Start 
Frequency 

20 Hz 

1 kHz 

10 kHz 

20 kHz 

30 kHz 

40 kHz 

50 kHz 

10 kHz 

70 kHz 

Frequency 
Span 

1 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

PASS 
CHAN I 

80 kHz 10 kHz 

I 90 kHz I 10 kHz / 
Noise Level 

PASS I Specification 
CHAN 2 

Start 
Frequency 

20 HZ 

1 kHz 

I 2-34 Cross Talk I 

PASS 
CHAN I 

Frequency 
Span 

50 kHz 

1 kHz 

50 kHz 

PASS 
CHAN 2 

5 -134 d ~ ~ / m  

5 -144 d B V 1 d - E  

50 kHz 

PASS 
Channel 1 

Specification 

- 
5 -144 d ~ v / J  Hz 

PASS 
Channel 2 Specification 

1140 d B  
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2-35 Common Mode Rejection 

Signal 
Frequency 

66 Hz 

500 Hz 

Signal 
Frequency 

First - 
= Relative Value 

Measurement Measurement 

First 
Measurement 

CHAN I 

First 
Measurement 

CHAN 2 

Second Measured 
Measurement Value 

Second Measured 
Measurement Value 

CHAN 2 CHAN 2 

Specification 

Specification 

I 10 MHz I I >10.001 MHz I 

2-36 txternal Reference Test 

2-37 Source Residual Offset 
- 

Voltage 

Specification 

<999.90 kHz 

Frequency 

1 MHz 

1 Vpk I 

Measured Value 

1 5 Vpk I 

Specification I Measured Value I 
Lower Limit Upper Limit 

I 
- 10 mVpk 10 mVpk 

I 

-10 mVpk 10 mVpk I I 

2-38 Source Amplitude Accuracy and Flatness 

0 Hz to 65 kHz I PASS 
I 

65 kHz to 100 kHz I PASS 



2-40 Source Distortion 

Source Source Specification 
Amplitude Frequency PASS 

25 rnVpk 10 kHz 2 6 0  dB 

5 Vpk 10 kHz 2 6 0  dB 

25 mVpk 99 kHz 2 4 0  dB 

5 Vpk 99 kHz 2 4 0  dB 

2-41 Source Energy Measurement 

Random Noise: 

HP 3562A Reading (r 1 = r 70% 

Voltmeter Average ( 1 % in-band energy 

Periodic Chirp: 

HP 3562A Reading (7 ) 
X 100 = 2 8 5 %  

Voltmeter Average ( 1 % in-band energy 
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ADJUSTMENTS 

This section describes adjustments and checks required to  bring the HP 3562A within the 
specifications listed in Table 1-1. If adjustments are made to  a particular board, all adjust- 
ments specified for that board should made in the order shown in Table 3-1. These pro- 
cedures should be performed if the specifications of Table 1-1 are not met, if instructed 
to do so in the troubleshooting section, or after component replacement. These procedures 
should not be performed as routine maintenance. 

NOTE 

Allow the HP 3562A to warm up fcr an hour before performing 
any adjustments. This is not critical for most o f  the adjustments 
due to the automatic calibration feature. I t  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 

Power supply shut-down level 
20.48 MHz reference 
2nd pass offset 
2nd pass gain 
ADC offset 
ADC reference 
Track-&-hold offset 
lnput dc offset side A 
lnput dc offset side B 
lnput attenuators: 

side A 40 dB 
side A 20 dB 
side B 40 dB 
side B 20 dB 

Source dc offset 
Calibrator gain 

3-2 EQUIPMENT REQUI.RED 

Board I Component 

Pwr supply 
Trigger 
ADC 
ADC 
ADC 
ADC 
ADC 
lnput 
lnput 

lnput 
lnput 
lnput 
lnput 
Source 
Source 

Table 1-2 lists the equipment required for the adjustment procedures. Any equipment which 
meets the critical specifications given in the table may be substituted for the recommended 
model. 
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Although the HP 3562A is  designed in accordance with international safety standards, 
this manual contains information, cautions, and warnings which must be followed to  ensure 
safe operation and to  keep the unit in a safe operating condition. Service and adjustments 
should be performed only by qualified personnel who are aware of the hazards involved. 

WARNING I 

Any interruption of  the protective [ground] conductor inside or 
outside the unit, or disconnection of  the protective earth terminal 
can expose operators to potentially dangerous voltages. 

on l y  fuses of  the rated current and specified type should be used 
for replacement. The use o f  repaired fuses and short circuiting of  
fuse holders is not permitted. Whenever fuse protection has been 
impaired, the HP 3562A must be made inoperative. 

Adjustments performed in this section are performed with power 
applied and the protective covers removed. These adjustments 
should be performed only by trained service personnel who are 
aware of  the hazards involved (such as fire and electrical shock]. 

Under no circumstances should an operator remove any covers, 
screws, shields or in any other way access the interior o f  the 
HP 3562A. There are no operator controls inside the instrument. 

Description: 

The only power supply (A18) adjustment is  the line level voltage at which the power supply 
becomes active. This adjustment should be made only when there has been a failure of 
the low-line power shut down circuit or the power shut down occurs for line voltages above 
81 Vrms when operated on 11 5 Vac mains power or above 162 Vrms when operated on 
230 Vac mains power. 

None of the HP 3562A dc power supply voltages are adjustable. 

Equipment Required: 

Variable ac power supply 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 19808 
10:l Oscilloscope probe . . . . . . . . . . . . . . . . . . .  HP 1001 4A 
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Procedure: 

ADJUSTMENTS 

Turn the HP 3562A off, remove the line power cord from the rear panel and place 
the instrument on i t s  top or side with the bottom panel ful ly accessible. 

Remove the HP 3562A bottom cover. None of the internal covers need to  be removed. 

I f  the mains power voltage selector (on the rear panel) is not in the 115V setting, switch 
it to  115V. 

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

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. 

Configure the scope for dc coupling and connect the scope input to  A18TP12 using 
a 10:l probe. See figure 3-1. 

Turn the HP3562A on. 

Turn A18R1 ful ly CCW and then CW until the signal at TP12 goes low; then turn it 
CCW until it just goes high. The setting may be tested by lowering the output voltage 
of the variable ac power supply to  78 Vrms at which point the signal on TP12 should 
be low. 

This completes adjustment of the power supply. If the instrument is normally operated 
on 230 Vac mains supply, set the rear panel voltage selector to  230V. 
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NOTE: The A18 board 
runs the length of the in- 
strument underneath the 
display, and is accessed 
from below by removal of 
the bottom cover. 

Figure 3-1 Power supply component locator (A1 8) 

Description: 

This procedure adjusts the 20.48 MHz frequency reference circuit on the trigger board 
(A31). This circuit is the source of the timing reference for the ADC boards (A33), the local 
oscillator (A4) and the main power supply (A18). 

Equipment Required: 

Frequency Standard . . . . . . . . . . . . . . . . . . . . . . .  10 MHz Freq Standard 
Frequency counter . . . . . . . . . . . . . . . . . . . . . . . .  HP 5351 B 
1 : I  scope probe . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P 10083A 
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Instrument power should always be turned of f  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure 

1. Disconnect the line power cord from the rear panel of the HP 3562A. 

2. Remove the instrument top cover. This adjustment can be performed without putting 
the board on an extender board. 

3. Move jumper A31 1201 to  the test position (connects the lower two pins together). 

4. Reconnect the line power cord and turn the power switch ON. 

NOTE 

Before making 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 t o  the counter reference input and connect 
the counter's main counting input to  A31TP10 (VCO output) using the 1 : l  probe. 

6. Adjust A31R208 for a counter reading of 20.48 MHz t 2 0 0  Hz. 

7. Remove the power and return A31 1201 to  the normal position on the upper two pins. 

This completes the adjustment. 

Description: 

This procedure adjusts the dc offset of the second pass circuit on the ADC board (A32). 
This procedure adjusts the dc offsets to  prevent nonlinear ADC operation near DAC tran- 
sition levels. I f  this adjustment is  performed, 3-8 (track and hold offset) must also be done. 

Equipment Required: 

Synthesized function generator . . . . . . . . . . . . . .  HP 3325A 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P 1980B 
1 : I  Oscilloscope probe . . . . . . . . . . . . . . . . . . . . .  HP 10083A 
Extender board (part of k i t  03562-84401) . . . . . .  HP 03562-66542 
Adapter cable (part of k i t  03562-84401) . . . . . . .  HP 03585-61616 
Capacitive load . . . . . . . . . . . . . . . . . . . . . . . . . . .  (see note) 
Shorting clip 
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Special note: A capacitive load may be used to  reduce noise on the scope display in the 
following adjustment. This part is not required to  perform this adjustment, but i t  does 
make i t  easier to  evaluate the results the first few times through the procedure. It con- 
s i s t s  of a capacitor between the scope input and ground. It is made using a 3300 pf silver 
mica capacitor and two panel-mount BNC connectors; one female and one male. The 
HP part numbers for these parts and a drawing showing construction appear in figure 3-3. 

Item Qty. Description HP PIN 
1 1 3300 pf cap  01 60-2230 
2 1 male BNC 1250-0045 
3 1 female BNC 1250-001 8 
4 2 solder lugs 0360-1 632 
5 2 hex nuts 2950-0043 

Figure 3-3 Capacitive load 

Instrument power should always be turned of f  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure: 

1. Disconnect the line power cord from the rear panel of the HP 3562A. 

2. Remove the ADC board to  be adjusted and place it on the extender board. 

3. Reconnect the line power cord and turn the power switch ON 

4. Connect A32TP400 to  a ground test point with a shorting clip. This disables the offset 
DAC. 

5. Remove the coaxial cable connected to  A321200 and connect the synthesizer output 
to  A32J200 with the BNC-to-SMB adapter cable. Set the synthesizer for a 30 mVp-p 
triangle wave at 200 Hz. 

6. Connect the scope to  A32TP401 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 should 
be set for 2 mV/div, 2 msldiv, ac coupling, BW limit on, and externally triggered. 

7. Press the following keys in the order given: 

PRESET . . . . RESET 

RANGE . . . . 7 . . . . . . . dBVrms 

SPCL FCTN . . . . BEEPER ONIOFF . . - 66 . . ENTER (Dither off) 
. . . . BEEPER ONIOFF . . -69 . . ENTER (2nd pass only) 
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NOTE 

Pressing the beeper key toggles the beeper between on and off. 
I t  does not matter whether the beeper is turned on or of f  as long 
as the keys are pressed in the order specified. I f  beeper commands 
have been activated, the instrument must be reset before it can 
make measurements. This is required because the beeper com- 
mands configure internal circuits for special tests which do not 
allow accurate measurements to be made. 

Figure 3-4 ADC board component locator (A321 

I f  the circuit is badly out of adjustment the signal may appear as a triangle waveform 
with either the upper or lower corners extending outward as spikes as shown in figure 
3-5. The following adjustments should reduce the spikes to  form a regular triangle 
waveshape and then flatten the triangle waveform into a "straight" line as shown in figure 
3-8. The noise remaining after adjustment appears in varying amounts on most boards. 

8. Adjust A32R408 to  remove sharp spikes in the scope waveform as shown in figure 
3-6. These spikes may protrude up or down, depending on which way the adjustment 
is  off. 

9. Adjust A32R422 to  flatten the triangle signal at A32TP401 (shown out of adjustment 
in figure 3-7). 

3-8 



Figure 3-5 Both R408 & R422 out of 
adjustment 

Figure 3-7 R422 needs adjustment (spikes 
may extend down) 

ADJUSTMENTS 

Figure 3-6 R408 needs adjustment 

L 

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 line power cord from the HP 3562A rear panel, remove the extender board and reinstall 
the ADC board in the card cage. 

3-7 ADC OFFSET AND REFERENCE ADJUSTMENT 

Description: 

This procedure nulls the ADC's dc offset and optimizes i t s  reference voltage. 

NOTE 

The second pass gain adjustment described in section 3-6 must 
be completed before making this adjustment. 

Equipment Required: 

. . . . . . . . . . . . . . . . . . . . .  Frequency Synthesizer H P 3325A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Oscilloscope HP 1980B 

. . . . . . . . . . . . . . . . . . . .  10: l  Oscilloscope Probe HP 10014A 
Extender board (part of k i t  03562-84401) . . . . . .  HP 03562-66542 
Adapter cable (part of k i t  03562-84401) . . . . . . .  HP 03585-61616 
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Instrument power should always be turned off  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure: 

Disconnect the line power cord from the rear panel of the HP 3562A. 

Remove the ADC board to  be adjusted and place it on the extender board. 

Reconnect the line power cord and turn the power switch ON 

Connect A32TP400 to  a ground test point. 

Set the frequency synthesizer for a 800 mVp-p triangle signal at 200 Hz. Connect the 
frequency synthesizer t o  A32J200 through the adapter cable. 

Connect the scope to  A32TP405 using the 10:l probe. Do not use the capacitive load. 
Configure the scope for 15 mV/div, 1.5 msldiv, dc coupling, BW limiting on, and trig- 
gering HF rejection. 

Press the following keys in the order given: 

PRESET . . . . RESET 

RANGE . . . . 7 . . . . . . . dBVrms 

SPCL FCTN . . . . BEEPER ON/OFF . . - 66 . . ENTER (Dither off) 

(if s t i l l  in "second pass only" from previous adjustment, beeper -68 enter wil l  
return to  normal two pass operation) 

NOTE 

Pressing the beeper key toggles the beeper between on and off. 
I t  does not matter whether the beeper is turned on or of f  as long 
as the keys are pressed in the order specified. I f  beeper commands 
have been activated, the instrument must be reset before i t  can 
make measurements. This is required because the beeper com- 
mands configure internal circuits for special tests which do not 
allow accurate measurements to be made. 

Three traces should now appear on the scope display as shown in figure 3-10; 1) a 
straight, horizontal line in the upper half of the display, 2) a clean triangle wave in 
the lower half of the display, and 3) a "noisy" signal in the lower half of the display 
that may appear as either a straight or triangular line. The following adjustments flat- 
ten this last signal and center it in the clean triangular signal. 
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Figure 3-9 ADC board component locator (A321 

=igure 3-10 Both R401 & R400 
out of adjustment 

Figure 3-1 1 

Figure 3-1 2 

R401 adjusted to 
flatten "noisy" 
triangle signal 

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 figure 3-11 

10. Adjust A32R400 to  center the f lat trace in the clean triangle trace as shown in figure 
3-12. 

This completes the adjustment. If no more adjustments are to be made to  this board, remove 
the line power cord from the HP 3562A rear panel, remove the extender board and reinstall 
the ADC board in the card cage. 

Description: 

This procedure minimizes the track and hold dc offset. This adjustment is  required if the 
second pass gain adjustment (3-6) is performed, for optimal dc response. 

Equipment Required: 

Extender board (part of k i t  03562-84401) . . . . . . HP 03562-66542 

I CAUTION I 
Instrument power should always be turned of f  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure: 

1. Disconnect the line power cord from the rear panel of the HP 3562A 

2. Remove the ADC board to  be adjusted and place it on the extender board. 

3. Reconnect the line power cord and turn the power switch ON. 

4. Connect A32TP400 to  a test point ground. 

5. Move A321300 to  the lower two pins. 

6 .  Press the following keys in the order given: 

PRESET . . . . RESET 

RANGE . . . . 7 . . . . . . . dBVrms 

SPCL FCTN . . . . BEEPER ONIOFF . . -66 . . ENTER (Dither off) 
. . . . BEEPER ONIOFF . . -67 . . ENTER (Autozero off) 
. . . . SERVlC TEST 
. . . . LOOP ON 
. . . . TEST INPUT 
. . . . ADC 
. . . . PASS THRU 



ADJUSTMENTS 

NOTE 

Pressing the beeper key toggles the beeper between on and off. 
I t  does not matter whether the beeper is turned on or of f  as long 
as the keys are pressed in the order specified. I f  beeper commands 
have been activated, the instrument must be reset before it can 
make measurements. This is required because the beeper com- 
mands configure internal circuits for special tests which do not 
allow accurate measurements to be made. 

8. Numbers appear on the screen under the headings "Channel 1" and Channel 2." Ad- 
just A32R408 until the number corresponding to  the channel under test i s  0 +16. 

This completes the adjustment of the ADC board. Remove the line power cord from the 
HP 3562A rear panel, return jumper j300 to  the upper two pins (normal position), remove 
the shorting clip between TP400 and ground, remove the extender board and reinstall the 
ADC board in the card cage. 

A22 

Board 
Location P Key 

Figure 3-1 3 ADC board component locator (A321 
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Description: 

This procedure centers the offset DAC on the ADC board to  allow it maximum correction 
range in either the positive or negative direction. 

Equipment Required: 

Extender board (part of k i t  03562-84401) . . . . . . HP 03562-66542 

/ CAUTION I 
Instrument power should always be turned of f  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure: 

1. Disconnect the line power cord from the rear panel of the HP 3562A. 

2. Remove the Input board (A33) t o  be adjusted and place it on the extender board. Be 
sure to  reconnect the coax between the input board and i t s  accompanying ADC board. 

3. Remove the ADC board of the same channel as the input board under adjustment 
and ground TP400. Replace the board in the instrument. 

4. Short all three pins of the input connector A33J300 and A33TP501 together. Since the 
center pin of the input connector is ground, this grounds the input signals and TP501. 

5. Reconnect the line power cord and turn the power switch ON. 

6. Press the following keys in the order given: 

RANGE . . . . - 51 . . . . dBVrms 

INPUT 
COUPLE . . . . Select dc coupling 

X . . . . (Turn on the X marker at frequency having the largest 
magnitude; in this case it should be 0 Hz) 

To adjust channel two, also press: 

MEAS DlSP . . . . POWER SPEC2 

7. Adjust A33R212 for a marker amplitude reading of less than -85 dB on the HP 3562A 
display. 

8. Remove the ground connection from A33TP501. 
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A22 

, r p V  Board 
Location 

I ATTENUATOR 1 
ADJUST 

OFFSET 
ADJUST 

@ 

ATTENUATOR 

r 1 

OFFSET 
ADJUST 

@ 
R212 

Figure 3-14 Input board component locator (A331 

9. Adjust A33R112 as described in step 7. 

This completes the adjustment. If no more adjustments are to be made to  this board, remove 
the line power cord from the HP 3562A rear panel, remove the ground wire from the ADC 
board, remove the extender board and reinstall the input board in the card cage. 

3-10 INPUT ATTENUATORS 

Description: 

These adjustments set the input attenuation levels on either of the two input boards (A33 
or A35). There are two pair of attenuators on each channel. In measurements 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 floated there are 20 dB and 40 dB attenuators 
for each side of the input signal for each board (2 ranges on 2 signal lines on 2 boards 
= 8 total). 
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NOTE 

The input board assemblies for the two channels are identical but 
i t  is recommended that they not be interchanged after adjustment. 

Equipment Required: 

Extender board (part of k i t  03562-84401) . . . . . . HP 03562-66542 

Instrument power should always be turned off  before any boards 
are removed or installed. Failing to do so causes circuit failure in 
most cases. 

Procedure: 

1. Disconnect the line power cord from the rear panel of the HP 3562A. 

2. Remove the Input board to  be adjusted and place it on the extender board. 

3. Reconnect the line power cord and turn the power switch ON. 

4. Connect the front two pins of the input connector together. This grounds the low side 
of the differential input signal. 

5. Press the following keys in the order given: 

PRESET . . . . RESET 

RANGE . . . . I dBVrms (disables 
autoranging) 

PAUSEICONT 

SPCL FCTN . . . . SERVlC TEST 
. . . . LOOP ON 
. . . . TEST INPUT , 

. . . . FR END ADJUST 

. . . . SlDE A 40 dB 

Numbers should appear on the screen under the headings "Channel 1" and "Channel 2". 

6. Adjust A33C206 for a zero reading on the HP 3562A display. 

7. Press the SlDE A 20 dB softkey. 

8. Adjust A33C202 for a zero reading on the HP 3562A display. 

9. Move the shorting clip on the input connector to  the rear two pins, shorting the high 
side of the differential input signal t o  ground. 

3-1 6 



,DEL 3562A AD) USTMENTS 

ATTENUATOR 

r ""jug 1 

OFFSET 
ADJUST 

@ 
R112 

ATTENUATOR 

OFFSET 
ADIUST 

Figure 3-1 5 Input board component locator (A33) 

10. Press the S l D E  B 40 d B  softkey. 

11. Adjust A33C106 for a zero reading on the HP 3562A display. 

12. Press the SlDE B 20 d B  softkey. 

13. Adjust A33C102 for a zero reading on the HP 3562A display. 

This completes the adjustment. Disconnect the line power cord from the HP 3562A rear 
panel, remove the extender board and reinstall the input board in the card cage. 
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Description: 

This procedure adjusts the dc offset control circuitry for proper amplitude. This adjust- 
ment sets the gain for the dc offset D/A converter. 

Equipment Required: 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Digital Voltmeter HP 3455A 

Procedure: 

1. Preset the HP 3562A by pressing the PRESET hardkey and the RESET softkey. 

2. Press the following keys in the order given: 

. . . .  . . . .  . . . .  SOURCE SOURCE LEVEL 0 Vpk 

. . . .  DC OFFSET . . . . . . . .  10 . . .  Vpk 

3. Connect the digital voltmeter to  the HP 3562A source front panel output using a BNC 
cable and a BNC-to-banana adapter. 

4. Adjust A30R9 for a 10 V +75 mV reading on the voltmeter. 

5. Press the DC OFFSET softkey and enter a -10 Vpk offset. 

6. Check for a -10 V voltmeter reading. Adjust A30R9 so both the the + I 0  V setting 
and the -10 V setting are within 75 mV of the programmed value. 

This completes the adjustment. Remove the line power cord from the rear panel and discon- 
nect all equipment. 
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Figure 3-1 6 Analog source component locator; A30R9 
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Description: 

This procedure adjusts the HP 3562A's internal calibrator on the analog source board for 
the optimum amplitude setting. 

Equipment Required: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC Calibrator Fluke 5200A 
. . . . . . . . . . . . . .  Synthesized function generator HP 3325A 

Procedure: 

1. Phase lock the calibrator t o  the function generator and turn calibrator phase lock ON. 

2. Preset the HP 3562A by pressing the PRESET hardkey and the RESET softkey. 

3. Set the calibrator for 0.2 Vrms and 4 kHz. 

4. Connect the calibrator output to  the HP 3562A Input 1. 

5. Press the following keys in the order given: 

. . . .  SPCL FCTN SERVIC TEST 

. . . .  LOOP ON 

. . . .  TEST INPUT 

. . . .  FR END ADJUST 

. . . .  CALIBR ADJUST 

6. The HP 3562A display should now show a number that i s  constantly changing. Adjust 
A30R10 until this number is positive as often as it is negative. 

This completes the adjustment. Remove the line power cord and reinstall the instrument 
top cover. 
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Figure 3-1 7 Analog source component locator; A30R10 
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REPLACEABLE PARTS 

This section contains information for ordering replacement parts. Table 4-1 l i s t s  the ab- 
breviations used in Table 4-3, Replaceable Parts List, and throughout this manual. Table 
4-2 lists the names and addresses that correspond to  the manufacturers' code numbers. 

NOTE 

An instrument may contain mixed Englishlmetric fasteners. 
lnstruments with serial numbers less than 2502A00566 use English 
fasteners for the cabinet. lnstruments 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  organized as follows: 

PC boards and their components is  alphanumeric order by reference designators. 

Chassis-mounted components and hardware grouped by top, bottom, front, back and 
side assemblies. Cables are included in a separate group. 

The information for each part consists of the following: 

REFERENCE DESIGNATOR 

Component Type 

HP PART NUMBER 

CD -The Check Digit used by HP to  verify that an order has been transmitted correctly. 

QTY - The total quantity in the PC board. 

DESCRIPTION - The HP description of the part. 

MFR CODE - The manufacturer's code. 

MFR PART NUMBER - The manufacturer's part number. 
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NOTE 

The total quantity of  each part is given once for each board - 
at the first appearance o f  the part number on the board compo- 
nent listing. 

RDERlNG INFO 

Ordering Listed Parts 

MODEL 3562 

To order a part listed in the replaceable parts table, quote the Hewlett-Packard part number 
(with the check (CD)), indicate the quantity required, and address the order to  the nearest 
Hewlett-Packard office. The check digit wil l  ensure accurate and timely processing of 
your order. 

Ordering Non-listed Parts 

To order a part that i s  NOT listed in the replaceable parts table, include the instrument 
model number, instrument serial number, description and function of the part, and the 
number of  parts required. Address the order to  the nearest Hewlett-Packard office. 

Direct Mail Order System 

Within the U.S.A., Hewlett-Packard can supply parts through a direct mail order system. 
Advantages of using this system are: 

Direct ordering and shipment from the HP Parts Center in Mountain View, California. 

No maximum or minimum on any mail order. There is a minimum order for parts ordered 
through a local HP sales and service office when the orders require billing and invoicing. 

0 Transportation charges are prepaid. A small handling charge is added to  each order. 

No invoicing. A check or money order must accompany each order. 

Mail order forms and specific ordering information are available through you local Hewlett- 
Packard sales and service office. 

Special Handling 

The HP 3562A contains many static sensitive components. Use the appropriate precau- 
tions when removing, handling and installing all parts t o  avoid unnecessary damage. 
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Figure 4-2 Cabinet Parts, Exploded View 

Description Q ~ Y  

Front frame 1 
Rear frame 1 
Front handle k i t  (optional) 2 
Trim, front handle 2 
Top trim, front frame 1 
Foot 4 
Tilt stand 2 
Front strap handle cap 2 
Rear strap handle cap 2 
Rack mount flange k i t  with front handle 
(optional) 2 
Side gusset 2 
Side trim, front frame w/o front handle 2 
Rack mount flange ki t  w/o front handle (optional) 

2 
Corner strut with tapped holes 4 
Top cover 1 
Bottom cover 1 
Side cover, perforated with handle recess 2 
Strap handle 2 
Front dress panel 1 
Front sub panel 1 
Rear panel 1 
Screw 16 
Screw (attaches to  CRT bezel) 4 
Screw 1 
Lock washer 1 
Screw 4 
Screw 5 

From replaceable parts list, table 4-3 

Current 
Part Number 

(Metric)** 

5021-5807 
5021-5808 
5061-9691 
5020-8898 
5040-7202 
5040-7201 
1460-1 345 
5041 681 9 
5041-6820 

Previous 
Part Number 

(English)** 

5020-8807 
5020-8808 
5061-0091 

** The current part numbers apply to instruments with serial numbers 2502A00566 and greater. The previous part numbers 
apply to serial numbers 2435A00565 and lower. I f  there is no previous part number listed, all serial numbers use the current 
part number. 
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Table 4-1 Reference Designations and Abbreviations 

Ag stlver 
A1 alum~num 
A amperds) 

Au gold 
C capacitor 

cer ceram~c 
coef coef f~c~ent  
com common 
comp compostt~on 
conn connection 

dep depostted 
DPDT double-pole double-throw 
DPST double-pole s~ngle-throw 
elect electrolytlc 
encap encapsulated 
F faradls) 
FET f~e ld  effect trans~stor 
fxd f  xed 
CaAs gall~um arsen~de 
CHz gtgahertz = hertz 

gd guardled) 
Ce germanium 

grid ground(ed1 
H henryl~esl 

Hg mercury 
Hz hertz (cyclels) per second] 
ID ~ n s ~ d e  d~ameter 

lmpg Impregnated 
mcd ~ncandescent 
~ n s  ~nsulat~onled) 
kR k~lohmls) = ohms 
kHz kilohertz = 10" hertz 
L ~nductor 
Im llnear taper 

log logar~thmtc taper 
mA m~lltamperelsl = l o - '  amperes 
MHz megahertz = 1 0 ' ~  hertz 
MR megohm(s1 = 10'' ohms 
met f lm metal fllm 
mfr manufacturer 
ms m~ll~second 

mtg mountlng 
mV mllllvolt[s] = volts 

P F  m~crofarad(sl 
P m~crosecondls) 
PV m~crovo l t~s~  = lo- '  volts 
my MylaP 
nA nanoampere(s1 = amperes 
NC normally closed 
Ne neon 
NO normally open 

NPO negatlve posttlve zero 
(zero temperature coeff~c~ent) 

ns nanosecondlsl = 10 -' seconds 

nsr not separately replaceable 
R ohm(s1 
obd order by descr~pt~on 
OD outs~de d~ameter 

P peak 
PA p~coamperdsl 

PC punted c~rcult 
PF prcofarad(s) 7 0 - ' ~  farads 
PlV peak Inverse voltage 
pi0 part of 
PO5 postt~on(sl 
p o b  polystyrene 
Pot potentlometer 

P-P peak-to-peak 
ppm parts per m ~ l l ~ o n  

prec preclslon (temperature coeffwent. 
long term stabhty andlor tolerance) 

R resistor 

Rh rhod~um 
rms root-mean-square 

rot rotary 
Se selen~um 
sect sect~onls) 

St s~ltcon 
51 shde 
SPDT single-pole double-throw 
SPST smgle-pole s~ngle-throw 
Ta tantalum 
TC temperature coefflclent 
TIOZ tltanlum d~oxtde 

tog toggle 
to1 tolerance 
trlm trlmmer 
TSTR transistor 

v voltlsl 
vacw alternatmg current work~ng voltage 
var var~able 
vdcw dlrect current worktng voltage 
W watt(s1 

w l  wlth 
WIV workmg loverse voltage 

wl0 wlthout 
ww w~rewound 

optlrnum value selected at factory 
average value shown [part may be om~ttedl . no standard type number asstgned 

selected or spec~al type 
" Dupont de Nemours 

Desij 

A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .assembly 
B . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  motor 
BT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  battery 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  capacitor 
CR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  diode or thyristor 
DL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .delay line 
DS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lamp 
E . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .misc electronic part 
F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .fuse 
FL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .filter 
HR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  heater 
IC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .integrated circuit 
J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .jack 
K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  relay 
L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  inductor 
M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  meter 
MP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .mechanical part 
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . p  lug 

tors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q.  .transistor 
QCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  transistordiode 
Rlpl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  resistor(pack1 
RT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .thermistor 
S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  switch 
T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  transformer 
TB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .terminal board 
TC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .thermocouple 
TP.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .test point 
TS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  terminal strip 
U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .microcircuit 
V . . . . . . . . . . . . . . . . . . . . . . .  .vacuum tube, neon bulb, photocell, etc. 
W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cable, jumper 
X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  socket 
XDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lampholder 
XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fuseholder 
Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  crystal 
Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .network 



IDEL 3562A REPLACEABLE PARTS 

Figure 4-2 Cabinet Parts, Exploded View 

Description 

Front frame 
Rear frame 
Front handle ki t  (optional) 
Trim, front handle 
Top trim, front frame 
Foot 
Tilt stand 
Front strap handle cap 
Rear strap handle cap 
Rack mount flange k i t  with front handle 
(optional) 
Side gusset 
Side trim, front frame wlo front handle 
Rack mount flange k i t  w/o front handle (optional) 

Corner strut with tapped holes 
Top cover 
Bottom cover 
Side cover, perforated with handle recess 
Strap handle 
Front dress panel 
Front sub panel 
Rear panel 
Screw 
Screw (attaches to  CRT bezel) 
Screw 
Lock washer 
Screw 
Screw 

* From replaceable parts list, table 4-3 

Current 
Part Number 

(Metric)** 

Previous 
Part Number 

(English]** 

** The current part numbers apply to instruments with serial numbers 2502A00566 and greater. The previous part numbers 
apply to serial numbers 2435A00565 and lower. If there is no previous part number listed, all serial numbers use the current 
part number. 



REPLACEABLE PARTS 

Table 4-1 Reference Designations and Abbreviations 

MODEL 356; 

Ag s~lver 
Al alum~num 
A amperels) 

Au gold 
C capacitor 

cer ceram~c 
coef coef f~c~ent  
com common 

comp compos~t~on 
conn connection 

dep deposited 
DPDT double-pole double-throw 

DPST double-pole smgle-throw 
elect electrolytlc 
encap encapsulated 
F faradls) 
FET fleld effect transistor 

fxd fixed 
CaAs gall~um arsen~de 
CHz gigahertz = 1 0 ' ~  hertz 

gd guardled) 
Ce germanium 

grid groundled) 
H henry(~es) 

Hg mercury 
Hz hertz (cyclelsl per second) 
ID ~ n s ~ d e  d~ameter 

lmpg Impregnated 
~ n c d  ~ncandescent 
~ n s  ~nsulat~on(ed) 
kQ k~lohmlsl = ohms 

kHz kilohertz = hertz 

L ~nductor 
Im lmear taper 

1% logar~thm~c taper 
mA m~ll~amperelsl = amperes 
MHz megahertz = lo+' hertz 
M n  megohm(s1 = ohms 
met f lm metal ftlm 

mfr manufacturer 
ms m~ll~second 

mtg mountlng 
mV m!lllvolt(s) = volts 

SF m~crofarad(sl 

Ps m~crosecond(sl 
PV m~crovolt(s) = volts 
my Mylarm 
n A nanoampere(s1 = l o r 9  amperes 

NC normally closed 
Ne neon 

NO normally open 

Desi 

A . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  assembly 
B . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  motor 
BT . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .battery 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  .capacitor 

CR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .diode or thyristor 

D L . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  delay line 
DS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  .lamp 

E . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . m i x  electronic part 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F. fuse 

FL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  filter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HR heater 

. . . . . . . . . . . . .  IC . . . . . . . . . . . . . . . . . . . . . .  .integrated circuit 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J .jack 

K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  relay 

L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .inductor 
M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  meter 
MP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .mechanical part 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P .plug 

tionr 

NPO negatlve posltlve zero 

(zero temperature coeff~clent) 

ns nanosecondlsl = 10 -' seconds 

nsr not separately replaceable 
n O ~ I ~ ~ S I  

obd order by descr~pt~on 

OD outs~de d~ameter 

P peak 

PA p~coamperds) 
PC punted clrcult 

PF p~cofaradls) 10- l2 farads 
PlV peak Inverse voltage 

PIO part of 
POS pos~t~on(sl 
P O ~ V  polystyrene 

Pot potentlometer 

P-P peak-to-peak 

ppm parts per m ~ l l ~ o n  

prec preclslon (temperature coefflclent, 
long term stabll~ty andlor tolerance) 

R resistor 

Rh rhod~um 
rms root mean-square 

rot rotary 

Se selen~um 
sect sect~on[s) 

SI s111con 
51 sl~de 
SPDT smgle-pole double-throw 

SPST s~ngle-pole s~ngle-throw 
Ta tantalum 

TC temperature coeff~clent 

T102 t ~ t a n ~ u m  d~oxlde 

tog toggle 
to1 tolerance 
trlm trlmmer 
TSTR transistor 

v volt(s1 
vacw alternat~ng current worklng voltage 
var varlable 
vdcw dlrect current worklng voltage 
W wattcs) 

w l  w ~ t h  
WIV workmg Inverse voltage 

wlo wlthout 
ww w~rewound 

. . . . . . . . . . . .  optimum value selected at factory 
average value shown (part may be omitted) . . . . . . . . . . . . . . . . . . . .  .no standard type number assigned 

selected or special type 

Dupont de Nemours 

tors 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q . . .  transistor 
QCR . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  transistordiode 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R(p) resistodpack) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RT . . .thermistor 

5 . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  switch 
. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  T .. .transformer 

TB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .terminal board 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TC thermocouple 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TP testpoint 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TS .terminal strip 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U .microcircuit 
. . . . . . . . . . . . . . . . . . . . . . .  V .vacuum tube, neon bulb, photocell, etc. 

W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .cable, jumper 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X socket 

XDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lampholder 
XF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fuseholder 
Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cwstal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z .network 



REPLACEABLE PARTS 

Table 4-2 Manufacturers Code List 

MFR 
NO. MANUFACTURER NAME 

Schurter A G H 
Amp Inc 
Sangamo Weston Inc 
Allen-Bradley Co 
Texas lnstr Inc Semicon Cmpnt Div 
Textron Inc, Camcar Div 
Emperex Electronic Corp 
French Creek Granite Co Inc 
Caddell-Burns Mfg Co Inc 
AVX Ceramics Div 
Motorola Semiconductor Products 
Corcom Inc 
Raychem Corp 
Airco Electronics Inc 
Precision Monolithics Inc 
Fairchild Semiconductor Div 
Cornell-Dubilier Electronics 
The Brucon Co 
C & K Components Inc 
Burndy Corp 
CTS of Berne Inc 
TRW Resistive Products Div 
Thermalloy Co 
Sprague Elect Co Semiconductor Div 
AmetekIRodan Div 
Long-Loc Fasteners Corp 
Siliconix Inc 
Signetics Corp 
Bean Rubber Mfg Co 
DiganosticIRetrieval Systems Inc 
MepcolElectra Corp 
Du Pont E I de Remours & Co 
C M Nameplate Inc 
Gowanda Electronics Corp 
Analog Devices Inc 
General Semiconductor lndustries 
Specialty Connector Co 
Siemens Corp 
N.V. Philips-Elcoma Department 
National Semiconductor Corp 
Corning Glass Works (Wilmingtonl 
Molex Inc 
Tharco Precision Inc 
Hewlett-Packard Co Corporate HQ 
lsotemp Research Inc 
Bourns Inc Trimpot Prod Div 
Colorado Crystal Corp 
OAD lndustries Inc 
Silicon General Inc 
Advanced Micro Devices Inc 
Harris Semicon Div Harris-lntertype 
Intel Corp 
Canadian Standards Assn 
Penn Engineering and Mfg  Corp 
Fluorocarbon Co 
Randolph and Baldwin Inc 
Bergquist Co 
MichiconlAmerica Corp 
Allmetal Screw Products Inc 
Clare Div of General Instrument 
Coto Corp 
Midland-Ross Corp 
Beckman Instruments Inc Helipot Div 
Federal Screw Products Inc 
TRW Electronic Components 
Keystone Carbon Co 
Littelfuse Inc 
Minnesota Mining and Manufacturing 
Oak Switch Systems Inc 
Allied Products Corp 
Rohm and Maas Co 
Rotron Inc Custom Div 
Elco lndustries 
TRW Capacitor Div 
Lee Spring Co 
Seastrom Mfg  Co 
United States Steel Corp 
Miller Dial Corp 
Dale Electronics Div 
Sealectro Corp 
lntl Electronic Research Corp 
Flexsteel lndustries Inc 

ADDRESS 

Luzern 
Harrisburg 
Pickens 
Milwaukee 
Dallas 
Rockford 
Saugerties 
St Peters 
Mimeola 
Myrtle Beach 
Phoenix 
Libertyville 
Menlo Park 
Mogales 
Santa Clara 
Mountain View 
Fuquay-Varina 
San Francisco 
Newton 
Norwalk 
Berne 
Boone 
Dallas 
Concord 
Anaheim 
Cincinnati 
Santa Clara 
Sunnyvale 
San lose 
Oakland 
Mineral Wells 
New Cumberland 
Seattle 
Gowanda 
Norwood 
Tempe 
Greenwood 
lselin 
Eindhoven 
Santa Clara 
Wilmington 
Lisle 
San Lorenzo 
Palo Alto 
Charlottesville 
Riverside 
Loveland 
Rancho Bernardo 
Garden Crove 
Sunnyvale 
Melbourne 
Santa Clara 
Rexdale 
Danboro 
Sunnyvale 
Waltham 
Minneapolis 
Schaumburg 
Garden City 
Chicago 
Providence 
Cambridge 
Fullerton 
Chicago 
Philadelphia 
St Marys 
Des Plaines 
St Paul 
Crystal Lake 
Chicago 
Philadelphia 
Woodstock 
Rockford 
Ogallala 
Brooklyn 
Clendale 
San Francisco 
El Monte 
Columbus 
Trumbull 
Burbank 
Dubuque 

SW 
PA 
SC 
W I 
TX 
I L 

NY 
PA 
NY 
SC 
AZ 
I L 

C A 
AZ 
C A 
C A 
NC 
C A 
MA 
CT 
IN 

NC 
TX 

NH 
C A 
OH 
C A 
C A 
C A 
NJ 
TX 
PA 

WA 
NY 

MA 
AZ 
IN 
N l  
H L 
C A 
NC 

I L 
C A 
C A 
V A 
C A 
co 
C A 
C A 
C A 
FL 

C A 
ONT 

PA 
C A 
MA 
M N  

I L 
NY 
I L 
RI 

MA 
C A 

I L 
PA 
PA 
IL 

M N  
I L 
IL 

PA 
NY 
I L 

NE 
NY 
C A 
C A 
C A 
NE 
CT 
C A 
IA 

ZIP 
CODE 





HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts 

Description 

PC BOARD ASSY 

CAPACITOR-FXD 100UF+75-10% 25VDC AL 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 6.8UF+-10% 35VDC TA 
CAPACITOR-FXD 1UF +-20% 25VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 270PF +-5% lOOVDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 6.8UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

DIODE-SCHOTTKY IN5817 20V 1A 
DIODE-ZNR 10V 5% DO-35 PD=.4W TC=+.06% 
CONN-POST TYPE . 125-PIN-SPCG 5-CONT 
CONN-POST TYPE .TOO-PIN-SPCG 3-CONT 
CONNECTOR-RF SMB M PC 50-OHM 

CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
TRANSISTOR PNP SI PD=310MW FT-250MHZ 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 

RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC=O-400 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 
THERMISTOR DISC 50-OHM TC=+2.35%/C-DEG 

RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1M 5% .25W CF TC.0-800 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1OK 5% .25W CF TC-0-400 

RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 47 5% .25W CF TC-0-400 
NETWORK-RES 8-SIP 1.OK OHM X 7 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
IC CNTR TTL ALS BIN SYNCHRO 

SW ASSY-BW 
IC GATE TTL ALS NAND QUAD 2-INP 
PROGRAMMED PAL 
IC GATE TTL ALS AND QUAD 2-INP 
IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC SHF-RGTR TTL LS PRL-IN SERIAL-OUT 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC MUXR/DATA-SEL TTL LS 4-TO-1-LINE DUAL 
PROGRAMMED PAL 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC CNTR TTL LS BIN DUAL 4-BIT 
IC MUXR/DATA-SEL TTL LS 4-TO-1-LINE DUAL 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 
?C GATE TTL ALS OR QUAD 2-INP 
IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

IC SHF-RGTR TTL LS COM CLEAR SERIAL-OUT 
IC GATE TTL LS NOR QUAD 2-INP 
IC INV TTL ALS HEX 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC CNTR TTL LS BIN UP/DOWN SYNCHRO 

IC SHF-RGTR TTL LS NEG-EDGE-TRIG PRL-IN 
IC DCDR TTL LS 2-TO-4-LINE DUAL 
IC MULTR TTL LS 8-BIT 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC ADDR TTL LS BIN FULL ADDR 4-BIT 

Mf r 
Code Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS MODEL 356 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

IC DRVR TTL NOR OUAD 2-INP 
IC INV TTL ALS HEX 
SW ASSY-BW 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC-8000-SERIES PROGRAMMABLE TIMER 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL LS EXCL-NOR QUAD 2-INP 
IC ADDR TTL LS BIN FULL ADDR 4-BIT 

PROGRAMMED PROM 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL ALS NAND TPL 3-INP 
IC DRVR TTL LS LINE DRVR OCTL 
IC COMPTR TTL LS MAGTD 2-INP &BIT 

IC TRANSCEIVER TTL ALS BUS OCTL 
IC MUXR/DATA-SEL TTL S 2-TO-1-LINE QUAD 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC OP AMP GP 8-DIP-P PKG 

IC COMPARATOR PRCN 8-DIP-P PKG 
IC BFR TTL ALS NAND QUAD 2-INP 
JMPR-REM .025P 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 

PC BOARD ASSY CPU/HPIB 

BATTERY 3.4V 1.8A-HR LITHIUM THIONYL 
CAPACITOR-FXD 100UF+75-10% 25VDC AL 
CAPACITOR-FXD 22UF+-10% 15VDC TA 
CAPACITOR-FXD . 1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% ~ O V D C  CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% SOVDC CER 
CAPACITOR-FXD .1UF +80-20% ~ O V D C  CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 

DIODE-ZNR 1.6V 5% DO-35 PDz.4W TC=-.016% 
DIODE-SCHOTTKY SM SIG- 
DIODE-SCHOTTKY SM SIG 
LED-LAMP LUM-1NT:ZMCD IF-25MA-MAX BVR-5V 

LED-LAMP ARRAY LUM-INT-2OOUCD IF-5MA-MAX 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
CONN-POST TYPE .125-PIN-SPCG 5-CONT 
1x8 CONN JUMPER POST 
CONN-POST TYPE y100-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 26-CON1 

CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
TRANSISTOR NPN SI PD=350MW FTz300MHZ 
TRANSISTOR PNP SI TO-18 PD-SOOMW 
TRANSISTOR NPN SI PD-200MW F T - 3 5 0 ~ ~ ~  

Mfr 
Code 

01295 
01295 
28480 
01295 
34649 

01295 
01295 
01295 
01295 
01295 

28480 
01295 
01295 
01295 
34335 

01295 
01295 
01295 
01295 
27014 

27014 
01295 
22526 
GO1016 
v01022 

28480 

TO1139 
13606 
13606 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04713 
28480 
28480 
28480 
28480 

28480 
22526 
22526 
22526 
22526 

22526 
22526 
22526 
22526 
28480 

22526 
30779 
34713 
34713 
34713 

Mfr Part Number 

SPS 234 

See introduction to this section for ordering information 
*Indicates factory selected value 



HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 75 1% .125W F TC=O+-100 
RESISTOR 562 1% .125W F TC=O+-100 
RESISTOR 332 1% .125W F TC-0+-100 
RESISTOR 10 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC-0+-100 
RESISTOR 1K 1% .125W F TC-0+-100 
RESISTOR 24.3K 1% .125W F TC=O+-100 

RESISTOR 6.98K 1% .125W F TC=O+-100 
RESISTOR 422 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 3.48K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 9.09K 1% .125W F TC=O+-100 
RESISTOR 4.02K 1% .125W F TC=O+-100 
RESISTOR 42.2K 1% .125W F TC=O+-100 
RESISTOR 21.5K 1% .125W F TC-0+-100 
RESISTOR 42.2K 1% .125W F TC-0+-100 

RESISTOR 23.7K 1% .125W F TC-0+-100 
RESISTOR 21.5~ 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 4.02K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
NETWORK-RES 10-SIP 2.2K OHM X 9 
NETWORK-RES 10-SIP 4.7K OHM X 9 

NETWORK-RES 10-SIP 2.2K OHM X 9 
SWITCH-PB SPDT MOM 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
IC-MPU; CLK FREQ-8MHZ, INSTRUCTION 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

I C  DCDR TTL F ?-TO-8-LINE 
PROGRAMMED-EPROM 
SOCKET-IC 28-CONT DIP DIP-SLDR 
IC CMOS 65516 (64K) STAT RAM 150-NS 7-3 
IC CMOS 6jj36 (64K) STAT RAM 150-NS 3-s 
IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 
IC TRANSCEIVER TTL S INSTR-BUS IEEE-488 
IC GATE TTL ALS NAND QUAD 2-INP 
PROGRAMMED EPROM 
SOCKET-IC 28-CONT DIP DIP-SLDR 

IC CMOS 65536 (64K) STAT RAM 150-NS 3-S 
IC CMOS 65536 (64K) STAT RAM 150-NS 3-5 
IC GATE TTL ALS NAND QUAD 2-INP 
IC GATE TTL ALS OR QUAD 2-INP 
PROGRAMMED PAL 

IC GATE TTL ALS NOR QUAD 2-INP 
IC OIVR TTL LS BIN 
IC GATE TTL ALS NAND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC GATE CMOS/74HC NAND TPL 3-INP 

IC GATE TTL ALS OR QUAD 2-INP 
IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 
IC-GENERAL PURPOSE INTERFACE BUS ADAPTER 
IC-PROGRAMMABLE TIMER, 3 TIME INTERVALS 
IC ENCDR TTL LS 

IC INV TTL S HEX 1-INP 
PROGRAMMED PAL 
IC-0 74F164 TTL F SHFRGT PI4 
Ic TRANSCEIVER TTL ALS BUS OCTL 
IC DRVR TTL F LINE DRVR OCTL 

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 

Mf r 
Code Mfr Part Number 

See introduction to this section for ordering information 
'Indicates factory selected value 



REPLACEABLE PARTS 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

IC DRVR TTL LS LINE DRVR OCTL 
IC GATE TTL F NAND QUAD 2-INP 

IC CNTR TTL ALS BIN SYNCHRO 
IC SCHMITT-TRIG CMOS/74HC INV HEX 
IC DRVR TTL F LINE DRVR OCTL 
PROGRAMMED PAL 
PROGRAMMED PAL 

IC DRVR TTL F LINE DRVR OCTL 
IC DRVR TTL LS LINE DRVR OCTL 
CRYSTAL CLKOSC 16MHZ MCAN 
IC BFR TTL S NAND QUAD 2-INP 
IC DRVR TTL S NAND LINE DUAL 4-INP 

JMPR-REM .025P 
JMPR-REM .025P 
 JUMPER:^^ CKT,CONN 
JMPR-REM .025P 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-ED-THKNS 

ASSY, ROM 

CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD 100UF+75-10% 25VDC AL 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CONN-POST TYPE .125-PIN-SPCG 5-CONT 
CONN-POST TYPE .loo-PIN-SPCG 7-CONT 
SOCKET-IC 28-CONT DIP DIP-SLD~ 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 

RESISTOR 20 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 20 1% .125W F TC=O+-100 
CONNECTOR-SGL CONT- PIN 1. 14-MM-BSC-sz SQ 
IC DRVR TTL F LINE DRVR OCTL 
IC GATE TTL F NOR QUAD 2-INP 

IC GATE TTL F EXCL-OR QUAD 2-INP 
IC GATE TTL F NAND DUAL 4-INP 
IC FF TTL F D-TYPE POS-EDGE-TRIG 
IC GATE TTL S AN0 TPL 3-INP 
IC DCDR TTL F 3-TO-8-LINE 

IC DRVR TTL F LINE DRVR OCTL 
PROGRAMMED EPROM 

PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 

PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 

PROGRAMMED EPROM 

PROGRAMMED EPROM 
IC DRVR TTL F LINE DRVR OCTL 

Mf r 
Code 

50338 
ZEROHM 
ZEROHM 
50331 
ZEROHM 

See introduction to this section for ordering information 
'Indicates factory selected value 



ODEL 3562A 

Reference 
Designation 

u20 1 
,u202 
,U203 

U204 
U205 
U206 
U207 
U208 

U209 
U210 
U211 
u212 
U213 

U214 
U215 
U216 
U217 
U218 

U219 
U220 

C2 
C4-C5 
c7 
C9-C10 
C12 

C14-C15 
C17 
C19-C20 
C22 
C24 

C26 
C28-C29 
C3 1 
C33-c34 
C36-C38 

C40 
C42-C43 
C45 
C47-C48 
C50 

C52-C55 
c57 
c59 
C61-C62 
C64 

C66 
C68 
C70-C73 
C75 
ClOO 

J1 
P 1 
R14 
R17 
R2 1 

A23 
A25 
A3 1 
A34 
R36 

A37 
R39 

HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 

PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 
PROGRAMMED EPROM 

PROGRAMMED EPROM 

PROGRAMMED EPROM 

PROGRAMMED EPROM 
PROGRAMMED EPROM 
JMPR-REM- .025~ 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 

ASSY, L 0 

CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .1UF +80-20% ~ O V D C  CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD . IUF +80-20% ~ O V D C  CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% SOVDC CER 
CAPACITOR-FXD .1UF +80-20% ~ O V D C  CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 100UFc75-10% 25VDC AL 

CONN-POST TYPE .125-PIN-SPCG 5-CONT 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

Mf r 
Code Mfr Part Number 

65580-105 
1-532956-8 
5033R 
50338 
ZEROHM 

ZEROHM 
ZEROHM 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS MODEL 356: 

Reference 
Designation 

\ See backdatin; 

Number D -t 
Table 4-3 Replaceable Parts cont. 

Description 

IESISTOR 1K 1% .125W F TC-0+-100 
IESISTOR 1K 1% .125W F TC=O+-100 
LESISTOR 1K 1% .125W F TC=O+-100 
:ESISTOR 1K 1% .125W F TC=O+-100 
:ONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

:ONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
:C FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
:C TTL S 64-BIT STAT RAM 35-NS 3-S 
:C MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 
:C FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

:C TTL S 64-BIT STAT RAM 35-NS 3-S 
:C MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 
:C TTL S 64-BIT STAT RAM 35-NS 3-S 
:C ADDR TTL s BIN FULL ADDR 4-BIT 
:C MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 

'ROGRAMMED PROM 
:C FF TTL F D-TYPE POS-EDGE-TRIG 
'C TTL S 64-BIT STAT RAM 35-NS 3-S 
.C ADDR TTL S BIN FULL ADDR 4-BIT 
.C FF TTL LS D-TYPE POS-EDGE-TRIG COM 

:C FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
iROGRAMMED EPROM 
.C FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC TRANSCEIVER TTL ALS BUS OCTL 
:C FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 

:C DRVR TTL LS LINE DRVR OCTL 
'ROGARMMED PROM 
:C SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 
[C FF TTL LS D-TYPE POS-EDGE-TRIG COM 
'ROGRAMMEO PAL 

IC DRVR TTL LS LINE DRVR OCTL 
:C SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 
.C-PERIPHERAL INTERFACE ADAPTER (PIA) - -~ - 

IC COMPTR TTL LS MAGTD 8-BIT 
[C SHF-RGTR TTL LS R-S PRL-IN PRL-OUT 

[C ARITH-LGC-UN TTL S 4-BIT 
LC GATE TTL ALS NAND QUAD 2-INP 
LC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
[C INV TTL F HEX 

LC FF TTL F D-TYPE POS-EDGE-TRIG 
[C FF TTL ALS D-TYPE POS-EDGE-TRIG 
i C  FF TTI. ALS D-TYPE POS-EDGE-TRIG OCTL .... ..- - - 

[C FF TTL F D-TYPE POS-EDGE-TRIG 
[C FF TTL LS D-TYPE POS-EDGE-TRIG COM 

[C GATE TTL S NAND DUAL 4-INP 
LC-D 74LS674 TTL LS SHFRGT P24 
PROGRAMMED PAL 
PROGRAMMED PAL 
IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 

PROGRAMMED PAL 
IC GATE TTL F EXCL-OR QUAD 2-INP 
IC GATE TTL ALS NAND QUAD 2-INP 
IC GATE TTL F NAND QUAD 2-INP 
IC-D 74LS674 TTL LS SHFRGT P24 

IC GATE TTL S NOR QUAD 2-INP 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC CNTR TTL ALS BIN SYNCHRO 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC INV TTL F HEX 

PROGRAMMED PAL 
IC GATE TTL ALS NOR QUAD 2-INP 
IC GATE TTL LS AND-OR-INV DUAL 2-INP 
IC FF TTL F D-TYPE POS-EDGE-TRIG 
IC GATE TTL F OR QUAD 2-INP 

Mfr 
Jode - 

9701 
9701 
9701 

9701 
9701 
9701 
9701 
'7264 

17264 
11295 
11295 
11295 
11295 

11295 
11295 
11295 
11295 
11295 

!8480 
17263 
11295 
11295 
11295 

11295 
!a480 
11295 
11295 
11295 

11295 
!8480 
11295 
11295 
!8480 

11295 
11295 
147 13 
N335 
11295 

11295 
11295 
11295 
11295 
17263 

17263 
11295 
11295 
17263 
11295 

11295 
11295 
28480 
28480 
01295 

28480 
07263 
01295 
07263 
01295 

01295 
01295 
01295 
01295 
07263 

28480 
01295 
01295 
07263 
07263 

Mfr Part Number 

See introduction to this section for ordering information 
+Indicates factory selected value 



HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
TC DRVR TTL F LINE DRVR OCTL -. . 
IC DRVR TTL F LINE DRVR OCTL 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 

PC BOARD ASSY DGTL FLTR 

CAPACITOR-FXD 330PF +-5% lOOVDC CER 
CAPACITOR-FXD 10UF+-10% 2OVDC TA 
CAPACITOR-FXD 100UFc75-10% 25VDC AL 
CAPACITOR-FXD 10UF+-10% 2OVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CIPACITOR-FXD .1UF +80-20% 50VDC CER 
~ A P A ~ ~ T O R - F X D  . IUF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VOC CER 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
DIODE-ZNR 6.19V 2% DO-35 PD=.4W - - - - -  

DIODE-PWR RECT IN5818 3 0 ~  1A 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 

HEAT SINK 
SPRING-CPRSN .24-IN-OD .375-IN-OA-LG MUW 
SOCKET-ADAPTER 65-CONT SQUARE DIP-SLDR 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
RESISTOR 2K 5% .25W CF TC.0-400 

RESISTOR 3.3K 5% .25W CF TC-0-400 
RESISTOR 10 5% .25W CF TC.0-400 
RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10 5% .25W CF TC:0-400 

RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 1K 1% . l25W F TC=O+-100 
RESISTOR 10 5% .25W CF TC.0-400 
RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 10 5% .25W CF TC.0-400 
RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 680 5% .25W CF TC-0-400 

RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 240 5% .25W CF TC-0-400 
RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 240 5% .25W CF TC-0-400 
RESISTOR 2K 5% .25W CF TC=O-400 

RESISTOR 240 5% .25W CF TC-0-400 
RESISTOR 2K 5% .25W CF TC=O-400 
RESISTOR 240 5% .25W CF TC=O-400 
RESISTOR 2K 5% .25W CF TC=O-400 
RESISTOR 680 5% .25W CF TC-0-400 

RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 953 1% .125W F TC=O+-100 
RESISTOR 510 5% .25W CF TC-0-400 
RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 2K 5% .25W CF TC=O-400 

- 
Mf r 
Code Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS MODEL 35( 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

NETWORK-RES 10-SIP 4.7K OHM X 9 
CONNECTOR-SGL CONT PIN 1. 14-MM~BSC-sz SQ 
IC DRVR TTL CLK DUAL 
IC GATE TTL S NAND QUAD 2-INP 
IC DRVR TTL CLK DUAL 

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 
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 
IC DRVR TTL CLK DUAL 
IC GATE TTL S NAND QUAD 2-INP 
IC DRVR TTL CLK DUAL 
DECIMATION FLTR 

PROGRAMMED PAL 
PROGRAMMED PAL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
PROGRAMMED PROM 
PROGRAMMED PAL 

PROGRAMMED PROM 
IC GATE TTL ALS AND TPL 3-INP 
PROGRAMMED PROM 
PROGRAMMED PROM 
IC FF TTL S J-K NEG-EDGE-TRIG 

DECIMATION FLTR 
IC TRANSCEIVER TTL LS BUS OCTL 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC DRVR TTL ALS BUS OCTL 
IC-D AM9517A-5PC 

IC-D AM9517A-5PC 
IC LCH TTL ALS TRANSPARENT NEG-EDGE-TRIG 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC TRANSCEIVER TTL LS BUS OCTL 
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 
PROGRAMMED PAL 
IC GATE TTL ALS OR QUAD 2-INP 
IC LCH TTL ALS D-TYPE OCTL 
IC BFR TTL LS BUS QUAD 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC BFR TTL ALS NAND QUAD 2-INP 
DECIMATION FLTR 
THREADED INSERT-NUT 4-40 .065-IN-LG SST 
SPACER-RND .5-IN-LG .114-IN-I0 

SCREW-MACH 4-40 .625-IN-LG PAN-HD-POZI 
JMPR-REM .025P 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-BO-THKNS 

ASSY,DGTL FLTR 

CAPACITOR-FXO 100UF+75-10% 25VDC AL 
CAPACITOR-FXD 2.2UF+-10% 20VOC TA 
CAPACITOR-FXO .1UF +80-20% 5OVOC CER 
CAPACITOR-FXD 18PF +-5% 100VDC CER 0+-30 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 

CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
RESISTOR 2K 5% .25W CF TC-0-400 
RESISTOR 68K 5% .25W CF TC-0-400 
NETWORK-RES 10-SIP 4.7K OHM X 9 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

M f  r 
Code 

91637 
27264 
27014 
01295 
27014 

01295 
01295 
01295 
01295 
01295 

01295 
27014 
01295 
27014 
28480 

28480 
28480 
01295 
28480 
28480 

28480 
01295 
28480 
28480 
01295 

28480 
01295 
01295 
01295 
28480 

28480 
01295 
01295 
01295 
28480 

01295 
01295 
01295 
01295 
28480 

28480 
28480 
01295 
01295 
01295 

01295 
01295 
28480 
46384 
34114 

77250 
22526 
GO1016 
vo 1022 

28480 

13606 
13606 
04222 
04222 
22526 

00779 
77902 
77902 
91637 
27264 

Mfr  Part Numb 

CSClOA01-472G/MSPlOAOl-4 

1-532956-8 
R-25J 
R-25J 
CSClOA01-472G/MSPlOAOl-47 
16-06-0034 

See introduction to this section for ordering information 
*Indicates factory selected value 



HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

IC GATE TTL ALS OR OUAD 2-INP IC GATE TTL ALS NAND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL ALS NAND TPL 3-INP 
IC-8-BIT/16-BIT SYSTEM TIMING CONTROLLER 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
?C GATE TTL ALS OR QUAD 2-INP 
IC GATE TTL ALS AND QUAD 2-INP 
IC FF TTL ALS J-K BAR POS-EDGE-TRIG 
IC DRVR TTL ALS BUS OCTL 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC LCH TTL ALS D-TYPE OCTL 
IC FF TTL ALS J-K NEG-EDGE-TRIG 
PROGRAMMED PAL 
IC FF TTL F D-TYPE POS-EDGE-TRIG 

PROGRAMMED PAL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC LCH TTL ALS D-TYPE OCTL 
PROGRAMMED PAL 
IC MV TTL LS MONOSTBL DUAL 

IC BFR TTL ALS NAND QUAD 2-INP 
IC DRVR TTL ALS BUS OCTL 
IC COMPTR TTL ALS MAGTD 8-BIT 
IC TRANSCEIVER TTL ALS BUS OCTL 
PROGRAMMED PAL 

IC MUXR/DATA-SEL TTL ALS 8-TO-1-LINE 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
JMPR-REM .025P 
CRYSTAL-QUARTZ 4.91520 MHZ HC-18/U-HLDR 
PIN-GRV .062-IN-DIA .25-IN-LG STL 

EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 

ASSY, FPP 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 100UF+75-10% 25VDC AL 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 

CONN-POST TYPE ,100-PIN-SPCG 6-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .125-PIN-SPCG 5-CONT 
CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 

CONN-POST TYPE .loo-PIN-SPCG 6-CONT 
JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025~ 
JMPR-REM .025P 

JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025~ 
JMPR-REM .025P 

JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025P 
JMPR-REM .025P 

LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
RESISTOR 4.7K 5% .25W CF TC.0-400 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 4.7K 5% .25W CF TC-0-400 

RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 4.7K 5% .25W CF TC-0-400 
RESISTOR 51 .O1 .25% .5W F TC=O+-50 

Mf r 
Code 

01295 
01295 
01295 
01295 
34335 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
28480 
07263 

28480 
01295 
01295 
28480 
01295 

01295 
01295 
01295 
01295 
28480 

01295 
01295 
22526 
SO1163 
GO1016 

v01022 

28480 

04222 
13606 
27264 
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 
19701 

REPLACEABLE PARTS 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

MODEL 35 

Reference 
Designation 

HP Part 
Number Description 

RESISTOR 4.7K 5% .25W CF TC-0-400 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

IC-12 BIT WIDE MICROPROGRAMMER 
PROGRAMMED PROM 
PROGRAMMED PROM 
PROGRAMMED PROM 
PROCRAWMED PROM 

PROGRAMMED PROM 
PROGRAMMED PROM 
IC DCDR TTL LS 2-TO-4-LINE DUAL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
IC DRVR TTL F LINE DRVR OCTL 
IC MUXR/DATA-SEL TTL LS 8-TO-1-LINE 

PROGRAMMED PROM 
IC DRVR TTL LS LINE DRVR OCTL 
IC FF TTL LS D-TYPE OCTL 
PROGRAMMED PROM 
IC-LOOK-AHEAD CARRY GEN, 4 INPUT PAIRS 

PROGRAMMED PAL 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC MUXR/DATA-SEL TTL LS 8-TO-1-LINE 
IC-LOOK-AHEAD CARRY GEN, 4 INPUT PAIRS 

IC-BIT SLICE, 16 FUNCT ALU, EXPANDED 
IC-BIT SLICE, 16 FUNCT ALU, EXPANDED 
IC GATE TTL F OR QUAD 2-INP 
PROGARMMED PAL 
PROGRAMMED PAL 

IC GATE TTL F OR QUAD 2-INP 
PROGRAMMED PAL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
IC GATE TTL ALS AND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 

IC BFR TTL ALS NAND QUAD 2-INP 
IC DRVR TTL ALS BUS OCTL 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG CON 
IC COMPTR TTL LS MAGTD 2-INP 8-BIT 
TC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 

'IN-GRV .062-IN-DIA .25-IN-LG STL 
CXTR-PC BD GRN POLYC .062-IN-ED-THKNS 

'C BD ASSY RAM/DSPL 

ZAPACITOR-FXD 100UF+75-10% 25VDC AL 
:APACITOR-FXD 47UF+-10% 35VDC TA 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
2APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 

:APACITOR-FXD .1UF +80-20% 5OVDC CER ~~~ ~~ - - 
:APACITOR-FXD .1UF +80-20% ~ O V D C  CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 

:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
.ED-LAMP LUM-INT=2MCD IFz25MA-MAX BVR=5V 
:ONN-POST TYPE .125-PIN-SPCG 5-CONT 
:ONN-POST TYPE .loo-PIN-SPCG 3-CONT 

7x8 CONN JUMPER POST 
'ONN-POST TYPE . 100-PIN-SPCG 3-CONT 
IESISTOR 332 1% . l25W F TC=O+-100 
RESISTOR 31.6 1% .125W F TC=O+-100 
RESISTOR 332 1% .125W F TC=O+-100 

VETWORK-RES-10-SIP 2.2K OHM X 9 
VETWORK-RES 10-SIP 10.OK OHM X 9 
30NNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ -~ 

IC DIVR TTL LS BIN 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code 

77902 
27264 

34335 
28480 
28480 
28480 
28480 

28480 
28480 
01295 
01295 
07263 
01295 

28480 
01295 
01295 
28480 
34335 

28480 
01295 
01295 
01295 
34335 

34335 
34335 
07263 
28480 
28480 

07263 
28480 
01295 
01295 
01295 

01295 
01295 
01295 
34335 
01295 

GO 10 16 
vo 1022 

28480 

13606 
13606 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
28480 
22526 
22526 

22526 
22526 
19701 
19701 
19701 

1970 1 
91637 
91637 
27264 
01295 

Mfr Part Number 



REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

HP Part 
Number Description 

IC NMOS 65536 (64K) DYN RAM 200-NS 3-S 
IC BFR TTL S NAND QUAD 2-INP 
IC FF TTL ALS 0-TYPE POS-EDGE-TRIG 
IC GATE TTL ALS OR QUAD 2-INP 
IC NMOS 65536 (64K) DYN RAM 200-NS 3-S 

IC BFR TTL S NAND QUAD 2-INP 
IC DRVR TTL s NAND -LINE DUAL 4-INP 
IC FF TTL F D-TYPE POS-EDGE-TRIG COM 
PROGRAMMED PROM 
IC GATE TTL F NAND QUAD 2-INP 
IC BFR TTL S NAND QUAD 2-INP 
IC DRVR TTL S NAND LINE DUAL 4-INP 
IC GATE TTL F EXCL-OR QUAD 2-INP 
IC GATE TTL F NAND QUAD 2-INP 
ACTIVE DELAY LINE 14 

IC CNTR TTL LS BIN UP/DOWN SYNCHRO 
IC 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 
IC GATE TTL ALS NAND QUAD 2-INP 

IC DRVR TTL S NAND LINE DUAL 4-INP 
ACTIVE DELAY LINE 14 
IC BFR TTL ALS NAND QUAD 2-INP 
IC CNTR TTL LS BIN UP/DOWN SYNCHRO 
IC TRANSCEIVER TTL ALS BUS OCTL 

PROGRAMMED PAL 
IC FF TTL F D-TYPE POS-EDGE-TRIG COM 
IC TRANSCEIVER TTL ALS BUS OCTL 
IC DRVR TTL F LINE DRVR OCTL 
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 TRANSCEIVER TTL ALS BUS OCTL 
IC-BIDIRECTIONAL BUS TRANSCEIVER(8-WIDE) 

IC MUXR/DATA-SEL TTL F 2-TO-1-LINE QUAD 
JMPR-REM .025P 
PIN-GRV .062-IN-DIA .25-IN-LG STL 
EXTR-PC BD GRN POLYC .062-IN-BD-THKNS 
JUMPER,16 CKT,CONN 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 

PC BD ASSY FFT 

CAPACITOR-FXD 10PF +-5% lOOVDC CER O+-30 
CAPACITOR-PXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 100UF+75-10% 25VDC AL 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

Mf r 
Code 

54013 
01295 
01295 
01295 
54013 

01295 
01295 
07263 
28480 
07263 

01295 
01295 
07263 
07263 
E01049 

01295 
01295 
01295 
01295 
01295 

01295 
E01049 
01295 
01295 
01295 

28480 
07263 
01295 
07263 
34335 

01295 
01295 
07263 
01295 
34335 

07263 
22526 
GO1016 
vo 1022 
22526 
00779 

28480 

27167 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
04222 

04222 
04222 
04222 
04222 
13606 

04222 
04222 
04222 
04222 
04222 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS MODEL 3562 I 
Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

LED-LAMP ARRAY LUM-INT=200UCD IF=5MA-MAX 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
3x8 CONN JUMPER POST 
CONN-POST TYPE .125-PIN-SPCG 5-CONT 
JMPR-REM .025P 

JUMPER,16 CKT,CONN 
CONN-POST TYPE .loo-PIN-SPCG 120-CONT 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TCr0-400 

RESISTOR 1K 5% .25W CF TC=O-400 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR-ZERO OHMS 22 AWG LEAD DIA 
RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 

RESISTOR 1K 5% .25W CF TC-0-400 
RESISTOR 1K 5% .25W CF TC-0-400 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
IC-M TMS320 NMOS 16BMPU P40 
IC SHF-RGTR TTL LS COM CLEAR STOR 8-BIT 

IC INV TTL ALS HEX 
IC LCH TTL LS QUAD 
PROGRAMMED PAL 
PROGRAMMED PROM 
IC LCH TTL LS COM CLEAR 8-BIT 

IC MUXR/DATA-SEL TTL LS 8-TO-1-LINE 
PROGRAMMED PAL 
IC FF TTL LS J-K BAR POS-EDGE-TRIG 
IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 
IC BFR TTL ALS NAND QUAD 2-INP 

IC GATE TTL ALS NAND QUAD 2-INP 
IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC GATE TTL ALS OR QUAD 2-INP 
IC INV TTL ALS HEX 
IC DCDR TTL F 3-TO-8-LINE 

IC GATE TTL ALS AND QUAD 2-INP 
?ROGRAMMED PROM 
'ROGRAMMED PROM 
'ROGRAMMED PROM 
IC GATE TTL ALS AND QUAD 2-INP 

LC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 
IC TTL LS 16-BIT STAT RAM 45-NS 3-S 
'ROGRAMMED PAL 
'ROGRAMMED PAL 
'ROGRAMMED PROM 

'ROGRAMMED PROM 
[C TRANSCEIVER TTL ALS BUS OCTL 
[C FF TTL ALS D-TYPE POS-EDGE-TRIG OCTL 
[C GATE TTL LS EXCL-OR QUAD 2-INP 
[C CNTR TTL LS BIN UP/DOWN SYNCHRO 

[C LCH TTL ALS D-TYPE OCTL 
[C FF TTL ALS D-TYPE POS-EDGE-TRIG 
'ROGRAMMED PROM 
[C TRANSCEIVER TTL ALS BUS OCTL 
[C DRVR TTL LS BUS HEX 1-INP 

[C FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
:C COMPTR TTL ALS MAGTD 8-BIT 
:C FF TTL ALS D-TYPE POS-EDGE-TRIG COM 
:C DRVR TTL LS LINE DRVR OCTL 
ZRYSTAL-QUARTZ 20 MHz HC-18/U-HLDR 

'IN-GRV .062-IN-DIA .25-IN-LG STL 
CXTR-PC BD GRN POLYC .062-IN-BD-THKNS 

'C BD ASSY MOTHERB'D 

:APACITOR-FXD .1UF +80-20% 5OVDC CER 
:APACITOR-FXD 47UF+-10% 20VDC TA 
:ONN-POST TYPE .loo-PIN-SPCG 120-CONT 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code Mfr Part Number 

1990-0652 
65500-103 
1252-0169 
65580-105 
65474-004 

76266-108 
1-532956-8 
R-25J 
R-25J 
R-25J 

R-25J 
R-25J 
ZEROHM 
R-25J 
R-25J 

R-25J 
R-25J 
16-06-0034 
TMS32010NL 
AM74LS299N 

SN7 l332N 
SN57201 
03562-60311 
03562-60310 
74LS259PC 

SN53523 
03562-60307 
SN53656 
SN71560N 
SN71692N 

SN71338N 
SN71171N 
SN7l l73N 
SN71332N 
74F138PC 

SN71172N 
03562-60309 
03562-60308 
03562-60387 
SN71172N 

SN71333N 
SN71693N 
SN71333N 
SN71504N 
CCAT 101842 



REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

HP Part 
Number Description 

:ONN-POST-TP-HDR 40 PIN .155" 
:ONN-POST TYPE .156-PIN-SPCG 2-CONT 

:ONN-POST TYPE .loo-PIN-SPCG 40-CONT 
:ONN-POST TYPE .loo-PIN-SPCG 40-CONT 
:ONN-POST TYPE .loo-PIN-SPCG 30-CONT 
:ONN-POST TYPE .loo-PIN-SPCG 40-CONT 
ZONN-POST TYPE .loo-PIN-SPCG 30-CONT 

:EY,C.BD,FOOLPRF 
LESISTOR 75 1% .5W F TC=O+-100 
LESISTOR 100 1% .25W F TC=O+-100 
LESISTOR 50 1% .25W F TC-0+-100 
IETWORK-RES 10-SIP 220.0 OHM X 9 

:BL PWR/MBD 
IASHER-LK INTL T NO. 6 .141-IN-ID 
IPCR-RD .31LG.18ID.25D BRSNI 
jCREW-MACH M3 X 0.5 6MM-LG PAN-HD 
:CREW-MACH M3.5 X 0.6 14MM-LG PAN-HD 

IUT-HEX OBL-CHAM M3.5 X 0.6 2.8MM-THK 
:ONN-POST TYPE .TOO-PIN-SPCG 40-CONT 

'C BD ASSY KYBD 

:APACITOR-FXD 47UF+-10% 20VDC TA 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD 18PF +-5% 100VDC CER 0+-30 
:APACITOR-FXD .1UF c80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 

:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
:APACITOR-FXD .1UF +80-20% 5OVDC CER 
ZAPACITOR-FXD .1UF +80-20% 50VDC CER 
ZAPACITOR-FXD .1UF +80-20% 50VDC CER 

:APACITOR-FXD .1UF +80-20% 50VOC CER 
:APACITOR-FXD .1UF +80-20% 50VDC CER 
-ED-LAMP LUM-INTz2MCD BVRz5V 
.ED-LAMP LUM-INT=2MCD IF-30MA-MAX BVR-5V 
.ED-LAMP LUM-INTz2MCD BVR=5V 

-ED-LAMP LUM-INTz2MCD IFz25MA-MAX BVR=5V 
.ED-LAMP LUM-INT-2MCD BVR=5V 
LEO-LAMP LUM-INT-2MCD IF-30MA-MAX BVR=5V 
LED-LAMP LUM-INTz2MCD B V R = ~ V  
LED-LAMP LUM-INT-2MCD IF=25MA-MAX BVR=5V 

LED-LAMP LUM-INT-2MCD IF-30MA-MAX BVR-5V 
LED-LAMP LUM-INTz2MCD IF-25MA-MAX BVR-5V 
LED-LAMP LUM-INTz2MCD IFz30MA-MAX BVR-5V 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
CONN-POST TYPE .125-PIN-SPCG 5-CONT 

CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 5-CONT 
3x8 CONN JUMPER POST 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 5-CONT 

CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 40-CONT 
TRANSISTOR PNP SI PD-31OMW FT-250MHZ 
RESISTOR 220 5% .25W CF TC=O-400 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 3.01K 1% .125W F TC=O+-100 
RESISTOR 511K 1% .125W F TC=O+-100 
NETWORK-RES 10-SIP 10.OK OHM X 9 
NETWORK-RES 10-SIP 2.2K OHM X 9 
NETWORK-RES 10-SIP 10.OK OHM X 9 

NETWORK-RES 10-SIP 2.2K OHM X 9 
NETWORK-RES 10-SIP 220.0 OHM X 9 
NETWORK-RES 10-SIP 10.OK OHM X 9 
ALARM-AUDIBLE 
PB-SWITCH 

Mfr Part Number 

1990-0485 
1990-0486 
1990-0485 
FDH 6308 
65580-105 

See introduction to this section for ordering information 
*Indicates factory selected value 





REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Reference 
Designation 

See backdating 

HP Part 
Number Description 

CAPACITOR-FXD 390PF +-5% lOOVDC CER 
CAPACITOR-FXD 6800PF +-lo% 200VOC POLYE 
CAPACITOR-FXD .1UF +-lo% 50VDC CER 
CAPACITOR-FXD 2.2UF +-20% 50VOC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

C-F 3300UF - -% 12V ALUMEr 
CAPACITOR-FXD 10UF+-10% 20VDC TA 
CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 
CAPACITOR-FXD 390PF +-5% 300VDC MICA 
CAPACITOR-FXD 22UF+50-10% 5OVDC AL 

C-F 2UF 10% 400V POLYPa 
C-F 1400UF - -% 250V ALSTMr 
CAPACITOR-FXD 22OOPF +-20% 25OVAC(RMS) 
C-F 2UF 10% 400V POLYPa 
CAPACITOR-FXD 390PF +-5% 300VDC MICA 

CAPACITOR-FXD .OlUF +-20% lKVDC CER 
CAPACITOR-FXD 22UF+50-10% 50VDC AL 
CAPACITOR-FXD 99OUF+100-10% 25VDC AL 
C-F 227UF --8-100~ ALUMEr 
C-F 470UF - -% 50V ALUMEr 

CAPACITOR-FXD 330UF+100-10% 25VDC AL 
CAPACITOR-FXD 22UF+50-10% 5OVDC AL 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 330UF+100-10% 25VDC AL 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 22UF+50-10% 50VDC AL 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+50-10% 50VDC AL 
CAPACITOR-FXD 470PF +-lo% lKVDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD .OlUF +loo-0% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
LEO-LAMP ARRAY LUM-INT-200UCD 1 ~ x 5 ~ ~ - M A X  
IC MISC 3-TO-46 PKG 

DIODE-SWITCHING 80V 2OOMA 2NS 00-35 
VOLTAGE SUPPRESSOR VR- 5.OV, BV- 5.3V 
DIODE-SWITCHING 80V 200MA 2NS DO-95 
DIODE-PWR RECT 50V 75A DO-5 
DIODE-SWITCHING 80V 2OOMA 2NS DO-35 

DIODE-GEN PRP IN4002 lOOV 1A DO-41 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
VOLTAGE SUPPRESSOR VR-99.3V. BV-37.1 TO 
DIODE-GEN PRP IN4002 1 6 6 ~ -  16 00-41 
VOLTAGE SUPPRESSOR VR=33.3V, BV-37.1 TO 

DIODE-GEN PRP IN4002 lOOV 1A DO-41 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
VOLTAGE SUPPRESSOR VR=33.3V, BV.37.1 TO 
DIODE-GEN PRP IN4002 ~ O O V - ~ A  DO-41 
VOLTAGE SUPPRESSOR VR=33.3V, BV.37.1 TO 

DIODE-GEN PRP IN4002 lOOV 1A 00-41 
VOLTAGE SUPPRESSOR VR-8.55V. BV= 9.5 TO 
DIODE-GEN PRP IN4002 lOOV 16 DO-41 
VOLTAGE SUPPRESSOR VR=8.55V, BV= 9.5 TO 
DIODE-GEN PRP IN4002 lOOV 1A DO-41 

VOLTAGE SUPPRESSOR VR=16.2V, BV.18.0 TO 
DIODE-GEN PRP IN4002 lOOV 1A DO-41 
VOLTAGE SUPPRESSOR VR=16.2V, BV=18.0 TO 
DIODE-GEN PRP IN4002 lOOV 1A DO-41 
VOLTAGE SUPPRESSOR VR=16.2V, BV.18.0 TO 

DIODE-GEN PRP IN4002 100V 1A DO-41 
VOLTAGE SUPPRESSOR VR=16.2V. BV-18.0 TO 
DIODE-GEN PRP IN4002 lOOV 1~ DO-41 
VOLTAGE SUPPRESSOR VR=12.8V, BV.14.3 TO 
DIODE-GEN PRP IN4002 lOOV 1A DO-41 

VOLTAGE SUPPRESSOR VR=12.8V, BV.14.3 TO 
DIODE-GEN PRP IN4002 lOOV 1A DO-41 
DIODE-PWR RECT 400V 1A 50NS 

Mf r 
Code 

27167 
13606 
27167 
13606 
04222 

13606 
13606 
TO1067 
09023 
13606 

8441 1 
13606 
WO1110 
8441 1 
09023 

TO1067 
13606 
55680 
13606 
13606 

55680 
13606 
04222 
55680 
04222 

13606 
04222 
13606 
TO 1067 
04222 

04222 
04222 
07263 
28480 
27014 

07263 
24444 
07263 
18546 
07263 

03580 
07263 
24444 
03580 
24444 

03580 
07263 
24444 
03580 
24444 

03580 
24444 
03580 
24444 
03580 

24444 
03580 
24444 
03580 
24444 

03580 
24444 
03580 
24444 
03580 

24444 
03580 
9N171 

Mfr Part Number 

~ ~ 2 0 5 ~ 1 0 4 ~ ~ ~  
FDH 6308 
1990-0652 
LM135AH 

FDH 6308 
GMP-5B 
FDH 6308 
VSK7 1 
FDH 6308 

IN4002 
FDH 6308 
P6KE39A 
IN4002 
P6KE39A 

IN4002 
FDH 6308 
P6KE39A 
IN4002 
P6KE39A 

IN4002 
P6KElOA 
IN4002 
P6KElOA 
IN4002 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

MODEL 356 

Reference 
Designation 

1 See backdating 

HP Part 
Number Description 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
CONN-UTIL METMAT 6-CKT 6-CONT 

VOLTAGE SUPPRESSOR VR=12.8V BV.14.3 TO 
DIODE-GEN PRP IN4002 lOOV 1!l DO-41 
DIODE-PWR RECT 400V 1A 50NS 
DIODE-SWITCHING 80V 200MA ENS DO-35 

CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CBL ASSY PWR/DISP 
CABLE ASSY +5V 
CABLE-GROUND 

CONNECTOR-SGL CONT SKT .04-IN-BSC-SZ R N D  
INDUCTOR 250UH 25% .25DX.5LG Q = 3  
INDUCTOR 250UH 25% .25DX.5LG Q-3 
I N D  44UH 30A 
INDUCTOR 250UH 25% .25DX.5LG Q=3 

INDUCTOR 2MH 
INDUCTOR 2MH 
HEATSINK TO 220 
HEATSINK TWIN DO5 
HEAT SINK SGL TO-3-CS 

HEATSINK POWER SUPPLY 
BRKT-PWR SUPPLY 
TRANSISTOR NPN SI  PD=350MW FT-300MHZ 
TRANSISTOR NPN S I  PO=350MW FTz300MHZ 
TRANSISTOR PNP S I  PD-310MW FTx250MHZ 

TRANSISTOR PNP S I  PD-310MW FTz250MHZ 
TRANSISTOR NPN S I  PD-350MW FT-300MHZ 
TRANSISTOR PNP S I  PD-31OMW FT-250MHZ -~ ~~ ~- 

TRANSISTOR PNP SI  P D - 3 1 0 ~ ~  FTz250MHZ 
TRANSISTOR MOSFET N-CHAN TO-3 

RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 221K 1% .125W F TC=O+-100 
RESISTOR 1.62K 1% .125W F TC=O+-100 
RESISTOR 11K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 750 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 

RESISTOR 4.02K 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 6.65K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 200K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 40.2K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC-0+-100 

RESISTOR 10K 1% .125W F TC-0+-100 
RESISTOR 22.6K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 4.22K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 4.22K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC-0+-100 
RESISTOR 22.6K 1% .125W F TC=O+-100 
R E S I S T O R  1 5 ~  1% ; 1 2 5 ~ - ~  TC-0+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC-0+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC:O+-100 
RESISTOR 10K 1% . l25W F TC=O+-100 

RESISTOR 12.4K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

Mf r 
Code Mfr  Part Number 

FDH 6308 
207583-5 

P6KE15A 
IN4002 
UES-1106 
FDH 6308 

22-03-2031 
22-03-2031 
03562-61611 
03562-61612 
03562-61623 

03562-01101 
03562-01205 
SPS 3611 
SPS 3611 
SPS-3612 

SPS-3612 
SPS 3611 
SPS-3612 
SPS-3612 
IR 94-0116 

72PRlK-1058 
50338 
50338 
50338 
50338 

50338 
50338 
50338 
50338 
50338 

50338 
50338 
50338 
50338 
50338 

50338 
50338 
5033R 
50338 
50338 

50338 
50338 
5033R 
50338 
50331 

50338 
50338 
50338 
50338 
50338 

50338 
50338 
5033R 
50331 
50338 

50338 
50338 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Reference 
Designation 

See backdating 

HP Part 
Number Description 

RESISTOR 1.74K 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 

RESISTOR 11.5K 1% .125W F TC=O+-100 
RESISTOR 12.4K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 24.9K 1% .125W F TC-0+-100 

RESISTOR 2M 5% .25W CF TC-0-900 
RESISTOR 3.92K 1% .125W F TC=O+-100 
RESISTOR 1.5K 1% .125W F TC=O+-100 
RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 49.9K 1% .125W F TC-0+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 

RESISTOR 5 5% 5W PW TC=O+-50 
RESISTOR 750 1% .125W F TC=O+-100 
RESISTOR 20 1% .125W F TC=O+-100 
RESISTOR 1.43K 1% .125W F TC=O+-100 
RESISTOR 2K 1% .125W F TC=O+-100 

RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 1M 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 49.9K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC-0+-100 
RESISTOR 1M 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 49.9K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 46.4K 1% .125W F TC=O+-100 
RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 46.4K 1% .125W F TC=O+-100 

RESISTOR 1M 1% .125W F TC=O+-100 
RESISTOR 51.1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 17.8K 1% .125W F TC-0+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 

RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC-0+-100 
RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 13.7K 1% .125W F TC=O+-100 
RESISTOR 5.76K 1% .125W F TC=O+-100 

RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 698 1% .125W F TC=O+-100 
RES-SEN 1 OHM 
RESISTOR 18 5% 2W MO TC=O+-200 
RESISTOR 22 5% 2W MO TC-0+-200 

RESISTOR 4.7K 5% .5W CC TC=0+647 
RESISTOR 27K 5% 2W MO TC=O+-200 
RESISTOR-FUSE 18 OHM +-I%;  .5W AT 70 DEG 
RESISTOR-FUSE 3.9K OHM +-2%; T.C. 0+-100 
RESISTOR 27K 5% 2W MO TC=O+-200 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 4.7K 5% .5W CC TC=0+647 
RESISTOR 22 5% 2W MO TC=O+-200 
RESISTOR-FUSE 18 OHM + - I % ;  .5W AT 70 DEG 
RESISTOR-FUSE 3.9K OHM +-2%; T.C. 0+-100 

THERMISTER 8 ADC 
RESISTOR 22 5% 2W MO TC=O+-200 
RESISTOR 2.87K 1% .125W F TC-0+-100 
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 2.87K 1% .125W F TC=O+-100 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code Mfr Part Number 



REPLACEABLE PARTS MODEL-  35C 

Reference 
Designation 

See backdating 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 137 1% .125W F TC=O+-100 
RESISTOR 12; 1% . 1 2 5 ~  F TC=O+-100 
RESISTOR 681 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 

RESISTOR 681 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 1 . 3 7 ~  1% . i25w F TC=O+- loo  
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 1.37K 1% .125W F TC=O+-100 

RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 1.37K 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 1.37K 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 

RESISTOR 1.07K 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 1.07K 1% .125W F TC=O+-100 
RESISTOR 124 1% .125W F TC=O+-100 
RESISTOR 470 5% 2W MO TC=O+-200 

RESISTOR 32.4 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 
iESISTOR 499 1% .125W F TC=O+-100 
ZESISTOR 20K 1% .125W F TC=O+-100 

3ESISTOR lOOK 1% .125W F TC=O+-100 
TUBE-ELECTRON SURGE V PTCTR 
'WR XFMER 128KHZ 
[NDUCTOR-FIXED CURRENT SENSE 1NDUCTOR;L 
31AS XFMR 

LC GATE CMOS/74HC NAND QUAD 2-INP 

LC COMPARATOR GP QUAD 14-DIP-P PKG 
LC GATE CMOS/74HC NAND OUAD 2-INP 
[C V RCLTR-SWG 4 . 8 5 / 5 . 1 5 ~  18-DIP-C PKG 
[C DRVR TTL CLK TTL-TO-MOS 1-INP 
[C GATE TTL ALS NAND QUAD 2-INP 

[C COMPARATOR GP QUAD 14-DIP-P PKG 
[C OP AMP WB 8-DIP-C PKG 
[C OP AMP WB TO-99 PKG 
)IODE-FW BRDG 400V 1A 
)IODE-FW BRDG 600V 10A 

:C V RGLTR-ADJ-POS 1.2/37V TO-220 PKG 
LC V RGLTR-ADJ-NEG 1 . 2 / 3 7 ~  TO-220 PKG 
:C V RGLTR-ADJ-POS 1.2/37V TO-220 PKG 
:C V RGLTR-ADJ-NEG 1.2/37V TO-220 PKG 
:C V RGLTR-ADJ-POS 1 . 2 / 3 7 ~  TO-220 PKG 

IUAL RECT 200V 20A 
IIODE-GENERAL PURPOSE 
C COMPARATOR GP DUAL 14-DIP-P PKG 

IMPR-REM .025P 

IASHER-LK INTL T NO. 4 .115-IN-I0 
IASHER-SHLDR NO. 4 . 1 1 5 - 1 ~ 1 1 ~  .2-IN-OD 
!CREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 
IUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 
.NSULATOR-XSTR THRM-CNDCT 

SCREW-MACH M3.5 X 0 .6  6MM-LG PAN-HD 
IUT-HEX W/LKWR M3 X 0 . 5  2.4MM-THK 
,CREW-MACH M4 X 0.7 6MM-LG PAN-HD 
ABLE TIE .062-.625-DIA .091-WD NYL 
ABLE TIE .062-2-DIA .095-WD NYL 

'ASHER-LK INTL T 1 /4  I N  .256-IN-ID 
ASHER-LK INTL T 1 / 4  I N  .256-IN-ID 
UT-HEX-OBL-CHAM 1/4-28-THD .125-IN-THK 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code 

91637 
19701 
91637 
19701 
91637 

19701 
91637 
91637 
91637 
91637 

91637 
91637 
91637 
91637 
91637 

19701 
91637 
19701 
91637 
11502 

91637 
19701 
19701 
19701 
19701 

19701 
71482 
28480 
09161 
28480 

28480 
27264 
27014 
27014 
04713 

27014 
047 1 3  
34333 
27014 
01295 

27014 
06665 
27014 
18546 
18546 

27014 
27014 
27014 
27014 
27014 

18546 
18546 
2'7014 
22526 
M01051 

TI2345 
56928 
33486 
~ 1 2 3 4  
55285 

16941 
301043 
16941 
59730 
59730 

~ 1 2 3 4 5  
TI2345 
70318 



Number HPPart l c  D 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZI 
NUT-HEX-W/LKWR 6-32-THD .log-IN-THK 

HEADER,RND-W,PLZ 15 CONT 
CONN-POST TYPE . ~OO-PIN-SPCG 2-CONT 

HPIB INTERFACE 

CONN-RECT MICRORBN 24-CKT 24-CONT 
SPACER 
CBLE ASSY DISP 1/0 
WASHER-LK HLCL NO. 6 .141-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 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 2.2UF +-20% 50VDC CER 
CAPACITOR-FXD .lUF +80-20% 50VDC CER 
CAPACITOR-FXD ~ U F  +-20% ZVDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 1UF +-20% 25VDC CER 
CAPACITOR-FXO .1UF +80-20% 50VDC CER 
CAPACITOR-FXO .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 510PF +-5% lOOVDC CER 
CAPACITOR-FXD l2PF +-5% lOOVDC CER 0+-30 

CAPACITOR-FXD 360PF +-5% lOOVDC CER 
CAPACITOR-FXD 8.2PF +-.5PF lOOVDC CER 
CAPACITOR-FXD 270PF +-5% lOOVDC CER 
CAPACITOR-FXD 5600PF +-I% 50VDC CER 
CAPACITOR-FXD 2400PF +-1% 50VDC CER 

CAPACITOR-FXD 9100PF +-I% 50VDC CER 
CAPACITOR-FXD 3600PF +-I% 50VDC CER 
CAPACITOR-FXD 5 . 6 ~ ~  +-.5PF lOOVDC CER 
CAPACITOR-FXD 130PF +-5% lOOVDC CER 
CAPACITOR-FXD 1300PF +-I% 50VDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXO 250PF +-I% lOOVDC MICA 
CAPACITOR-FXD . ~ U F  +80-20% 50VDC CER 
CAPACITOR-FXO 12PF +-5% lOOVDC CER O+-30 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 

CAPACITOR-FXD 1UF +-20% 25VOC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% ~ O V D C  CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 68PF +-5% lOOVDC CER 0+-30 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VOC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 180PF +-2% 300VDC MICA 

CAPACITOR-FXD .1UF +80-20% 5OVOC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVOC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 37OUF+50-10% 25VOC AL 
CAPACITOR-FXD ~ ~ u F + - I o %  15VDC TA 
DIODE-ZNR 6.2V 2% DO-7 PO=.4W TC=+.002% 
DIODE-SWITCHING 80V 2OOMA 2NS DO-35 

DIODE-SCHOTTKY IN5817 2OV 1A 
DIODE-SWITCHING 8 0 ~  200MA 2NS DO-35 
CONNECTOR-RF SMB M PC 50-OHM 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code 

01536 
TI2345 

27264 
27264 

28480 

00779 
76854 
28480 
73734 
LO 1005 
H01043 

28480 

04222 
13606 
04222 
13606 
04222 

13606 
04222 
04222 
27167 
27167 

27167 
27167 
27167 
27 167 
27 167 

27167 
27167 
27167 
27167 
27167 

04222 
09023 
04222 
27167 
04222 

13606 
04222 
04222 
04222 
27167 

04222 
13606 
04222 
04222 
00853 

04222 
04222 
04222 
04222 
04222 

PO1016 
13606 
04713 
07263 
07263 

04713 
07263 
9829 1 
22526 
22526 

Mfr Part Number 

si 12170- 
FDH 6308 
FDH 6308 

SBR5120KBRL 
FDH 6308 
51-051-0000 
65500-103 
65500-103 



REPLACEABLE PARTS MODEL 35r 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

RELAY-REED 1A 500MA 200VDC 5VDC-COIL 
IND 393.8 
I N D  335 
INDUCTOR RF-CH-MLD 3.3MH 5% .23DX.57LG 
INDUCTOR 250UH 25% .25DX.5LG Q-3 

CORE-FERRITE CHOKE-WIDEBAND;IMP:>680 
CONN-POST TYPE .loo-PIN-SPCG 40-CONT 
TRANSISTOR NPN S I  PO=350MW F T - 3 0 0 ~ ~ ~  
RESISTOR 47 5% .25W CF TC-0-400 
RESISTOR 5.1K 5% .25W CF TC-0-400 

RESISTOR 20K 1% .125W F TC=O+-100 
RESISTOR 3.09K 1% .125W F TC=O+-100 
RESISTOR 6K . l %  .125W F TC=O+-25 
RESISTOR 200 .1% .125W F TC=O+-25 
RESISTOR 100 1% .125W F TC=O+-100 

RESISTOR 6K . l %  .125W F TC=O+-25 
RESISTOR-TRMR 200 10% C SIDE-ADJ 17-TRN 
RESISTOR-TRMR 10 20% C SIDE-AOJ 17-TRN 
RESISTOR 75K 1% .125W F TC=O+-100 
RESISTOR 75K 1% .125W F TC=O+-100 

RESISTOR 5.1K 5% .25W CF TC-0-400 
RESISTOR 6.65K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 119.3 .25% .125W F TC=O+-25 
RESISTOR 47 5% .25W CF TC.0-400 

RESISTOR 2K . l %  .125W F TC=O+-25 
RESISTOR 1K . l %  .125W F TC=O+-25 
RESISTOR 32.4 1% .125W F TC=O+-100 
7ESISTOR 32.4K 1% .125W F TC=O+-100 

IESISTOR 1K 1% .125W F TC=O+-100 
IESISTOR 7.32K 1% .125W R TC=O+-100 
7ESISTOR 100 1% .125W F TC=O+-100 
7ESISTOR 2K . l %  .125W F TC=O+-25 

IESISTOR 1K . l %  . l25W F TC=O+-25 -- 
IESISTOR 100 1% . l 2 5 ~  F TC=O+-100 
IESISTOR 499 1% .125W F TC=O+-100 
IESISTOR 1M 1% .125W F TC=O+-100 
IESISTOR 4K . l %  . l 5 5 ~  F TC=O+-25 

IESISTOR 4.5K . l %  .125W F TC=O+-25 
IESISTOR 100 1% .125W F TC=O+-100 
1ESISTOR 1.8M 5% .25W CF TC-0-900 
IESISTOR 4.64K . l %  .125W F TC=O+-25 

~ESISTOR 2K i% . I ~ ~ w - F  TC=O+-loo 
LESISTOR 499 1% . l25W F TC=O+-100 
IESISTOR 100 1% .125W F TC=O+-100 

ESISTOR 5K . l %  . 1 2 5 ~  F TC-o+-55 
ESISTOR 49.9 1% .5W F TC=O+-100 
HERMISTOR DISC 50-OHM TC=+2.35%/C-DEG 
ESISTOR 75K 1% .125W F TC=O+-100 

ESISTOR 2.2K 5% .25W CF TC.0-400 
ESISTOR 20 1% .5W F TC=O+-100 
ESISTOR 2.2K 5% .25W CF TC-0-400 
ESISTOR 2.2K 5% . 2 5 ~  CF TC-0-400 
ESISTOR 2.2K 5% .25W CF TC-0-400 

ESISTOR 2.2K 5% .25W CF TC-0-400 
ESISTOR 499 1% .125W F TC=O+-100 
ESISTOR 10K 1% .125W F TC:O+-100 
ESISTOR 499 1% .125W F TC=O+-100 
ESISTOR 4.64K 1% .125W F TC=O+-100 

ESISTOR 10K 1% .125W F TC=O+-100 
ONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 
ONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

532955-7 
SPS 3611 
R-25J 



ODEL 3562A REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Reference 
Designation 

HP Part 
Number Description 

[C O P  AMP G P  8 - D I P - P  PKG 
[ C  O P  AMP L O W - N O I S E  8 - D I P - P  PKG 

[ C  O P  AMP P R C N  T O - 9 9  PKG 
[ C  O P  AMP P R C N  T O - 9 9  PKG 
1NALOG S W I T C H  2 SPST 1 4  - D I P - P  
[ C  O P  AMP P R C N  T O - 9 9  PKG 
) / A  1 0 - B I T  1 6 - P L A S T I C  CMOS 

I C  O P  AMP G P  8 - D I P - P  PKG 
) /A 8 - B I T  1 6 - C E R D I P  B P L R  
[ C  O P  AMP WB 8 - D I P - C  PKG 
) /A 1 2 - B I T  2 4 - D I P - C  B P L R  
CC O P  AMP S P C L  T O - 9 9  PKG 

[ C  O P  AMP P R C N  T O - 9 9  PKG 
[ C  O P  AMP S P C L  T O - 9 9  PKG 
;EAT S I N K  TO- TO-39-cs 
LC C N T R  T T L  L S  B I N  DUAL 4 - B I T  
[ C  F F  T T L  A L S  D - T Y P E  P O S - E D G E - T R I G  

LC MUXR/DATA-SEL T T L  L S  4 - T O - 1 - L I N E  DUAL 
LC G A T E  T T L  L S  EXCL-OR QUAD 2 - I N P  
LC G A T E  T T L  A L S  NAND 8 - I N P  
I C  S H F - R G T R  T T L  L S  R-S S E R I A L - I N  P R L - O U T  
LC G A T E  T T L  A L S  NAND QUAD 2 - I N P  

I C  F F  T T L  A L S  D - T Y P E  P O S - E D G E - T R I G  COM 
I C  S H F - R G T R  T T L  L S  R - S  S E R I A L - I N  P R L - O U T  
I C  S H F - R G T R  T T L  L S  S E R I A L - I N  S E R I A L - O U T  
I C  B F R  T T L  L S  NAND QUAD 2 - I N P  
I C  F F  T T L  L S  D - T Y P E  P O S - E D G E - T R I G  COM 

I C  S H F - R G T R  T T L  L S  COM C L E A R  S T O R  8 - B I T  
I C  I N V  T T L  A L S  HEX 
I C  COMPARATOR G P  DUAL 1 4 - D I P - P  PKG 
JMPR-REM . 0 2 5 P  

r E R M I N A L - S T U D  S P C L - F D T H R U  P R E S S - M T G  
P I N  EXTR 

P C  B D - T R I G G E R  

C A P A C I T O R - F X D  6 . 8 U F + - 1 0 %  3 5 V D C  T A  
C A P A C I T O R - F X D  2 2 U F + - 1 0 %  1 5 V D C  T A  
C A P A C I T O R - F X D  1 U F + - 1 0 %  3 5 V D C  T A  
C A P A C I T O R - F X D  . 0 2 2 U F  + - 5 %  2 0 0 V D C  P O L Y E  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  

C A P A C I T O R - F X D  l O P F  + - 5 %  l O O V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  l O O P F  + - 5 %  l O O V D C  C E R  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  l O P F  +-5% l O O V D C  CER 0 + - 3 0  

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  . O l U F  + - l o $  l O O V D C  C E R  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  2 2 U F + - 1 0 %  1 5 V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 O V D C  C E R  

C A P A C I T O R - F X D  6 . 8 U F + - 1 0 %  3 5 V D C  T A  
C A P A C I T O R - F X D  . l U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  2 2 0 0 P F  + - I %  5 0 V D C  C E R  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  1 0 0 P F  + - 5 %  l O O V D C  C E R  

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  3 3 0 0 P F  + - 5 %  1 0 0 V D C  CER 
C A P A C I T O R - F X D  2 2 0 P F  + - 5 %  1 0 0 V D C  CER 
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  3 3 0 0 P F  + - 5 %  l O O V D C  CER 

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  3 3 0 0 P F  + - 5 %  l O O V D C  C E R  
C A P A C I T O R - F X D  2 2 0 P F  + - 5 %  l O O V D C  C E R  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  3 3 0 0 P F  + - 5 %  l O O V D C  C E R  

Mf r 
Code Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 





Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 3K . l %  .125W F TC=O+-25 
RESISTOR 2.61K 1% .125W F TC=O+-100 

RESISTOR 511 1% .25W F TC=O+-100 
RESISTOR 511 1% .125W F TC-0+-100 
RESISTOR 261 1% .125W F TC=O+-100 
RESISTOR 332 1% .125W F TC=O+-100 
RESISTOR 51.1 1% .125W F TC=O+-100 

RESISTOR 2.61K 1% .125W F TC=O+-100 
RESISTOR 45.3K 1% .125W F TC=O+-100 
RESISTOR 2.61K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 45.3K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 22 AWG LEAD D I A  
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10 1% .125W F TC=O+-100 
RESISTOR 1.96K 1% .125W F TC=O+-100 

RESISTOR 3.01K 1% .125W F TC=O+-100 
RESISTOR 51.1 1% .125W F TC=O+-100 
RESISTOR 442 1% .125W F TC=O+-100 
RESISTOR 422 1% .125W F TC=O+-100 
RESISTOR 19.6K 1% .125W F TC=O+-100 

RESISTOR 301 1% .125W F TC=O+-100 
RESISTOR 51.1 1% .125W F TC=O+-100 
RESISTOR 1K 1% .25W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 3.01K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 7.87K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 31.6K 1% .125W F TC=O+-100 
RESISTOR 7.87K 1% .125W F TC=O+-100 

RESISTOR 31.6K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 31.6K 1% .125W F TC=O+-100 
RESISTOR 19.6K 1% .125W F TC=O+-100 
RESISTOR 51.1 1% .125W F TC=O+-100 

RESISTOR 681 1% .125W F TC=O+-100 
RESISTOR 2.15K 1% .125W F TC=O+-100 
RESISTOR 301 1% .125W F TC=O+-100 
RESISTOR 51.1 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .25W F TC=O+-100 
RESISTOR 511K 1% .125W F TC-0+-100 
RESISTOR 261 1% .125W F TC=O+-100 
RESISTOR 1M 1%. . l 2 5 ~  F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 133K 1% .125W F TC=O+-100 
RESISTOR 19.6K 1% .125W F TC-0+-100 
RESISTOR 1M 1% .125W F TC=O+-100 
D I O D E - Z N R  IN825 6 . 2 ~  5% 00-7 PD=.4W 
RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TRN 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 82.5K 1% .125W F TC-0+-100 
RESISTOR 7.5K 1% .125W F TC=O+-100 
RESISTOR 3l.6K 1% . l25W F TC-0+-100 
RESISTOR 2.05M 1% .125W F TC=O+-100 

RESISTOR 5.9K 1% .125W F TC=O+-100 
RESISTOR 511K 1% .125W F TC=O+-100 
RESISTOR 2 8 . 7 ~  1% . l 2 5 ~  F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 49.9 1% .5W F TC=O+-100 
RESISTOR 464 1% .125W F TC=O+-100 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 332 1% .125W F TC=O+-100 
RESISTOR 19.6K 1% .125W F TC=O+-100 

M f  r 
Code 

19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
91637 
19701 
19701 
91637 

19701 
75042 
19701 
91637 
19701 

19701 
1970 1 
1970 1 
19701 
1970 1 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

1970 1 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

1970 1 
1970 1 
19701 
04713 
73138 

19701 
19701 
19701 
19701 
D8439 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

REPLACEABLE PARTS 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS M O D E L  35E 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

R E S I S T O R  1 K  1 %  . l 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 9 . 6 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  5 1 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  5 . 9 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  

R E S I S T O R  3 . 0 1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 . 9 6 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  5 1 . 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  5 1 1  1 %  . 1 2 5 W  F T C - 0 + - 1 0 0  
R E S I S T O R  4 6 4  1 %  . 1 2 5 W  F T C = O + - 1 0 0  

R E S I S T O R  5 1 . 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  4 6 4  1 %  . 1 2 5 W  F T C - 0 + - 1 0 0  
R E S I S T O R  5 1 . 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 . 9 6 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  

R E S I S T O R  2 6 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  5 1 . 1  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 0  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
R E S I S T O R  1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  

R E S I S T O R  1 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
T H E R M I S T O R  D I S C  50-OHM T C = + 2 . 3 5 % / C - D E G  
R E S I S T O R  1 9 . 6 K  1 %  . 1 2 5 W  F T C = O + - 1 0 0  
CONNECTOR-SGL CONT P I N  1 . 1 4 - M M - B S C - S Z  S Q  
I C  O P  AMP WB T O - 9 9  PKG 

ANALOG S W I T C H  4 S P S T  1 6  - C B R Z / S D R  
I C  DCDR T T L  L S  2 - T O - 4 - L I N E  DUAL 
I C  S H F - R G T R  T T L  L S  S E R I A L - I N  S E R I A L - O U T  
I C  O P  AMP L O W - D R I F T  T O - 9 9  PKG 
D/A 8 - B I T  1 6 - C E R D I P  B P L R  

I C  COMPARATOR H S  1 4 - D I P - P  PKG 
I C  G A T E  T T L  L S  EXCL-OR QUAD 2 - I N P  
I C  DRVR T T L  A L S  B U S  O C T L  
I C  O P  AMP LOW-BIAS-H-IMPD DUAL 8 - D I P - P  
I C  O P  AMP LOW-BIAS-H-IMPD QUAD 1 4 - D I P - P  

I C  COMPARATOR H S  1 4 - D I P - P  PKG 
I C  F F  T T L  A L S  J - K  NEG-EDGE-TRIG 
I C  MV T T L  L S  MONOSTBL R E T R I G  
I C  CNTR T T L  A L S  B I N  SYNCHRO 
I C  G A T E  T T L  A L S  NAND QUAD 2 - I N P  

I C  S C H M I T T - T R I G  T T L  L S  NAND DUAL 4 - I N P  
I C  ORVR T T L  S NAND L I N E  DUAL 4 - I N P  
I C  CNTR T T L  A L S  D E C D  SYNCHRO 
I C  F F  T T L  A L S  J-K N E G - E D G E - T R I G  
I C  CNTR T T L  A L S  DECD S Y N C H R O  

I C  F F  T T L  F D-TYPE P O S - E D G E - T R I G  
JMPR-REM . 0 2 5 P  
C R Y S T A L - Q U A R T Z  2 0 . 4 8  MHz H C - 1 8 / U - H L D R  
P I N  EXTR 

P C  BOARD A S S Y  ADC 

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  l U F + - 1 0 %  3 5 V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  . O l U F  + l o o - 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  1 U F + - 1 0 %  3 5 V D C  T A  

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  3 6 P F  + - 5 %  2 0 0 V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  2 4 0 P F  + - I %  l O O V D C  CER 
C A P A C I T O R - F X D  . l U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  7 5 0 P F  + - I %  l O O V D C  C E R  

C A P A C I T O R - F X D  l O O P F  + - I %  l O O V D C  C E R  
C A P A C I T O R - F X D  4 3 0 P F  + - I %  l O O V D C  C E R  
C A P A C I T O R - F X D  1 8 P F  + - 5 %  l O O V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  2 0 0 0 P F  + - I %  5 0 V D C  CER 
C A P A C I T O R - F X D  l O O P F  + - I %  l O O V D C  C E R  

Mf r 
Code Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

CAPACITOR-FXD 2200PF +-I% 5OVDC CER 
CAPACITOR-FXD 510PF +-I% ~ O O V D C  CER 
CAPACITOR-FXD 33PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD 1500PF +-I$ 50VDC CER 
CAPACITOR-FXD 1UF+-10% 35VDC TA 

CAPACITOR-FXD 33OPF +-I% lOOVDC CER 
CAPACITOR-FXD 2 2 0 ~ ~  +-5% 1 OOVDC CER 
CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD 6.8PF +-.~PF lOOVDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 15PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 220PF +-lo% 50VDC POLYP 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 22PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 

CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD 6.8PF +-.5PF 100VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 6.8PF +-.5PF lOOVDC CER 
CAPACITOR-FXD 560PF +-5% lOOVDC CER 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD 22UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 

CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD 4.7UF+-20% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 22UF+-10% 35VDC TA 
CAPACITOR-FXD 15PF +-5% lOOVDC CER 0+-30 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 470PF +-5% lOOVDC CER 
CAPACITOR-FXD 2.2UFc-10% 20VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD lOOOPF +-5% lOOVDC CER 
DIODE-SWITCHING 80V 2OOMA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-ZNR 6.2V 2% DO-7 PD=.4W TC=+.002% 
DIODE-SWITCHING 80V 200MA 2NS DO-35 

DIODE-ZNR 5.6V 5% DO-35 PD=.4W TC=+.046% 
DIODE-SCHOTTKY SM SIC 
DIODE-SWITCHING 30V 50MA 2NS DO-35 
DIODE-SWITCHING 30V 50MA 2NS DO-35 
CONN-POST TYPE .loo-PIN-SPCG 3-CONT 

CONN-POST TYPE .loo-PIN-SPCG 40-CONT 
L-2304UH 1% 
L-2035UH 1% 
L-1834UH 1% 
L-2035UH 1% 

INDUCTOR RF-CH-MLD lOOUH 10% .25DX.313LG 
INDUCTOR 250UH 25% .25DX.5LG Q=3 
INSULATOR-XSTR THRM-CNDCT 
TRANSISTOR MOSFET N-CHAN E-MODE TO-72 SI 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 10K .l% .125W F TC-0+-25 
RESISTOR 1.111K .1$ .125W F TC=O+-25 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 2K .I% .125W F TC=O+-25 
RESISTOR 1K .1% .125W F TC=O+-25 

RESISTOR 2K .I% .125W F TC=O+-25 
RESISTOR 1K .1$ .125W F TC=O+-25 
RESISTOR 100 1% .125W F TC-0+-100 

Mf r 
Code 

27167 
27167 
27167 
27167 
13606 

UO 1025 
27167 
13606 
04222 
13606 

13606 
27167 
04222 
27167 
04222 

25088 
04222 
27167 
04222 
13606 

13606 
27167 
04222 
27167 
27167 

04222 
04222 
13606 
13606 
04222 

13606 
13606 
04222 
13606 
27167 

04222 
04222 
27 167 
13606 
04222 

27167 
07263 
07263 
047 13 
07263 

04713 
28480 
07263 
07263 
27264 

00779 
28480 
28480 
28480 
28480 

99484 
042 13 
55285 
SO1041 
19701 

19701 
1970 1 
1970 1 
1970 1 
19701 

19701 
19701 
1970 1 

Mfr Part Number 

FDH 6308 
FDH 6308 
SZ 12170 
FDH 6308 

SZ30035-010 
1901-0518 
FDH lo88 
FDH1088 
22-03-2031 

See introduction to this section for ordering information 
*Indicates factory selected value 



REPLACEABLE PARTS MODEL 351 

Reference 
Designation 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 
-- 

Description 

RESISTOR 10 1% .125W F TC=O+-100 
RESISTOR 61.9K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10 1% .125W F TC-0+-100 
RESISTOR 21K 1% .125W F TC=O+-100 

RESISTOR 1.21K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 22 AWG LEAD D I A  

RESISTOR 57.6K 1% .125W F TC=O+-100 
RESISTOR 1.69K . l %  .125W F TC=O+-25 -- 
RESISTOR 1K ; I %  . 1 2 5 ~  F TC=O+-25 
RESISTOR 2K . I %  .125W F TC=O+-25 
RESISTOR 1K . l %  .125W F TC-0+-25 

RESISTOR 2K . l %  .125W F TC=O+-25 
RESISTOR 1K .1% .125W F TC=O+-25 
RESISTOR 10 1% .125W F TC=O+-100 
RESISTOR 121 1% .125W F TC=O+-100 
RESISTOR 10 1% .125W F TC=O+-100 

RESISTOR 1.47K 1% .125W F TC=O+-100 
RESISTOR 18.1K 1% .125W F TC=O+-100 
RESISTOR-%MR 5 0 ~  1 0 % - ~  SIDE-ADJ ~ ~ T R N  
RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 
RESISTOR 1.21K 1% .125W F TC=O+-100 

RESISTOR-ZERO OHMS 22 AWG LEAD D I A  
RESISTOR 5K . l %  .125W F TC=O+-25 

7ESISTOR-TRMR 50K 10% C SIDE-AOJ 17-TRN 
7ESISTOR 200 . l %  .125W F TC=O+-25 
7ESISTOR 143 1% .125W F TC=O+-100 
3ESISTOR 38.3K 1% .125W F TC=O+-100 
IESISTOR 1.47K 1% .125W F TC=O+-100 

1ESISTOR 121K 1% . l25W F T C = O + - ~ O O  
1ESISTOR 10K 1% .125W F TC=O+-100 
lESISTOR 348 1% .125W F TC=O+-100 
IESISTOR 8K . I %  .125W F TC=O+-25 

IESISTOR 66.5K 1% .125W F TC=O+-100 
LESISTOR 302 .1% .125W F TC=O+-25 
IESISTOR 56.2K 1% .125W F TC=O+-100 
IESISTOR-TRMR 200 10% C TOP-ADJ 17-TRN 
IESISTOR 14.7K 1% .125W F TC=O+-100 

IESISTOR 1.21K 1% .125W F TC-0+-100 

:ESISTOR 800 . l %  .125W F TC=O+-25 
!ESISTOR 200K 1% .125W F TC=O+-100 
:OMPONENT KIT 
ESISTOR 1.62K 1% .125W F TC=O+-100 
ESISTOR 11K 1% .125W F TC=O+-100 

ESISTOR 2K . l %  .125W F TC=O+-25 
ESISTOR 6.19K . l %  1 1 2 5 ~  F TC=O;-25 
ESISTOR 100 1% .125W F TC=O+-100 
ESISTOR 1K 1% .125W F TC=O+-100 
ESISTOR 698 . l %  .125W F TC=O+-25 

ESISTOR 8K . I %  .125W F TC=O+-25 
ESISTOR 1K 1% .125W F TC=O+-100 
ESISTOR 215K 1% .125W F TC=O+-100 
ESISTOR 1K 1% .125W F TC=O+-100 
ESISTOR 511K 1% .125W F TC=O+-100 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mfr Part Number 

5033R 
50338 
50338 
50338 
ZEROHM 

ZEROHM 



Reference 
Designation 

HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 1.87K 1% .125W F TC=O+-100 
RESISTOR 7.15K 1% .125W F TC=O+-100 
RESISTOR 4.7 5% .25W CF TC=O-400 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 237K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 511 1% .125~ F TC=O+-100 
RESISTOR 237K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1.74K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125~ F TC-0+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
NETWORK-RES 14-DIP MULTI-VALUE 
NETWORK-RES 14-DIP MULTI-VALUE 

TRANSFORMER-PULSE BIFILAR WOUND; 18.0 MM 
ANALOG MULTIPLEXER 8 CHNL 16 -CBRZ/SDR 
IC OP AMP LOW-NOISE 8-DIP-P PKG 
ANALOG MULTIPLEXER 8 CHNL 16 -CBRZ/SDR 
D/A 8-BIT 16-CERDIP BPLR 

IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC OP AMP LOW-NOISE 8-DIP-P PKG 
IC V RGLTR-FXD-NEG 4.8/5.2V TO-220 PKG 
IC OP AMP WB TO-99 PKG 
IC PRCN DUAL 8-TO-99 PKG 

IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 
ANALOG MULTIPLEXER 6 CHNL 16 -DIP-P 
IC OP AMP WB TO-99 PKG 
IC COMPARATOR GP DUAL 14-DIP-P PKG 
IC OP AMP LOW-NOISE 8-DIP-P PKG 

IC COMPARATOR GP DUAL 14-DIP-P PKG 
IC GATE TTL ALS NAND QUAD 2-INP 
IC INV TTL HEX 1-INP 
IC BFR TTL LS BUS QUAD 
COMPONENT KIT 

D/A 16-BIT 24-DIP-C BPLR 
A/D 8-1/2-BIT 18-DIP-C BPLR 
IC GATE-ARY CMOS 
Ic SHF~RGTR TTL LS ASYNCHRO SERIAL-IN 
IC DRVR TTL LS LINE DRVR OCTL 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 
IC DRVR TTL NOR OUAD 2-INP 
Ic DRVR TTL s NAND LINE DUAL 4-INP 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

WASHER-LK INTL T NO. 4 .115-IN-ID 
SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 
PIN EXTR 
NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 
JMPR-REM .025P 
CONNECTOR-RF SM-SLD M PC 50-OHM 

PC BOARD-INPUT 

CAPACITOR-FXD .39UF +-5% 200VDC 
CAPACITOR-FXD 3.9PF +-.25PF lOOVDC CER 
C-V .6-6PF 50V AIR 
CAPACITOR-FXD 3.9PF +-.25PF lOOVDC CER 
CAPACITOR-FXD 300PF +-5% 300VDC MICA 

CAPACITOR-FXD 2.7PF +-.25PF lOOVDC CER 
C-V .6-6PF 50V AIR 
CAPACITOR-FXD 22PF +-5% lOOVDC CER O+-30 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 3.3UF+-20% 15VDC TA 

See introduction to this section for ordering information 
*Indicates factory selected value 

Mf r 
Code 

91637 
91637 
77902 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
7M605 
7M605 

13606 
27014 
18324 
27014 
06665 

01295 
18324 
07263 
34371 
27014 

27014 
04713 
34371 
27014 
18324 

27014 
01295 
01295 
01295 
28480 

8E175 
TO1085 
SO167 
01295 
01295 

01295 
07263 
01295 
01295 
27264 

TI2345 
83486 
28480 
TI234 
22526 
98291 

28480 

8441 1 
27 167 
18736 
27167 
00853 

27167 
18736 
27167 
04222 
13606 

Mfr  Part Number 



MODEL 3562A 

Table 4-3 Replaceable Parts cont. 

REPLACEABLE PA1 

Reference 
Designation 

HP Part 
Number Description 

C A P A C I T O R - F X D  3 . 3 U F + - 2 0 %  1 5 V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  2 7 P F  + - 5 %  1 0 0 V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  . 7 9 U F  + - 5 %  2 0 0 V D C  
C A P A C I T O R - F X D  3 1 9 ~ ~  + - ; 2 5 ~ ~ -  ~ O O V D C  C E R  

C-V . 6 - 6 P F  5 0 V  A I R  
CAPACITOR-FXD- 3 . 9 P F  + - . 2 5 P F  l O O V D C  CER 
C A P A C I T O R - F X D  3 0 0 P F  + - 5 %  3 0 0 V D C  M I C A  
C A P A C I T O R - F X D  2 . 7 P F  + - . 2 5 P F  l O O V D C  CER 
C-V . 6 - 6 P F  5 0 ~ '  A I R  - 

C A P A C I T O R - F X D  2 2 P F  + - 5 %  l O O V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  3 . 3 U F c - 2 0 %  1 5 V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  2 7 P F  + - 5 %  ~ O O V D C  CER 0 + - 3 0  

C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  C E R  
C A P A C I T O R - F X D  2 2 P F  + - 5 %  l O O V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  8 . 2 P F  + - . 5 P F  l O O V D C  CER 
C A P A C I T O R - F X D  l O P F  +-5% l O O V D C  CER 0 + - 3 0  
C A P A C I T O R - F X D  3 9 P F  + - 5 %  l O O V D C  CER 0 + - 3 0  

C A P A C I T O R - F X D  2 2 P F  + - 5 %  l O O V D C  CER 0 + - 7 0  
C A P A C I T O R - F X D  . 1  U F  + 8 0 - 2 0 %  5 O V D C  CER - 
C A P A C I T O R - F X D  4 . 7 U F c - 1 0 %  5 0 V D C  T A  
C A P A C I T O R - F X D  1 0 0 U F + - 1 0 %  l O V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 

C A P A C I T O R - F X D  4 . 7 U F + - 1 0 %  5 O V D C  TA 
C A P A C I T O R - F X D  4 7 U F + - 1 0 %  ~ ~ V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 0 %  5 0 V D C  CER 
C A P A C I T O R - F X D  4 7 U F + - 1 0 %  3 5 V D C  T A  
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 6 %  5 0 V D C  CER 

X P A C I T O R - F X D  2 2 U F + - 1 0 %  3 5 V D C  TA 
C A P A C I T O R - F X D  . 1 U F  + 8 0 - 2 6 %  5 O V D C  CER 
D I O D E - Z N R  3 3 V  5 %  PD-1W I R - 5 U A  
D I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 7 5  
D I O D E - S W I T C H I N G  4 0 V  2 0 M A  3 0 0 N S  DO:? 

I I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 3 5  
) I O D E - Z N R  3 3 V  5 %  PD-1W I R = 5 U A  
I I O D E - Z N R  5 . 6 V  5 %  D O - 3 5  P D = . 4 W  T C = + . 0 4 6 %  
I I O D E - C U R  R G L T R  7 5 V  DO-7 
I I O D E - Z N R  5 . 6 V  5 %  D O - 3 5  P D = . 4 W  T C = + . 0 4 6 %  

I I O D E - C U R  R G L T R  7 5 V  DO-7 
I I O D E - Z N R  3 3 V  ~ % . P D = ~ w  I R - ~ U A  
) I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 3 5  
) I O D E - S W I T C H I N G  4 0 V  2 0 M A  3 0 0 N S  DO-7 
) I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 3 5  

I I O D E - Z N R  3 3 V  5 %  P D = l W  I R - 5 U A  
1 I O D E - Z N R  5 . 6 V  5 %  D O - 3 5  P D = . 4 W  T C = + . 0 4 6 %  
1 I O D E - C U R  R G L T R  7 5 V  DO-7 
) I O D E - Z N R  5 . 6 V  5 %  D O - 3 5  P D = . 4 W  T C = + . 0 4 6 %  
1IODE-CUR R G L T R  7 5 V  DO-7 

I I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 3 5  
) I O D E - S W I T C H I N G  8 0 V  2 0 0 M A  2 N S  D O - 3 5  
) I O D E - S W I T C H I N G  8 0 V  2OOMA 2 N S  D O - 3 5  
:ONN-POST T Y P E  2 . 5 - P I N - S P C G  3-CONT 
:ONNECTOR-RF SM-SLD M  P C  50-OHM 

:ONN-POST T Y P E  . 1 0 0 - P I N - S P C G  7 0 - C O N T  
IELAY-REED 1 A  5 0 0 M A  2 O O V D C  5 ~ 6 ~ - C O I L  
IELAY-REED 1 A  5 0 0 M A  2 0 0 V D C  5 V O C - C O I L  
NDUCTOR 2 5 0 U H  2 5 %  . 2 5 D X . 5 L G  9.3 
NDUCTOR RF-CH-MLD 1 0 0 U H  1 0 %  . 2 5 D X . 3 1 3 L G  

NDUCTOR 2 5 0 U H  2 5 %  . 2 5 D X . 5 L G  9-3 
: O V E R - S H I E L D  
: O V E R - S H I E L D  
8HLD-CIRC S I D E  
8HLD-COMP S I D E  

' R A N S I S T O R  J - F E T  N-CHAN 
' R A N S I S T O R  P N P  SI  T O - 3 9  P D - 1 W  F T = l O O M H Z  
' R A N S I S T O R  NPN SI T O - 3 9  P D z 7 0 0 M W  

See introduction to this section for ordering information 
*Indicates factory selected value 

'DH 6 3 0 8  
'DH 6 3 0 8  
'DH 6 3 0 8  
! 2 - 1 2 - 1 0 3 2  
i 2 - O 5 l - O O O O  



HP Part 
Number 

REPLACEABLE PARTS 

Table 4-3 Replaceable Parts cont. 

Description 

RESISTOR 1.87K 1% .125W F TC=O+-100 
RESISTOR 7.15K 1% .125W F TC=O+-100 
RESISTOR 4.7 5% .25W CF TC.0-400 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 3.01K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 511 1% .125~ F TC=O+-100 
RESISTOR 237K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1.74~ 1% 1125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 237K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1.74K 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
NETWORK-RES 14-DIP MULTI-VALUE 

TRANSFORMER-PULSE BIFILAR WOUND: 18.0 MM 
ANALOG MULTIPLEXER 8 CHNL 16 -CERZ/SDR 
IC OP AMP LOW-NOISE 8-DIP-P PKG 
ANALOG MULTIPLEXER 8 CHNL 16 -CBRZ/SDR 
D/A 8-BIT 16-CERDIP BPLR 

IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC OP AMP LOW-NOISE 8-DIP-P PKG 
IC V RGLTR-FXD-NEG 4.8/5.2V TO-220 PKG 
IC OP AMP WB TO-99 PKG 
IC PRCN DUAL 8-TO-99 PKG 

IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 
ANALOG MULTIPLEXER 6 CHNL 16 -DIP-P 
IC OP AMP WB TO-99 PKG 
IC COMPARATOR GP DUAL 14-DIP-P PKG 
IC OP AMP LOW-NOISE 8-DIP-P PKG 

IC COMPARATOR GP DUAL 14-DIP-P PKG 
IC GATE TTL ALS NAND QUAD 2-INP 
IC INV TTL HEX 1-INP 
IC BFR TTL LS BUS QUAD 
COMPONENT KIT 

D/A 16-BIT 24-DIP-C BPLR 
A/D 8-1/2-BIT 18-DIP-C BPLR 
IC GATE-ARY CMOS 
IC SHF-RGTR TTL LS ASYNCHRO SERIAL-IN 
IC DRVR TTL LS LINE DRVR OCTL 

IC FF TTL ALS D-TYPE POS-EDGE-TRIG 
IC FF TTL F D-TYPE POS-EDGE-TRIG COM CLK 
IC DRVR TTL NOR QUAD 2-INP 
IC DRVR TTL S NAND LINE DUAL 4-INP 
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ SQ 

WASHER-LK INTL T NO. 4 .115-IN-ID 
SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 
PIN EXTR 
NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 
JMPR-REM .025P 
CONNECTOR-RF SM-SLD M PC 50-OHM 

PC BOARD-INPUT 

CAPACITOR-FXD .39UF +-5% 200VDC 
CAPACITOR-FXD 3.9PF +-.25PF lOOVDC CER 
C-V .6-6PF 50V AIR 
CAPACITOR-FXD 3.9PF +-.25PF lOOVDC CER 
CAPACITOR-FXD 300PF +-5% 300VDC MICA 

CAPACITOR-FXD 2.7PF +-.25PF lOOVDC CER 
C-V .6-6PF 50V . AIR 
CAPACITOR-FXD 22PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD .1UF +80-20% 5OVOC CER 
CAPACITOR-FXD 3.3UFc-20% 15VDC TA 

Mf r 
Code 

91637 
91637 
77902 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
19701 
19701 

19701 
19701 
19701 
71.1605 
7M605 

13606 
270 14 
18324 
27014 
06665 

01295 
18324 
07263 
34371 
27014 

27014 
04713 
3437 1 
27014 
18324 

27014 
01295 
01295 
01295 
28480 

8E175 
TO1085 
SO167 
01295 
01295 

01295 
07263 
01295 
01295 
27264 

TI2345 
83486 
28480 
TI234 
22526 
98291 

28480 

8441 1 
27 167 
18736 
27167 
00853 

27167 
18736 
27167 
04222 
13606 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



MODEL 3562A 

Table 4-3 Replaceable Parts cont. 

REPLACEABLE PAF 

Reference 
Designation 

HP Part 
Number Description 

CAPACITOR-FXD 3.3UF+-20% 15VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 27PF +-5% 1 0 0 ~ ~ ~  CER 0+-30 
CAPACITOR-FXD .39UF +-5% 2OOVDC 
CAPACITOR-FXD 3.9PF +-.25PF lOOVDC CER 

C-V .6-6PF 50V AIR 
CAPACITOR-FXD 7.9PF +-.25PF lOOVDC CER 
CAPACITOR-FXD 3 0 0 ~ ~  +-5%-300VDC MICA 
CAPACITOR-FXD 2.7PF +-.25PF lOOVDC CER 
C-V .6-6PF 50V AIR 

CAPACITOR-FXD 22PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 3.3UF+-20% 15VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 27PF +-5% lOOVDC CER 0+-30 

CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 22PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD 8.2PF +-.5PF lOOVDC CER 
CAPACITOR-FXD lOPF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD 39PF +-5% lOOVDC CER 0+-30 

CAPACITOR-FXD 22PF +-5% lOOVDC CER 0+-30 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 4.7UF+-10% 50VDC TA 
CAPACITOR-FXD 100UF+-10% lOVDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 4.7UF+-10% 5OVDC TA 
CAPACITOR-FXD 47UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
CAPACITOR-FXD 47UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 

CAPACITOR-FXD 22UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 50VDC CER 
DIODE-ZNR 33V 5% PD-1W IR-5UA 
DIODE-SWITCHING 80V 200MA 2NS 00-35 
DIODE-SWITCHING 40V 20MA 300NS DO-7 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-ZNR 33V 5 %  PD-1W IR-5UA 
DIODE-ZNR 5.6V 5% DO-35 PD=.4W TC=+.046% 
DIODE-CUR RGLTR 75V DO-7 
DIODE-ZNR 5.6V 5% DO-35 PD=.4W TC=+.046% 

DIODE-CUR RGLTR 75V DO-7 
DIODE-ZNR 33V 5 %  PD-1W IR-5UA 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 40V 20MA 300NS DO-7 
DIODE-SWITCHING 80V 200MA 2NS DO-35 

DIODE-ZNR 33V 5 %  PD-1W IR-5UA 
DIODE-ZNR 5.6V 5 %  DO-35 PD=.4W TC=+.046% 
DIODE-CUR RGLTR 75V DO-7 
DIODE-ZNR 5.6V 5% DO-35 PDz.4W TC=+.046% 
DIODE-CUR RCLTR 75V DO-7 

IIODE-SWITCHING 80V 200MA 2NS DO-35 
IIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
ZONN-POST TYPE 2.5-PIN-SPCG 3-CONT 
ZONNECTOR-RF SM-SLD M PC 50-OHM 

ZONN-POST TYPE .TOO-PIN-SPCG 30-CONT 
3ELAY-REED 1A 500MA 200VDC 5VDC-COIL 
IELAY-REED 1A 500MA 200VDC 5VDC-COIL 
INDUCTOR 250UH 25% .25DX.5LG Q-3 
INDUCTOR RF-CH-MLD 100UH 10% .25DX.313LG 

INDUCTOR 250UH 25% .25DX.5LG Q-3 
:OVER-SHIELD 
:OVER-SHIELD 
SHLD-CIRC SIDE 
jHLD-COMP SIDE 

lRANSISTOR J-FET N-CHAN 
lRANSISTOR PNP S I  TO-39 PD=lW FT=lOOMHZ 
lRANSISTOR NPN S I  TO-39 PD-700MW 

Mf r 
Code 

13606 
04222 
27167 
8441 1 
27167 

18736 
27167 
00853  
27167 
18736 

27167 
04222  
13606 
04222  
27167 

04222  
27167 
27 167 
27167 
27167 

27167 
04222 
13606 
13606 
04222 

13606 
13606 
04222 
13606 
04222 

13606 
04222 
04713 
07263 
07263 

07263 
047 1 3  
34713 
347 1 3  
34713 

34713 
34713 
37263 
37263 
37263 

34713 
34713 
34713 
14713 
34713 

17263 
17263 
17263 
27264 
2829 1 

10779 
71707 
71707 
14213 
39484 

14213 
!8480 
!8480 
!8480 
!8480 

!TO14 
14713 
17263 

Mfr Part Number 

~ ~ 4 0 1 4 5 - 0 2 5  
FDH 6308  
FJTllOO 

FDH 6308  
SZ40145-025 
SZ30035-010 
SCL-040 
SZ30035-010 

SCL-040 
SZ40145-025 
FDH 6308  
FJTllOO 
FDH 6308  

FDH 6308  
FDH 6308  
FDH 6308  
22-12-1032 
52-051-0000 

532955-5 
2900-0022 
2900-0022 
1670-1 
3100-12-101 

1670-1 
03562-04109 
03562-04110 
03562-20601 
03562-20602 

1855-0460 
SS 2109 
S17843  

See introduction to this section for ordering information 
*Indicates factory selected value 



CEABLE PARTS 

HP  Part 
Number 

MODEL 3562A 

Table 4-3 Replaceable Parts cont. 
- 

Description 

TRANSISTOR PNP SI  TO-39 PD=lW FT=lOOMHZ 
TRANSISTOR J-FET N-CHAN 

TRANSISTOR PNP SI  TO-39 PD-1W FT=100MHZ 
TRANSISTOR NPN S I  TO-39 PD=700MW 
TRANSISTOR PNP S I  TO-39 PD=lW FT-1OOMHZ 
TRANSISTOR J-FET N-CHAN D-MODE SI  
TRANSISTOR J-FET N-CHAN D-MODE SI  

RESISTOR 100 l $  .125W F TC-0+-100 
RESISTOR 900K . l %  .25W F TC=O+-25 
RESISTOR 111.1K .1% .125W F TC=O+-25 
RESISTOR 10.1K . I %  .125W F TC=O+-25 
RESISTOR 990K . I $  .25W F TC=O+-25 

RESISTOR 1M 1% .125W F TC=O+-100 
RESISTOR 34.8K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 34.8K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 

RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 47.5 1% .i25w F TC=O+-loo  
RESISTOR 4.02K 1% .125W F TC=O+-100 
RESISTOR 47.5 1% .125W F TC=O+-100 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 47.5 1% .125W F TC=O+-100 
PTC RESISTOR 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 900K . l %  .25W F TC=O+-25 

RESISTOR 111.1K . l %  .125W F TC-0+-25 
RESISTOR 10.1K .1% .125W F TC=O+-25 
RESISTOR 990K .1% .25W F TC=O+-25 
RESISTOR 1M 1% .125W F TC=O+-100 
RESISTOR 34.8K 1% .125W F TC=O+-100 

RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 34.8K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 

RESISTOR 47.5 1% .125W F TC=O+-100 
RESISTOR 4 : 0 2 ~  1% . 1 2 5 ~  F TC=O+-100 
RESISTOR 47.5 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 47.5 1% .125W F TCsO+-100 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 2K .1% .125W F TC=O+-25 
RESISTOR 1K . l %  .125W F TC=O+-25 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 3K .1% .125W F TC=O+-25 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 487 1% .125W F TC=O+-100 
RESISTOR 127 .25% . 1 2 5 ~  F TC=O+-50 
RESISTOR 1.05K .1% .125W F TC=O+-25 

RESISTOR 2K . l %  .125W F TC=O+-25 
RESISTOR 1K . l %  .125W F TC=O+-25 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 1K . l %  .125W F TC=0+-25 
RESISTOR 845 1% .125W F TC=O+-100 

RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 5K .1$ .125W F TC-0+-25 
RESISTOR 5K . l %  .125W F TC=O+-25 
RESISTOR 2 0 ~  . l %  .125W F TC=O+-25 
RESISTOR 806 1% .125W F TC=O+-100 

RESISTOR 845 1% .125W F TC=O+-25 
RESISTOR 4K . l %  .125W F TC=O+-25 
RESISTOR 8K .1$ .125W F TC=O+-25 
RESISTOR 16K . l %  .125W F TC=O+-25 
RESISTOR 32K . l %  .125W F TC=O+-25 

Mf r 
Code M f r  Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 





E PARTS 

Table 4-3 Replaceable Parts cont. 

HP Part 
Number 

Description 

INE FILTER 
ILTER-DISPLAY 
UARD-FAN SW 
USSET-CENTER 
ECK-PWR SUPPLY 

ARD CAGE-FRONT 
ARD CAGE-CENTER 
UIDE-PC BOARD 
UIDE-PC BOARD 
HD-INSR-STDF 6MM L 

ARD CAGE-REAR 
LENUM-PWR SPLY 
HIELD-ANALOG, FRONT END 
RACKET-DISPLAY 
LATE-SIDE 

WER-SIDE DIG 
LRD GUIDE 
IIELD-SIDE 
1IELD-INPUT 
JIDE-PC BOARD 

JIDE-PC BOARD 
3VER SHIELD 
RACKET-FRONT 
RKT-CAP 
RKT-SWITCH, ON/OFF 

3VER-TOP PLENUM 
3VER-BOTTOM PLENUM 
HIELD-NUT PLATE 
RKT-LINE FILTER 
DTHER BOARD SHIELD 

3VER-POWER SUPPLY 
OVER-1345A DISPLAY 
ETAINER, DIGITAL BOARD 
ETAINER, ANALOG BOARD 
RIM-SIDE 

OOT 
R I M  TOP 
TRAP HANDLE 
OVER, TOP 
OVER, BOTTOM 

IDE COVER, PERFORATED 
F I  ROUND STRIP STL MSH/SIL RBR SN-PL 
UBING-HS .093-D/.046-RCVD .O2-WALL 

EY-CAP EXT 
EYCAP-BLANK 
EY-CAP PRESET 
EY-CAP LOCAL 

EY-CAP A 
EY-CAP B 
3Y-CAP AVG 
5Y-CAP BACK SPACE 
2Y-CAP - 

EY-CAP 
EY-CAP ARO UP/DN 
EY-CAP 2 
EY-CAP 3 
EY-CAP 4 

EY-CAP 5 
EY-CAP 6 
EY-CAP 7 
EY-CAP 8 
EY-CAP 9 

EY-CAP S C b ' c  '.uu 

EY-CAP FREQ 
EY-CAP SINGLE 
EY-CAP MARKER VALVE 
EY-CAP 0 NO 

Mf r 
Code 

5245  
2670  
' 8480  
8480  
8 4 8 0  

'8480 
'8480 
18480 
!8480 
16384 

!a480 
!8480 
!a480 
18480 
!a480 

'8480 
8 4 8 0  
8480  
8480  
8480  

8480  
8480  
8480  
8480  
8480  

8480  
8 4 8 0  
8480  
8 4 8 0  
'8480 

8 4 8 0  
'8480 
18480 
18480 
18480 

!8480 
!8480 
18480 
!8480 
!8480 

'8480 
:01185 
)6090 

18480 
!8480 
18480 
!a480 

!8480 
!8480 
'8480 
8480  
8480  

8480  
8 4 8 0  
8480  
'8480 
18480 

18480 
!a480 
!8480 
!8480 
18480 

!a480 
!8480 
!a480 
!a480 
!8480 

MODEL 3562A 

Mfr Part Number 

See introduction to this section for ordering information 
'Indicates factory selected value 



MODEL 3562A REPLACEABLE 

Table 4-3 Replaceable Parts cont. 

Description i Mfr ( Mfr Part Numbe Code 

I KEY-CAP 1 YES 
I KEY-CAP ARM 
I KEY-CAP TRIG DELAY 

KEY-CAP ENGR UNITS 
KEY-CAP SELECT TRIG 

KEY-CAP INPUT COUPLE 
KEY-CAP STATE/TRACE 
KEY-CAP MEAS DISP 
KEY-CAP FRONT BACK 
KEY-CAP UPPER LOWER 

KEY-CAP A & B 
KEY-CAP SPCL MARKER 
KEY-CAP Y OFF 
KEY-CAP X OFF 
KEY-CAP UNITS 

KEY-CAP CO-ORD 
KEY-CAP SOURCE 

KEY-CAP MEAS MODE 
KEY-CAP SPCL FCTN 

KEY-CAP SAVE RECALL 
KEY-CAP HP-1B FCTN 
KEY-CAP DISC 
KEY-CAP CURVE FIT 
KEY-CAP AUTO MATH 

I KEY-CAP PAUSE CONT KEY-CAP WINDOW 
KEY-CAP , 
KEY-CAP START 

KEY-CAP SYNTH 
KEY-CAP HELP 
KEY-CAP RANGE 
KEY-CAP AUTO SEQ 
KEY-CAP X 

I KEY-CAP Y . - 
KEY-CAP CAL 
KEY-CAP VIEW INPUT 
KEY-HALF 

2 1 CABLE-INPUT 
1 SHIELD, INPUT CABLE 
1 CABLE-POWER, ON/OFF 
1 CABLE-SOURCE I 
1 CABLE-TRIGGER I 
1 CABLE-EXT REF. 
1 I CABLE-SAMPI F 

I 
-~~... -- 

1 CABLE-SYNC OUT 
2 CABLE (RF)-INPUT/ADc 
1 CABLE-KEYBOARD 

CABLE-POWER/MOTHERBOARD 
CABLE-DISPLAY 1/0 
CABLE-FAN/PWR 
CABLE-D1SP.AD.l. 
CABLE-POWER PRIM 

I CABLE-GRD 
CABLE-DISPLAY XYZ 
POWERCORD US/CAN STRGHT--GRAY 
FUSE 6A 2 6 0 ~  NTD 1.25X.25 UL 

MANUAL OPER. 
MANUALLPERFORMANCE TEST 
MANUAL-PROGM 
MANUAL ASSEMBLY 

SCREW-MACH M4 X 0.7 6MM-LG PAN-HD 
SCREW-MACH M4 X 0.7 8MM-LG PAN-HD 
SCR, M4X0.7X6 FH 
SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 
SCREW-MACH M3.5 X 0.6 8MM-LG PAN-HD 

See introduction to this section for ordering information 
*Indicates factory selected value 



-ACEABLE PARTS 

HP Part 
Number 

Table 4-3 Replaceable Parts cont. 

Description 

;CREW-MACH M 4 . 0 X l O M M  
;CREW-MACH M 3  X 0.5 6MM-LG P A N - H D  
IUT-HEX-DBL-CHAM 3 / 8 - 3 2 - T H D  . 0 9 4 - I N - T H K  
I A S H E R - L K  I N T L  T N O .  8 . 1 6 8 - I N - I D  
I U T - H E X  DBL-CHAM M 4  X 0.7 3 . 2 M M - T H K  

I U M P E R  F O O T - A D H  MTG 
I A S H E R - L K  I N T L  T 3/8 I N  . 3 7 7 - I N - I 0  
I A S H E R - L K  I N T L  T 1 / 2  I N  . 5 0 5 - I N - I D  
;CREW-MACH M 4  X 0 . 7  1 0 M M - L G  P A N - H D  
;CREW-MACH M 3 . 5  X 0 . 6  8 M M - L G  

I A S H E R - L K  I N T L  T NO. 6 . 1 4 1 - I N - I D  
;CREW-MACH M 3 . 5  X 0.6 2 0 M M - L G  P A N - H D  
;CREW-MACH M 5  X 0.8 1 0 M M - L G  
;CREW-MACH 6 - 3 2  . 3 1 2 - I N - L G  P A N - H D - P O Z I  
I U T - H E X  DBL-CHAM M 3 . 5  X 0 . 6  2 . 8 M M - T H K  

I U T - T H U M B  M 3 . 5  X 0 . 6  5MM-THK 8 .6MM-WD 
: E R M I N A L - S L D R  L U G  LK-MTG F O R - # 3 / 8 - S C R  
I U T - H E X - D B L - C H A M  1 5 / 3 2 - 3 2 - T H D  
: L A M P - C A B L E  . 1 8 7 - D I A  . 7 3 5 - W D  N Y L  
I A S H E R - F L  M T L C  N O .  6 . 1 4 7 - I N - I D  

I A S H E R - F L  M T L C  5 / 1 6  I N  . 3 7 5 - I N - I D  
;CREW-MACH M Z . 5  X 0 . 6  6 M M - L G P A N - H D  
;CREW-MACH ~ 3 . 5  X 0 . 6  1 0 M M - L G  
; C R E W - S K T - H D - C A P  M 3  X 0.5 8MM-LG 
{ V T - B L D  DMHD . 1 2 5 D  . 0 6 G R P  A L  

4UT-HEX-DBL-CHAM 1 / 2 - 2 8 - T H D  . 1 2 5 - I N - T H K  
. A B E L - W A R N I N G  1 . 2 5 - I N - W D  2 . 7 5 - I N - L G  
;ROMMET-RND . 3 7 5 - I N - I D  . 5 - I N - G R V - O D  
;ROMMET-RND . 5 - I N - I D  . 6 2 5 - I N - G R V - O D  
I A S H E R - L K  82 C T S K  E X T  T N O .  6 . 1 4 2 - I N - I D  

I A S H E R - L K  I N T L  T 1 / 4  I N  . 2 5 6 - I N - I D  
I A S H E R - L K  I N T L  T 1 / 2  I N  . 6 4 - I N - I D  
4UT-HEX-DBL-CHAM 1 / 4 - 3 2 - T H D  . 0 9 4 - I N - T H K  

See introduction to this section for ordering information 
'Indicates factory selected value 

MODEL 3562A 

Mf r  Part Number 

;J 5012 B L K  
9 2 0 - 0 2  
9 2 4 - 1 2  

1 5 1 5 - 0 4 1 4  
1 5 1 5 - 0 6 5 7  
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MANUAL BACKDATING 

This revision of this manual applies directly to  all instruments. Earlier versions of this instru- 
ment, however, differ in design and appearance from those currently being produced. 
The information in this section documents the earlier instrument configurations and 
associated servicing procedures. 

As Hewlett-Packard continues to  improve the performance of the HP 3562A, corrections 
and modifications to  the manual may be required. Required changes are documented 
by a yellow Manual Changes supplement and/or revised pages. To keep the manual 
up-to-date, periodically request the most recent supplement, available from the nearest 
Hewlett-Packard office (see sales and support offices listing at the back of this manual). 

Design and component changes within the instrument are noted by the "A" symbol. When 
this symbol appears, refer to  the appropriate assembly heading in this section for the manual 
changes. 

Current revision: B 

Previous revisions: 

Revision A has U104 installed in a socket (part number 1200-0474). Revision A differs 
from Revision B in table A1-6. Change the signatures for U112 as follows: 

Component Pin Signature 

U112 12 OPHC 
16 OPHC 

Current revision: C 

Previous revisions: 

Revision B differs from revision C as follows: 

1. There is  no j021 on revision B. 

2. Reference designator C101 is C1000 on revision B. 
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5- 

Current revision: B 

Previous revisions: None 

LOCAL OSClLL 

Current revision: C 

Previous revisions: 

Revision B is  electrically identical to  revision C. The following components are in sockets 
in revision B: 

Component Socket Part Number 

U20 1200-0567 
U36 1200-0654 
U57 1200-0638 
U47 1200-0638 
U33 1200-0639 

Revision A differs from revision B as follows: 

1. Signature analysis connector Jl is mislabeled. It should be labeled as follows: 

J l - I  CND 
J1-3 CLK 
J l -4  STP 
J l -4  SRT 

2. Change the following part numbers in the Replaceable Parts list: 

U20 t o  03562-60342 
U29 t o  03562-60341 

3. In table A4-2, change the signatures for U20 and U29 as follows: 



MANUAL BACKDATING 

4. Change the A4 schematic in section IX  as shown in figure 5-A4a. 

NOTE: E 2 0  AND E 2 9  ARE FOUR-PIN EXTENSIONS ADJACENT TO 
U20 AND U29 TO ALLOW USE OF 28-PIN EPROMS OR ROMS. 
LOAD @OHM RESISTORS FOR R21 AND R23 TO USE 24-PIN 
DEVICES, OR FOR R20  AND R22 TO USE 28-PIN DEVICES. 
FOR UNLATCHED ADDRESSES (EPROM) LOAD R25, FOR 
LATCHED ADDRESS, LOAD R26. 

Figure 5-A4a Local Oscillator Schematic Revision A 
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5. Change the component locator as shown in figure 5-A4b. 

Figure 5-A4b Local Oscillator Component Locator Revision A 

5-8 A5 DIGITAL FILTER 

Current revision: E 

Previous revisions: Al l  revisions are electrically the same as revision E. 

Revisions A through D: The following components are in sockets: 

I Component I Socket Part Number I 

Revisions A and B: All jumpers are identified with a "W" rather than a "J". 

I Revs. A and B I Later Revs. 

Revision A: Make the following changes: 

1. Polarity marks for CR1 and CR2 are at the wrong end of the component. 



IDEL 3562A 

2. Change test point labels as follows: 

Test Point 

TP22 

Rev A 

CHFBI  
CHFB2 
CHISRT 
XCVREI 
XCVRE2 

Other Revs. 

C H I  FB I  
C H I  FB2 
C H I  STRT 
XCVRENI 
XCVREN2 

MANUAL BACKDATING 

3. The test position for W7 is different on revision A. To put W7 in the normal 
(N) position, take the jumpers off. To put W7 in the test (T) position, set the 
jumpers as shown in figure 5-A5. 

JUMPERS IN TEST POSITION 

........-.- 

Figure 5-A5 Digital Filter W7 Position Revision A 

5-9 A6 DIGITAL FILTER CO 

Current revision: C 

Previous revisions are all electrically the same as revision C: 

Revision B: Component U208 is in a socket (part number 1200-0700). 

Revision A: Make the following changes: 

1. The following components are in sockets: 

2. Jumper J2 is  identified as W2 on revision A. 

Component Socket Part Number 

I I 
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5- T PROCESSOR 

Current revision: B 

Previous revisions: 

Revision A is electrically identical t o  revision B. The following components are in dif- 
ferent locations on the revision A component locator: 

C43, U114, and U115 are closer t o  the top of the board. 

R17 is  located just above and parallel to  C47. 

5-1 1 A8 GLOBAL R A  

Current revision: B 

Previous revisions: 

Revision A is  electrically identical to  revision B. The test jumpers j3 through 19 are 
not labeled on revision A. Normal (N) position is  to  the left, test (T) position to  the right. 

5-1 2 A9 FAST FOURIER TRANSFORM PROCESSOR 

Current revision: B 

Previous revisions: 

Revision A is electrically identical to  revision B. On the revision A component locator, 
C117 is located directly above U117. 

OTHER BOARD 

Current revision: B 

Previous revisions: 

Revision A i s  electrically identical t o  revision B. 

5-14 A 1 5  KEYBOARD 

Current revision: B 

Previous revisions: 

Revision A is  electrically identical to  revision B. On the revision A component locator, 
J9 i s  located just below U404. 



DEL 3562A 

Current revision: A 

Previous revisions: None 

MANUAL BACKDATING 

Current revision: C 

Previous revisions: 

Revisions A and B differ from revision C as follows: 

1. Change the Replaceable Parts List, table 5-3, as follows: 

a. Change the following components: 

- C108 and C109 to  01 60-4787, 22 pF. 
- C200 to  01 60-01 28, 2.2 pF. 
- C304 to  0180-0374, 10 pF. 
- R116 to  0757-0401, 100 OHM. 
- R126 and R304 to  0757-0442, 10K. 

b. Delete the following components: 

- C527, C528, C529, and C530. 
- CR530, CR531, CR532, and CR533. 

c. Add the following components: 

- RlO4, 0757-0280, 1 K. 
- R114, 0698-3228, 49.9K. 
- R118, 0698-3279, 4.99K. 
- R208, 0757-0465, 100K. 
- 4103 and Q104, 1854-021 5, NPN 2N3904. 
- 4205, 1853-0036, PNP 2N3906. 
- U100, 1820-3183, 74HC03 CMOS. 

2. Remove A18, component locator revision C, and schematic revision C, and 
replace them with figures 5-A18a and 5-A18c. 

Revision A was modified to  be electrically identical to  revision B (see figure 5-A18b). 
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Figure 5-A18a Power Supply Component Locator Revision B 
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Figure 5-A18b Power Supply Component Locator Revision A 





Figure 5-A18c Power Supply Schematic Revisiol IS A and B 
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5-17 A22 HP-IB 

Current revision: A 

Previous revisions: None 

5-18 A30 ANALOG SOURCE 

Current revision: C 

Previous revisions: 

Revision B is electrically identical t o  revision C. 

The revision B component locator differs from revision C in thespacing of three groups 
of axial lead components. These components are located to  the right of U600, U456, 
and U503. 

Figure A30 Analog Source Component Locator Revisions 6 & C 
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5-19 A31 TRIGGER 

Current revision: B 

Previous revisions: 

Revision A differs from revision B as follows (see figures 5-A31a and 5-A31b): 

Figure 5-A31a- Trigger Component Locator Revision A 
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The following components are not on revision A: 

MODEL 3562A 

1. 

Reference I HP PIN 

The following test locations on revision A correspond to  the test points listed 
for revision B: 

Revision A 
Test Location 

U305(11) 
U507(5) 

u9(7) 
U303(8) 

CR105 anode 

Revision B 
Test Point 

TP15 
TP16 
TPI 7 
TP18 
TP19 

The pulse width of REF IN1125 (A31 U305(11), TP15) is  different. 
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6-1 INTRODUCTION 

This section provides the overall instrument description and the detailed description of 
each assembly to  a functional block. The overall instrument description describes the 
interaction of the HP 3562AJs individual assemblies. Use this section to gain an overall 
understanding of the HP 3562AJs operation. Use the circuit descriptions along with the 

6-2 OVERALL. INSTRUMENT DESCRIPTION 

To understand the operation of the HP 3562A, the measurement it makes must be 
understood. The HP 3562A uses the Fast Fourier Transform (FFT) algorithm to  make 
frequency domain measurements. The FFT algorithm takes time domain data and operates 
on it to produce a frequency spectrum. Recall that the,Fourier transform, of which the 
FFT is  a special case, states that all time domain waveforms can be represented as a 
summation of sine waves in the frequency domain. 

Since the FFT is  a special case of the more general Fourier transform, it requires special 
1 data collection requirements in order to operate. All the numerical values associated with 

the FFT such as sample rate, number of frequency data points, time required for a complete 
conversion, and others are all related to powers of two. For example, a time record is  
defined to be N consecutive, equally spaced samples of the input where N is  a multiple 
of 2. This time record i s  transformed as a complete block into a complete block of 
frequency lines. With a Dynamic Signal Analyzer we do not get a valid result until a full 
time record has been gathered. 

Taking a simple look at an FFT dynamic signal analyzer, the hardware can be characterized 
as a digital waveform recorder with a great amount of computation power. This view is 
illustrated by the waveform recorder diagram in figure 6-1. 

.. "- -.1==_--,- ' "  ' ---- -A==e!==-+=--=-.=--- 
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scaling and then converted to digital data by the ADC (Analog to Digital Converter) 
assembly. The input and ADC assemblies receive the signals to control the amplitude scaling 
and conversion from the front end interface. The front end interface is programmed directly 
from the CPU (Central Processing Unit). The digital output of the ADC i s  then stored into 
RAM and displayed. HP-IB is included for remote control and a keyboard for local control. 

In figure 6-2, the instrument i s  expanded to include two separate input sections and ADCs. 
A source i s  also included to make network measurements. All measurement assemblies 
are connected to  the CPU through a common bus. 
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Figure 6-2 Two Channel Waveform'Recorder with Source 
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In figure 6-3, the two channel waveform recorder i s  converted into a two channel, fixed 
span, dynamic signal analyzer with source by adding the digital filter, FFT, and FPP (Floating 
Point Transform Processor) assemblies. The digital fi lter allows the user to look at the 
input spectrum with different resolution bandwidths and different shaped resolution 
bandwidth filters. The FFT assembly operates on the digital data out  of the digital fi lter 
to  provide a frequency domain representation of the input signal. The FFT data i s  stored 
in the RAM and displayed. The FPP is a bit slice processor which makes all the fast numerical 
calculations. A digital source assembly is  added to  simplify the CPU bus structure. This 
assembly controls al l  the digital settings for the input, ADC, and source assemblies. The 
CPU is  now dedicated to  supervising and controlling the operations of the instrument. 

In figure 6-3, a trigger assembly was also added. The trigger assembly allows the instrument 
t o  operate in external trigger, external reference in, and external sample modes. 

,,A,*,----?--.m--," ".~ "..." - . .. .... .. . .... . ... . .... . ... - ... -. . -. . ..... .... .............. ....... . ... ... . 

ROM assemblies. The local oscillator provides digital sine and cosine signals for the digital 
sou'rce and digital filter. The digital source distributes the digital sine to the analog source 
assembly for conversion to  an analog signal. The digital fi lter uses the sine and cosine 
signals for zoom measurements. In a zoom measurement, a narrow frequency span is  
selected (<I00 kHz) for a high resolution close-up shot of a frequency spectrum. 

The program ROM assembly was added to  give the instrument more program memory 
space. The common bus was split into two bus structures: the system data bus and the 
global data bus. The system bus is  used to  transfer commands from the system CPU to  
the other assemblies. The global bus i s  used to  transfer measurement data between the 
assemblies. 

In the HP 3562A process control is  distributed away from the system CPU. Each assembly 
has its own processor or state machine which controls its local operations. The system 
CPU tells each assembly which process to  execute and monitors the overall functioning 
and data processing of the instrument. 



EXT SAMPLE IN 

EXT TRIGGER 

REF IN 

SOURCE OUT - 1  1 



I r,, f r n  
T I L  I L K  

I 

IGITAL FILTER 
CONTRe0LLER 

POWER , 

+ 2.6V 
+ 5 v  

SUPPLY + 8V 
+15V 
t 30V 

Figure 6-3 Two Channel Fixed Span Analyzer with Source 



INPUT 7 
n CHANNEL 2 

I CHANNEL 2 1 1 a 

EXT SAMPLE I N  7 

REF I N  t 
EXT TRIGGER 

SOURCE O U T  
ANALOG 
SOURCE 

TRI( 



SYSTEM BUS -t=! 

digital signal 
AND I E INTERFACE 

SYSTEM 

CLOBAL 
GLOBAL DATA 

, R A M  (64 KW) 
SYSTEM 

A8 

DISPLAY DIGITAL 

INTERFACE D l  S PLAY 
HP 1345A 

Figure 6-4 HP 3562A Block Diagram 



PS ES zs LS os I 1 zzs zzs zzs (9-mzn) 
1va3va 



" ZZS ZZS ZZS LZS OZS 615 81s LLS 91s SLS PLS E LS ZLS 115 01s 6s 8s LS 9s 
-.I 



Sample 
Clock 
(SAMPI 

E T A  >-, 
BUS 

NOTE: FULL SPA 
BASE BAI 

ODE 



\ 

PROGRAMMABLE 

Sample INPUT 
RECEIVER 

Figure 6-A1 b Timing Control Circuit . 



MODEL 3562A CIRCUIT DESCRIPTIONS 

Phase Resolution Circuit 

(Refer t o  figure 6-Alc) The phase resolution circuit i s  used in external and internal trig- 
gered measurements. This circuit insures that the phase of a triggered measurement is  
accurate. Since the trigger moment does not always occur on a sample and hold edge 
(SAMP), there is a time delay and a phase error in the data.   he phase resolutio'n circuit 
counts the time between samples and the time between a sample and a trigger. It puts 
this information on the DS data bus which i s  read by the system CPU. 

The ARML signal f rom the A6 Digital Filter Controller initializes the phase circuit and 
starts the trigger measurement process. This signal i s  only active when a triggered measure- 
ment is made. When the phase resolution circuit receives this signal, it sets BFST low and 
waits for the next sample clock (SAMP) from the ADC board. On the next sample clock 
the phase circuit starts counting and counts until a trigger signal (TRICROL, REMTCL, 
SWTRIC, or BURSTRIC) i s  received. I f  another sample clock i s  received before the trig- 
ger signal, the phase state machine starts the count over and continues to wait for the 
trigger signal, clearing the counters each time a sample clock is received. When a trigger 
signal is received, the counters latch the first count into their output registers and con- 
tinue counting unti l  the next sample clock. On the next sample clock after the trigger 
signal, the second count is  latched into the counters' output registers. BFST signal i s  then 
sent t o  the digital fi lter controller telling it t o  start taking data. 

The phase resolution circuit now has a count between sample points and a count between 
the first sample point and the trigger point. When the RDPHI L or RDPH2L signal from 
the device decoder PAL becomes active, the phase resolution circuit puts the requested 
count on the DS data bus. The timing information i s  held until the next ARML signal is 
received or until it is read by the system CPU. 
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Burst Control Circuit 

(Refer to  figure 6-Ald) The burst control circuit controls the burst length and generates 
the pulse signal (NCLK) to  the local oscillator. It provides the gating signal (BURSTEN) 
that gates the analog source on and off  during the burst and chirp modes. The burst con- 
trol circuit also provides the SYNC OUT signal to  the rear panel. This signal is high when 
the burst i s  on and i s  low when the burst i s  off. 

When SELCNTERSL is active and WRITEL i s  low, a data word from the system CPU is  
latched into the programmable counters t o  set the time the burst i s  on and off. After the 
counters are programmed, the CONT signal from the control registers t o  the burst gate 
goes low. In  freerun mode the freerun bi t  (U102-9) is  set and the burst counters count 
blocks. The burst control circuit then the analog source on and off. In  the triggered 
mode, the burst process starts when the ARMEDL signal from the phase resolution circuit 
goes low. The counters only count when ARMEDL is  low. The ARMEDL signal also causes 
the burst control circuit t o  send the NCLK signal t o  the local oscillator. When NCLK i s  
received by the local oscillator, the LO is set to  the starting frequency of the burst. The 
local oscillator sends data (NDAT) to  the digital source synchronized to  NCLK. The data 
is processed by the LO input receiver and multiplier. DACDAT data i s  sent t o  the analog 
source at the same time the burst control circuit turns on the analog source. 

After the burst is completed, the burst state machine checks to  see if the ARMEDL signal 
is s t i l l  active. I f  ARMEDL is  active, the process repeats. All burst control operations are 
synchronized to  the sample and trigger signals by the timing control circuit and the 
ARMEDL signal. 

i 
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LO Input Receiver 

(Refer t o  figure 6-Ale) The purpose of the LO input receiver i s  to  synchronize the local 
oscillator input data (NDAT) to  the sample rate (SAMP). This i s  necessary because in external 
sample mode the LO data does not come at a regular rate. To synchronize the data t o  
the sample rate, the LO input receiver shifts the serial data in and converts it t o  parallel 
data. The LO input receiver then clocks this data using the SAMPLE signal from the tim- 
ing control circuit. After the data i s  synchronized, it is  converted back to  serial data and 
sent to  the multiplier. 

Multiplier 

The multiplier is used to  multiply the LO data by the noise and send it to  the analog source. 
This is done with a parallel noise word and a serial LO word. This provides the means 
for frequency shifting the noise. When in zoom mode, the frequency shifting process shifts 
the center of the noise power frequency band to  the frequency of the sine data from the 
local oscillator. When in chirp or sine mode, the output of the noise generator if forced 
t o  a constant so that LO data i s  passed through the multiplier with only an inversion. 

Noise Generator 

The noise generator produces a binary random sequence that is used for band-limited 
random noise and burst noise signals. The noise generator i s  a 32-bit shift register with 
feedback to  generate a pseudorandom sequence. This sequence is multiplied by a squared 
analog random signal. This randomizes the feedback of the shift register. The analog ran- 
dom noise is  a zener diode biased so that it is barely on and is thus noisy. The output 
of  the zener diode is  amplified until it is at a high enough level t o  square up. The noise 
filter i s  used t o  produce noise with necessary bandwidth. The bandwidth is determined 
by  the rate that the noise i s  shifted into the noise filter. The rate the noise i s  shifted into 
the noise filter i s  determined by the effective sample rate. 

The output of the noise generator is parallel loaded into the multiplier and mixed with 
the data from the local oscillator. This process i s  controlled by the timing state machine. 

Internal Signal Descriptions 

Signal from the phase resolution circuit t o  the status register and the burst 
control circuit. ARMEDL goes low on the first sample point following the 
ARML signal I t  goes high after the trigger point. 

B RST BURST RESET 
Used to  abort a burst in the burst control circuit. When low BRST causes 
the A30 Analog Source to  output zero if the instrument is in the burst mode. 
This signal should be high for normal operation. 



CIRCUIT DESCRIPTIONS MODEL 3562A 

BUSYL PHASE COUNTERS BUSY 
Active Low 
This signal from the phase counters goes low after an ARML has occurred 
and goes high after the counters finish counting. BUSYL is sent to  the status 
registers. 

C l  OFSE lox  EFFECTIVE SAMPLE RATE CLOCK 
In baseband mode this clock occurs at 10 times the effective sample rate. 

CHlRPL CHIRP 
Active Low 
When this control signal i s  low, the sinusoidal signal from the A4 Local 
oscillator is passed through the digital source board without mixing with 
the random noise. 

CNTRL BUSY CONTROL BUSY 
This is the digital source handshake signal for sending the control data word 
(CNTLD). I f  it i s  "1', the digital source i s  sending the word. I f  it is "O', the 
digital source i s  ready t o  send another control data word. This signal i s  from 
the control register t o  the status registers. 

CONT CONTINUOUS 
When this control signal i s  high, the digital source keeps the A30 Analog 
Source enabled. When low, the analog source i s  gated by the burst control 
circuit. 

CONTROL CONTROL 
Signal from the device decoder PAL that latches the control word from 
the DS data bus. 

COUNTENL COUNT ENABLE 
Active Low 
ARML starts the phase state machine which sets sets COUNTENL low and 
the counters start counting. 

multipliers. 

Example D A DB MULT DSEL 
Frequency (U1-3) (U4-12) (U1) (U101-2) 

Spans 

1 kHz 0 0 x I 1 
3.125 kHz 0 1 x 2 1 

10 kHz 1 0 x 5 1 
100 kHz 1 1 XI 0 0 

20 kHz I 0 x 5 0 
50 kHz 0 I x 2 0 
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DESTA 
DESTB 

D M l D  

DSA START 
DSA STOP 

DSE L 

ENLDL 

FREERUN 

LDCHI  
LDCHZ 
L D T R G  

DESTINATION A, DESTINATION B 
These control signals determine where the serial control word (CNTLD) is 
sent. 

DESTA DESTB Assembly 
0 0 A30 Analog Source (LDSRC) 
0 1 A31 Trigger (LDTRC) 
1 0 A33 Channel 1 & A32 ADC 1 (LDCHI) 
1 1 A35 Channel 2 & A34 ADC 2 (LDCH2) 

MIDDLE DATA 
DMlD  i s  the A4 Local Oscillator input signal before the multiplier. This 
signal goes to  the status register. 

DSA START, DSA STOP 
These control signals are used for the signature analysis start and stop bits. 

DIVIDER SELECT 
Signal from the control 
or the divided sample 

registers that selects the multiplied sample rate 
rate for the burst control circuit and the noise 

generator. A high selects the divided sample rate. (Refer to DA, DB for chart) 

ENABLE LOAD 
Active Low 
Enable load from the control registers determines when the serial command 
word (CNTLD) i s  sent t o  the A30 Analog Source, the A31 Trigger, The A33, 
A35 Input boards, or the A32, A34 ADC boards. 

FREERUN 
Signal from the control registers. When in the freerun mode, this signal i s  
high. 

LOAD 
These signals are used to  monitor the load pulses to  the analog assemblies. 

NSR 

SE LCNTRSL 

STATUSL 

6-2 2 

NOISE SHIFT REGISTER DATA 
This is  the data that i s  shifted into the noise filter. In  normal operation this 
includes the addition of the analog random noise. The analog random noise 
is disabled in the test mode. 

SELECT COUNTERS 
Active Low 
This signal from the device decoder PAL along with DSAI and DSAZ enables 
the counters for programming. 

STATUS 
When STEST is active, the digital source is  in the self-test mode. STEST 
i s  from the device decoder PAL to  the test register. STEST latches the self- 
test data word into the test register. 
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SWARML 

SWTRIG 

TO 
T I  

T I  OM 

TDREQ 

TEST 

SOFTWARE ARM 
Active Low 
Signal from the control registers that overrides the software arming of the 
phase counters and the buffer start. This signal is used for self-test and 
should be high in normal operation. 

SOFTWARE TRIGGER 
If  SWTRIG is  selected with T I  and TO, a trigger occurs on the low to  high 
transition of the SWTRIG signal. 

TRIGGER SELECT 
TO and T I  select where the trigger signal wil l  come from. 

TO T I  Trigger Source 
0 0 A31 Trigger Board (TRIGRO) 
0 1 HP-IB Trigger (REMTGL) 
1 0 Software Trigger (SWTRIG) 
1 1 Source Trigger (BURSTRIG) 

The system CPU may initiate a trigger by setting SWTRIG low, then high. 

TEST 10 MHz CLOCK 
In the digital source self-test mode this signal becomes the 10 MHz  clock, 
the LO serial data clock, and the serial data shift clock. 

DATA REQUEST 
This signal i s  used when in the self-test mode as the data request line. 

TEST 
This signal enables the self-test signals to be multiplexed into the data paths 
and clock lines. This signal must be low for the assembly t o  function in 
the normal mode. 

T C C T  I nr A I n r r l t  I ~ ~ n n  n A T  A 
I L ~ I  L V L ~ L  V ~ L I L L ~ I U K  u n i n  - 
I his signal i s  used as the LO serial data for the self-test instead of  using 

TRlC 

TRIGGERED 

TTH 

This signal i s  used in testing the LO input receiver. 

TRIGGER 
When TRlC goes high, the phase state machine strobes the current count 
of the phase counters into the countersr output registers. 

TRIGGERED 
Signal from the phase resolution circuit t o  the status registers. When the 
ARML signal is received, TRIGGERED goes low. When a trigger i s  received, 
TRIGGERED go high. This indicates the trigger has occurred. 

TEST TRACKIHOLD 
In the self-test mode this signal becomes the sample clock. 





System 

COMPARATOR 

System 
Data 

> BUFFERS p y  
Write 

I 'I 
To Control 
Reeisters 

STES7 

L )ata Bus 



To All 
Functional 
Blocks in 
Test Mode 

~ r o m  AII 
Functional 
Blocks 

BFST ARMEDL 
To .LO and 

D FLTR CONT 

SYNC 

BURST 

NCLK 

'EN 

Command Word 
to 
Analog Source 
Input Boards 
Trigger Board 
ADC Boards 

To All 
Functional 
Blocks 

! 6-Ale Digital Source Block Diagram 

MULTIPLIER 
DACDAT 

) Data to  
Analog Source 



MODEL 3562A CIRCUIT DESCRIPTIONS 

6-4 A2 SYSTE 

Refer to Figure 6-A2 for this discussion. The processing unit of the A2 System CPU (Central 
Processing Unit) is a MC68000 ?$-bit microprocessor. The function of the system CPU is  
to tell each assembly which process to execute and monitor the overall functioning and 
data processing of the instrument. The programs stored in memory (monitor 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 nonvolatile 
RAM (which is maintained by a battery backup). 

The HP-IB interface is included on the A2 CPU assembly. This allows for direct memory 
access and a HP-IB device to talk directly with the system processor. 

The system CPU is  the system address and data bus master of all communications on 
the system bus. Interactions between the assemblies are maintained by using 16 
bidirectional data lines (DOL to D15L), 23 address lines (A1 L to A23L), and 17 system control 
lines. An assembly attracts the attention of the A2 System CPU by using interrupt lines 
IRQT2L to IRQT6L. The priority interrupt encoder determines when an assembly 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 assemblies use the asynchronous signal Data 
Transfer Acknowledge (DTACKL) to handshake with the system CPU. The exception i s  the 
A4 Local Oscillator. I t  uses the synchronous signal Valid Peripheral Address (VPAL) to  
handshake with the system CPU. 

Off-Board Operations 

The system processor uses the system bus control, system address drivers, system data 
buffers, and handshake circuits to get programs stored in the A3 Program ROM and to  
command assemblies to perform operations. When the system CPU needs to load an 
instruction, it asserts the readlwrite line (WRITEL) low and puts the address for the 
A3 ROM assembly and the address of the needed instruction on the system address bus. 
The A3 ROM decodes the address lines, returns the DTACKL to the system CPU, and puts 
the :eql;e;ted instwctlon oi; the system data biis. The systeiii CPLl theii loads the iiisiriic- 
tion from the system data bus. 

1. The system processor puts the address for the assembly on the system address bus 
and the address decoder activates the proper control lines. 

2. The address decoder selects the appropriate monitor memory location where the 
command is  stored and the command i s  put on the system data bus: 

(To command the A7 Floating Point Processor, the system CPU loads a command stack 
into the A8 Global RAM before addressing the assembly. The data transferred on the 
system data bus is  the starting address of the command stack in global RAM.) 

I 
3. The assembly recognizes it has been addressed and returns a handshake signal (DTACKL 

or VPAL). 
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4. The system processor asserts upper data strobe (UDSL) and/or lower data strobe (LDSL) 
signals to  transfer byte data (8 bits) or word data (16 bits). The assembly being addressed 
determines whether UDSL or LDSL are used. 

5. The assembly reads the system data bus and performs the operation. 

6. When the assembly has finished the operation, it sends the system CPU an interrupt 
(1 RQT). 

On-Board Memory Operations 

The system processor controls the monitor memory by asserting the address lines to  the 
memory and the address decoder. The address decoder decodes these lines to  select the 
ROM or RAM memory pair t o  be accessed. Next, the system processor asserts the upper 
data strobe (UDSL) or lower data strobe (LDSL). UDSL selects the upper memory and LDSL 
selects the lower memory. Both UDSL and LDSL are asserted at the same time if a 16 b i t  
word is used. The readlwrite (RIWL) signal is also decoded and determines whether a read 
or write operation to  memory is  t o  occur. For the monitor memory to  communicate with 
another assembly on the system data bus, the address decoder must activate SBUSENL, 
placing the system data bus in the inputloutput mode. 

Interaction Between the A2 System CPU and the A8 Global RAM 

The system CPU shares the global bus with all other devices to  access the global RAM. 
For this operation, the system CPU has 16 address lines, 16 data lines, and 4 control lines 
connected to  the global bus. The system CPU's global address bus connection (CAI L t o  
CA16L) is an extension of the lower 16 bits of the CPU address bus. When the system 
CPU addresses a global RAM memory location, the system CPU's address decoder asserts 
the global request (CLRQTL) line to  the handshake circuit. The handshake circuit sends 
the memory request (MR68L) t o  global RAM. The global RAM returns a memory grant 
(MG68L) when it gives bus control t o  the system CPU. This memory grant signal clears 
the memory request signal (MR68L) and enables the assertion of the global read/write signal 
(CRICWL). When the system CPU has a write request, the assertion of CRICWL causes 
memnry drt ,  tc! be written ente the g!&a! data bus. FG: a read i-ecj~est, the globd biis 
receivers latch the incoming data when the global data strobe (CDSL) signal i s  received. 

An interrupt is sent when an assembly has information for the system CPU, finishes a 
process, or requests service. For example, the keyboard sends the system CPU the IRQT2L 
signal when a front panel key is pressed. When an assembly needs to  communicate with 
the system CPU, the assembly asserts i t s  interrupt request line (IRQT2L to  IRQT6L). The 
priority interrupt encoder informs the system processor which assembly has interrupted 
it. For a description of the interrupt request lines, refer to  paragraph 6-8, "Signal 
Descriptions". 
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Programmable Timer Module 

The programmable timer modul e i s  an internal time base generato Ir, clocked by the ENBL 
clock from the system processor. This timer is used for function time outs and to  maintain 
relative time intervals. This module contains three clocks which get addressed by signals 
A1 to  A3. The clocks are loaded and read by the system processor using the CPU data 
lines DO to  D7. A clock is enabled by the program timer module signal PTML. When the 
program timer module clock finishes counting, the interrupt request IRQT7L is generated. 

Bus Time Out 

When a system processor bus cycle i s  initiated, the bus time out ripple counter is started 
and runs unti l  either the handshake is completed (DTACKL or VPAL i s  received) or the 
counter reaches i t s  terminal count. I f  the timer reaches the terminal count of 32 ps 
before the handshake i s  completed, the bus error line (BERRL) to  the system processor 
is asserted to  abort the current bus cycle. The system processor then begins processing 
for the bus error. Bus errors are entered in the fault log along with the name of the assembly 
that failed to  send the handshake signal. 

Status Decoder 

When the system processor is  performing an operation, the status decoder lights one of 
the status LEDs (DS2). The status operations and corresponding LEDs are as follows: 

LED Label Description 

DS2-5 UD User Data, CPU in user state and accessing data 

DS2-4 UP User Program, CPU in user state and accessing program 

DS2-3 SD Supervisor Data, CPU in supervisor state and accessing 
data 
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The A3 ROM board functions as an extension of read only memory for the system CPU 
board. The ROM board stores most programs for the HP 3562A except initial start-up 
routines. Al l  communications between the system CPU board and the ROM board occur 
over the system bus. Refer to the timing diagram (figure 6-A3a), block diagram (figure 6-A3b), 
and the schematic (figure 9-A3) as referenced in the following circuit descriptions. 

The following descriptions apply to  the current ROM. board. This board al.lows flexibility 
in the number and type of ROM chips used. ROM density (size) i s  selected by placement 
of jumpers in the OEL line to  the ROM chips, the address comparator section, the delay 
section, and the ROM decoder section. 

Address Comparator 

The address comparator verifies that the ROM board i s  addressed and asserts the ROM 
select (ROMSELL) line low. The ROMSELL signal does the following; 

1. Returns DTACKL to  the system CPU to  acknowledge that the ROM board was addressed. 

2. Enables the ROM Decoder. 

3. Enables the Data Bus Driver 

ROM Decoder 

The ROM decoders (U21, U22, and U23) are I-of-8 decoders. They generate the chip enable 
(CEI L through CE2OL) signals by decoding system address lines A16 through A21. The chip 
enable signal causes the selected ROM pair t o  put data on the data bus. 

Delay 

U13 and U14 are used to  delay the DTACKL signal based on the speed of the slowest 
component on the ROM board. The piacement of K50 determines the iength of the delay 
(from 0 to  4 clock cycles). 

The memory section of the A3 ROM board consists of 32k by 8 bi t  read-only-memory chips. 
The chips are addressed by system address lines A1 through A16 and enabled by  CEIL 
through CE20L. The inverting drivers pass the system address lines from the system bus 
to  all ROMs. The memory is  arranged as a lower byte (DO through D7, stored in U101 
through U120) and an upper byte (D8 through D15; stored in U201 through U220). Each 
CE line enables a lower byte chip and an upper byte chip t o  put all sixteen data bits on 
the bus simultaneously. 

Data Bus Driver 

When enabled by the ROMSELL signal, the data bus drivers transfer data from the ROM 
data bus to  the system data bus. 
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Theory of Operation 

MODEL 3562A 

Refer t o  figure 6-A3a for the following theory of operation. When the system CPU wants 
t o  load data from the ROM board, it unasserts the WRITEL line, puts a valid address on 
system bus lines A1 through A23, then asserts the address strobe (ASL). The address 
comparator verifies that the ROM board is  addressed and asserts the ROM select 
(ROMSELL) line low. The ROM decoder samples A16 through A21. When gated by the 
ROMSELL signal, the ROM decoder issues a chip enable ICE) signal t o  the appropriate 
ROM pair. The CE signal enables the ROM pair t o  put data on the ROM data bus. The 
ROMSELL signal gates the data through the data bus drivers onto the system data bus 
and returns DTACKL (data acknowledge) to  the system CPU. 

Internal Signal Descriptions 

CEl L Chip enable 1-20, active low. Enable the output from the selected 
through ROM pair. 
CEZOL 

CLK . Inversion of the 8MHz system CPU clock, used in the delay circuit 
block. 

ROMSELL ROM select, active low. Indicates that the ROM board has been 
addressed, enables the ROM decoder, enables the data bus driver, and 
returns DTACKL t o  the system CPU. 
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The A3 ROM board functions as an extension of read only memory for the system CPU 
board. The ROM board stores most programs for the HP 3562A except initial start-up 
routines. Al l  communications between the system CPU board and the ROM board occur 
over the system bus. Refer to the timing diagram (figure 6-A3a), block diagram (figure 6-A3b), 
and the schematic (figure 9-A3) as referenced in the following circuit descriptions. 

The following descriptions apply t o  the current ROM. board. This board al.lows flexibility 
in the number and type of ROM chips used. ROM density (size) i s  selected by placement 
of jumpers in the OEL line to  the ROM chips, the address comparator section, the delay 
section, and the ROM decoder section. 

Address Comparator 

The address comparator verifies that the ROM board i s  addressed and asserts the ROM 
select (ROMSELL) line low. The ROMSELL signal does the following; 

1. Returns DTACKL to the system CPU to  acknowledge that the ROM board was addressed. 

2. Enables the ROM Decoder 

3. Enables the Data Bus Driver. 

ROM Decoder 

The ROM decoders (U21, U22, and U23) are 1-of-8 decoders. They generate the chip enable 
(CEl L through CE20L) signals by deco'ding system address lines A16 through A21. The chip 
enable signal causes the selected ROM pair to  put data on the data bus. 

Delay 

U13 and U14 are used to  delay the DTACKL signal based on the speed of the slowest 
component on the ROM board. The piacement of R50 determines the iength of the delay 
(from 0 to  4 clock cycles). 

The memory section of the A3 ROM board co?sists of 32k by 8 bi t  read-only-memory chips. 
The chips are addressed by system address lines A1 through A16 and enabled by CEIL 
through CE20L. The inverting drivers pass the system address lines from the system bus 
to  all ROMs. The memory is  arranged as a lower byte (DO through D7, stored in U101 
through U120) and an upper byte (D8 through D15; stored in U201 through U220). Each 
CE line enables a lower byte chip and an upper byte chip to  put all sixteen data bits on 
the bus simultaneously. 

Data Bus Driver 

I When enabled by the ROMSELL signal, the data bus drivers transfer data from the ROM 
data bus to  the system data bus. 
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Theory of Operation 

Refer t o  figure 6-A3a for the following theory of operation. When the system CPU wants 
t o  load data from the ROM board, it unasserts the WRITEL line, puts a valid address on 
system bus lines A1 through A23, then asserts the address strobe (ASL). The address 
comparator verifies that the ROM board is addressed and asserts the ROM select 
(ROMSELL) line low. The ROM decoder samples A16 through A21. When gated by the 
ROMSELL signal, the ROM decoder issues a chip enable (CE) signal t o  the appropriate 
ROM pair. The CE signal enables the ROM pair t o  put data on the ROM data bus. The 
ROMSELL signal gates the data through the data bus drivers onto the system data bus 
and returns DTACKL (data acknowledge) to  the system CPU. 

Internal Signal Descriptions 

CEl L Chip enable 1-20, active low. Enable the output from the selected 
through ROM pair. 
CE2OL 

C LK Inversion of the 8MHz system CPU clock, used in the delay circuit 
block. 

ROMSELL ROM select, active low. Indicates that the ROM board has been 
addressed, enables the ROM decoder, enables the data bus driver, and 
returns DTACKL to  the system CPU. 
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6-6 A4 LOCAL OSCILLATOR 

Introduction 

(Refer t o  figure 6-A4) The A4 Local Oscillator (LO) produces digital sine and cosine signals 
which are synchronized with the sample rate. The LO outputs digital sine and cosine signals 
t o  the A5 Digital Filter. The digital fi lter uses these signals for the mixing operation when 
the instrument is in the 'zoom mode' (frequency span < I00  kHz). The LO also outputs 
a cosine signal (NDAT) to  the A1 Digital Source. The digital source uses the digital data 
from the LO to  create band-limited noise and interfaces the LO output with the analog 
source. The analog source is basically a digital-to-analog converter for the LO digital sine 
wave. The LO output t o  the digital source is determined by the operation mode of the 
instrument as follows: 

Mode LO output t o  A1 (NDAT) 
Baseband measurement Constant output 

Zoom Cosine to  digital fi lter 

Swept sine Cosine to  digital filter 

Periodic Chirp Linear swept sine starting at trigger point 

Burst chirp Linear swept sine starting at trigger point and ending 
in accordance with the percent of span setting. 

Fixed Sine Sinusoidal wave of specified frequency. 

Theory of Qpesation 

The A2 System CPU starts the sine wave generation process by setting up the LO. When 
the LO recognizes it has been addressed, data from the system CPU is  transferred into 
the LO'S system bus interface. This data contains a command byte t o  put the LO in the 
desired mode of operation (the mode is determined by the instrument setup). Once the 
LO is initialized with the mode ~f operation and desired frequency values, the system 
CPU is 'no longer needed for the sine wave generation process. 

up the phase accumulator with the frequencies of the sine wave to  be generated. The 
frequency i s  set by 32 bits of data from the CPU. The address determines which phase 
accumulator registers are loaded and thus what the frequency represents (source, chirp 
start, chirp increment, digital filter frequency, etc.) The phase accumulator sends an address 
that represents the phase value to  the sine and interpolator ROMs. For example, an address 
of 00000000 corresponds t'o a phase value of 0 degrees, and an address of FFFFFFFF 
corresponds to  a phase value of just under 360 degrees. The sine ROM is  a look-up table 
containing the positive half of a sine wave. The interpolator ROM contains a set of data 
points used for linear interpolation between the sine ROM data points. 

Outputs from the sine (16 bits) and interpolator ROMs (4 bits) are added four bits at a 
time to  determine the sine, cosine, or NDAT data point. The 16-bit sum i s  sent t o  the LO 
output buffers in 4-bit nibbles which are converted to  16 b i t  words. The word is latched 
into the proper output buffer t o  be clocked out in series at the next SYNC2 pulse. 
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The A5 Digital Filter sends the SYNC2 signal t o  the LO when it i s  ready for the next sine 
and cosine wave data points. The data points are synchronized with SYNC2 and shifted 
ou t  to  the digital filter and digital source. Each serial data stream represents one point 
(amplitudq value) on a sine or cosine wave. 

Each sample peri.od corresponds $0 an' LO.hsuper-cycle'. Each super-cyde i s  composed 
of four cycles defined by the state variables SO and S1. The phase accumulator generates 
a phase value for sine, cosine, or source during each cycle except for one which is used 
for  general housekeeping. This is shown below: 

Sl (U46-5) SO (U46-9) -Output of Phase Accumulator 
0 0 Cosine data point 

0 1 No output, set up for next super-cycle 

1 1 Sine data point 

SYNC2 occurs 

1 0 NDAT data point 

While the present phase values are being generated in the phase accumulator, the previous 
set of data points are being processed in the interpolator and adder, and the set of data 
points before that are being sent t o  the digital fi lter and digital source. So, at any given 
time, there are a couple of sets of data points in process. The process repeats unti l  the 
LO operation i s  changed by the system CPU. 

When a trigger occurs, the phase value of the cosine is latched into the phase output 
latchs. The system CPU reads this value through the system bus interface and uses this 
information for an input correction factor. The self-test shift registers are used to  test the 
assembly. During self-test, the system CPU reads and verifies the values from the self-test 
shift registers and the phase latchs. 

System B i i ~  fnterface 

Al l  communications between the A2 System CPU and the LO i s ~ u g k t h e . ~ s y s t ~ b , u ~ - - - - -  - ---- r- = ? % = . Z S P - S ~ X  +2 a t - - -  
- - - - - - -- - - - --- 

- r n,te%m=* 
F parallel ~ntertace adapter (PIA, U36). The system bus PAL controls al l  the signals t o  and 

from the system CPU. To send a command or data to  the LO, the system &U puts the 
command or data on the system data bus (DO to  D7) and addresses the LO. A comparator 
(U37) checks A4L t o  A8L, LDSL, ASL, and VIOL for a valid address. When the address i s  
valid, the comparator asserts the Valid Address line (VADDR) which enables the system 
bus PAL. The PAL sets the Valid Peripheral Address line (VPAL) low to  enable the system 
data bus buffers (U24, U28) and to  handshake with the system CPU. When the system 
CPU receives VPAL, it synchronizes the Valid Memory Address line (VMAL) with the 
Enable Clock (ENBLL). The data is transferred while VMAL i s  low. System bus lines are 
only valid as long as VMAL is low. 
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Phase Accumulator 

The phase accumulator uses six internal registers with adders and latches to produce phase 
values (addresses). One or two registers (depending on mode) contain the phase values 
which are used to  generate the desired sine and cosine values. The other registers contain 
phase increments, increments of phase increments (chirp mode), or are not being used. 
These phase increments determine the sine wave frequency (frequency = AO/AT, where 
AT is the sample period). The only mode in which all registers are used i s  the chirp mode. 
The registers are 64 bits, but only the chirp sweep rate uses 64 bits. Al l  other values use 
the 32 MSB. The data is handled in four, 8-bit chunks each cycle. 

Sine ROM (U29, U2O) 

The sine ROM (U29, U20) takes the phase value from the phase accumulator and uses 
it to  output a digital sinusoidal wave. The sine ROM contains the positive half of a sine 
wave in a lookup table. The sine ROM takes in 13 phase bits (an address) and outputs 
1 6  amplitude bits (data). 

lnterpolator and Adder 

The interpolator i s  used to  increase the phase resolution of the sine ROM output and 
produce the data needed for a complete sine wave. The interpolator ROM.(UI 3) uses the 
output from the phase accumulator to  produce an interpolate value. This value is  added 
to  or subtracted from the sine ROM output to  produce the high resolution output (parallel, 
16-bit word) in  four, 4-bit chunks. 

I 

Output Buffers 

The outpui buffers consist primarily of three, 16-bit parallel-in, serial-out shift registers 
and an output timing PAL (A4 U58). The timing PAL controls the shift registers and the 
self-test shift registers. 

Control Circuits 

The control circuits consist of two PALS, one PLA,' and some related circuitry. The function 

of the data in the phase accumulator. 

Interpolator PAL (U55) This PLA controls the addition, subtraction, and 
slope functions for the interpolator output and 
other random logic functions. 

Timing PAL (U68) This PAL produces the basic timing signals of 
the LO. 
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6-7 A5, DIGITAL FILTER 
A6, DIGITAL FILTER CONTROLLER 

The digital filter assembly (DFA) consists of the digital filter board (A5) and the dig'ital 
filter controller board (A6). The digital filter processes two channels of serial data from 
the instrument front end (ADC boards) and stores the results in global RAM. Processing 
consists of conversion from a serial format to a parallel format and, if required, digital 
filtering or zoom (a combination of frequency shifting and filtering). The processed data 
i s  transferred on the global data bus to  Global RAM (A8). 

Data Flow 

Refer t o  the block diagram in figure 6-A5a. Two data signals, one from each input, come 
onto the A5 board in a serial format from the A32 and A34 ADC boards. These signals 
enter the digital fi lter blocks where they are processed. 

F' sin 
I 

Filter can pass data 

cos I to RAM without filtering, 
I and pull it out & filter it 

I later. 

Figure & M a  System Block Diagram Referenced to the Digitsf Fifter Ssards 

- 
* -- - -- - - - - - - - 
k o  the digital filter at a 10.24 MHz rate. The data - 

i s  reclocked by A5 U512. The filter accepts one input data word and sends the SYNC2 
pulse to  the A4 Local Oscillator and A6 Digital Filter Control boards. 

Measurement data is  input serially to  a filter controller. Incoming data is processed in 
one of three ways: 

Streaming I f  VIEW 'TIME is  selected with a span of 100 kHz or VIEW INPUT is  
active, processing consists only of conversion to  a parallel format for 
storage in Global RAM. 
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Baseband 

Zoom 

MODEL 

If  filtering i s  required and the frequency span is 100 kHz, the filter 
controller passes the incoming data to  the filter ICs in serial format. 
The filter ICs multiply the incoming data by the LO data signal. This 
signal i s  a constant when not in zoom. The filter ICs filter the data 
and return it to the controller IC. Depending on the processing required, 
this may be a multipass operation. The controller IC converts the 
filtered data to  a parallel format. 

Zoom i s  used when the selected span i s  less than 100 kHz. The filter 
controller passes the data to  the filter ICs in a serial format. The filters 
down-convert the input data by mixing it with a digital representation 
of the span center frequency from the LO board. The resultant sum 
and difference are filtered to  remove the sum component and yield 
a reduced frequency span. See figure 6-A5b. The filters return the 
processed data to  the controller IC, which converts the data to  a 
parallel format. 

Input Signal 
From ADC Board 

Data Ready For 

Signals From Single Channel 
LO Board Complex FFT; Yields 

(Freq. = Center Freq.) Frequency Span Other 
Than 0-100 KHz 

Filter Imag I- 1 
Figure 6-A5b Zoom Implementation 

When he processed data i s  ready for storage, the controller ICs request the digital fi lter 
local data bus. When granted use of the bus, the controller ICs transfer the data to  the 
global data bus interface. The global bus DMA controller sends a memory request t o  
Global RAM. When Global RAM returns a memory grant! the data flows on the global 
data bus to  Global RAM. 

- 

filter data busses. The remainder of the process is  the same as described previously. 

A5, Digital Filter Block Descriptions 

Refer t o  figure 6-A5c, A5 Block Diagram, for the following circuit block descriptions. 

DIGITAL FILTER 

Each digital fi lter consists of a control IC and two filter ICs, one for real data and one 
for imaginary data. When in the zoom mode, the filters multiply the input data by a digital 
sine (real) and cosine (imaginary) function from the LO assembly. 



The digital filters have three modes of operation, controlled by three DIS lines from the 
filter control block. The measurement data out of the filters corresponds to  these lines 
as follows: 

Dl S l  In baseband (non-zoom) mode, the control IC outputs filtered data from the 
real filter. In zoom mode the control IC outputs the real data first, followed 
by the imaginary data. 

DIS2 The control 1C outputs the data from the imaginary filter (third octave). 

D I S3 The control IC outputs unfiltered data. 
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CLOCK GENERATOR 

The clock generator creates two complementary clock pulses from the 10.24 MHz system 
clock. This circuit produces an eight volt peak pulse signal for use in the digital filter 
ICs. This pulse must drive a high capacitance and s t i l l  reach approximately eight volts. 

OVERLOAD DETECT 

The first three bits in the ADC serial data stream contain overrange information from the 
ADC converters. This information is  stripped off the serial data stream by the digital filter 
control IC and processed by the ADC overload detect 1C. The overload information is  
then sent to  the digital fi lter control IC and included in the status information given to  
the system CPU. 

LO SIGNAL/CONSTANT SELECT 

The local oscillator/constant select circuit multiplexes the SINE and COSINE signals from 
the LO board to  the CHI and CH2 digital filter functional blocks. In baseband operation, 
a constant i s  output by activating CHILOSEL and CH2LOSEL signals. 

DIGITAL FILTERILOCAL DATA BUS INTERFACE 

The digital filter/local data bus interface isolates the digital fi lter bus from the local data 
bus. The information passing through these ICs consists of configuration commands from 

1 
the system data bus to  the digital filters and status information from the digital filters 
to the system data bus. 

FILTER CONTROL 

The filter control block controls data f low for the three digital fi lter modes. When a filter 
controller IC has data ready to  store in global RAM, it requests the global bus by activating 
the CHxBRy signal, where x corresponds to  input channel number ( I  or 2) and y corresponds 
to  the channel mode number (1, 2, or 3; see DIGITAL FILTER description). A5U205 and 
MU206 enabie oniy the channei and mode for which access t o  the giobai bus has been 
requested and granted. 

The global bus DMA control and parallel input control block i s  composed of several smaller 
blocks. The function of these blocks is  explained in the following discussion. 

The DMA address decoder (A5U505) receives addresses from the system address decoder 
on the A6 Digital Filter Controller board. These addresses and the MYADDR control line 
are decoded to  generate filter channel write control, channel output strobe, and read status 
signals. 

The DMA pointer register (A5U311) latches into the DMA controller ICs (A5U307, A5U309) 
the address of an internal DMA Controller register that i s  t o  be loaded with information. 
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The local data1DMA bus interface (A5U406 and A5U411) latches start and stop addresses 
onto the DMA bus. This information is used by the DMA controller(s) to  partition the global 
RAM on A8 for the different output modes of the DMA controller. 

The global data bus interface (A5U304 and A5U404 for the channel one digital filter and 
A5U313, A5U413 for the channel two digital filter) latches data from the digital filter data 
busses to  the global data bus. 

The global bus D M A  control circuit takes the decoded address information from the DMA 
address decoding functional block. The decoded information programs this block into 
the correct state machine mode for the output from the digital filters. The control line 
outputs from this functional block control the timing and synchronization of the output 
buffers and A8 global RAM addressing. 

The parallel input control circuit controls the transfer of parallel data from the global 
RAM into the digital filters through the global data bus interface. 

A6, Digital Filter Controller Block Descriptions 

Refer t o  figure 6-A5d, A6 Block Diagram, for the following circuit block descriptions. 

SYSTEM DATA BUS INTERFACE 

The system data bus interface consists of tristate transceivers connecting the system data 
bus and the local data bus. The system CPU configures and reads status from various 
registers in the digital fi lter assembly through this interface and the local data bus. 

SYSTEM ADDRESS DECODER 

The system address decoder i s  divided between the A5 and A6 boards with some of the 
circuitry appearing on each. The system address bus i s  connected t o  the A6 control board. 
Part of the address (A5L-A8L and VIOL) i s  decoded by the system address decoder (A6U404). 
This IC is  an eight-bit identity comparator configured to  activate the signal MYADDRSL 
when the fiiter assembiy i s  addressed by the system CPU. 

decoders on the control (A6) and filter boards A(5). 

The address decoder on the control board (A6U304) decodes address information into 
measurement commands, counting instructions, and interrupt masks. 

DATA POINT COUNTER 

The data point counter monitors the information required to  synchronize the actions of 
the various components of the filter assembly. A6U109 contains five 16-bit counters used 
to  count the number of data points (samples) stored in Global RAM. Configuration 
information from the system CPU is written into this counter and status information read 
from it via the local data bus. Each of the five counters has an output (OUT1 through 
OUT5) to  signal when the counter has reached its terminal count. 
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The counter readlwrite control (A6U107) controls timing for data transfer between the 
U109 counter and the local data bus. U107 is  held in a clear state until the system CPU 
activates the counter select signal (COUNTERSELH). Operating as a shift register, U107 
drives the chip select (CS) counter input and the NAND gates driving the read and write 
inputs to  the counter. After four clock cycles of delay, the proper configuration signals 
cause the counter t o  write t o  or read from the local data bus. 

To I From A5 - 

Measurement 

Digital Source t l t  

Figwe 6 4 5 d  A6 Block Diagram 
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MEASUREMENT STATE MACHINE 

This block consists of five parts: 

Command Register 
Measurement Control Machine 
Status Register 
StartIStop Control 
Trigger Control 

This block, configured by the system CPU, controls how the digital filter assembly works 
in the various modes. 

The command register (flip-flops A6U307 and A6U109) is used to read data lines from 
the local data bus into the measurement state machine. The command i s  clocked into 
the register by the signal WRIBCCMDL (write IBC command) from the address decoder. 
(The digital fi lter assembly is  sometimes called the input buffer control.) The commands 
configure the measurement state machine, control the LO selection on the digital fi lter 
board, and provide information to  the trigger LED control block. 

The measurement control machine senses configuration and status signals and controls 
the measurement. When it is  configured for the type of measurement and receives a start 
signal, the measurement control machine enables the measurement to  start. A measure- 
ment is complete when OUT4 i s  activated. OUT4 is  reclocked, called BLKFULLH, and 
connected to  an input of the measurement control machine. The measurement is  terminated 
by activating the SETBLKREADYL signal, causing a CPU interrupt. The CPU decides when 
the transfer to  RAM may be executed and grants the global bus appropriately. 

The status register i s  an eight-line latch which allows the AICPU to  read the status of 
the digital fi lter assembly. The status word is  latched onto the local data bus when the 
RDIBCSTATL signal i s  activated. Bit 0 is a signal called NOTREALTIMEFLC. This signal 
activates when data can not be moved through the DFA fast enough t o  prevent delay 
of further measurements. In this case, the data in global RAM is not updated fast enough 
t~ be EZ! time. This f!ag Is reset every time the status word is read. If the c o i i d i i i ~ i i  i s  
s t i i l  not real time, the reset does not change the status of the NOTREALTIMEFLG signal 
(CLR overrides - -. - a SET command). ----"..- -,- - - - -  -- --=--rs--.----L?: - ___- -. A ' - c  * - >  - -  - 
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measurements. In  a triggered measurement the digital fi lter begins processing data and 
storing it in RAM when the trigger board senses the trigger signal. There is also some inter- 
action with the source. Here i s  an example sequence of events for a triggered measurement: 

- If pretrigger delay is  active, data is  taken before a trigger signal i s  received. I f  
pretrigger delay i s  100 samples, the counter keeps track of the number of samples 
and the trigger signal i s  ignored unti l  at least this many samples are taken. OUT1 
i s  active when pretrigger delay is  complete. The trigger control IC recognizes this 
and arms the trigger by activating the ARML signal. This signal goes to  the digital 
source which is waiting for a trigger. 

- When the digital source receives the trigger it activates the signal BFST (buffer 
start) going back to  the trigger controller on A6. 
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- The trigger controller activates TRIGATEL, signaling the counters to  continue 
counting input samples, and the measurement runs to  completion. 

- The startlstop controller controls the A5 Digital Filter outputs. CHISTOPI controls 
DFI main .output and CH2STOP1 controls DF2 main output. 

- When a triggered measurement i s  complete the output of the startlstop controller 
(BLKDONE) i s  sent to  the measurement control state machine. 

INTERRUPTS 

There are six interrupt flags: 

TRIGGERED Set i f  a valid trigger event has occurred after ARML is 
activated 

MARKER Set if a marker count has finished during a freerun 
measurement 

BLOCK3FULL Set when the measurement mode data blocks are complete 
for both channels 

BLOCK2FULL Set when auxiliary data block 2 is  fi l led 

BLOCK1 FULL Set when the filtered auxiliary data block is  fi l led 

INBLOCKEMPTY Set when the parallel input data blocks have been emptied 

When one of these interrupt flags is  set, the digital filter controller sends an interrupt 
(IRQT5L) to the A2 System CPU. After receiving the interrupt, the system CPU reads the 
Interrupt Register Latch (U302) t o  determine which signal caused the interrupt. 

Any combination of flags may be cleared through the CLRINTL signal and the local data 
bus. These two signals are i\iu'Ded together into the CLK inputs of each of the interrupt 
flag flip-flop registers. Typically, the interrupt routine clears only the flag it deals with. 

,,;;=;,--_,- T~~~CPU~u,s_e_~-s,add~ressing~to~actiu_a~~e.C,LR.l-N~L -+ II_ - -,-,--,,-,,-- -.,, 7 , -  -, - -  - -- ,_*a - - .. - - -.....*---- -*--. - -  - -"#>-=;. -. - -- - h - -- - - - --- - - - - - - - - - - - , - - . _ _ _ _ _ _ _ i i X a = i _ _ _ _  _ e _ I m L - _ i C = - A * - - = -  _ =  _-.==-----_=i-i = i_ i=_ i s  - - -- -- - - - -- - - - - -- --  
"--- - 

The interrupt mask register (A6 U301) is a write only register that allows selective enabling 
of the interrupting events. The corresponding bit in the mask register must be set t o  enable 
an interrupting event t o  cause a system interrupt. 

TRIGGER LED CONTROL 

This circuit i s  composed of a dual monostable multivibrator (A6U310) and a one-of-eight 
multiplexer (A6U410). This circuitry causes the front panel TRIGGERING LED to  flash once 
each time a trigger i s  received. 
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Internal Signal Descriptions, A6 

ABORT 

BLKDONE 

B LKFU LL 

BLKREADYFLG 

BLKZFU LLF LG 

BLKSFULLFLG 

CLRINTL 

COUNTERSEL 

COUNTERDTACKL 

DMEANAB LEL 

FLASH 

FREERUN 

MODEL 3562A 

Used to  stop Digital Filter Assembly activity 

Signal from startlstop controller to  measurement control state 
machine to  indicate that a triggered measurement i s  complete 

Block ful l .  Input to  measurement control machine which 
indicates that a measurement is  complete 

Set when the measurement mode data blocks are complete 
for both channels 

Set when the auxiliary data block 2 i s  f i l led 

Set when the unfiltered auxiliary data block is fil led 

Clear interrupt. Clears the addressed interrupt flag flip-flop 

Counter select, enables U107 

Data point counter data transmit acknowledge 

Timing signal from measurement control machine to  start/stop 
control and trigger control 

Signal activated in the trigger LED control block'each time a 
trigger occurs 

Used with TRIGGERED to  select the measurement mode. I f  
TRIGGERED is  set and FREERUN is  clear, triggered mode is  
selected. I f  FREERUN is set and TRIGGERED is clear, freerun 
mode i s  selected. I f  both bits are clear, stream mode i s  selected. 

Signal t o  data point counter indicating that a trigger has 

Set when the parallel input data blocks have been emptied 

MARKER, MARKERFLG 

MASKO-2, 13-1 5 

MEASURING 

NOTREALTIMEL 

NOTREALTIMEFLG 

6-54 

Set if a marker count has finished 

Outputs from the interrupt mask register 

Set when the measurement is  active. Used for control of the 
front panel TRIGGERING LED 

Signal t o  trigger LED control indicating that measurement is  
not real t ime 

Indicates that data cannot be moved through the DFA fast 
enough to  prevent delaying further measurements. 
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RDIBCINTL Read input buffer control interrupts 

RDIBCSTATL Read input buffer control status. Latches status word from 
status register onto the local data bus 

SETB LKREADY L Terminates a measurement by generating a CPU interrupt 

SFLTRST Set filter reset 

STOPE N L Stop enable 

TPULSE Test pulse, replaces system clock signal when A6J2 i s  in test 
position 

Signal from trigger controller t o  counters to  continue counting 
input samples 

TRIGGERED See FREERUN 

TRIGCERFLC Set if a valid trigger event has occurred after being armed 

Write input buffer control command. Clocks commands from 
the local data bus into the command register 

WRINTMSKL Write interrupt mask. Used to  mask interrupt flags 

Internal  Signal Descriptions, A5 

2XC LK L The buffered on-board 10.24 MHz clock 

C H I  AIDDATA Serial data inputs from the ADC assembly which have 
CH2AlDDATA been reclocked by U512 

CHIAEN, CH2AEN Channel 1 and channel 2 address enable 

CH1BC1, CH2BCl Bus grants for DMA channels 1, 2, and 3 

CHIBRI ,  CH2BRl Bus requests for DMA channels 1, 2, and 3 
CH1BR2, CH2BR2 
CH1BR3, CH2BR3 

C H I  DACKSL, Data acknowledge, channel I and channel 2 
CH2DACK3L 

CHlDIS1, CH2DlSl Disable DMA modes 1, 2, and 3 
CHlDIS2, CH2DIS2 
CHlDIS3, CH2DIS2 

C H I  DMACS, 
CH2DMACS 

Enable channel 1 or channel 2 of the DMA Pointer Register 
and DMA Controller 



CIRCUIT DESCRIPTIONS . MODEL 3562A 

C H I  HACK, CH2HACK 
CHIHREQ, CH2HREQ 

C H I  H LFSCALE, 
CH2HLFSCALE 

Channel 1 and Channel 2 direct memory access 

Data request, channel 1 and channel 2 

Timing signal from DMA controller to  filter control block 

Timing signals between DMA controllers and global bus 
DMA controller 

Status signal from the ADC assembly asserted whenever the 
analog input exceeds half-range in amplitude 

Readlwrite signals in global bus DMA control block 

Strobe from Global Bus DMA Control t o  Filter Controller for 
polling status word 

Signals from the Digital Filter Controller assembly used to  
used to  select the input to  the digital filters. The input can be 
either the sinelcosine data from the local oscillator or a locally 
generated constant 

CHIMEMRL,  CHZMEMRL Clock data through global data bus interface 
CHIMEMWL,  CH2MEMWL 

CHIOVLD,  C H 2 0 V L D  Status lines to  Filter Controller to  indicate overload 
C H I  + OVLDL, CH2 + OVLDL condition on ADC assembly 
CHI - OVLD, CH2 - OVLD 

C H I  RDFLTSTATL, Read filter status channel 1 and channel 2 
CH2RDFLTSTATL 

CH!SH!FT? Sigiial from the chaiiiiel ! f i l t e r  control to request data from 
the ADC assembiies 

CHIXCVREN, Channel 1 and Channel 2 transceiver enable 
CH2XCVREN 

C H l * P H I * l  5.12 MHz non-overlapping clocks 
C H I * P H I * 2  

5.12 MHz clock signals 

DIR1, DlR2 Control direction of data flow through global data bus interface 

DMADTACKL DMA data acknowledge 
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DMAPOINTER 

DMARST 

FCLK, FCLKL 

M RST 

PLCRI L, PLCR2L 
PLGRANT 
PLRQL 
PXGO 

Clock for DMA Pointer Register 

DMA reset 

5.12 MHz clock signals 

Master reset signal 

CIRCUIT DESCRIPTIONS 

Data valid strobes for mode words 1 and 2 and external parallel 
AID data on the data bus 

Data valid strobe for external parallel AID data on the data bus 

Signals from the parallel input control block which control the 
input of data from Global RAM t o  the digital filters. 

AID self test input t o  filter ICs 

LO self test input to  filter ICs 

Write input buffer control command. Clocks data into the 
command register 



CIRCUIT DESCRIPTIONS MODEL 3562A 

6-8 A7 FLOATING POINT PROCESSOR 

(Refer to  figure 6-A7) The Floating Point Processor (FPP) is a fast arithmetic unit which 
carries out real and complex arithmetic operations on blocks of data stored in the 
A8 Global RAM. The processing units (ALUs) of the FPP are six AM2903 bit-slice micro- 
processor ICs. Instructions are provided to  the ALUs by an address sequencer and seven 
microcode PROMS. 

The FPP can perform 85 unique operations including addition, subtraction, multiplication, 
and division. Operations are performed on data blocks which have been normalized and 
stored in the A8 Global RAM. The data can have one of three formats: 

2's complement integer (16 bit) 

Single precision floating point (32 bit) 

Double precision floating point (64 bit) 

The operation the FPP performs on a data block is dictated by the A2 System CPU. The 
system CPU sets up a command stack in the global RAM to tell the FPP which operation 
to perform. A command stack consists of the following: 

32 bit command word (add, sub, etc.) 

Number of entries in the data block which are to be operated on. 

Constants to  indicate if the data block is real or complex. 

0 The beginning address of the data block in global RAM. 

@ The destination address of the results. 

Commands may be executed individually or in groups. Commands in groups are executed 
in series and car! inc!ude multiple Imping. 

1. The system CPU puts a command stack or series of command stacks in the global RAM. 

2. The system CPU addresses the FPP using the system address bus and puts the starting 
address of the command stack on the system data bus. 

3. The FPP recognizes that it has been addressed (ADDFLC) by the CPU. 

4. The ALUs read the command stack's address that i s  now in the command pointer 
registers and on the B bus. The address of the command stack is stored in the internal 
registers of the ALUs. 
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5. The FPP fetches a 32 b i t  command using the Y bus and corresponding global bus 
registers. 

6. The ALUs read and store the address of the data block to  be operated on. 

7. The instruction mapping PROM interprets the command data on the Y bus and tells 
the sequencer where to  start its address sequence. 

8. The sequencer addresses the microcode memory using the pipeline address bus. 

9. The microcode memory sends the appropriate instruction to  the ALUs using the 
A and B port address and ALUs instruction bus. 

10. The designated instruction i s  performed. 

11. When finished with a command (or an error i s  detected), the FPP sends an interrupt 
(IRQT3L) t o  the system CPU. 

12. Steps 8 through 11 are repeated until the computation is completed. This process 
includes instructions for fetching data blocks from global RAM. 

13. The result of the computation is stored in global RAM at an address previously specified 
in the command stack. 

14. The FPP fetches the next command stack. 

15. Steps 5 through 13 are repeated unti l  all the command stacks are done (unless the 
FPP is reset or an error i s  detected by the condition code multiplexor). 

16. The sequencer addresses the microcode memory for the 'wait' command. 

17. The wait command i s  executed using the constant pipeline interface. The FPP remains 
in a wait loop unti l  the next command address flag (ADDFLG) i s  sensed. 

System Address Decoder and Handshake 

the M y  Address signal (MYADDRSL) to  activate the address PAL. The address PAL activates 
the following signals: 

1. Address Flag (ADDFLC) 
This signal latches the system data bus into the command pointer registers. (This data 
is  the starting address of the command stack in global RAM.) 

2. Data Acknowledge (DTACK) 
DTACK is returned to  the system CPU to  indicate the completion of the FPP handshake. 

i 3. Condition Code (CCODE) 
CCODE is  sent to  the sequencer. When the sequencer receives CCODE, i t  branches 
out of wait loop and starts the FPP process. 
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Sequencer (U 1 03) 

The sequencer i s  an 'address sequencer' used to control the execution of microinstructions 
stored in the microcode memory. The sequencer has the capability of sequential access 
and conditional branching to any microinstruction in the microcode memory. During each 
microinstruction, the sequencer provides a 12-bit address to  the microcode memory from 
one of four sources: 

1. The incremented present address. 

2. A jump address from the microcode memory or instruction mapping PROM. 

3. A jump address from a previous microinstruction that stored an address in an internal 
register of the ALUs. 

4. A subroutine return address from the sequencer's internal stack register. 

The sequencer's next address is  determined by the test and jump PROM, the conditional 
code multiplexor, and the instruction mapping PROM. 

Global Bus Interface 

The FPP has the ability to read and write16 and 32 bit  words to and from the global RAM. 
When doing a 32 bit  operation, the FPP uses two consecutive 16 bit word operations. This 
is  accomplished by addressing the first 16 bit word followed by inverting GAIL for the 
address of the second 16 bit word. For 32 bit floating point data, the first data word contains 
the most significant bits of a mantissa and the second data word contains the least signifi- 
cant bits of the mantissa and the exponent. This results in a 24 bit mantissa, 8 bit exponent, 
floating point data word. 

To start the global bus transfer, the ALUs write the global RAM address for the data word 
on the B bus. The bus control PROM uses control lines PLSA, PLSB, and PLSC to command 
control PAL 1 and control PAL 2 to set up the FPP assembly for a data transfer. If the 
FPP is to read a 32 bit data word from globaf RAM, t h e  f~l loi i i i i ig  operatioiis occiiir 

1. Control PAL 1 asserts the Memorv Request Flag (MRFLG) signal which causes the 

b. Bit 0 of the B bus is clocked through the test even flip-flop (U215) to determine 
if the address i s  an even or odd number. 

c. Control line PLSA i s  clocked through the readlwrite flip-flop (U215) to control 
PAL 2 to set up for a data read operation. 

2. Control PAL 1 asserts the Memory Request FPP signal (MRFPPL) to the global RAM. 

3. The global RAM responds by sending the Memory Grant FPP signal (MCFPPL) to  the 
FPP. This causes the following to occur: 
a. The global address registers are enabled. 
b. Control PAL 2 asserts the Global Read/Write signal (GRIGWL) for a read operation. 
c. Control PAL 2 tests i t s  Q1 input to determine if this is  the first half or second half of 

the 32 bit word. 
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4. The global RAM assembly places the data on the global data bus and activates the 
Global Data Strobe signal (CDSL) which latches the data into the global bus registers. 

5. The global RAM assembly sets the MCFPPL line low to inform cont.rol PAL 1 that the 
first half of the 32 bit data word has been loaded into the FPP assembly. 

6. Control PAL 1 sets global address line 1 (GAIL) high which increments the address 
to global RAM by one for the second half of the data word. 

7. The second half of the data word i s  now loaded into the global bus registers. 

Arithmetic Logic Units (ALUs) 

The Arithmetic Logic Units (ALUs) subblock consists of six 4-bit sliced arithmetic-oriented 
microprocessors (AM2903) cascaded for up to 24-bit mathematic operations. The ALUs 
can do complete arithmetic and logic instructions including multiplication, division, and 
normalization. Arithmetic and logic instructions are read from the ALUs instruction bus 
by the ALUs internal instruction decoder. 

The ALUs have a 16 x 24 bit RAM for storing data. To load the ALUs RAM, the data in 
the global bus registers is placed on the Y bus when MANL i s  active and on the B bus 
when EXPL i s  active. The A Port Address from the microcode memory determines the 
storage location of the data block address (upper Y bus) and the B Port Address deter- 
mines the location of the B bus data and the location of the data coming in and going 
out on the Y bus. 

I 

The ALUs perform operations using two operands. Multiplexors in the ALUs provide 
selection of various 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 bits are sent to the condition 
code multiplexor for testing. The status bits are as follows: 

7 S  DT\ 
L L 1 \ V  

Indicates the ALUs Y bus output is zero (all 24 bits) 

OVR 
From the most significant ALU (U310) indicating an operation has resulted in an 
overflow. 

CN+4 
From the most significant ALU (U310) indicating a carry-out of the ALU. 
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Internal Signal Descriptions 

MODEL 3562A 

CC A 
CCB 
CCC 

CCEN 

CCODE 

CLKINLOWY 

CLRIRQ 

CPDL 

ENHIYOUTL 

CONDITION CODING 
Output lines of the test and jump PROM which controls the 
input selection of the condition code multiplexor. 

CONDITION CODE ENABLE 
Enables the condition code multiplexor. 

CONDITION CODE 
When the sequencer receives CCODE, it branches out of the wait loop 
and starts the FPP process. 

CLOCK IN HlCH Y BUS 
Signal from control PAL 2 which clocks the global data bus into the 
Y8 to  Y23 global bus registers. 

CLOCK IN LOWER Y BUS 
Signal from control PAL 2 which clocks the global data bus into the 
YO to Y7 and B17 to B23 global bus registers. 

CLEAR INTERRUPT REQUEST 
Clears the Interrupt Request (IRQT3L). 

CONSTANT PIPELINE DATA 
Output signal of the B bus, Y bus control register which enables the 
pipeline data bus onto the Y bus. 

ENABLE A 
This signal from the bus control PROM selects the input to the ALUs 
(ALUs internal RAM or Y bus). 

ENABLE HIGH Y BUS OUT 
Signa! frsrr! c m t r d  ?,A,? 2 which enables the global biis registers oiitpiit 
from Y8 i o  Y23 onto the global data bus. 

EXPL EXPONENT 
This signal enables the global bus registers output onto the B17 to  B23 
bus lines. 

SEQUENCER INSTRUCTION 
In test mode, these lines become the sequencer's instruction. 

LOAD HlCH Y BUS 
Signal from control PAL 2 which latches the Y8 to Y23 into the global 
bus registers. 
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LDLOWY LOAD LOW Y BUS 
Signal from control PAL 2 which latches the upper B16 to  B23 into 
a global bus register and YO to  Y7 into a global bus register. 

MANTISSA 
This signal enables the global bus'registers output onto the Y bus. 

MYADDRL MY ADDRESS 
Output signal of the address comparator to indicate the FPP assembly 
has been addressed by the A2 System CPU. 

SSADL 

OPTION CLOCK 
This signal clocks the condition code of the FPP assembly into the 
condition code multiplexor. 

Q BIT 0 
This input to  control PAL 1 determines whether C A I  L i s  low or high. 

OUTPUT 1 
The output of control PAL 1 to  control PAL 2 to  indicate which half 
of a 32 b i t  global RAM transfer i s  t o  occur next. 

SET ADD 
Forces an add operation. 
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IDI TW 
I A1 7, DISPLAY INTERFAC 

The global RAM board stores data and arbitrates access to  memory. I t  also works with 
the display interface board to  control the transfer of data from memory t o  the display. 
Refer to  the block diagrams in figures 6-A8a and 6-A8b and the schematic in figures 9-A8a 
and 9-A8b as referenced in the following circuit descriptions. 

Arbiter 

The arbiter section controls access to  global RAM. Seven devices send memory request 
signals t o  the arbiter. The synchronizTng register (U507) synchronizes the signals coming 
onto the board with respect to  theglobal RAM. The priority decoder (U506) samples the 
memory requests periodically and allocates memory cycles based on the following priority 
list: 

FFT, A9 
DFI (Digital Filter Channel I ) ,  A5 
DF2 (Digital Filter Channel 2), A5 
RFSH (Memory Refresh), A8 
B2D2 (Display Interface), A17 
FPP, A7 
68 (System CPU), A2 
Idle (If no device has asserted a memory request, the memorylglobal bus 
transceivers are disabled to prevent memory access.) 

The feedback network (U405, U407, U408, and U508) prevents any device from receiving 
two consecutive memory cycles. The only exception i s  the FPP, which is  allowed two 
consecutive memory cycles if no higher priority device is requesting memory. 

A two-wire handshake coordinates memory requests and grants. When a device wants 
memory access, it first sets up valid global address and data at i t s  output bus drivers. 
The device then initiates handshaking by asserting its memory request line low. When 
the device IS aiiocated a memory cycle, i t s  memory grant line goes low. This signal enab!es 
the device's address and data bus drivers. The address flows to  the global RAM address 
m d , t i p L e x e ~ a n ~ d A = r n u ~ ~ ~ p 1 = e x e ~ ~ d ~ n h ~ ~ t r h e ~ ~ ~ ~ ~ ~ y + ~ ~ ~ b b e n ~ f - l ~ ~ ~ i  nk@z@r~Wakm~l i17 i~y*~=-  , - - - -&a=- -- - * - - - - - - - - _ ._ . _ . _ _- - _ .--- _ _-- _ -__ I --.- I - - - -- - --- --- ---- - 
through the ~ r t ~ o ~ ~ o ~  t.2 

" - - ---- - - - 
indicate valid data is on the bus. The memory grant unasserts and the handshake i s  ended. 

Global Timing 

The global timing section consists of a delay line oscillator and gating logic. Three delay 
lines (U311, U312, and U411) each have ten taps, each tap delayed 10 ns from the previous 
tap. The output from the third tap of the third delay line feeds back through an inverter 
t o  the input of the first delay line. The polarity of the signal changes every 235 nsec 
(230 nsec through the delay lines plus 5 nsec through the inverter). The result i s  a 2.13 
MHz square wave. This signal is tapped at several intervals along the delay lines and passed 
through combinations of logic gates t o  generate t iming signals. 
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Dynamic Memory Array 

The RAM itself is a 64k by 16 b i t  dynamic memory array constructed from 16 64k by 
1 bit dynamic RAM chips. The 16-pin RAM chips have 8 address input lines and require 
address multiplexing to  receive 16 address bits. 

Address Multiplexer and Address Drivers 

The address multiplexer (U611 and U612) multiplexes the 16 global address lines and 
transfers the address 8 bits at a time to  memory through the memory address drivers (U111 
and U211). 

Memory Control Drivers 

The memory control circuit generates the row address strobe (RASLL and RASUL) and 
column address strobe (CASLL and CASUL) signals. These are clock signals which strobe 
the multiplexed address into the RAM. 

Memory Refresh Timer and Refresh Address Counter 

The dynamic global memory must be refreshed to  loss of data. Every 8.5 ps the 
memory refresh timer (U404) sends a memory refresh request (MRRFSHL) to  the arbiter. 
When the arbiter issues a memory refresh grant (MCRFSHL), the output of the address 
multiplexer is disabled. The refresh address counter (U511 and U512) is enabled. The output 
i s  applied to  the memory address drivers t o  set up the memory row to  be refreshed. The 
row address strobe signals (RASUL and RASLL) are enabled and a read memory operation 
refreshes the RAM memory row. 

Global Bus Transceivers 

The global bus transceivers (U609 and U610) are bi-directional, inverting buffers which 
transfer data between the global data bus and memory locations. The RAMCRIGWL signal 
determines the direction of f low (if high, the transaction is  a read cycle; i f  low, it is a 
write cyciej. 

--- 

The display is presented to  the viewer in the form of a frame. A frame consists of from 
3 t o  20 buffers (e.g. data, grid, scales). Each of these buffers has a predefined size and 
location in global memory. The display controllinterface section monitors and directs the 
f low of this data to  the 1345A display in response to control commands from the A2 System 
CPU. 

DISPLAY CONTROLLER (A8) 

The display controller (U303) i s  a f ield programmable logic sequencer or state machine. 
Among the inputs t o  the display controller are address and control lines from the system 
bus. The synchronizing register (U302) synchronizes the control inputs with the 8 MHz 
clock from the system CPU. 
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DISPLAY DMA WORDIADDRESS COUNTERS (A8) 

The system CPU puts the beginning address and the length of each buffer on the system 
data bus. They are clocked into the display DMA word (U400, U401, U500) and address 
(U600, U601, U602, U603) counters by the ALOADL and WLOADL signals from the display 
controller. Each time a display memory grant i s  asserted, the address from the address 
counters flows through the display address drivers (U604, U605) t o  the memory address 
multiplexer. After the display data has been transferred to  the display interface board 
(A17), the count enable line (COUNT ENL) i s  asserted low. The address counters increment 
and the word counters decrement by one. This process continues unti l  the entire buffer 
has been transmitted to the display interface. The word counters have gone t o  zero, 
asserting the TCL (terminate count) line low. This signal generates an interrupt t o  inform 
the system CPU that the buffer transmission is  complete. 

DISPLAY REFRESH TIMER (A8) 

The display must be refreshed at a rate of 60 Hz or greater. U101 divides down the 8 MHz 
clock to  61 Hz. U201 is  clocked by this 61 Hz signal and puts out a SYNC pulse every 
16.4 msec. Each time the system CPU starts a new display frame it sets D l 5  on the system 
bus. This signal i s  used to  reset the display refresh timer t o  coordinate the sync pulses 
with the new frame information. 

DISPLAY INTERFACE (Al7) 

,l 
One section of the display interface board buffers information and control signals from 
the global bus to  the 1345A display. This circuitry consists of two inverting registers 
(UI, U2) for the data lines and a non-inverting bus driver (U3) for the control lines. 

The other section of the interface board.is the output protection circuitry between the 
display X, Y, and Z outputs and their respective rear panel connectors. 

Internal Signal Descriptions 

ALOADi  Address ioad, active iow. Aiiows the contents of the system address 
bus to  be loaded into the display address counter. 

beginning of the frame with the negative to  positive assertion of the 
SYNC signal. 

BRSTL Board reset, active low. Software reset for the global RAM board, 
originates from the system CPU. 

BUS EN1 Timing signals which enable the global bus to  perform a transaction. 
BUS EN2 

CO Counter address bus lines 0 through 7 
through 

1 C7 
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CASLL Column address strobes. Clock the multiplexed address into the 
CASUL dynamic RAMS. 

C LK 8 MHz clock. The 8 MHz system clock used to  synchronize the global 
RAM board to  the system CPU. 

CD Chip disable. Turns the global bus transceivers on (low) and off (high). 

COUNT ENL Count enable, active low. Increments the memory address counter and 
decrements the memory word counter for each word transfer t o  the 
display. 

Set data b i t  15. Set by the system CPU at the start of a new frame. 
Sets the ARML signal t o  clear the display refresh timer. 

DAMUXL Disable address multiplexer, active low. Opens the output of the 
address multiplexer so that the refresh address counter can be used 
for setting the global address lines. This is the inverse of the arbiter 
circuit signal YD, which indicates a memory refresh grant. 

GDO 
through 
GD15 

GSMP 

MA0 
through 
MA7 

Global data lines between dynamic memory and global. bus 
transceivers. 

Global sample. A 4.26 MHz clock produced by the delay line timer 
and used as the clock for the synchronizing register. 

Idle, active low. Ensures that global RAM does not change when there 
i s  no memory grant asserted. 

Memory address bus lines 0 through 7. 

MCAS Master column (row) address strobe. Timing signals t o  the memory 

" -- 
MGB2D2L Memory grant, display, active low. 

MGRFSH L Memory grant, memory refresh, active low. 

MRB2D2 Memory request, display. 

MRRFSH Memory request, memory refresh 

PWRON Power on. Signal from system CPU. to  global timing circuit to  ensure 
global timing is  initialized at correct frequency. 

RAM GRIGWL RAM global readlglobal write, active low. Triggers the global bus 
tranceivers. When low, the transfer .is a write cycle. When high, the 
transfer i s  a read cycle. 
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RAM CRLICW 

RASLL 
RASU L 

RFDL 

ROW EN 

RSTL 

STROBE 

SYNC 

TCL 

WE1 

WLOADL 

YA 
through 
YH 

RAM global read (active low)/global write. Used to  generate the WEL 
signal t o  allow a write transfer into memory. 

Row address strobes. Clock the multiplexed address into the dynamic 
RAMS. 

Ready for data, active low. Signal from display to  inform controller 
that previous data point has been processed and a new data point is 
required. 

Row enable. Switches the output of the address multiplexer. 

Rest. Software reset for the global RAM board, originates from the 
system CPU. 

Signal from global timing circuit used to  generate global data strobe 
(C DSL). 

Output of the display refresh timer, used to  synchronize frame refresh 
(approximately 61 Hz). 

Terminate count, active low. Indicates that the display word count 
has gone to  zero. 

Write enable, active low. Allows. a write transfer into memory 

Word load, active low. Allows the word count from the system CPU 
to  be loaded into the display word counters. 

Memory grant lines from the priority decoder to the bus driver 
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6-10 A9, FAST FOURl 
I The Fast Fourier Transform (FFT) processor board perforn~s windowing, Fast Fourier 

Transform, and inverse Fast Fourier Transforms as specified by the System CPU (A2). lnput 
and output data are stored in memory blocks in the global RAM. The FFT board performs 
the memory access (controls the global bus) to  move these blocks to  and from global 
memory (on the global bus). lnput data may be real or complex, for one channel or two. 

The description of how the FFT works covers operation at the system level (between the 
FFT board and the system CPU) and at the board level. Refer t o  the block diagrams in 
figures 6-A9a and 6-A9b and the schematic in figure 8-A9 for the following discussion of 
the theory of operation. 

FFT Interaction with the CPU 

The FFT board i s  controlled by the system CPU (A2) through the system bus. The FFT board 
appears to  the main CPU board as a set of registers. These registers (sometimes called 
pseudo-registers) exist as RAM inside the FFT microprocessor chip. 

FFT I/O i s  not synchronized with other activity on the global bus. The FFT requests control 
of the global bus for direct memory access (DMA) whenever it is  necessary to  get input 
data or store output data. The FFT has the highest priority interrupt status in the DMA 
chain. Memory access is provided within 500 ns of the FFT memory request. 

FFT Microprocessor System 

J The FFT microprocessor (U103) i s  a TMS320 running at 5 MHz. The crystal oscillates at 
20 MHz but the TMS320 divides that by four. The TMS320 and i t s  ROM (U301 and U303) 
form a complete microprocessor system. The data bus between the TMS320 and i t s  ROM 
is connected to  the FFT internal data bus through a transceiver. The rest of the circuitry 
on the board appears t o  this system as individual I/O ports. The ports are activated by 
addressing combinations which activate the port decoder. The circuits that are not directly 
controlled by the TMS320 through the port decoder are indirectly controlled through the 
hardware control register. 

Port Decoder 

bus. The TMS320 enables ports through address and control lines which are input lines 
for the port decoder. When an address corresponding to  a port appears on the address 
bus and the control lines are enabled, the port decoder selects one of thirteen lines to  
activate. These lines are described in the first part of the internal signal descriptions at 
the end of the FFT 'circuit description. 

Hardware Control Register 

The hardware control register (U405 and U406) i s  used to control circuits that are not directly 
connected to  the internal data bus. I t  appears t o  the TMS320 as a write-only register on 

1 
the internal data bus and i s  activated through the port decoder. I t  allows the TMS320 
to  control the global bus I/O sequencer, control the type of transform done, keep track 
of the level and scale factor during the transform, and monitor scale factors and execution 
status. 
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Address Generation 

The FFT board must create addresses for the data input from and output t o  RAM when 
it has control of the global bus. This function is a major portion of the activity on the 
FFT board. The block entitled Address Generation on the main block diagram has i t s  own 
block diagram made up of the blocks listed as follows. Refer to  figure 6-A9b for the follow- 
ing discussion. 

I/O Sequencer 
Sequence Decoder 
Counters One and Two 
Address Translator 
Page Register 
Coefficient ROM 

110 SEQUENCER 

The I10 sequencer (U117) controls the I/O process when the FFT board has control of the 
global bus. I t  manages the timing for global bus 110 and directs the generation of addresses 
used to  transfer data to  and from global RAM. The TMS320 system controls the I/O 
sequencer through the hardware control register. The sequencer is synchronized to  the 
TMS320 operations through the port decoder t o  tel l  the sequencer when the TMS320 has 
accessed or provided data for the next I/O operation. The sequencer also initiates hand- 
shaking when the FFT needs memory access. 

SEQUENCE DECODER 

The sequence decoder (U115) decodes the outputs of the I/O sequencer. When the TMS320 
begins a new level (the Fast Fourier Transform is performed in "levels", five of which are 
called "butterfly routines") it initializes the sequencer by activating LDHWCRL (load hard- 
ware control register). This signal from the port decoder also presets the sequencer (Ul l7),  
starting the sequencer process. The memory access process is  as follows: 

+ TI- , - - - . . A -  n r n r n l  
I I I ~  xquellLel ~ > X T L ~  KEL+DL [request giobai busj to  the giobai bus handshaking 
circuitry which produces a memory request (MRFFTL) t o  global RAM. 

I f  it's a read operation the read registers get loaded by CDSL (global data strobe). I f  
it's a write operation, the write registers on the global data bus are enabled and the 
GRIGWL (global readlglobal write) signal i s  set low. 

When global RAM removes the memory grant signal (signaling that the cycle i s  com- 
plete) the address, data, and global write lines are all deactivated. 
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COUNTERS ONE AND TWO 
i 

Address generation begins with two counters. Counter One (U209 & U210) is an up-counter. 
Counter Two (U409-U411) is a loadable, count-up or count-down counter on the internal 
data bus. Counter Two appears as a write-only port t o  the TMS320 system. Typically, one 
counter i s  used to  keep track of input addresses while the other is used to'keep track 
of output addresses. The output of one of the two counters is selected by the counter 
multiplexer (U309-U311) t o  drive the address count bus. 

ADDRESS TRANSLATOR 

The address translator (U313 & U314) consists of 2 PAL ICs used to  convert addresses on 
the address count bus to  addresses on the FFT address bus depending on the FFT level 
and whether a read or a write operation is required. Several bits from the hardware control 
register are used to  determine how the data on the address count bus i s  changed to  FFT 
address bus data. PASSBITO i s  a control line (see schematic) used to  mask off  the least 
significant b i t  of the address during a complex transform requiring access to  only even 
(real) window coefficient addresses. 

PAGE REGISTER 

The upper bits of the FFT address bus come from the Page Register (U312). This register 
on the internal data bus is a read-only register activated by the port decoder. I t  selects 
the RAM location for input and output blocks. The TMS320 sets the inputs which are written 
to  (once) at the beginning of the transform. The page register specifies the four most signifi- 

i cant bits of the FFT address bus dependent on whether the memory access is a read or 
a write (state of the FFTWR signal) and whether the information being accessed is  window 
data or FFT data (state of the WINDPGL signal). (User defined windows are stored in RAM.) 

COEFFICIENT ROM 

The coefficient ROM (U315 and U317) appears on the internal data bus as a read-only 
register activated by the port decoder. The FFT address bus drives the ROM inputs. The 
piiiijose of this circuit i s  to  convert F F i  address information into coefficients used by 
the TMS320 system for the transform process. 

There are two busses connected to  the FFT board; the system bus and the global bus. 
Each i s  composed of  address lines and data lines. The system bus allows communication 
.between the system CPU and the TMS320 system. The global bus allows the TMS320 system 
access to  the global RAM which holds user defined window information and data for the 
Fourier transformation. The FFT board handles all memory access directly by requesting 
memory and ' con t ro~ l i n~  the global bus. The interface hardware consists of the fol lowing 
blocks: 

System bus interface: Global bus interface: 
System address bus buffer Global address bus interface 
System data bus interface Global data bus interface 
FFT interrupt circuit G lobal bus handshaking circuit 
CPU interrupt circuit 
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SYSTEM ADDRESS BUS BUFFER 

The system address bus buffer (U505) appears as a read-only port to the TMS320 system. 
This register i s  used to  tell the TMS320 processor which port the system CPU wants t o  
access on the FFT board. These ports exists as RAM registers inside the TMS320. 

SYSTEM DATA BUS INTERFACE 

The system data interface (U506-U509) appears as one read-only register and one write- 
only register to  the TMS320 system. Each is activated by the FF port decoder. These registers 
are used to  transfer data between the FFT board and the system CPU (A2). 

FFT INTERRUPT 

The FFT board i s  controlled and monitored by the system CPU through the use of pseudo- 
registers inside the TMS320 integrated circuit. When the system CPU executes a write or 
read to  one of these ports, the interrupt circuit on the FFT board generates an interrupt 
signal which i s  sent to  the TMS320. 

The FFT interrupt circuit consists of an identity comparator connected directly to  the in- 
coming system address bus. When the system CPU addresses the FFT board, the identity 
comparator (U510) in the interrupt block activates the BRDSELH (board select, active high) 
which generates an interrupt for the TMS320. 

To determine which (pseudo) register the system CPU is requesting access to, the FFT inter- 
rupt service routine reads the address bus (through the address bus buffer, U505) onto 
the internal data bus. When the address i s  read, the interrupt i s  cleared and the data is  
transferred in the appropriate direction through the system data bus. 

I f  the CPU i s  writing t o  the FFT board, the TMS320 reads the data registers by asserting 
the SDBUSlNL (system data bus in) signal which activates DTACKL (data acknowledge). 
When the system CPU receives the DTACKL signal, it removes (or changes) the address, 
which deactivates BRDSELH, which deactivates DTACKL. If. the FFT i s  writing to  the CPU, 
the FFT puts the data on the outpiit data registers (a write operation) and performs a 
(dummy) read to  activate DTACKL, telling the CPU that the data on the bus is valid. When 

CPU INTERRUPT 

The CPU interrupt circuit consists of an R-S flip-flop with two Reset inputs and one Set 
input. Inverters are used in pairs to ensure a single TTL load on the system bus. The RESETL 
signal from the system resets the CPU interrupt circuit to  ensure that the FFT board does 
not have an impending interrupt request after a reset. 

The FFT performs a CPU interrupt by activating the SIRQSYSL (set interrupt request, system) 
line which activates IRQT4L on the system bus. When the system CPU runs its interrupt 
service routine, it reads the status register on the FFT board and the TMS320 resets the 
interrupt. 
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GLOBAL ADDRESS BUS INTERFACE 

~ h e ' ~ l o b a 1  address bus interface (U511 and U512) is a latch circuit which exists between 
the FFT address bus and the global address bus. These latches are clocked when the FFT 
board requests control of the global bus and are enabled when the FFT board is granted 
control of the bus. 

GLOBAL DATA BUS INTERFACE 

The global data bus interface appears as one read-only register and one write-only register 
to  the TMS320. They are enabled by signals CDBlNL and GDBOUTL from the port decoder. 

GLOBAL BUS HANDSHAKING 

This block i s  used to  coordinate 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 REQCBL (request global bus) signal to  the handshake block. This activates the 
MRFFTL (memory request from FFT) signal going off  the FFT board. When the MCFFTL 
(memory grant t o  the FFT) signal becomes active, the memory request is removed and 
the read or write is performed through the global data bus interface. If the operation is 
a read, the CDSL (global data strobe) signal is used to  indicate when the data on the bus 
i s  valid. I f  the operation i s  a write, the data is  loaded into the write register at the same 
time the CRICWL (global readlglobal write) signal is set low to  indicate to  the memory 
that the data on the bus is valid. 

Pseudo-Scale ROM 

All  data operations are done in the TMS320 microprocessor. The only hardware doing 
math operations outside the TMS320 is the pseudo-scale ROM (U305). It looks at the internal 
data bus on each data write cycle and compares the upper eight bits t o  values stored 
in memory. The two output lines are reclocked by flip-flops in U208. The TMS320 clocks 
them when it puts something on the global data bus. The flip-flops store the largest value 
output for that particular pass of the FFT. Before beginning the next pass, the TMS320 
examines [and clears) the EIVBYL: and EIVBY2 liiies ( f i ~ i i i  the flip-flops] 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 address process via the Butterfly Type PLA (U207) and 
the Butterfly Subroutine Address ROM (U502)-hereafter referred to  as the Butterfly ROM. 
The Butterfly ROM is  a read-only port on the internal data bus which i s  activated by the 
port decoder. The TMS320 uses information from this logic t o  keep track of execution 
status of the transform to  guide its math operations (help select subroutines). Depending 
on where execution is in the pass, the TYPE2BF line from U207 tells the ROM which of 
two types of butterfly routines to  execute. 
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Test Bit Mux 

The test bit multiplexer (U206) selects the the TMS320 test bit (810320). This allows the 
TMS320 to  examine the scale-compare flip-flops in U208 and examine the PASSDONE 
b i t  which comes from the sequencer telling the processor when execution has finished 
a level. It can also examine the PRN bit from U105. 

Pseudorandom Number Generator 

This circuit provides a b i t  that i s  randomly high or low. The FFT processor uses this infor- 
mation to  do a math routine called dithered rounding. 

LED Register 

LED register (U202) is  a write-only register on the FFT internal data bus. I t  drives the LED 
arrays CRIOI and CR102. One line is used as the startlstop signal for digital signature analysis 
(DSA). Another line i s  used to  clear the pseudorandom generator. 

Internal Signal Descriptions 

PORT DECODER OUTPUTS 

SIRQSYSL Set interrupt request t o  system, active low. 

RIRQSYSL Reset interrupt request t o  system, active low. 

C D B I N L  Global data bus in, active low. 

GDBOUTL Global data bus out, active low 

S D B U S I N L  System data bus in, active low. 

S D B U S O U T L  System data bus out, active low. 

SAEilSiNL System address bus in, active low. 

L D P C S L  Load page register, active low. 

L D H W C R L  Load hardware control register, active low. 

L D C T R 2 L  Load counter two, active low. 

CLRSCALEL Clears the scale data in the pseudo-scale ROM output flip-flops, active low. 

B F S U B A D L  Butterfly subroutine address, active low. 
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HARDWARE CONTROL REGISTER OUTPUTS 

WINLOC 

BNKSELH 

SWAP 

CTR2DNL 

TWOCH 

REALDATA 

SEQSELO 
SEQSELl 

1 TBSEL2 

TBSEL1 
TBSELO 

CIRCUIT DESCRIPTIONS 

Window location. The data for the standard windows is on the FFT board; 
the data for user defined windows are kept in global RAM. 

Bank select, active high. Selects upper or lower 32k of memory. 

Swap two halves of the time buffer. 

Set counter two to  count down, active low. 

Measurement is  two-channel as opposed to  single channel. 

Data is  real as opposed to  complex. 

These two lines select one of three sequences for the 110 sequencer; this 
tells it how to  control the counters and page register depending on whether 
the execution is  processing a window, an FFT, or a deinterlace (terms 
associated with FFT). 

These three lines select 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 block of data in memory. The LEV signals 
help keep track of addressing. 

These three lines are used to  choose one of four signals used by the test 
b i t  mux. 

These lines are used to  select one of three signals to  convey information 
about the math results on the previous level t o  the page register. 

OTHER SIGNALS 

lDBO internal data bus lines 0 through 15. 

SDOUTENL 

DIVBY4 
DlVBY2 

PASSDONE 

DIDONE 

IRQ320 

i 
LDCAL 

System data bus output enable, active low. 

Two lines conveying information from the pseudo-scale ROM to  the TMS320 
test b i t  mux concerning data size. 

Signals the end of a level (see LEV). 

Same as PASSDONE for the deinterlace pass. 

Interrupt request t o  the TMS320 microprocessor. 

Load coefficient address, active low. Signal from the I/O sequencer which 
loads data on the internal data bus into the coefficient ROM address inputs. 
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CTR2B11 Counter two, b i t  11. Bit 11 on the FFT address bus (FAII)  originates in one' 
of two places: counter two or the page register. The signal from the page 
register i s  W11. The sequence decoder picks one of these two, depending 
on some other addressing criteria, and puts out FA11. 

W11 See CTR2611. 

FA1 1 See CTR2B11 

CTRIENL Counter select, counter one is  selected when low. 

DEC2L Decrement counter two, active low. 

lNC2L Increment counter two, active low. 

INC1 L Increment counter one, active low. 

FFTWR FFT write. Command from the 110 sequencer t o  the global bus handshake 
circuit to  write. Also used in conjunction with the WINDPGL signal as input 
to  the page register t o  determine address page to  use depending on whether 
the operation is a read or a write and the data is window information or 
coefficient information. (It i s  not possible t o  write coefficient information). 

WINDPGL Window page, active low. Used in conjunction with FFTWR as input t o  the 
page register. See FFTWR. 

PASSBITO A signal ANDed with b i t  0 on the FFT address bus so that it passes b i t  0 
when high and holds b i t  0 low when low. See the discussion on the address 
translator. 

GDINEMPTY Global data input register empty. Indicates that there is  no data waiting 
to  be read from the global data bus registers. 

CLREMPTYL Clears the CEIP4Zi'V:PTY flip-flop. 

CLRRDYL Clears the GDOUTRDY flip-flop. 

FFTMR FFT memory request. This signal is active high between the time that the 
FFT board requests the global bus and the t ime that it is granted control 
of the bus. I t  is an input t o  the I/O sequencer. 

FFTMG FFT memory grant. This signal is a direct result of the FFT board being 
granted control of the global bus. It is an input to  the 110 sequencer. 

POSTINCL Post increment, active low. Controls whether counters are incremented after 
a read or write. 
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REQCBL Request global bus, active low. A signal from the 110 sequencer t o  the 
sequence decoder and the global bus handshake circuit requesting control 
of the global bus. 

LDCDBRL Load global data bus register, active low. This signal loads data from the 
global data bus into the read registers. It is activated when the FFT is granted 
memory access and CDSL (global data strobe) becomes active (low).. 

B10320L Branch on 110, active low. A signal from the test bi t  mux to  the TMS320 
microprocessor. 

IRQ320L Interrupt request to  the TMS320 microprocessor, active low. 

BRDSELH Board select, active high. Signal created by the identity comparator in the 
FFT interrupt circuit. This signal indicates that the system CPU is address- 
ing the FFT board. 
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1 

Refer t o  figure 6-A15 for this discussion.-The keyboard provides operator inputs t o  the 
HP 3562A as well as operation feedback in the form of status LEDs. The three major 
functions of this assembly are: 

1. To send the code of any key pressed to  the A2 System CPU. 

2. To indicate operational status with LEDs. 

3. To inform the A2 System CPU when the rotational pulse generators (RPCI, RPC2) have 
been enabled. 

LED Indicators 

The A2 System CPU sets the appropriate system data line (DOL t o  D7L) for the LED which 
i s  to be turned on. Next, the system processor asserts the instruction lines for the keyboard 
(AIL, A2L, WRITEL, KYBRDL). After these lines are set up, the address strobe (ASL) line 
is asserted which causes the keyboard processor t o  be interrupted by the keyboard select 
(KYSEL) signal. When interrupted, the keyboard processor reads the instruction lines and 
causes LEDIL or LED2L to  latch the system data to  the LEDs. 

Front Panel Key Pressed 

The keyboard processor continuously increments its output port except when it i s  inter- 
j facing with the system CPU. The output port controls a BCD-to-decimal decoder and 

multiplexer. When a key is pressed by the operator, an input line to  the multiplexer is  
grounded and the KEY line is asserted. When the keyboard processor senses the asserted 
KEY line, it reads the matrix counter, and stores the value internally. A t  the same time, 
the keyboard processor asserts IRQ causing the interrupt request (IRQTZL) signal t o  be 
sent t o  the system processor. 

The system processor always responds to  a keyboard interrupt request by first sending 
a status request instruction to  the keyboard. This instruction causes the following to  happen: 

I .  The output register enabled (ORECENL) signal is asserted. 

The status is  stored in the data output register when ORECL is asserted. 

The CLRPCL line i s  asserted to  clear the IRQT2L line. 

The DTACKL signal i s  sent t o  the A2 System CPU to  indicate the data was transferred: 

The A2 System CPU reads the status word to  determine what has occurred on the 
keyboard. 

The A2 System CPU sends an instruction to  the keyboard processor to  output the value 
stored in the keyboard matrix counter. This value is the key code. 

The Key Code is read by the system processor to  determine what key has been pressed. 
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CIRCUIT DESCRIPTIONS MODEL 3562A 

In addition to  reading the front panel keys the system processor can also sound the beeper 
when an error occurs. To sound the beeper, the A2 System CPU sends the beeper instruction 
t o  the keyboard. The keyboard processor sets the decoder output lines to  activate the 
beeper. 

Rotational Pulse Generators 

The RPCs must be activated before they can be used. The signal lines XL and YL activate 
the marker RPC (RPCI) and the X and Y front panel LEDs. The ENABLED signal line activates 
the parameter RPC (RPC2). Since both RPGs operate in the same manner, only RPCI is 
described. 

After the A2 System Processor instructs the keyboard to  turn on the X or Y LED, the input 
lines XL and YL activate the marker RPC; the output of the turn latch (RPCI) is set t o  
a logic I .  When the RPC i s  turned, the clock of the turn latch toggles between TTL level 
high and TTL level low. The output of the turn latch (RPGI) toggles the clock of the direction 
latch. The output of the direction latch (D I R1) depends on the direction the RPC is turned. 
After the RPCI and DIRI signals are sent t o  the keyboard processor the following occurs: 

1. The keyboard processor polls the RPCI and DIRI lines and IRQT2L i s  sent to  the A2 
System CPU. 

2. The system processor instructs the keyboard t o  send i t s  status. The status word tells 
the system processor which RPC was moved and in what direction. 

3. The keyboard processor asserts the Clear RPC (CLRPCL) line, clearing the turn and 
interrupt latches. 

The system processor uses the information from the keyboard in the display routines. These 
routines increment the marker one location in the direction as indicated by DIRI and DIR2. 

As the RPG moves, the above steps are repeated unti l  no further movement of the RPG 
is detected. 

- 
I he outputs of the RPC appears as follows: 

Counterclockwise: 

When the RPC latches are enabled, turning of  the RPC causes the RPCI line to  go high. 
This clocks the direction latch. 
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KYSEL KEYBOARD SELECT 
Active Low 
The keyboard command register uses KYSEL to  interrupt the keyboard 
processor when the keyboard has been addressed by the system 
processor. 

LED I ENABLE 
Active Low 
This signal clocks the system data bus through the LED's lnput kegister 
into the keyboard LED's Latch 1. 

LED 2 ENABLE 
Active Low 
This signal clocks the system data bus through the LED's Input Register 
into the keyboard LED'S Latch 2. 

OREGENL OUTPUT REGISTER ENABLE 
Active Low . . 

When this signal is low, keyboard data from the data output register 
i s  put on the system bus. 

OREGL OUTPUT REGISTER 
Active Low 
This signal clocks keyboard data into the data output register 

PA0 to PA7 PORT A0 to  PORT A7 
Port A lines are output lines of the keyboard processor. The keyboard 
processor uses PA0 to  PA6 to  set up the key matrix and uses PA7 t o  
clock IRQT2L t o  the A2 System CPU. 

R P C l  ROTATION PULSE GENERATOR 1 
When the marker RPG i s  moved, Turn Latch 1 sends RPGl t o  the 
keyboard processor. 

ROGZ ROTATION PULSE GENERATOR 2 

X CURSOR 
Active Low 
Output signal of LED's Latch I .  It enables the X cursor LED and Turn 
Latch 1. 

Y CURSOR 
Active Low 
Output signal of LEDs Latch I .  It enables the Y cursor LED and Turn 
Latch 1. 
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The HP 3562A power supply is  a half-bridge switching power supply. It supplies 5 volts 
dc at 30 amps regulated power. I t  also supplies low power, linear regulated +30 Vdc, 
& I 5  Vdc, +8 Vdc, and +2.6 Vdc. The power supply operates with a line voltage from 
84 Vac to 129 Vac and from 187 Vac to  255 Vac. The line frequency can vary from 
47 Hz to 66 Hz. 

Refer to figure 6-A18 for this discussion. The primary rectifier converts the ac line voltage 
to a high dc voltage with ripple. This dc voltage is fed into FET chopper switches to produce 
positive and negative pulses. The power output of the power supply increases and decreases 
with the pulse width. The pulse width is controlled by the pulse width modulator (PWM) 
compensating for line voltage and load variations. The control voltage used by the PWM 
to  determine the pulse width i s  derived from the 5V supply. As the 5V supply deviates 
from the 5V reference voltage, the PWM reduces or increases the duty cycle of the FET 
chopper switches changing the output voltage. The output of the primary transformer 
is a square wave at I 28  kHz which i s  rectified and filtered to make a dc output with ripple. 
The 5V supply and the secondary supplies then regulate the output to produce the dc 
voltages needed by the HP 3562A. 

Turn On 

At the moment the power supply is turned on, the primary capacitors and the bias power 
supply capacitors begin charging. The supply is  not switching and the entire instrument 

I 
is in the reset mode. The power down circuit monitors the bias supply's transformer to 
determine when the line voltage is at the correct level. When the voltage reaches the 
correct level, the power down circuit signals the PWM and the power supply starts switching. 
The slow start circuit i s  then triggered and the pulse width of the FET chopper switches 
increases slowly (0.1 s) to i t s  normal width. The slow start circuit is then triggered and the 
PWM slowly (0.1s) increases the pulse width to  the correct level. As soon as the 5 volt 
output comes up to 4.75 volts, the PWRUP signal goes high and.unlocks the A2 System CPU. 

Primary Rectifier and RC Filter 

This full-wave bridge rectifier and R-C filter network converts the ac power input to a 

a full-wave bridge circuit. 

Bias Power Supply 

The bias power supply i s  a linear, low power supply that provides power for the PWM, 
control circuits, and protection circuits. This supply takes i t s  input directly from the ac 
line through i t s  own transformer. The bias power supply provides + I 2  Vdc which rises 
and falls with the line voltage. 
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Pulse Width Modulator 

The voltage output of the power supply is controlled by the pulse width modulator (PWM). 
It drives the chopper switches in a manner which maintains a constant voltage output. 
The PWM compares the 5 Vdc voltage to  i t s  own internal reference using the error amplifier. 
This comparison determines the duty cycle of the FET chopper switches. The PWM contains 
i t s  own internal oscillator and +5V reference. The PWM can be turned off by the protection 
monitor, power down, and current limit circuits. 

Protection Circuits 

There are five sections of protection circuits: the primary current limit, the power down, 
the current monitor, the over temperature circuit, and the protection monitor. The primary 
current limit circuit quickly shuts down the power supply when the current in the primary 
exceeds about 8A by shutting off the voltage supply of the PWM. If  this fault occurs, 
the power must be cycled for the instrument to operate. When switch S1 i s  in the 115V 
position and the line voltage drops to less than 84 Vrms, the power fail sign (PWRDNL) 
becomes active. If the line voltage drops to less than 160 Vrms, PWRDNL becomes active 
(when switch S1 i s  in the 220V switch position). This signal goes to the protection and 
current monitors and the PWM i s  shut off. The power down signal also goes to the A30 
Analog Source and the A2 System CPU to signal a power down is occurring. 

The current monitor senses an over-current condition in the 5V supply. When this fault 
occurs, it reduces the control voltage to the PWM, which results in a reduction of the 
output power of the primary transformer. The protection monitor senses two things: over 
voltage in the positive supplies and if the voltages from thenegative supplies rise above 
ground. When a voltage fault, current fault, power failure, or over temperature (OTEMP) 
occurs the protection monitor shuts off the PWM and lights the corresponding fault LED. 
The LED indicates which fault-detecting circuit was activated. All the LEDs are off during 
normal operation. 
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6-1 3 A30, ANALOG SOURCE 
I 

The descriptions in this chapter are written to  help you understand the operation of the 
circuits of the analog source board. The circuit functions are discussed beyond the block 
level but not t o  the component level. Refer to  the A30 schematic for part and pin numbers 
while reading this circuit description. 

The analog source board performs two functions: 1) converts digital information from 
the digital source board (for sinusoidal signals) into an analog signal available at the front 
panel, and 2) generates pseudo random noise (PRN) and square wave signals which are 
used to  calibrate the input and ADC boards. Refer to  the block diagram and schematic 
drawings for the following discussion. 

Sine Wave Interface 

The digital source board provides the source signal in digital form to  the analog source 
board which converts it into the selected analog signal. The digital information enters 
the analog source board in a serial format as a signal called DACDAT at pin 39 and is 
shifted into serial-to-parallel shift registers U553 and U552. The clock used t o  shift in the 
data is on pin 40 and the enable signal i s  on pin 27. The parallel output is latched by 
U551 and U550 into the D/A converter (DAC) U551. 

Source Signal DAC 

1 
U551 changes the digital information originating on the digital source board into an analog 
signal. The output i s  a current signal which is converted to  a voltage signal by U350 and 
buffered by U352. 

100 kHz LPF 

The filter consists of passive components followed by an amplifier stage (U50) which buf- 
fers the filter and has enough gain t o  make up for losses in the filter and losses in U251 
(next stage). 

Attenuator 

input for the DAC. In this configuration the circuit performs as a step attenuator such 
that its output i s  0 V when all control lines are low and it increases 5 mV for consecutive- 
l y  larger binary numbers. The digital information which sets the output level o f  the at- 
tenuator comes onto the board as a serial bi t  stream through the front end interface cir- 
cuit as described for that block later in this section. The output of U251 is a current signal 
which i s  converted to  a voltage signal by U250. 
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U400 i s  an operational amplifier used to  sum together the source signal and the user- 
.;elected dc offset coming from U301. U401 is the current driver for U400 and final amplifier 
for the analog source. K201 is used for protection of the source circuits from outside signals 
and for disconnecting the source from the front panel during the time that it is used for 
calibration. During calibration K201 opens and K202 or K200 i s  selected (closed) for calibra- 
tion. The calibration signal is fed to  the input boards via the mother board from pin 9 
of the analog source board. 

Front End Interface 

Information for the dc offset, control data, and attenuator output level comes onto the 
~ o a r d  as serial data on pin 30 (CNTLD). The CNTCLK1/2 signal (pin 28) shifts the serial 
b i t  stream into the serial-to-parallel shift registers U501 and U502 and LDSRCL loads the 
data into latches U500 and U502. U500 holds dc offset information for the DAC U301. 
U502 holds information on the attenuation of the source signal and control information 
ior: I )  selection of signal types (controls U452), 2) operation of the relays on the board, 
~ n d  3) disconnecting the dc offset DAC output from U150 when a zero dc offset is selected. 

dc Offset DAC 

U301 receives offset information in digital format from U500 and converts it t o  an analog 
current signal. The current signal is changed to  a voltage signal by U300. The output of 
iJ300 is  connected to  the switch U15l. This signal i s  opposite in polarity and half the final 
amplitude of the dc offset. The switch is required because the DAC output signal is not 
exactly zero when zero offset i s  selected. 

Offset Switch 

The offset switch, U151, either connects the dc offset signal t o  amplifier U150 or terminates 
the line by connecting it to ground through R153. Control of the switching operation comes 
from the digital source board through U502 as described for the front end interface. One 
3rd cnly one of the switches i i i  U752 is closed at aiiy giiieii time. 

Overload Protection 

U600 is two comparators configured to  sense voltage on the source output line and signal 
an overload condition (source output fault) when the signal appearing on the output ex- 
ceeds 12 Vpp. 

Calibrator Introduction 

The calibrator is driven by either square-wave signals (64 kHz or 4 kHz) or pseudo ran- 
dom noise. These signals are generated on the analog source board, selected according 
to  the needs of the current instrument process, and reclocked to  assure synchronization. 
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Square Wave Source 

The DAC load signal (DACLD) on pin 36 i s  used for a number of things in this part of 
the analog source. This 256 kHz square wave i s  divided by U450 (a dual 4-bit counter) 
which yields square waves whose frequencies are 64 kHz and a 4 kHz. Both signals are 
connected to  the signal selection circuit. 

Pseudo Random Source 

DACLD clocks U455 (serial shift register with 8-bit parallel output) which drives a group 
of gates, the end result of which is  a pseudo random bi t  stream which repeats itself every 
256 clock cycles. This signal and its inverse is connected to  the signal selection circuit. 

Signal Selection 

Signal selection is done by U452 (a dual 1-of-4 selector/mux) and reclocking is done by 
U451. Inputs t o  this block consist of two square waves (64 kHz and 4 kHz) from U450 
and the pseudo random noise (PRN) signal and i t s  inverse. The control lines SELCAL and 
INVCAL from U502 select one of the four signals t o  pass to  the calibrator circuit and 
to  send to  the trigger board as the signal CALTRIC. Pseudo random noise is not used for 
a CALTRIC signal, but a signal from the PRN source is  connected to  both C2 and C3 of 
the CALTRIC selector, U452A. See table A30-2 in section V l l l  for specific control 
information. 

Calibrator 

The 6.2 vol t  reference is divided by R5 and R6 such that 0.2 volts appears on the inverting 
input of U1. A feedback loop through 41, 42/43, and R7 forces the voltage across R8 
t o  be the same as across R5. This makes Q1 a stable current source for 4 2  and 4 3 .  The 
bases of this transistor pair are driven by the TTL signal from the signal selection block 
such that one of the pair i s  on and the other is off at any given time. When 4 3  is off 
there is no voltage drop across R16 and R10; when 4 3  is on there is  a voltage drop. Since 
the current through 4 2  and 4 3  is  very well regulated, the voltage appearing on i t s  collec- 
t,.~ ;c . 
Lut ,= dery stable. 
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6-14 A31 TRIGGER 

The trigger assembly produces the trigger signal (TRIGRO) for the A1 Digital Source and 
the A5 Digital Filter and the sample signal (CONV) that i s  sent t o  the A32, A34 ADCs. 
The trigger assembly also generates the 10.24 MHz clock used by the A1 Digital Source, 
the A4 Local oscillator, the A5 Digital Filter, the A6 Digital Filter Controller, the A30 Analog 
Source, and the A32, A34 ADCs assemblies. The 10.14 MHz clock can be locked to  an 
external reference signal by using the rear panel REF IN input. 

Trigger Level Circiiit 

(Refer to  figure 6-A31a) To produce the trigger level, the trigger assembly uses one of four 
analog inputs; external trigger (EXT TRIGGER), channel I (TRIG1 @), channel 2 (TRIG2@), 
or trigger calibration (CALTRIG). The trigger select switch selects one of the input signals 
and passes it to  a comparator. The selected analog input is compared to  a dc voltage 
from the trigger's DAC. The output of the comparator is low as long as the analog signal 
is below thisbdc value and i s  high if the analog signal is above the dc value. The output 
of the comparator i s  then sent through an exclusive OR gate which inverts the signal if 
the slope select line is  high. 

Trigger Control 

The operations of the trigger assembly are controlled through the trigger's shift register. 
The shift register shifts in a command word from the A1 Digital Source assembly. The 
command word sets the input trigger selection, the trigger level, the trigger slope, and 
whether an internal .or external sample is  used (SELXS). 
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Trigger Clock Circuit 
2 

(Refer to  figure 6-A31 b) The trigger clock circuit produces the 10.24 MHz clock using a 
voltage controlled crystal oscillator (VCXO). When there is  no external reference signal 
(REF IN) the phase lock loop i s  not used. The error voltage into the PLL gain and shaping 
subblock is zero. The frequency adjustment is used to  adjust the frequency out of the 
VCXO to  preeisely 20.48 MHz. This signal i s  divided by two to  form the 10.24 MHz clock. 
The 10.24 MHz signal is divided by forty to  produce the internal sample signal (CONV, 
256 kHz). The convert multiplexer selects the internal sample signal or an external sam- 
ple signal. The signal SELXS from the shift register determines which is selected. 

The phase lock loop i s  used when there is an external reference signal. The external 
reference signal can be 1,2,5, or 10 MHz. The difference in frequency between the 3.413 
MHz harmonic of the external reference and the 3.413 MHz output of the VCXO are used 
for the phase comparison. The sampler subblock samples the 3.413 MHz clock from the 
VCXO with REF I N t 3  to  produce the sum and difference frequencies of the clock and 
the reference signal's harmonics. These frequencies are then put through a bandpass filter 
t o  produce an 80 kHz signal. 

A t  the same time the 80 kHz signal is being produced, the REF IN is divided by 125. The 
phase detector samples the 80 kHz signal with the REF I N t 1 2 5  signal t o  produce an er- 
ror voltage. The error voltage is amplified and passed through a switchable low pass filter 
to  generate the control signal for the VCXO. When the phase lock loop is in lock this 
control voltage i s  a dc value. I f  th.e phase lock loop i s  not locked, the control voltage 
deviates high and low until the phase lock loop locks. 

Switchable Low Pass Filter 
(020  1, R2 14, C207, C208) 

During normal operation the low pass filter has a very narrow bandwidth ( = I 6  Hz). This 
bandwidth can change to  a wide bandwidth ( ~ 4  kHz) to  allow 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 (4201) in the PLL gain and shaping subblock is  turned off. 
I f  the phase loop i s  not in lock the output of the lock detect subblock goes positive turn- 
ing the FET switch on. This switches out the low pass filter and the UNLOCK signal i s  
sent out to  indicate the phase lock i s  unlocked. When the output of the lock detect returns 
t o  a steady positive dc voltage, the FET switch turns off  and the low pass filter changes 

. - - - - -  - - t~ -a=na~~~~~w= ;b~~& id$h~=  - -- --;---& =--- =- - - -=- - 
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(Refer to  ADC Board Block Diagram on figure 6-A32) The ADC board converts analog 
data from the input board into 13-bit serial data words. The main parts of the ADC are 
two variable attenuators and their accompanying amplifiers, an anti-alias filter, a track 
and hold circuit, an &bit AID converter (to avoid confusion, the board is referred to as 
"ADC" and the part is  called "AID converter"), a D/A converter (DAC), and a controller. 
Other circuits on the board include first and second pass circuits and the process switch, 
a dc offset D/A converter, an over rangelhalf range circuit, a missed sample circuit, a 
diagnostic tester, and slavelmaster selection circuits. 

The circuits in the data path may be divided into analog and digital. The signal is analog 
until it passes through the AID converter. This discussion is  divided into analog and digital 
sections. 

Analog 

The signal from the input board enters the ADC board through J200 and a balun and goes 
to  attenuator #2 (#I i s  on the input board). This attenuator is variable in 2 dB steps from 
0 dB to 12 dB. It can also ground the input of the next amplifier (for calibration purposes). 
The configuration information for this attenuator and attenuator #3 come from serial-to- 
parallel (SIP) shift register U203. This information comes on the board from the input board 
and is shifted through U603, U203, and U202. The companion input board must be installed 
for the ADC board to receive configuration information. 

The signal from attenuator #2 goes to amplifier #3. This amplifier is a non-inverting 
op amp circuit with a gain of 3. The signal from this amplifier goes to attenuator #3. This 
attenuator is identical to attenuator #2 except that instead of selecting a grounded input 
for the following amplifier it has another step of attenuation, giving it a range of 0 dB 
to  14 dB in 2 dB steps. 

The purpose of all the amplifiers and variable attenuators up to this point is  to  assure 
that the strength of the signal to the anti-alias filter does not over drive it. Refer to table 
6-P,32a for informaiim eonceming aiteiiiiaior configuration for a given range seiection. 
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Table 6-A32a Attenuator configuration vs. range selection 

M O D E L  3562A 

Range 
(dBv1 

Input 
Atten (dB) 

Atten 
(dB1 

Atten 
#2 (dB) 

Atten 
#3 (dB) 

- - - -  

Total 
Atten (dB) 
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Table 6-A32a Attenuator conflguration vs. range selection cont. 

Range Input Atten Atten Atten Total 
(dBv) Atten (dB) I #3(dB) Atten (dB) 
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The anti-alias filter is a passive low pass filter whose break frequency is 100 kHz. Following 
this filter are two non-inverting op amps, each with a gain of 3, which feed the track and 
hold circuit. 

The track and hold circuit i s  controlled by the CONV signal from the trigger board and 
the TRH (track & hold) signal from the ADC controller. The CONV signal initiates the "hold" 
and the controller terminates it. The purpose of the track and hold circuit i s  t o  hold the 
voltage of the input signal for the period of time required for the value to  be digitized. 
When tracking, the circuit acts l i kean  inverting amplifier. See figure 6-A32a. 

TRACK 

HOLD 

Figure 6-A32a Track & hold input vs. output 

Digital 

coordinates the two passes and contr Is the process switches on both boards. The 
T/H OUT signal is converted to  a 13-bi P digital word by passing the signal through an 
8-bit AID converter twice as described in the following discussion. 

The first pass circuit takes the track and hold output, divides it by four, and level shifts 
it for the AID converter. The controller then sets the process switch (U405) t o  send this 
signal to  the AID converter (see table 6-A32b for process switch configuration information). 
When the conversion is complete, the 8-bit word goes to  the controller which combines 
the word with dither (a noise signal generated inside the controller chip) and outputs a 
13-bit word to  the DAC. 
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The DAC converts the first pass word back to  a voltage which goes to  the second pass 
circuit (U406). This circuit compares the converted signal t o  the original input signal and 
produces a difference voltage. The controller sets the the process switch to  send this 
difference voltage t o  the AID converter where it is converted. When the conversion i s  
complete, the controller inputs the result, scales it down and adds it to  the first pass word 
t o  obtain a 13-bit data word. The controller sends the converted data to  the digital fi lter 
in  a serial format after the digital filter sends a request for the data (DREQL). 

Between each of the passes, the controller sets the process switch to  send a .34 volt dc 
signal t o  the AID converter t o  reset it. This "third pass" shows in figure 6-A32b as the 
high portion of the signal. The first pass appears as the signal following a roughly sinusoidal 
pattern and the second pass appears as a noisy signal centered within the first pass sine 
wave. 

I 

'ASS 

PASS 

I 

Figure 6-A32b Process switch output; TP405 

"3RD PASS" 
v . 

Table 6-A32b Process switch configuration information 

- 

6.2 V reference voltage 

- 

The ADC board uses the 6.2 voltage reference generated by the DAC. This reduces the 
error due t o  temperature variations. The voltage reference is  used by the A/D converter, 
the track and hold circuit, and the over rangelhalf range circuit. Since the AID converter's 
gain i s  controlled by this reference, the adjustment for the voltage reference is also the 
AID converter's gain adjustment. 

- --- I n p u t  S e l e ~ r e d T  

First Pass Circuit  
.34 Vdc  Reference 
Second Pass Circuit  

1 
0 
0 
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Offset DIA Converter 

U201 is a D/A converter connected to the data path at the output of amp 4 (U101) to 
correct the accumulated dc offset of the amplifiers. This process occurs during 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 parallel format and latches it. 

Over RangeIHalf Range Circuit 

This circuit compares the signal at the output of U501 (which i s  the signal from the data 
path at TP100, amplified X4) to a fixed voltage reference to generate the overload (OVLD) 
and half range (HLFSCALE) signals. This is done with comparators U500 and U502. ( ~ o t e  
that the signal from U501 also leaves the board as the trigger signal TRIG@). The 
comparators of U500 are configured to  trigger on the positive portions of the signal as 
U502 triggers on the negative. The outputs of both are wire OR'd together. The COVLD 
signal from the input board is  OR'd with the overload signal from the ADC board so that 
either could activate the OVLD signal. 

Missed Sample Circuit 

I f  an external sample signal is used which is too fast, the MSMP signal i s  sent to the digital 
filter controller. The missed sample circuit digitally determines if the track and hold is  
holding a signal at the time a CONV signal is received. 

Diagnostic Tester 

The ADC controller (U602) is a custom built state machine. Problems with this part may 
be diagnosed by using self tests which are activated by front panel key presses. Configura- 
tion commands and test signals are sent to the ADC board as serial data through the 
serial/parallel shift register U603, so the self tests also check the CNTLDAD (control data) 
path. 

MasterlSlave Selection 

the end of conversion (EOC) and the process switch (CSW) signals to the other controller 
so it can synchronize i t s  operations with the controlling board. If no ADC board is installed 
in channel two, the controller on the board in channel I controls i t s  own AID conversion. 

The slots on the mother board for the ADC boards are wired so that the controller on 
the board in channel two controls the AID conversion process on both boards. The 
masterlslave circuit on each board consists of an inverter (U503d) with a pull up resister 
on the input. The mother board connects the output of this circuit of the bo'ard in the 
channel two slot to the input of the same circuit on the board in the channel one slot 
(they both control buffers U604 and U505 on their respective boards, too). When boards 
are installed in both slots, the board in slot two has a low level on the masterlslave line 
which feeds the input of the inverter on the board in slot one, resulting in i t s  masterlslave 
line being high. When the channel two ADC board slot i s  empty the ADC board in channel 
one automatically becomes the "master"; it takes control of i t s  own conversion process. 
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Internal Signal Descriptions 

CLADC 

CONTOUT 
CONTIN 

EOC 

GSW 

LCNV 

TRH 

CIRCUIT DESCRIPTIONS 

+-6.2 REFERENCE 
This is  the analog digital converter's tracking voltage reference generated 
by the conversion DAC. It provides the voltage reference for the AID 
converter, converter IC, the track and hold circuit, and the over rangelhalf 
range circuit. 

CLEAR ADC 
Signal from the controlling ADC controller to the process switch on each 
board. I t  works with GSW to determine the input to each of the A/D con- 
verter ICs. 

CONTROL OUT 
Control out is  part of the connection between the A32 analog digital 
converter board and A34 analog digital converter board. This signal 
determines which board is  in control. I f  both boards are installed, A32 is  
in control. 

END OF CONVERSION 
When both analog digital converter boards are installed, A32's controller 
tells A34's controller it is  done with a conversion. 

PROCESS SWITCH SIGNAL 
Signal from the controlling ADC controller to the process switch on each 
board. It works with CLADC to determine the input to the AID converter 
1Cs. When both boards are installed, the CSW i s  also used as an input for 
timing to the A34 analog digital converter's controller. 

LOCAL AID CONVERT 
The ADC controller's command to the AID converter IC to start conversion. 
When both boards are installed, the LCNV signal goes to the A34 analog 
to  digital converter's AID converter IC. 

TRACK AND HOLD 

.- ---. Sig- ADC controller to the track - and hold switch i-i__i 

-=---- - A -  

-- - - ~ n - e a r : h - b - ~ ? ~ ~ ~ ~ ~ e  track and-hol-diitches 
-- - - -- -- - -- - - - --- --u -- 
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Figure 6-A32 
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6-16 A33, A35 INPUT 

CIRCUIT DESCRIPTIONS 

The input assembly (along with the ADC) implements the voltage.ranges and conditions 
the input signals. The input overload detect circuit warns the operator that the reference 
voltage is excessively high. The common mode rejection DAC compensates for differences 
between the HlCH input and the LOW input circuits. 

The block diagram of the input assembly i s  shown in figure 6-A33. The HP 3562A has two 
channels of balanced differential inputs; the A33 lnput assembly is  identical t o  the A35 
lnput assembly. Each assembly has a HlCH input and a LOW input. The HlCH input is 
the channel's BNC center conductor and the LOW input i s  the channel's BNC shell 
conductor. The HlCH and LOW input signals are attenuated by a ladder attenuators. The 
input attenuators use resistors for low frequency attenuation and adjustable capacitors 
for high frequency flatness response. An internal analog signal (STIM@) from the A30 
Analog Source assembly is put into the HlGH signal path. The instrument uses this signal 
for self-tests and calibration. 

After the signal i s  attenuated, it goes into a buffer. The buffer's power supplies are 
bootstrapped to  allow for a 20V common mode signal. After the HIGH input and LOW 
input signals are attenuated and buffered, they are subtracted using a difference amplifier. 
'The output of the difference amplifier is sent to  a times three amplifier which is adjustable 
for gain and dc offset. 

After the difference amplifier, three attenuatorlgain stages provide the 2 dB intermediate 

1 
gain and attenuation steps. One of the stages is  on the input assembly and the other two 
stages are on the ADC assembly. Each stage contains a multiplexer and a times three 
amplifier. 

The input assembly i s  controlled by two serial-in parallel-out shift registers and relay drive 
circuits. The serial control data word (CNTLD) from the A1 Digital Source is shifted into 
the registers and then the output is  latched by the load channel signal (LDCHL). This control 
word determines which of the relays are set, the settings for the multiplexers in the 
attenuatorlgain stages, the common mode rejection DAC output value, and the dc offset .,- vaiuc ..,. fL;I -. --...- Luii ~ i i  the ADC assembly). The input sends the ADC its controi data word (CNTiD 

AD) from the interface shift registers. 

L i  --- - - - - - - - - -- - . -  - 
-r--- , .  - >  * -- 
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Table 6-A33 Control Word 

MODEL 3562A 

IC Pin No. Description 

ac/dc Coupling 

Input Enable 

Internal 
Source Enable 

Ground Low 

Attenuation 
Select 

Function 

I f  bit = "I" 

Disconnected 

Disables inputs 
and connects 
internal source 

Return signal shorted 
to chassis ground 

If bit = "0" 

Connected i f  Source 
Enable is low 

Inputs can be 
connected 

Note 
Only one should 
be selected at a 
time. 

For attenuator settings refer to table 6-A32a. 

Attenuators and Buffers 

The input relay switches perform the following functions: isolate the input connectors 
when the internal source is  connected, provide ac/dc coupling, and select 0 dB, 20 dB, 
or 40 dB input attenuation. The attenuated signal leads to  a FET source-follower buffer 
and then a unity gain operational amplifier (U351) with the FET in its feedback loop. As 
a result, any offsets in the source follower are eliminated. 

The bootstrapping of the power supplies consists of two current sources, one positive and 
one negative, with two emitter followers. The emitter follower provides the power t o  the 
.buffer while the current source keeps the voltage across the zener at 5.6V above the input. 
This creates a stable power supply for the buffer so it has unity gain for a wide voltage 
range even at high frequencies. The 30V protection diodes are also bootstrapped t o  the 
power supply t o  avoid distortion. The LOW side of the input has the same configuration. 

The input overload detector circuit receives its input from the HlCH signal path. I t  is active 
when the input signal t o  ground is  over the .limit of 20V with no attenuation. Resistors 
R503 and R502 attenuate the signal for the comparators (U501A, U501 B). The attenuated 
signal is compared to  a positive and negative reference voltage. I f  the value is greater 
than the reference level, the input overload signal (COVLD) is sent to  the overload circuit 
on  the ADC assembly. 

Common Mode Rejection DAC 

The common mode rejection DAC i s  a discrete DAC composed of operational amplifiers, 
FETs, and a resistor network. The DAC receives i t s  digital input from the interface shift 
registers. The common mode rejection DAC's output is an effective resistance value which 
compensates for differences between the H lCH input and the LOW input circuits. 
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A1 CNTCLK > Control Clock 
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This section describes the signal names between assemblies. All signals with a mnemonic 
ending in an L are active low. 

+ 15A + 15 ANALOG VOLTS 
+15A A18 )I-3) 
-15A A18 J1-4) 
Voltage output from the A18 Power Supply that goes to the following 
assemblies: 

A30 Analog Source 
A31 Trigger 
A32 ADC (CHAN 1) 
A34 ADC (CHAN 2) 
A33 lnput(CHAN1) 
A35 lnput (CHAN 2) 

415  VOLTS 
(+15S A18 J1-9) 
(-15s A18 J1-10) 
Voltage output from the A18 Power Supply that goes to the following 
assemblies: 

HP 1345A Display 
A1 Digital Source 
A5 Digital Filter 
A2 System CPU (not used) 

+2.6 VOLTS 
(A1 8 J I -6) 
Voltage output from the A18 Power Supply that goes to the termination 
networks on the A12 Mother Assembly. 

+ 30V f 30 VOLTS 

A33 lnput (CHAN 1) 
A35 lnput (CHAN 2) 

+ 5FNTEND f 5  VOLTS FRONTEND 
(A1 8 J 1-5) 
This signal goes to the A32 ADC I, A34 ADC 2, A33 lnput I ,  and A35 
lnput 2. It is  the same signal as +5S which i s  the main five volt out- 
put from the A18 Power Supply. 
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+ 5s 3-5 VOLTS 
(A18 Jl-5, A2 TP2) 
Main five volt output from the A18 Power Supply that goes to all  the 
assemblies and the HP 1345A digital display. 

+ 8S1 +8 VOLTS ONE 
(A18 J1-7) 
Voltage output from the A18 Power Supply that goes to  the A5 Digital 
Filter. 

4-8 VOLTS TWO 
(A1 8 J 1 -8) 
Voltage output from the A18 Power Supply that goes to  the A5 Digital 
Filter. 

f FAN VOLTS 
Power supply to  the fan. The fan supply i s  derived f rom the +8  V 
output and the -15 V output: 

8 MHz CLOCK 
(A2 TP5) 
Clock from the A2 System CPU to  the following assemblies: 

A3 Program ROM 
A7 Floating Point Transform Processor 
A8 Global RAM/Display 

10.24MHz 10.24 MHz CLOCK 
(A4 TP18) 
(A1 TP4) 
Clock form the A31 Trigger assembly t o  the following assemblies: 

A l  Digital Source 
A4 Local Oscillator - ---- 

-a - = .  ---=- -- 
- - 

- >--------ma- --A-6 - Di.EI-Fi IItteer-rCCOOnnTr-o -- - - -- - ̂ " - --- - -- - -- - - - - - -- - -  

A30 Analog Source 
A32 ADC 1 
A34 ADC 2 

Serial data from the A32, A34 Analog Digital Converters and sinelcosine 
data from the A4 Local Oscillator to  the A5 Digital Filter is 
synchronized to  this clock. This signal is terminated by A12 R3 and 
A12 R4. 

20.48M Hz 20.48 MHz CLOCK 
(A31 TP10) 
Clock from the A31 Trigger assembly to  the A32, A34 Analog Digital 
Converter assemblies. 
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A1 L to A23L SYSTEM ADDRESS BUS 
Active Low 
These address lines from the A2 System CPU are part of the system 
bus. These addresses along with VIOL, ASL, UDSL, and LDSL are used 
t o  access various registers within the following assemblies: 

Lines Assemblies 

A1 to  A2 A15 Keyboard 
A1 to  A8 A1 Digital Source 

A3 Program ROM 
A4 Local Oscillator 
A6 Digital Filter Controller 
A7 Floating Point Transform Processor 
A8 Global RAM 
A9 Fast Fourier Processor 

A9 to  A23 A3 Program ROM 

ARML 

ATN 

ARM 
(A1 J 705-1 ) 
Active Low Low Signal from .the A6 Digital Filter Controller t o  the A1 
Digital Source to  start a triggered measurement process. ARML stays 
asserted until the rising edge of BFST. 

ADDRESS STROBE 
Active Low 
This is the system address bus strobe from the A2 System CPU 
assembly. When the Address strobe signal i s  low, a valid address is  
on the system bus. 

ATTENTION 
Signal t o  and from the A2 System CPU t o  the A22 HP-IB. This i s  the 
control line that places the HP-IB in the "Command Mode". 

B2GDSL HP 1345A GLOBAL DATA STROBE 

- - 

bus transfer t o  the display: When this signal goes from low t o  high, 
global data i s  put into the registers on the A17 Display Interface 
assembly. 

BA1 L to BA4L BUFFERED ADDRESS LINES 
Active Low 
These signals are the buffered version of the lower four system address 
lines of the A6 Digital Filter Controller. They are used by the A5 Digital 
Filter assembly for command decoding. 
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BFST 

BLDSL 

BUFFER START 
(A1 TP9) 
This signal from the A1 Digital Source goes to  the A6 digital fi lter and 
the A4 Local Oscillator. When the instrument is in the triggered mode, 
BFST marks the first sample of the data block. After a trigger and 
sample clock are received by the digital source it sends the BFST signal 
t o  the digital fi lter controller telling it to  start taking data. The local 
oscillator uses this signal to  latch the phase of the sinusoidal output 
to  the A5 Digital Filter. 

BUFFERED LOWER .DATA STROBE 
Active Low 
This signal is the buffered version of the LDS line of the A6 Digital 
Filter Controller. It i s  used by the A5 Digital Filter assembly for 
command decoding. 

BLKIFULLH BLOCK 1 FULL 
BLK2FULLH BLOCK 2 FULL 
BLK3FULLH BLOCK 3 FULL 

Active high 
These signals are from the A5 Digital Filter to  the A6 Digital Filter 
Controller. When the imaginary filter auxiliary data block (BLK2FULL) 
or the unfiltered data block (BLK3FULL) is full, the positive going 
transition of these signals sets the corresponding interrupt f lag flip- 
f lop on the A6 Digital Filter Controller. 

BRESETL BUFFERED RESET 
Active Low 
This signal is from the A6 Digital Filter Controller to  the A5 Digital 
Filter assembly. It is the buffered version of the system bus line RESETL. 

BUDSL 

om -e-- -- - -x -- -OOUUr-c~e- - "o- -- 

enables the A30 Analog Source when in burst mode. 

BWRITEL BUFFERED .WRITE 
Active Low 
This signal is f rom the A6 Digital Filter Controller t o  the A5 Digital 
Filter assembly. It is  the buffered version of the system bus line 
WRITEL. The A5 Digital Filter uses this signal for command decoding 
and register reading and writing. 

CALTRIG CAL TRIGGER 
Signal from the A30 Analog Source to  the A32 trigger assembly. This 
signal i s  a pulse which is synchronous with the calibrator. It i s  used 
in the calibration to  calculate phase. 
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C H l B G l  L CHANNEL 1 BUS GRANT I 
CH2BGl L CHANNEL 2 BUS GRANT 1 

Active Low 
These slgnals are from the A5 Digital Filter assembly to the A6 Digital 
Filter Controller. They go low each time the A5 Digital Filter outputs 
a data sample to the A8 Global RAM. The A6 Digital Filter Controller 
primarily uses these signals to  format the data block size. 

C H l  BRl  L CHANNEL 1 BUS REQUEST 1 
CH2BR1 L CHANNEL 2 BUS REQUEST 1 

Active Low 
The A5 Digital Filter sends these signals to the A6 Digital Filter 
Controller. The A6 Digital Filter Controller uses CHI BRI L and CH2BRl L 
to determine when to start and stop outputting data to the 
A8 Global RAM. When the A5 Digital Filter is ready to output real 
filtered data, the corresponding signal (CHI BRI L or CH2BR1 L) goes 
low. I f  the transfer i s  a real data transfer, CHI BRI L or CH2BR1 L goes 
high when the A5 Digital Filter gets the grant signal (CHI BGI L or 
CH2BCl L) from the ~ 6 ' ~ i ~ i t a l  Filter Controller. If the transfer is  a com- 
plex operation (zoom), CHI BR1 L or CH2BR1 L goes high after the 
second grant signal. 

C H l  LOSELH CHANNEL 1 LOCAL OSCILLATOR SELECT BITS 
CH2LOSELH CHANNEL 2 LOCAL OSCILLATOR SELECT BITS 

Active High 
The A6 Digital Filter Controller outputs these signals from i ts  command 
register to the A5 Digital Filter assembly. The A5 Digital Filter assembly 
uses them to  select the input to the digital filters. The input can be 
either the sinelcosine data from the local oscillator or a locally 
generated constant. 

CHISTOP1 CHANNEL 1 STOP 1 
CH2STOPl CHANNEL 2 STOP 1 

Active High - 
1 hese signals are from the A6 Digital Fiiter Controller to the A5 Digital 

when these signals are low, th;~5 Digital ~ i l t e r  i s  able to output 
filtered data. 

CHANNEL 1 CHANNEL 1 
CHANNEL 2 CHANNEL 2 

(A33, A35 J 300) 
These are the input signals from the front panel to the A33 lnput 1 
and A35 lnput 2 assemblies. The BNC center is  the HIGH INPUT and 
the BNC shell i s  the LOW INPUT. 

I CHASSIS CHASSIS 
This input from the front panel is  connected to the frame of the 
instrument. 
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CLADC CLEAR A/D 
(A32, A34 TP603) 
This signal is used by the A32 ADC 1 and the A34 ADC 2. CLADC is 
from the ADC controller t o  the ADC process switch. This signal is used 
with CSW t o  determine the input t o  the AID Converter IC. When both 
assemblies are installed, the CLADC signal goes t o  the A32 ADC 1 
assembly's process switch. 

CNTCLK CONTROL CLOCK 
(A1 TP11) . >: ' 

a .  

Signal from the A1 Digital Source which clocks the command data 
word CNTLD into the fol lowing assemblies: 

A33, A34 Input 
A32, A34 Analog Digital Converter 
A31 Trigger 
A30 Analog Source 

CNTLD CONTROL DATA WORD 
(A1 TP10) 
This is the serial command data word from the A 
the following assemblies: 

,I Digital Source to  

A33, A34 Input 
A31 Trigger 
A30 Analog Source 

CNTL D A D 1  CONTROL DATA WORD TO ADC 1 
CNTL D A D 2  CONTROL.DATA WORD TO ADC 2 

These are the serial command data words from the A33, A35 lnput 
assemblies t o  the A32, A34 Analog Digital Converters. CNTL DAD1 
and CNTL DAD2 are part of the data word CNTLD from the A1 Digital 
Source. 

CONECYL CONNECT GROUND 
A15 Keyboard ground to  A12 Mother Assembly ground. 

1 
---- P . - v--v__l-__- 

- - 
A*- - _ _ _  - - - -  - - . - -- ~ -- - - - - - - - - - - - -- - - - - - -. - - -  - - 

- - -- ---- - - -  - - - - 

CONT O U T  CONTROL OUT 
(A32, A34 TP504) 
This line connects the A32 ADC 1 to  A34 ADC 2. This connection 
determines whether the A32 analog digital converter or the A34 analog 
digital converter i s  in control. I f  an assembly's CONT IN is either high 
or floating, it is in control. I f  A34 ADC 2 is  plugged in, the CONT IN 
of A32 ADC 1 is  low and A34 ADC 2 i s  in control. 
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CONV 

COS 

CONVERT 
The signal from the A31 Trigger assembly to  the A32 and A34 analog 
digital converter assemblies telling the ADCs to  start the conversion 
process. This signal i s  256 kHz except when EXT SAMPLE IN is used. 
This signal i s  the same frequency as EXT SAMPLE IN as long as 
EXT SAMPLE IN is less than or equal to  256 kHz. If the external sample 
in signal is greater than 256 kHz, the CONVERT signal i s  then 256 kHz. 

COSINE 
(A4 TP24) 
This i s  a digital signal from the A4 Local Oscillator t o  the A5 Digital 
Filter. When in a frequency shifting mode this signal represents a cosine 
signal. When in the real mode, COS corresponds to  1 + jO. 

COVLDLl INPUT OVERLOAD CHANNEL 1 
COVLD 12 INPUT OVERLOAD CHANNEL 2 

(A32, A34 TP501) 
Active Low 
The signals from the A33, A35 Input assemblies t o  the A32, A34 Analog 
Digital Converters indicating the front panel input voltage to  chassis 
ground is  too high. 

DO1 to D l 5 1  SYSTEM DATA BUS 
Active Low 
The system data bus is a bidirectional bus that serves as a general 
purpose data path for the following assemblies: 

Digital Source 
System CPUIH P-l B 
Program ROM 
Local Oscillator 
Digital Filter Controller 
Floating Point Transform Processor 
Globa; WAl'vliDispiaii 

Fast Fourier Processor 

This clock signal i s  used by the A1 Digital Source to  shift the serial 
data DACDAT into the A30 Analog Source. 

DACDAT DAC DATA 
This i s  the serial data out of the A1 Digital Source to  the A30 Analog 
Source. 

DACLD DAC LOAD 
Signal from the A1 Digital Source that latches the serial data DACDAT 
into the A30 Analog Source. 



CIRCUIT DESCRIPTIONS MODEL 3562A 

DATA1 DATAI, DATA2 
DATA2 (A32, A34 TP610) 

These two signals are the serial data streams from the A32, A34 Analog 
Digital Converters t o  the A5 Digital Filter. Data transfer begins three 
clock cycles after the assertion of DREQL and occurs at a 10.14 MHz 
rate. The first b i t  i s  the data valid bit, followed by the overload status 
bits, then the 13 bit serial data with the LSB first. 

DAV 

DAVL 

DATA VALID 
Signal t o  and from the A2 System CPU to  the A22 HP-IB. This line i s  
used in the HP-IB handshake sequence. 

DATA AVAILABLE 
Active Low 
The A8 Global RAM sends the A17 Display Interface this control signal 
after it writes the data for the HP 1345A into the A17 Display Interface 
registers. The A17 Display Interface then sends DAVL to  the HP 1345A 
which tells the display that data i s  available. DAVL works with RFDL 
(Ready For Data) t o  transfer data to  the HP 1345A display. Refer t o  
the HP 1345A service manual section 3-6 for the handshake timing 
information. 

DISPLAY OUTPUT X, Y, Z 
These signals are outputs of the HP 1345A display. Refer t o  the 
HP 1345A operating and service manual for troubleshooting and adjust- 
ing the display. 

DMADTACKL DMA DATA TRANSFER ACKNOWLEDGE 
Active Low 
This signal is from the A5 Digital Filter to  the A6 Digital Filter Controller. 
When a 'read filter status' command or a readlwrite t o  a A5 DMA 
controller register is  completed, DMADTACKL goes low. The A6 Digital 
Filter Controller then sends DTACKL to  the A2 System CPU to  indicate 
+LA ,Amm-n,l ' , , m . . I - + - , l  
L I I G  L U I I I I I I Q I I U  is L U I I I ~ I G L C U .  

When the A5 Digital Filter i s  ready for data, it sends the DREQL signal 
t o  the A32, A34 Analog Digital Converters. The digital fi lter expects 
the data back on the forth clock cycle after the DREQL. This signal 
is also sent to  the A1 Digital Source. The digital source uses the DREQL 
to  synchronize the buffer start signal (BFST) going to  the A6 Digital 
Filter Controller with the sample signal (SAMP) from the A34 Analog 
Digital Converter. 

DSA SS DSA START/STOP 
(A5 TP13, A6 TP7) 
This signal corresponds to  b i t  2 of the A5 Digital Filter assembly 
command register. The A5 Digital Filter and the A6 Digital Filter 
Controller use the DSA SS signal for diagnostic testing. 
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DSHIFTEN DATA SHIFT 
Shift clock from the A1 Digital Source to  the A30 Analog Source that 
is used t o  shift in the DACDAT data. 

DTACKL DATA TRANSFER ACKNOWLEDGE 
Active Low 
This i s  an open collector signal that i s  pulled up to  +5V on the,A2 
System CPU. After an assembly receives the data strobes (UDSL, LDSL, 
or ASL) and has performed the appropriate read or write operation, 
it sends the A2 System CPU the handshake signal DTACKL. This signal 
indicates that the data has been transferred. The CPU puts the bus 
cycle in the wait mode until it receives the DTACKL signal or 1 ms 
has passed and BERRL i s  asserted. The following assemblies use the 
asynchronous DTACKL signal for data transfer: 

A1 Digital Source 
A3 Program ROM' 
A6 Digital Filter Controller 
A7 Floating Point Transform Processor 
A8 Global RAM/Display 
A9 Fast Fourier Processor 
A1 5 Keyboard 

EOC END OF CONVERSION 
(A32, A34 TP605) 
This signal i s  used by the A32 ADC 1 and the A34 ADC 2. When both 
assemblies are installed, ADC 2 tells ADC 1 when it i s  done wi th a 
conversion. 

EOI  END 
Signal t o  and from the A2 System CPU to  the A22 HP-Interface Bus. 
This 'line is used to  indicate the end of a multiple-byte message on 
the bus. I t  i s  also used in parallel polling. 

ENBLL ENABLE 

is used to  interface synchronous 68000 peripherals (A1 Digital Source, 
A3 Program ROM, A4 Local Oscillator) t o  the 68000 (A2 U100). 

EXT SAMPLE I N  

EXT TRIGGER 

EXTERNAL SAMPLE INPUT 
(A31 1501) 
Sample rate from the rear panel to  the A31 Trigger assembly. This signal 
is active only in external sample mode. 

EXTERNAL TRIGGER 
(A31 J 2) 
The external trigger input f rom the front panel t o  the A31 Trigger 
assembly. This input has a 50 kQ input resistance and a range of  +10V. 
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F LTRST DIGITAL FILTER MASTER RESET 
This signal i s  from the A5 Digital Filter controller t o  the A6 digital filter 
assembly. It goes high when a read filter status command or a 
readlwrite t o  an internal DMA controller register command has been 
completed. FLTRST i s  used to  synchronize the channel 1 and channel 

. . 
2 digital fi lter circuits. 

GAIL to CA16L GLOBAL ADDRESS BUS 
Active Low 
The global address bus consists of 16 lines that allow the A8 Global 
RAM to  be addressed by the following assemblies: 

A2 System CPU 
A5 Digital Filter 
A7 Floating Point Transform Processor 
A9 Fast Fourier Processor 

CDOL to CD15L GLOBAL DATA BUS 
Active Low 
The global data bus provides a communication path between the 
following assemblies: 

A2 System CPU 
A5 Digital Filter 
A7 Floating Point Transform Processor 
'A8 Global RAMIDisplay 
A9 Fast Fourier Processor 
A1 7 Display Interface 

CDSL GLOBAL DATA STROBE 
Active Low 
When a device reads A8 Global RAM, the low to  high edge of the global 

'data strobe signal indicates valid RAM data i s  on the global data bus. 
\ / * ! : A  A - - -  - . . - A  L v a l l u  uaia I l l u a r  w e  set iip a ~ i i i i ~ i i i i i  ~f 30 iis before t he  i is i i ig edge 
o f  GDSL and held a min imum o f  20 ns afterwards. 

"." T " m -  - - " -. --..ma-,- --.".a,--m--. .- -. - - . . -. 

h global bus IS controlled by the arb~ter on t h e T 8  Global RAM. 
This bus provides a communication path between the following 
assemblies: 

A2 System CPU 
A5 Digital Filter 
A7 Floating Point Transform Processor 
A8 Global RAMIDisplay 
A9 Fast Fourier Processor 
A1 7 Display Interface 
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The global bus consists of the following signals: 

. . . . . .  GDOL t o  GD15L global data bus 

. . . . . .  GA1 L t o  GA16L global address bus 
. . . . . . . . . . . . . . .  GDSL global data strobe 

. . . . . . . . . . . .  GRICWL global readlglobal write 

Memory Request lines MRFFTL, MRDF2L, MRDFI L, MR68L, and 
MRFPPL. 

Memory Grant lines MGFFT, MGDF2L, MCDFIL, MG68L, and 
MGFPPL. 

CRICWL GLOBAL READICLOBAL WRITE 
Active Low 
When low, this open collector signal defines the global data bus 
transfer as a write cycle. When it i s  high, the transfer i s  a read cycle. 

CRAMRSTL GLOBAL RAM RESET 
Active Low 
Signal from the A2 System CPU to  the A8 Global RAM. When power 
is applied t o  the instrument or A2 S1 is activated, GRAMRSTL goes 
low and resets the global RAM. This signal i s  used to  reset the global 
RAM instead of RESETL, so a software reset does not reset the 
A8 Global RAM 

CSMPLL GLOBAL SAMPLE 
Active Low 
A t  this time, this signal from the A8 Global RAM is  not used by  any 
assembly in the instrument. 

CSW PASS GAIN SWITCH 
(A32, A34 TP604) 
: :  L . ,  ? A 4  * ? A  * P . P ?  r P \ A I : - L - - -  i l l n  > l g l l a l  is u x u  uy L I I ~  AJL T\UL I ~ I W  ihe AIJL L. u ~ v v  13 I I U I I I  

the ADC controller t o  the ADC process switch. I t  i s  used with CLADC 

HD1 to HD8 DATA 
These lines are the data lines between the A2 System CPU and the 
A22 H P-Interface Bus. 

HIGH INPUT 1 HIGH INPUT 1 
HIGH INPUT 2 HIGH INPUT 2 

(A33, A35 J300-I) 
These are the input signals from the front panel BNC centers t o  the 
A33. lnput 1 and A35 lnput 2 assemblies. 
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HLFSCLl 
HLFSCL2 

HP-IB 

I N  BLKEMPTY 

'L , 

INPUT1 
INPUT2 

IFC 

. . 

HALFSCALE CHANNEL 1 
HALFSCALE CHANNEL 2 
(A32; A34 TP503) 
These signals are status signals from the A32, A34 Analog Digital 
Converters and are.asserted whenever the analog input exceeds half- 
.range in amplitude. They are latched into the A5 Digital Filter and 
can be read by the A2 System CPU as part of the digital fi lter status 
word.::HLFSCLI and HLFSCL2 also go to  the A15 Keyboard to  turn on 
the halfscale LED. 

HP-I B 
This i s  the HP-IB input from the rear panel t o  the A22 HP-Interface 
Bus assembly. The A22 HP-IB connects the rear panel input t o  the A2 
System CPU assembly. 

PARALLEL INPUT DATA BLOCK EMPTY 
This signaLis from the A5 Digital Filter to the A6 Digital Filter Controller. 
INBLKEMPTY is used when parallel data from the A8 Global RAM is 
used instead of serial data from the A32 ADC 1 or A34 ADC 2 
assemblies. This signal goes high when the current input block of the 
A8 Global RAM data is received by the A5 Digital Filter. The positive 

'transition of this signal sets the corresponding interrupt flag on the 
A6.Digital Filter Controller. 

. . 

CHANNEL 1 ANALOG OUT 
CHANNEL 2 ANALOG OUT 
(A33, A35 TP400) 
These signals are the conditioned front panel input signals from the 

..: A33; A35 lnput. 'asshblies t o  the A32, A34 Analog Digital Converters. 

INTERFACE CLEAR 
Signal to  and from the A2 System CPU to  the A22 HP-IB. When IFC 
i s  set al l  talkers and listeners on. the HP-IB are unaddressed, and 
cGnt:bllers g= 9 , ~  the' inactive state. 

. . . . 
, . , 

_ lll--lppll -" ---- --- -- -- - - -- 
Interrupt request line mThFA7-5-RevbTSdTZk--A2-SyStFmmCPU. 
This open collector signal i s  also used by the A2 programmable timer 
module. 

IRQT3L INTERRUPT REQUEST 3 . 
Active Low 
lnterrupt request line from the A7 Floating Point Transform Processor 
to  the A2 System CPU. This is an open collector signal. 

INTERRUPT REQUEST 4 
Active Low 
lnterrupt request line from the A9 Fast Fourier Processor t o  the A2 
System CPU. This is an open collector signal. 
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lRQT5L INTERRUPT REQUEST 5 
Active Low 
lnterrupt request line from the A6 Digital Filter Controller t o  the A2 
System CPU. This is an open collector signal. 

IRQT6L INTERRUPT REQUEST 6 
Active Low 
lnterrupt request line from the A8 Global RAM to  the A2 System CPU. 
This i s  an open collector signal. 

KYBRDL KEYBOARD 
Active Low 
Signal from the A2 System CPU which selects the A15 Keyboard. The 
system processor uses this line along with A1 L and A2L t o  address the 
keyboard. 

LCNV LOCAL AID CONVERT 
(A32, A34 TP606) 
This signal is used by the A32 ADC 1 and the A34 ADC 2. The ADC 
controller sends this signal t o  the A/D converter IC to  start converting. 
When both assemblies are installed, this signal also goes to  the 
A32 ADC 1 assembly's AID converter IC. 

LDO to LD15 LOCAL DATA BUS 
~ h e s e  bidirectional data lines are used by the A5 Digital Filter and 
the A6 Digital Filter Controller. During a A5 Digital Filter readlwrite 
operation, these data lines are the inverted version of the system data 
bus. 

LDCHl L LOAD CHANNEL 1 
LDCHZL LOAD CHANNEL 2 

Active Low 
Signal from the A1 Digital Source that latches command data word 
CNTLD irito the A33, A35 input assembiies and the A32, A34 ADC 
assemblies. 

Signal f rom the A2 System CPU indicating data i s  transferring 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 valid data to be placed 
on the lower half of the data bus. In  the write cycle a low on LDSL 
indicates there is valid data on the lower half of the system data bus. 

LDSRCL LOAD ANALOG SOURCE 
Active Low 
Signal from the A1 Digital Source that latches command data word 
CNTLD into the A30 analog source's shift register.' 
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LDTRGL 

LOW INPUT 1 
LOW INPUT 2 

MCFFTL 

MCFPPL 

LOAD TRIGGER 
Active Low 
Signal from the A1 Digital Source that latches command data word 
CNTLD into the A31 Trigger assembly's shift register. 

LOW INPUT 1 
LOW INPUT 2 
(A33, A35 1300-3) 
These signals are the inputs from the front panel BNC shells to  the 
A33 lnput 1 and A35 lnput 2 assemblies. 

CPU MEMORY GRANT 
Active Low 
After the A2 System CPU asserts the memory request line, the A8 
Global RAM returns a memory grant. The memory grant signal clears 
the memory request signal (MR68L), enables the assertion of the global 
readlwrite signal (GRlCWL), and allows the A2 System CPU to  use the 
global address bus (CAI L t o  GA16L) 

MEMORY GRANT DIGITAL FILTER CHANNEL 1 
MEMORY GRANT DIGITAL FILTER CHANNEL 2 
Active Low 
The A8 Global RAM responds to  bus requests MRDFI L and MRDF2L 
by assertion of MGDFI L or MGDF2L. The two memory grant signals 
are asserted for about 410 ns. The global RAM expects valid data t o  
be on the bus within 80 ns after the memory grant i s  given. 

FFT MEMORY GRANT 
Active Low 
(A9 TP3) 
After the A9 FFT asserts the memory request line, the A8 Global RAM 
returns a memory grant. The memory grant signal clears the memory 
request signal (MRFFT) and enables the assertion of the global 
readkrite signal (GRlGWL]. 

FPP MEMORY GRANT 
- - - -- 

- m 
- --- - - 

returns a memory grant. The memory grant signal clears the memory 
request signal (MRFPP) and enables the assertion of the global 
readlwrite signal (C RIGWL). 

MRDFl L 
MRDF2L 

CPU MEMORY REQUEST 
Active Low 
The A2 System CPU asserts the memory request line when it wishes 
t o  address the A8 Global RAM. 

MEMORY REQUEST CHANNEL 1 
MEMORY REQUEST CHANNEL 2 
Active Low 
These two signals are from the A5 Digital Filter to  A8 Global RAM 
to  request use of the global bus for channel 1 data or channel 2 data. 
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MRFFTL FFT MEMORY REQUEST 
Active Low 
The A9 FFT asserts the memory request line when it wishes to  address 
the A8 Global RAM. 

MRFPPL FPP MEMORY REQUEST 
Active Low 
The A7 FPP asserts the memory request line when it wishes to  address 
the A8 Global RAM. 

M S M P  EXTERNAL SAMPLE ERROR 
(A32, A34 TP611) 
Active High 
Status signal from the A32, A34 Analog Digital Converters t o  the 
A5 Digital Filter. MSMP is  asserted when operating in the external 
sample mode and the sample frequency is  too fast. This signal is 
latched by the digital filter and can be read by the A2 System CPU 
as part of the digital filter status word. 

M Y A D D R S L  MY ADDRESS 
Active Low 
The A6 Digital Filter Controller sends the A5 Digital Filter this signal 
when the A2 System CPU i s  addressing A5 Digital Filter. MY ADDRESS 
i s  used by the A5 Digital Filter for command decoding. 

NCLK CHIRP CLOCK 
(A4 TP19) 
The A1 Digital Source sends this signal to  the A4 Local Oscillator at 
the beginning of chirp t o  reset the A4 Local Oscillator t o  the initial 
frequency of the chirp and to  zero the phase. This signal i s  present 
when other modes are used, but the A4 Local Oscillator uses NCLK 
only for the chirp mode. 

N DAC DATA N 9 T  ACCEPTEE 
Signal to  and from the A2 System CPU to  the A22 HP-IB. This line is 

-- --- 

(A4 TP16) 
Sine or dc data from the A4 Local Oscillator to  the A1 Digital Source. 

N D C K  DATA CLOCK 
(A4 T PI 4) 
The NDCK signal from the A4 Local Oscillator clocks the LO serial 
data (NDAT) into the the A1 Digital Source. 

LOAD DIGITAL SOURCE 
(A4 T PI 7) 
Signal from the A4 Local Oscillator that latches the LO'S serial data 
(NDAT) into the A1 Digital Source. 
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NRFD 

NSYNC 

OTEMPL 

OVLDI 
OVLD2 

NOT READY FOR DATA 
Signal to  and from the A2 System CPU to  the A22 HP-IB. This line is  
used in the HP-IB handshake sequence. 

NOISE SYNCHRONIZATION 
Signal from the A4 Local Oscillator to the A1 Digital Source. The digital 
source uses this signal for synchronizing the A1 LO receiver data with 
the chirp clock (NCLK). 

OVER TEMPERATURE 
(A18 11-13) 
Signal from the A18 Power Supply to  the A12 Mother Assembly. This 
signal from the over temperature circuit on the power supply shuts 
down the power supply if the temperature exceeds 80° centigrade. 

OVERLOAD CHANNEL 1 
OVERLOAD CHANNEL 2 
(A32, A34 TP502) 
Status signals from the ~ 3 2 ,  A34 Analog Digital Converters that are 
asserted whenever the analog input exceeds ful l  scale. They are latched 
by the A5 Digital Filter and can be read by the A2 System CPU as part 
o f  the digital filter status word. 

PWRDNL POWER DOWN 
Active Low 
(A18 jl-14, A2 J16) 
Signal from the A18 Power Supply t o  the A30 Analog Source and the 
A2 System CPU. When this signal i s  active a power loss is  occurring. 

PWRUP POWER UP 
(A18 jl-15, A2 115) 
When a power failure has occurred the instrument is  in the reset mode 
unti l  the PWRUP signal goes high. This signal from the A18 Power 
Supply goes to  the A2 System C P U  PPWRUP i high wher! 
+ 5S is  2 + 4.75V. 

--------- - - p ~ ~ ~ ~ : w ~ ; ~ ~ ~ @ ~ ~ p ~ ~ ~  Y-+- --- -- ----- -,=- ---.dx' - - "  = - - 2 - 

--- - - -  

assembly. If the input signal is I, 2,5, or 10 MHz + 0.01 %, and between 
0 and 20 dBm; the internal 10.24 MHz clock phase locks to  the input 
frequency. REF IN has a 50Q input resistance. 

REMTCL REMOTE TRIGGER 
Active Low 
When a HP-IB trigger is used, the A2 System CPU sends the trigger 
signal over the remote trigger line to  the A1 Digital Source. 

REMOTE ENABLE 
Signal between the A2 System CPU and the A22 HP-IB. This line is  
used to  enable bus compatible instruments to  respond to  commands 
from the controller or another talker. 
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RESETL 

RFDL 

SAMP 

SCND 

i SlNE 

RESET 
Active Low 
This signal resets the instrument. The instrument i s  reset by  the A2 
System CPU at power-up, when the reset switch A2 S 1  i s  pressed, or 
by a software reset. RESETL goes to  every assembly except the 
A5 Digital Filter, the A17 Display Interface, the A18 Power Supply, 
and the A22 HP-Interface bus. 

READY FOR DATA 
Active Low 
The A17 Display Interface sends the A8 Global RAM this control signal 
when the HP 1345A is ready for data. RFDL works with DAVL (data 
available) t o  transfer data to  the HP 1345A display. Refer 
HP 1345A service manual section 3-6 for the handshake 
information. 

SAMPLE 
(A32, A34 TP608; A1 TP8) 

t o  the 
timing 

This i s  the signal from the A34 ADC 2 to the A1 Digital Source assembly 
saying a sample has been taken. 

SIGNAL GROUND 
(A33, A35 1300-2) 
A12 Mother Assembly ground; connected to  all the assemblies. 

SlNE 
(A4 TP23) 
This is a digital signal from the A4 Local Oscillator to  the A5 Digital 
Filter. When in a frequency shifting mode this signal represents a sine 
signal. When in the real mode, SlNE corresponds to  1 + jO. 

SMPOUT SAMPLE OUT 
(A18 J1-12) 
The 256 kHz clock from the A31 Trigger ;he A18 Power Siipply. 
This signal is used to  synchronize the pulse width modulator on the 

-- ---- power supply with the 10.24 MHz clock. 
------,- .-a -- - 
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(A30 J200) 
This i s  the A30 source output to  the front panel. 

SRCOUT FALTL SOURCE OUT FAULT 
Active Low 
Signal from the A30 Analog Source to  the A1 Digital Source. This signal 
goes low when the output of the source i s  greater than 12 volts. 

SERVICE REQUEST 
Signal t o  and from the A2 System CPU to  the A22 HP-IB. This line is 
set low by any instrument requesting service. 
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STlM CND STIMULUS GROUND 
Ground signal from A30 Analog Source t o  A33, A35 lnput assemblies 
for stimulus signal. 

STIM@ STIMULUS ANALOG 
(A30 TP8) 
Signal from the A30 Analog Source to  the A33, A35 lnput assemblies. 
This signal can be the source output or the calibrator output. 

SERIAL DATA ACCEPTED 
(A4 TP8) 
This signal is from the A5 Digital Filter to  the A6 Digital Filter Controller 
and the A4 Local Oscillator. This signal goes high when the digital filter 
accepts an input data word. SYNC2 i s  asserted within 25 ns of the rising 
edge of the 10.24 MHz clock for about 100 ns. The frequency of SYNC2 
i s  determined by the rate of data acceptance. SYNC2 is used by the 
local oscillator and digital fi lter controller t o  initiate inputting serial 
sinelcosine data into the digital filter. When the LO receives SYNC2, 
it sends a complex value to  the A5 Digital Filter and a real value to  
the A1 Digital Source. 

SYNC O U T  ANALOG PULSE 
(A1 J10) 
This signal goes to the user output on the rear panel. It comes from 
the A1 Digital Source. SYNC OUT is high when burst is on and low 
when burst i s  off. 

SYSCLK SYSTEM CLOCK 
(A6 W2-I ) 
This is  a 4.915 MHz clock generated by the A6 Digital Filter Controller. 
It i s  used by the A6 Digital Filter Controller and the A5 Digital Filter 
t o  clock various sequential circuits. 

Digital Source 
Program ROM 
Local Oscillator 
Digital Filter Controller 
Floating Point Transform Processor 
G lobal RAM/Display 
Fast Fourier Processor 
Keyboard 
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The system bus consists of the following signals: 

A IL  to  A23L. . . . . . . . . .  system address bus 
DOL to  D15L . . . . . . . . .  system data bus 

. . . . . . . . . . . . . . . . .  ASL address strobe 
. . . . . . . . . . . . . . .  UDSL upper data strobe 

LDSL . . . . . . . . . . . . . . .  lower data strobe 
WRITEL . . . . . . . . . . . . .  readlwrite 
DTACKL . . . . . . . . . . . .  data transfer acknowledge 

. . . . . . . . . . . . . . .  VIOL valid I10 address 
ENBLL . . . . . . . . . . . . . .  enable 

. . . . . . . . . . . . . .  VMAL valid memory address 
REMTGL . . . . . . . . . . . .  remote trigger 
RESETL . . . . . . . . . . . . .  reset 

. . . .  IRQT2L to  IRQT6L interrupt request lines 
VPAL . . . . . . . . . . . . . . .  valid peripheral address 

TRH TRACK AND HOLD 
(A32, A34 TP609) 
This signal is used by the A32 ADC I and the A34 ADC 2 .  TRH i s  from 
the ADC controller t o  the ADC track and hold switch. When both 
assemblies are installed, the TRH signal from ADC 2 controls the track 
and hold switch on ADC 1. 

TRIG1 @ ANALOG TRIGGER CHANNEL 1 
TRIGZ@ ANALOG TRIGGER CHANNEL 2 

(A32, A34 TP303) 
Conditioned analog signal from A32, A34 Analog Digital Converters 
t o  the A31 Trigger assembly. 

TRIGGER TRIGGER 
This signal is from the A6 Digital Filter Controller to  the A15 Keyboard. 
TRIGGER controls the front panel trigger LED as follows: 

Measurement Mode 

Free run 

Triggered 

Time Capture 

TRIGRO TRIGGER SIGNAL 
(A31 TP3) 

Flash LED when 

Measuring 
off 

The trigger signal from the A31 Trigger.assembly t o  the A1 Digital 
Source and the A6 Digital Filter Controller. This signal i s  asserted 
whenever the input has exceeded the trigger level. TRIGRO is used 
by the digital filter t o  set the TRIGGER signal. 

6-1 45 

Measuring 
on 
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U DS L UPPER DATA STROBE 
Active Low 
Signal from the A2 System CPU indicating data is  transferring on the 
upper half of the system data bus (D8L to  D15L). When UDSL goes 
low for a read cycle, the A2 System CPU is expecting valid data t o  
be placed on the upper half of the data bus. In  the write cycle, a low 
on UDSL indicates there is valid data on the upper half of the data bus. 

UNLOCK 

VlOL 

VMAL 

UNLOCK 
When this signal from the A31 Trigger assembly is  active, the phase 
lock loop i s  unlocked. I t  i s  only active when an external reference is 
used. UNLOCK is passed through the A1 Digital Source assembly so 
the A2 System CPU can read the signal. 

VALID I/O ADDRESS 
Active Low 
An I/O assembly may be addressed only when this. line is  low. This 
signal from the A2 System CPU is  part of the address for the following 
assemblies: 

A1 Digital Source 
A4 Local Oscillator 
A6 Digital Filter Controller 
A7 Floating Point Transform Processor 
A8 Global RAM/Display 
A9 Fast Fourier Processor 

VlOL i s  also used by devices in the A2 System CPU assembly. 

VALID MEMORY ADDRESS 
Active Low 
Signal from the A2 System CPU to  the A4 Local Oscillator indicating 
the beginning of a synchronous bus transfer. After receiving the valid 
peripheral address signal &'PAL] from the local oscillator, it asserts 
VMAL synchronized with the enable clock (ENBLL). 

Active Low 
Handshake signal from the A4 Local Oscillator t o  the A2 System CPU. 
The local oscillator sends the VPAL signal t o  the system CPU when 
the LO recognizes that it has been addressed. When the system CPU 
receives the VPAL signal, it asserts the valid memory address signal 
(VMAL) which is  synchronized with the enable clock (ENBLL). 

READ/WRITE 
This signal defines the system data bus transfer as a read or write cycle. 
When WRITEL is  high the A2 System CPU is  reading data f rom the 
system data bus. When WRITEL is low the A2 System CPU is writing 
data onto the system data bus. 
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7-1 INTRODUCTION 

This section contains the information required to isolate failures to the circuit board level. 
To accomplish this, extensive use is  made of the power-up tests and the self-tests. After 
isolating the failure t o  an assembly go to  Section VIII, "Service" t o  continue the failure 
isolation process. 

The fault isolation procedure assumes only one independent failure. Multiple failures may 
cause false results in the diagnostic tests. 

How To Use This Section 

Start I f  the display and soft keys are operative, go t o  paragraph 7-7, "Test 
All". 

I f  the instrument i s  displaying the 'MONITOR TEST LOG' or 
'PROGRAM ROM DEAD', go to  paragraph 7-5, "Initial Conditions Test". 

I f  there i s  no display, incorrect display, or the instrument does not 
respond when a key is  pressed, go to  paragraph 7-5, "lnitial Conditions 
Test". 

For chirp and noise source failures, go to  paragraph 7-9, "Source 
Failures". 

For trigger failures, go to  paragraph 7-11, "Isolating Trigger Failures" 

Reference  For component locators and schematics refer t o  Section IX. 

For the location of cables and boards refer to  figure 4-1 in Section IV 

To find a particular soft key refer t o  paragraph 7-14, !'SPCL FCTN Key 
Map". 

To find the software revision code, refer t o  part B of paragraph 7-15, 
"Test Log and Fault Log Descriptions" 

To understand the self-diagnostic process, refer t o  paragraph 7-16, 
"Diagnostic Descriptions". 
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Verify 

To understand the self-calibration process, refer to  paragraph 7-17, 
"Self-Cali bration". 

To understand the instrument's operation and signal mnemonics refer 
t o  Section VI. 

Use the oscilloscope waveforms in paragraph 7-13 to  verify correct 
operation at various test points in the instrument. 

Troubleshooting Hints 

1. Intermittent cables can cause hardware failures. 

2. Noise or spikes on power supplies can cause instrument failure. 

3. Incorrect bias supply voltages can cause false diagnostic messages. 

4. Use front panel diagnostics to  isolate the problem before extensive troubleshooting. 

5. I t  i s  possible that one circuit board can load another circuit board causing the wrong 
one to  appear to  be defective. This applies to  both analog and digital signals. 

6. Whenever possible, divide the circuit under test in half (half-splitting). 

7. If the name of a nonnumerical key or 'ENTRY Not Enabled' appears in the lower left 
of the display i'mmediately after the power-up routine, there may be a stuck key or 
shorted trace on the keyboard (go to  8-15). 

8. Do not remove any assembly from the instrument with the power on. There are several 
sensitive components in the instrument that may be damaged by power supply glitches. 

9. To stop the instrument calibration, press soft key S8 (last soft key) just after the display 
appears. Note: TEST ALL and SELF TEST may not be valid if this key is  pressed before 
these tests are done. 

11. Measurements in this section are only approximate (usually +I dB or 10%) unless 
stated otherwise. 

NOTE 

FFT Global Interface . . . FAILS 

This failure message may occur i f  the instrument is internally set 
with unknown parameters before running the .test (this can be 
caused by  various measurement setups). Before running any o f  the 
FFT self-tests, press the HP 3562A keys as follows: 

PRESET. . . RESET 
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7-2 RECO 

The recommended test equipment for troubleshooting is listed in table 1-4. Any item which 
meets or exceeds the critical requirements can be substituted for the model listed. These 
procedures are designed to  be run with a minimum amount of equipment. 

7-3 LOGIC CONVENTIONS 

Positive logic convention is  used in this manual unless otherwise noted. Positive logic 
conventions define a logic "1" or "High" as more positive voltage and a logic "0" or "Low" 
as the more negative voltage. 

7-4 SAFETY CONSlDERATlONS 

The HP 3562A i s  a Safety Class 1 instrument (provided with a protective earth terminal). 
The instrument and manuals should be reviewed for safety markings and instructions before 
operation. Refer to  the safety symbol table in the preface of this manual. 

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, i f  contacted, result 
in personal injury. 

1 CAUTION I 
Do  not insert or remove any circuit board in the HP 3562A with 
the line power turned on. Power transients caused b y  insertion or 
removal may damage the circuit boards. 

the line switch in the of f  position and the power cord removed. 
Be extremely careful when working in the power supply area. This 
high voltage could cause serious personal injury i f  contacted. To 
discharge the capacitors holding this charge perform steps I 
through 3. 

I. Remove the power cord from the rear panel. 

2. Remove the bottom cover and power s u ~ p l y  shield. 

3. Wait two minutes after turning the power of f  to allow the 
capacitors to discharge. 
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7-5 INlf  IAL CONDITIONS TEST 

A. Power Supply Check 

1. Disconnect the power cord from the rear panel. Remove the bottom cover. 

2. Connect the power cable and press the line switch on. 

3. Use table 7-1 to  verify the power supply is operating correctly. I f  any of the values 
are incorrect start troubleshooting with the A18 Power Supply (go to  8-16). 

Table 7-1 Power Supply Nominal Values 

Return Location is A18 TP13 

1 OTEMPL 1 A12 W13-12 I 

Output 
Location 

-- 

TTL Level High 

Nominal 
Voltage 

PWRDNL 

PWRUP 

Voltage 
Tolerance 

Ripple 
Tolerance 

A12 W13-13 

A12 W13-I4 

TTL Level High 

TTL Level High 
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B. Keyboard Check 

1. Press the line switch off. 

2. Disconnect cable W10 (A12 J15) from the A12 Mother Board. 

3. Connect the power cable and press the line switch on. 

4. Reset the keyboard by putting A15 J9 to  the test (T) position, then back to  the 
normal (N) position (see note). 

NOTE 

On some A15 revisions the A15 I9 jumper is not in a convenient ocation. 
I f  this is the case, the keyboard can still be reset using the following 
procedure: 

a. Press the line switch off. 

b. Disconnect cable W77 [A12 116) from the A12 Mother Board. 

c. Connect a + 5V dc power supply and ground to W17, +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 should respond as follows when it i s  reset: 

a. Beeps the beeper and flashes all the LEDs three times except CR12 (Triggering), 
CR17 (Half Range), and CR19 (Half Range). These LEDs wi l l  flash on and stay 
on since they are controlled by other assemblies. 

b. Beeps the beeper and then lights the LEDs one at a time in a pattern from left 
4 h 4 .  6 -&L.-..-r. 
L V  I I S I I L ,  L V p  L" S V L L V I I I .  

7. This test only validates part of the keyboard, it does not validate the system bus 
interface circuits. 

8. Press the line switch off. 

9. Connect cables W10 and W17 to  the A12 Mother Board. 

NOTE 

The keyboard cable [W?O) can easily be connected wrong! After 
connecting the cable, verify that both rows of pins are connected. 
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C. Display Check 

MODEL 3562A 

I .  Remove the  t o p  cover and press t h e  line switch on. 

2. Set  jumper A17 W1 (located in hole in display shield) t o  the  test  (T) position with 
the  power ON. 

3. The pattern displayed should b e  the  same as shown in figure 7-1. The main lines 
should all connect as shown and the  lines in the lower right corner should be parallel. 
If this pattern is not displayed start troubleshooting with the  H P  1345A Display 
(go t o  8-1 2). 

4. Set  jumper A17 W1 t o  the  normal (N) position. 
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D. Clock Check 

1. Remove the top cover and press fhe line switch on. 

2 .  Use table 7-2 to  verify various clocks in the instrument. If any of the values are 
incorrect, go to  Section VI  I I. 

3562A TOP VIEW, 
COVER REMOVED 

A1 TP4 

A2 TP5 

FRONT 

Table 7-2 Clocks 

I A31 TPIO 1 20.48 MHz I # I  
I A31 Trigger 1 8-18 ! 

Test Location 

E. I f  the fault has not been found, go t o  paragraph 7-6, "Power-Up Tests". 

Signal Name 

-m--m.,m =-.. F-*' 

Waveform 
Number 

-- - - -- - - 

A1 TP4 

,-,-" L- - - . - - I  
A2 TP5 

Probable Cause 
of Failure 

10.24 MHz 
- .- - , . , 

8 MHz 

Go To 

#2 

----- ------- 
63 

A31 Trigger 

..plIIPLp 
---"-a 

A2 Svstem CPU 

8-1 8 

" ---_-- -- P - % = = a " - m '  

8-6 

I------ - - 
,h*- - %- 
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Introduction 

The power-up test procedure i s  used when there is no display, incorrect display, or the 
instrument does not respond when a key i s  pressed. The initial conditions test (paragraph 
7-5) must be completed before performing the power-up test procedure. 

The power-up tests consist 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 Global RAM, the global 
bus, and the system bus. Fault and pass codes for these core assemblies are displayed 
using the A2 System CPU test LEDs (A2 DS3, A2 DS4). The high-level power-up tests exercise 
the A9 FFT, A7 FPP, A5 DCTL FLTR, and A6 D FLTR CONT assemblies. Faults on these 
assemblies are displayed in the test log (refer t o  table 7-6 for the description of these 
messages). The instrument performs a calibration i f  the power-up tests pass. 

Power-up test failures may be caused by one of the following conditions: 

1. A core assembly i s  defective (A2, A3, A8). 

2. An assembly on the system bus or global bus is defective, causing a bus failure. 

3. The A15 Keyboard system bus interface circuits are defective. (This may be the 
case when the display is normal after power-up but the instrument does not respond 
when a key is pressed.) 

4. A control line i s  defective. 

Power-Up Test Procedure 

To find the cause of the failure, start by referring to  table 7-4 for the location of, the 
A2 Test LEDs and the LEDs to  Hex code translation. 

A. To verify the core assembiies are operating correctly, perform steps i through 6:  

3. Press the reset switch A2 S 1  (reset switch on A2 CPU). 

4. After the reset switch is  pressed, the A2 System CPU should flash the test LEDs 
(A2 DS3, A2 DS4), light the LEDs one at a time, and cycle through several codes 
as listed in table 7-3. When finished, A2 DS1 should be off .  



MODEL 3562A 

Table 7-3 LEDs Pass Sequence 

FAULT ISOLATION 

- 

0000 0101 I 0 5  I I s  System Processor test I 
=Time 

Binary I Hex / Visible Description 

I Test 

0001 1110 

1011 0101 

For A2 System CPU, A3 Program ROM, and system bus test failures, the power-up 
sequence stops on the first failure and displays the passlerror code, then stops. 

1 E 

B5 

1011 0110 

1011 0111 

For the Global RAM test failures (chart line #22 t o  #29), the power-up sequence 
displays Hex B5 while the test tries t o  isolate the failure (up to  3.5 minutes!), then 
one of the following occurs: 

a. B5 (Hex) continues to  be displayed on the A2 Test LEDs. 

2.5s 

3.6s 

B6 

87 

b. Another Global RAM test passleiror code is  displayed and the sequence stops. 

Starting Program ROM 
check sum 

Starting Global RAM 

5. I f  the LEDs pass sequence does not occur, A2 DS1 is on, or the instrument does 
not display the special function menu when SPCL FCTN is  pressed; go t o  part C. 

15s 

Remains Lit 

6. i f  the i i D s  pass sequence occurs and the instrument responds when S P C i  FCTN 
i s  pressed (the special function menu i s  displayed) but the display i s  defective, 

Starting high-level 
power-up test 

Power-up Tests 
finished 

7. I f  the LEDs pass sequence occurs but the instrument does not respond when 
SPCL FCTN is pressed, a control line may be defective, go to  paragraph 7-10, "Control 
Line Test". 

B. Perform this procedure (steps I through 13) if  the display is defective but the LEDs 
pass sequence occurs and the instrument responds when SPCL FCTN is  pressed: 

1. Press the line switch off. 

2. Remove the following assemblies: 

A5 Digital Filter 
A7 FPP 
A9 FFT 
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3. Press the line switch on and the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
MEMORY . . . . . .  GLOBAL 

RAM 

If the display does not appear as in figure 7-2, start troubleshooting with the A8 
Global RAM (go to  8-11]. 

I 3562 S e r v i c e  T e s t s  
Global Ram Paeere 

Figure 7-2 Global RAM test passes 

4. Press the line switch off. 

5. Replace the A7 FPP assembly. 

6. Press the line switch on and the HP 35628 keys as foilows: 

I f  this test fails, start troubleshooting with the A7 FPP (go to  8-10). 

7. Press the line switch off: 

8. Replace the A9 FFT assembly. 



MODEL 3562A FAULT ISOLATION 

9. Press the line switch on and the HP 3562A keys as follows: 

SPC L 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

FFT . . . . . .  FFT 
FUNCTION 

If  this test fails, start troubleshooting with the A9 FFT (go to  8-13). 

10. Press the line switch off 

11. Replace the A5 DCTL FLTR assembly. 

12. Press the line switch on and the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

D FA . . . . . .  FILTER 
TEST 

I f  this test fails, start troubleshooting with the A5 DGTL FLTR (go to  8-9). 

13. I f  the cause of the failure has not been found, go to  paragraph 7-10, "Control Line 
Test". 

C. Perform this procedure (steps 1 through 20) if  the LEDs pass sequence does not occur, 
A2 DS1 is  on, or the instrument does not display the special function menu when 
SPCL FCTN i s  pressed': 

1. Press the iine switch off 

4. Remove the following assemblies: 

A1 Digital Source 
A3 Program ROM 
A4 Local Oscillator 
A5 Digital Filter 
A6 Digital Filter Controller 
A7 FPP 
A8 Global RAM/Display 
A9 FFT 
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5. Pull the following assemblies up in their card nests so they are no longer connected 
to  the A12 Mother Board: 

A30 Analog Source 
A31 Trigger 
A32 ADC 1 
A33 lnput 1 
A34 ADC 2 
A35 lnput 2 

6. Press the line switch on. The LEDs pass sequence should stop on Hex B1 and 
A2 DS1 should be on. If Hex B l  is not displayed, start troubleshooting with the 
A2 System CPU (go to  8-6). 

7. Press the line switch off. 

8. Replace the A3 Program ROM assembly. 

9. Press the line switch on. The LEDs pass sequence should stop on Hex B5 and 
A2 DS1 should be off. If Hex B5 is not displayed, go t o  part E. 

10. Press the line switch off  

11. Replace the A8 Global RAM 

12. Press the line switch on. The Global RAM and Global Bus tests are now performed. 
The LEDs pass sequence should now occur (it takes about 40s to  complete) and 
A2 DS1 should be off. I f  the LEDs pass sequence does not occur go to  part E. 

13. The display should now appear as shown in figure 7-3. I f  the display is defective, 
the probable cause of the failure is  the A8 Global RAM or A17 Display Interface 
(go to  8-11). 

3562 P o w e r u p  T e s t s  

S t a r t i n g  F F T  P o w e r u p  T e s t s  

S t a r t i n g  D F A  P o w e r u p  T e s t s  
D F A  P o w e r u p  T e s t s  C o m p l e t e  
C A L I B R A T I O N  SUPPRESSED 

LINEAR 
RES 

-- ~F5G--------- 
" T C  .-Lr --  

SWEPT 
SINE 

TIME 
CAPTUR 

THRUPT 
ON OFF 

DEMOD 
ON OFF 

MEAS MODE Power Up Tests Fail 
SYSTEM FAULT 

Figure 7-3 Display Active 
7-1 2 
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34.  Press the line switch off. 

15. Connect the A15 Keyboard cable (W10) t o  the A12 Mother board. 

NOTE 

The keyboard cable [WIO) can easily be connected wrong! After 
connecting the cable, verify that both rows of  pins are connected. 

16. Press the line switch on. The LEDs pass sequence should occur (it takes about 40s 
to  complete) and A2 DS1 should be off. I f  the LEDs pass sequence does not occur, 
the probable cause of the failure is  the A15 Keyboard system bus interface circuits 
(go to  8-1 5). 

17. The soft keys should now be active and the display appear as shown in figure 7-3. 
Only the GLOBAL RAM and TEST KEYBD tests are valid. I f  the soft keys are not 
active or the display i s  defective, either the A8 Global RAM, A15 Keyboard, or 
A17 Display Interface i s  probably defective. I f  possible, press the keys as follows: 

NOTE 

I f  the display is blank or garbled, the soft key menus may be 
unreadable. The number of  the soft key [SI through S8 from top 
to bottom) for this procedure appears in parentheses after the soft 
key name. . . 

SPCL 
FCTN SERVIC 

TEST (S2) . . . . . .  TEST 
PROC (53) . . . . . .  TEST 

KEYBD (S4) 

RETURN (S8) . . . . . .  TEST' 
MEMORY (S2j . . . . . .  G i O B A i  

RAM (SI) 

I f  a test fails, go to  Section VIII. 

The A17 Display Interface or the display controller subblock on the A8 Global 
RAM may be causing the failure (the self-tests do not verify these circuits). I f  the 
display does not appear as shown in  fi.gure 7-3, refer t o  paragraph 8-11 to  test the 
display interface and display controller circuits. 

Press the line switch off and replace the A9 FFT. 

Press the line switch on. The LEDs pass sequence should occur and A2 DS1 should 
be off. I f  the LEDs pass sequence does not occur, go to  part E. I f  the fau l t  has 
not been found, continue with part D. 
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D. Perform steps 1 through 3 as follows for each of the remaining assemblies. Replace 
the assemblies in the following order: 

A6 Digital Filter Controller 
A7 FPP 
A1 Digital Source 
A4 Local Oscillator 
A31 Trigger 
A5 Digital Filter 
A34 ADC 2 
A35 lnput 2 
A30 Analog Source 
A32 ADC 1 
A33 lnput 1 

1. Press the line switch off 

2. Replace the assem.bly 

3. Press the line switch on. The LEDs pass sequence should occur and A2 DS1 should 
be off. If the LEDs pass sequence does not occur, go to part E. 

E. Power-Up Tests Code Table 

After the power-up tests are completed, use table 7-4 to help determine the cause of the 
failure. (Refer to the beginning of this section for the description of the power-up test 
sequence). The table l is ts  the tests in the order they are run. The A2 Test LEDs Hex code 
is listed on the vertical axis of the table. The assemblies and subblocks tested or used 
by the power-up tests are listed on the horizontal axis of the table. 

There are two symbols used in table 7-4: 0 and X. When the,symbol "0" i s  used in the 
table, the assembly or subblock i s  used in the test but is not a likely cause of the failure. 
When the symbol "Xu  i s  used in the table, the assembly or subblock i s  the probably the 
s ~ ~ r c a  nf. fha $=,;!,sea hie e 8-L-l . LL .r-r--Ll.. -..!-!-I--!- !- - - - L  . . - - - I  !. . I . .  ,. -, 
---a- v t  r a n -  r U ~ I U I ~ .  I Y U  J ~ I I I U V I  i 3 c a 1 1 ~  L I I ~  a 3 3 c 1 1 1 ~ 1 y  O i  ~UUUIULK 15 ~ I U L  U S ~ U  In rne  teS1. 

> - -- 3horts-oiTthpeTstem bus, the global bus, an interrupt line, 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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1 A2 Test LEDs 

Example: 

LED5 O....... 

Binary 0001 1111 

Hex 1 F 

Chart Line #21 

LED ON = 1 

LED OFF = 0 

Binary 
0001 
001 0 
001 1 
01 00 
01 01 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

Table 7-4 Power-up Test Codes 

Hex Error to Chart 
Code Line # 
01 to 04 . . . . . . . . .  2 
05 to 06 . . . . . . . . .  3 
07 to OB . . : . . . . . .  I 
Otto OF . . . . . . . . .  6 
10 to 1C . . . . . . . . .  4 
ID . . . . . . . . . . . . . .  1 
1E . . . . . . . . . . . . . . .  7 
IF 21 . . . . . . . . . . . . . . .  
20 to 33 . . . . . . . . .  12 

. . . . . . . . .  34to3F 1 
40 to 53 . . . . . . . . .  13 
54 to 59 . . . . . . . . .  1 
5A . . . . . . . . . . . . . .  9 
5B . . . . . . . . . . . . . .  10 
5C . . . . . . . . . . . . . .  11 
5D to 5F . . . . . . . . .  1 
60 to 73 . . . . . . . . .  14 
74 to 79 . . . . . . . . .  1 

Hex 7A 10 . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  1 78 9 

2 . . . . . . . . . . . . . .  7C 11 

USI 

Chart 
Line 
No . 

* No infc 



ibol x means the assembly or subblock is 
kt likely cause of the failure message. 

~bol 0 means the assembly or subblock is 
I the circuit but is not the most likely 
~f the failure message. 

01 means the assembly or subblock is not 
the test. 

hese tests are run in order starting 
ith the monitor ROM.test. The error code 
s for the first test that fails. A pass 
ode indicates a failure on the next test. 

Hex  error Test Description 
:ode 
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F. Global Bus Test 

This test is used for power-up test code failures 90 to  9F. The 9"N" error code indicates 
a global bus line isdefective. For example, i f  N=5, then a Hex 95 failure indicates the 
global bus line GD5 is defective. 

1. Press the line switch off. 

2. Remove the following assemblies: 

A5 Digital Filter 
A7 FPP 
A8 Global RAM/Display 
A9 FFT 
A1 7 Display lnterface 

3. Place the A2 System CPU on the 03562A-66540 extender board. 

4. Put jumpers A2 J8, A2 J12, A2 J13, and A2 J17 in test (T) position. This forces the 
system CPU. to  execute the Global RAM test. 

5. Press the line switch on. The LEDs sequence should stop on Hex B5 for about 1.3 
minutes and then display Hex AF. 

6. I f  the passlerror code is  s t i l l  9"NU, start troubleshooting with the A2 System CPU 
(go to  8-6). 

7. Perform steps (a) through (c) for each of the assemblies. Replace the assemblies 
in the following order: 

A8 Global RAM/Display 
A17 Display lnterface 
A9 FFT 
P.7 CDD 
A 1  1 1 1  

A5 Digital Filter 

(b) Replace the assembly. 

(c) Press the line switch on. The L'EDs sequence should read Hex B5 for about 
1.3 minutes and then display Hex AF. I f  this sequence is not displayed, start 
troubleshooting with this assembly (go Section VI 1 I). 

8. Put jumpers A2 J8, A2 J12, A2 113, and A2 J17 in normal (N) position. 

G. I f  the faul t  has not been found, go t o  paragraph 7-10, "Control Line Test". 
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Introduction 

The Test All sequence thoroughly exercises the digital and the analog hardware in the 
instrument. This self-diagnostic actually does several types of measurements t o  determine 
what is operating correctly. When a fault i s  found the self-diagnostic exercises suspected 
circuits using digital signals generated internally, reading status registers, and using the 
internal analog source and calibrator. The Test Al l  sequence then uses logic t o  determine 
the  most likely failure based on the results of these measurements. 

A l l  failure messages are displayed in the Test Log (refer to  7-15 for test log description). 
I f  the Test Al l  sequence does not isolate the defective assembly, the individual self-tests 
for the suspected assemblies can be done individually to  help isolate the failure. Use table 
7-6 as a reference when running any of the service tests. When a test passes the assemblies 
and subblocks exercised are most likely operating correctly. 

The Test All feature does not isolate failures on the following assemblies: 

Core Assemblies 
A32 Trigger 
A15 Keyboard 
A18 Power Supply 
A12 Mother Board 
A17 Display Interface 
HP 1345A Display 
System and global control lines 

I f  a keyboard related problem i s  suspected, go to  8-15 after performing TEST ALL. I f  the 
instrument does not respond when a key is pressed or the display i s  defective, go to  
paragraph 7-5, "Initial Conditions Test". The Test Al l  diagnostic does not use or test the 
fol lowing circuits: 

A22 HPl8 (refer t o  8-6 for HP-iB faiiuresj 

"- 
---- - -  

Blu-i:St-ad"~~s~-FCu~~~irCu~s~EQe~t0~7~9"-~~"bur~ -andnoise failures) 

Follow the Test Al l  procedure starting with part A to  isolate the failure. 

Test All Procedure 

A. Start 

1. Press the line switch on. 
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2. Press the HP 3562A keys as follows: 

PRESET . . . . . .  RESET (58) 

SPCL 
FCTN . . . . . .  SERVIC TEST . . . . .  TEST 

RESULT . . . . .  TEST 
LOG 

3. If the FPP, FFT, and Global RAM passed the power-up test, then these assemblies 
are probably operating correctly. I f  any of these assemblies failed the power-up 
test, refer t o  table 7-5. 

4. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
ALL 

I f  there are no failures, this test takes about two minutes to  complete. I f  there 
is a failure, it may take three minutes t o  complete. The test log is displayed when 
the self-tests are completed. 

5. Refer t o  figure 7-4 t o  verify the normal Test Al l  result. 

6. Use table 7-5 after running the Test All diagnostic. 

3562 S e r v i c e  T e s t s  
F l o a t i n a  P o l n t  Proceeeor passee 
FFT Proceeeor Paeeee 
Global  Ram Paesee 
Zoom Teat  Passes 
C a l i b r a t i o n  Paeaee 
DFA Fiikered Cnan i n t e r r u p t  Paeeee 
BFA UnfiZterad Ghan I n t e r r u p t  Passes 

Figure 7 4  TEST ALL Passes 
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Table 7-5 TEST ALL Results 

MODEL 3562A 

Test All Result 
Tests not listed may either pass or fail 
(don't cares). 

Go to Paragraph 

To use table, start with first line. 
I 

1. Test All passes 

1 6. Keyboard Status Test Fails / 8-15 A15 Keyboard 

7-7, part B, "Test Al l  Table" 

2. Test All does not  complete self-tests 
(test log is not displayed) 

3. FPP Fails 

4. FFT Fails 

5. Global RAM Fails 

1 7. DFA Interrupt Fails 1 7-8 Isolating Front End Failures 

I 

7-7, part C, 
"Test Al l  Does Not  Complete" 

8-10 A7 FPP 

8-1 3 A9 FFT 

8-11 A8, A1 7 Global RAM and 
Display Interface 

8. DFA Unfiltered Chan 
lnterrupt Fails 

7-8 Isolating Front End Failures 

11. Calibration Fails, 
Front End Fails only on one 
channel, 

I 
S O E ~ C P  Test ??~SSSS 

9. Source Test Fails, 
Calibration Fails, 
Front End Passes 

10. Calibration Fails, 
Front End Passes, 
Source Test Passes 

7-8, part C, 
"A5, A6 Digital Filter Check" 

7-9 Source Failures 

8-17 A30 Analog Source 

B. Test All Table 

12. Source Test Fails, 7-8 Isolating Front End Failures --- ~ ~ ~ ~ z $ & ~ ~ ~ j . S " - S " - S " -  "-"-ma ----. -.----<a- . -------.a ___=--- -- - --em- 

--G-L"=5--=I-_ - ----- - 

Use table 7-6 to help determine the failure after running the Test All diagnostic or any 
individual self-tests. The table l is ts the self-tests in the order the Test All diagnostic executes 
them. A pass message indicates the assemblies and subblocks tested are probably operating 
correctly. The passlfail messages are listed on the vertical axis of the table. The assemblies 
and subblocks tested or used by the self-tests are listed on the horizontal axis of the table. 
(Refer to the introduction of paragraph 7-7 for the l i s t  of assemblies not tested by Test All.) 

- -- --" --- - -- - . - - - 

There are two symbols used in table 7-6: 0 and X. When the symbol "0" i s  used in the 
table, the assembly or subblock is used in the test but is  not a likely cause of the failure. 
When the symbol "X" is used in the table, the assembly or subblock is  probably the cause 
of the failure. No symbol means the assembly or subblock i s  not used in the test. 
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The symbol X means t h e  assembly o r  subblock i s  
t h e  most l i k e l y  cause o f  t h e  f a i l u r e  message. 

- 

The symbol 0 means t h e  assembly o r  subblock i s  
used i n  t h e  c i r c u i t  b u t  i s  n o t  t h e  most l i k e l y  
cause o f  t h e  f a i l u r e  message. , . 

Pass / F a i l  Messages 

Power-Up Tes t  Codes 

No symbol means t h e  assembly o r  subblock i s  n o t  
used i n  t h e  t e s t .  

Note: Press SELF TEST .... SERVIC TEST .... TEST ALL 
t o  r u n  a l l  o f  t h e  t e s t s .  To r u n  i n d i v i d u a l  
t e s t s  p ress  t h e  key l i s t e d  under t h e  
'Press Key' colUmn. 

D e s c r i p t i o n  

See Table 7-4 f o r  P a s d E r r o r  Codes A2 S i  (Reset) 

DFA L o c a l  Bus ' b i t $ '  I DFA L o c a l  Bus Echo I LOCAL BUS E 
C a l i b r a t i o n  'messages" I S e l f - C a l i b r a t i o n  

FFT 'messages' 
FPP "messagesn 
DFA I n t e r r u p t  'messages' 
DFA Counter ' b i t # *  

Channel 2 Zoom S i g n a l  I Zoom Test  I ZOOM 
Channel i Zoom Noise I Zoom Test  I ZOOM 

nnnnn 

I TEST ALL 
l ~ h a n n e l  i Zoom S i g n a l  I Zoom Test  I ZOOM 

UlUlUlUlU 
/ c h a n n e l  2 Zoom Noise 1 Zoom Test  I ZOOM IOIOIOIOI~ 

FFT Se l f -Tes ts  
FPP Se l f -Tes ts  
DFA I n t e r r u p t  Test  
DFA L o c a l  Bus Echo 

V V V V U  

~ 0 0 0 0 ~  
!ooooo 
00000 
n n n n m  

[ channe l  2  ist tort ion 1 t r o n t  t n a  l e s t  

0 
0 

0 0 0 0 ~  
.00000 

1 LO "messages* I LO F u n c t i o n a l  I LO FUNCTN ~~~~~~~~~~ 

00 
00 

FFT FUNCTN 
FPP FUNCTN ----- 
LOCAL BUS 

Table 7-6 TEST ALL Messages 

00 
00 



m m 
L L 
al al 
C, .4J 
m m 
.d .d 
m D 

d 2 
.lJ .lJ 
'C IC 
.d .,I 
c c co cn 
m m  
0 0 
m  m  + + 

d c u  L L 
m  m  

I r ( . l J . l J  
m m c c  
C C H H  
c C  
m m - c u  
C  c 
> O r ( r (  

m  PI 
V 4 J  c C 
J 3 C C  
n n m  m  
C C C T  
l H 0 0  

n I n m L n  n m m m  u a a q 

~IMRfFFFIFFFlW,WIH 
- - ---- - - --- - - - - - - -- - - - - - -- - -- -- - - - - -  , I I I I I I I, I I I I lol , , I I , H--l I I I 

- - 
0000 00--0 00 0--000 ox 0 0- 
0000 00 0 0 00 000 o o x  0 0 
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C. Test All Does Not Complete 

Use this procedure when the test log is not displayed within 5 minutes after pressing 
TEST ALL. 

1 .  Press the line switch off. 

2. Remove the following assemblies: 

A5 Digital Filter 
A7 FPP 
A9 FFT 

3. Press the line switch on and the H P  3562A keys as follows: 

SPCL 
. . . . . .  FCTN SERVIC 

TEST . . . . . .  TEST 
MEMORY . . . . . .  GLOBAL 

RAM 

If test fails or the display does not appear as in figure 7-5, start troubleshooting 
with the A8 Global RAM (go to 8-11). 

3562 S e r v i c e  T e s t s  
G l o b e l  Ram P e e e e s  

Figure 7-5 Global RAM Test Passes 
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4. Press the line switch off. 

5. Replace the A7 FPP assembly. 

6. Press the line switch on and the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

. . . . . .  FPP FPP 
FUNCTN 

If  this test fails, start troubleshooting with the A7 FPP (go to  8-10). 

7. Press the line switch off 

8. Replace the A9 FFT assembly. 

9. Press the line switch on and the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

. . . . . .  F FT FFT 
FUNCTN 

If  this test fails, start troubleshooting with the A9 FFT (go to  8-13). 

10. Press the line switch off 

11. Replace the A5 DCTL FLTR assembly. 

12. Press the line switch on and the HP 3562A keys as follows: 

TEST . . . . . .  TEST 
PROC . . . . . .  TEST 

D FA . . . . . .  FILTER 
TEST 

I f  this test fails, start troubleshooting with the A5 DCTL FLTR (go to  8-9). 

13. I f  the display is normal and the faul t  has not been found, go to  paragraph 7-8, 
"Isolating Front End Failures". 

14. I f  the display is defective and the faul t  has not been found, go to  paragraph 7-10, 
"Control Line Test". 



MODEL 3562A FAULT ISOLATION 

This procedure assumes the core assemblies are operating correctly and the Test All 
procedure was done. The self-diagnostic message 'Front End Fails' can be caused by the 
following assemblies: 

A1 Digital Source 
A4 Local Oscillator 
A5 Digital Filter 
A6 Digital Filter Controller 
A30 Analog source 
A32 Analog Digital Converter Channel 1 
A33 lnput Channel 1 
A34 Analog Digital Converter Channel 2 
A35 lnput Channel 2 

NOTE 

For some failures it takes up to three minutes to complete a test. 
I f  a test takes more than five minutes to terminate [the test log 
is displayed), the test has failed. 

A. Signal Check 

1. Press the line switch off. 

2. Remove the top cover. 

3. Press the line switch on. 

4. After the power-up tests are completed, use a scope to verify the signals listed 
in table 7-7. I f  all the signals are operating correctly, go to step 5. 

FRONT 
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Table 7-7 Front End Slgnal Check 

Test 
Location 

A1 TP4 

Signal 
Name 

A1 TP8 

A5 Digital Filter 
A4 TP8 I SYNC2 I A6 D FLTR CONT 1 part 7-81 C 1 

I I I I 

10.24 MHz 

A1 1703-1 
I I I I 

SAMP 

I Refer t o  step 5 for key presses t o  view CNTCLK. I 

Go To 
Waveform 

Number 

#2 

DREQL 

A4 TP24 

Probable Cause 
of Failure 

#5 

Press A2 fi t o  view the STIM@ waveform (STIM@ is 
disabled when calibration is done). 

A31 Trigger 

#5 

COS 

A1 T P l l  

8-1 8 

A34 ADC 2 

5. Press the HP 3562A keys as follows: 

8-1 9 

A5 Digital Filter 
A6 D FLTR CONT 

#6 

CNTCLK 

A30 TP8 

. . . .  SPCL FCTN SERVIC 
TEST . . . . .  LOOP 

ON 

8-9 

. . . . .  TEST 
SOURCE . . . . . .  FR END 

i NTFCE 

A4 LO 

A4 LO 

STIM@ 

1. Press the HP 3562A keys as follows: 

8-8 

8-5 #4 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
SOURCE . . . . . .  LO 

FUNCTN 

A1 Digital Source 

2. I f  this test fails, start troubleshooting with the A4 Local Oscillator (go t o  8-8). 

8-1 7 #8 

3. I f  this test passes, the A4 Local Oscillator is probably working correctly. 

A30 Analog Source 
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C. A5, A6 Digital Filter Check 

1. Press the line switch off. 

2. Pull the following assemblies up in their card nests: 

A32 ADC 1 
A33 INPUT 1 
A34 ADC 2 
A35 INPUT 

3. Press the line switch on. 

4. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
PROC 

. . . . . .  TEST . . . . . .  DFA 
D FA FUNCTN 

5. If this test fails, start troubleshooting with the A5 Digital Filter and A6 Digital Filter 
Controller (go to  8-9). 

6. If this test passes, the A5 Digital Filter and A6 Digital Filter Controller assemblies 
are probably operating correctly. Replace all assemblies in their card nests. 

7. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
INPUT . . . . . .  ADC . . . . . .  DICTAL 

is probably functioning correctly. 

9. I f  only one channel i s  failing and the DFA Functional test (DFA FUNCTN) passed 
for both channels, go to  part F. 
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D. A1 Digital Source Check 

1. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
. . . . . .  SOURCE SOURCE 

MA1 N 

2. When this test i s  finished press the keys as follows: 

. . . . . .  FR END 
INTFCE 

3. I f  the Source Main test or the Digital Source FIE Interface test fails, start 
troubleshooting with the A1 Digital Source (go to  8-5). 

4. If these tests pass, the A? Digital Source interface circuits t o  the A331A35 Inputs, 
the A32/A34 ADCs, and the A30 Analog Source are probably operating correctly 
(see exception note). I f  the digital source check passes, go t o  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 7 Cate Array 
ADC Channel 2 Cate Array 
Source ,Test 

Passes 
Passes 
Passes 
Passes 
Passes 
Passes 

Fails 
Faib 
Fails 

LO Functional Test 
DFA Filtered Chan interrupt 
DFA Unfiltered Chan Interrupt 

b. The signals in table 7-7 are correct. 

Passes 
Passes 
Passes 

The probable cause of the failure is the A7 Digital Source shift registers (A7 U206, 
A7 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 

FAULT I SO.LATI.0 N- 

1. Connect a scope t o  the source output on the front panel. Set the scope as follows: 

CHI V/Div 2 V/Div 
Coupling dc 
TimelDiv 500 p / D i v  
Trigger CHI 

2. Press the HP 3562A keys as follows: 

SOURCE . . . . . .  SOURCE 
LEVEL . . . . . .  5 V 

. . . . . .  FIXED 
SINE . . . . . .  I kHz 

3. Refer t o  figure 7-6 t o  verify the correct result. 

0.000(10 ace 2.50000 a c e  5.00000 a c e  

Offslt =. 0.000 volts 
l a  = 2.50000 mec 

Figure 7-6 Sine Wave 

4. If this test passes, the A4 Local Oscillator, the A1 Digital Source, and the A30 Analog 
Source are probably operating correctly, (except for chirp, noise, and trigger circuits). 
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F. lnput and ADC Failures 

This procedure isolates failures between the following assemblies: 

A32 ADCI 
A33 INPUT 1 
A34 ADC 2 
A35 INPUT 2 

The HP 3562A has two sets of identical assemblies: A32 i s  identical to  A34 and A33 is  
identical to  A35. This procedure interchanges these assemblies t o  aid in troubleshooting. 

NOTE 

A failure on the A34 ADC2 may cause both channels to fail. 

1. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVlC 

TEST . . . . . .  TEST 
INPUT . . . . . .  FR END 

FUNCTN 

2. I f  this test passes the A32/34 ADC and the A33/A35 lnput assemblies are probably 
operating correctly. 

3. Press the line switch off. 

4. Exchange A32 ADCI with A32 ADC2. 

5. Press the line switch on and repeat step 1. 

6 .  i f  the same chaiiiiei fails as failed before the exchange, start troubieshooting with 
the input assembly for that channel (go t o  8-20). 

8. I f  both channels failed before the exchange and also after the exchange, the A33, 
A35 lnput and A32, A34 ADC assemblies are probably not the cause of the failure. 
Go to  paragraph 7-10, "Control Line Test". 

C. SYNC2 Test 

The A4 Local Oscillator wil l  function without the A5 Digital Filter i f  the SYNC2 signal 
is activated. Perform this procedure to  determine if the A5 Digital Filter is the cause of 
the failure. 

1. Press the line switch off. 

2. Remove the A5 Digital Filter 
7-30 
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3. Put the 03562-66540 extender board in the A5 Digital Filter's card nest. 

4. Connect a square wave to  pin 16 on the extender board as follows: 

Function . . . . . . . . . . . . . . . . . . . .  Square Wave 
Frequency . . . . . . . . . . . . . . . . . . . . . .  .250 kHz 
Amplitude. . . . . . . . . . . . . . . . . . . . . . . .  .5 Vp-p 
dc Offset. . . . . . . . . . . . . . . . . . . . . . . . . . .  .2.5 V 

5. Press the line switch on and press the HP 3562A keys as follows: 

SOURCE . . . . . .  SOURCE 
LEVEL . .'. . . .  5 V 

FIXED . . . . . .  
SINE . . . . . .  1 kHz 

6. Use a scope to  verify COS at A4 TP24, Waveform #7. I f  this signal is not correct, 
start troubleshooting with the A4 LO (go to  8-8). 

7. Connect the scope to  the source output on the front panel. Set the scope as follows: 

CHI  V/Div 2 V/Div 
Coupling dc 
TimelDiv 500 ,s/Div 
Trigger CHI  

8. Refer t o  figure 7-7 t o  verify the correct result. 

0.00000 sec 2.50000 a e c  5.00000 a e c  

Ch. 1 = 2.000 voltsldlv Offset = 0.000 volt. 
Tirablse = 500 usecldiv Dally = 2.5WOO a e c  
Daltl V = 0.000 volts 
Vrrkari = 0.000 volts Vwrkw2 = 0.000 volts 

Figure 7-7 SYNC 2 Test Sine Wave 



FAULT ISOLATION MODEL 3562A 

9. I f  this test fails, start troubleshooting with the A4 Local Oscillator (go t o  8-8). 

10. I f  this test passes, the A4 Local Oscillator, the A1 Digital Source, and the A30 Analog 
Source are probably operating correctly, (except for chirp, noise, and trigger circuits). 
I f  this test passes, start troubleshooting with the A5 Digital Filter and A6 Digital 
Filter Controller assemblies (go to  8-9). 

NOTE 

I f  the cause of  the failure has not,been found, go to paragraph 
7-10, "Control Line Test". 

Source output failures can be caused by the A1 Digital Source, the A4 Local Oscillator, 
or the A30 Analog Source. Follow the Source Failures procedure starting with part A to  
isolate the defective assembly. 

A. Start 

1. If  all the source functions are operating except the random noise and burst random, 
start troubleshooting with the A1 Digital Source (go t o  8-5). 

2. I f  al l  the source functions are operating except burst random, periodic chirp, or 
burst chirp, go to  part D. 

3. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
SOURCE . . . . . .  LO 

FUNCTN 

4. I f  this test fails, start troubleshooting with the A4 Local Oscillator (go t o  8-8). 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
SOURCE . . . . . .  SOURCE 

MAIN 

7. When this test is finished press the keys as follows: 

. . . . . .  FR END 
INTFCE 



MODEL 3562A FAULT ISOLATION 

8. I f  the Source Main test or the Digital Source FIE Interface test fails, start 
troubleshooting with the A1 Digital Source (go to  8-5). 

9. I f  these tests pass, the A1 Digital Source is probably working correctly. 

B. Use a logic probe or scope to  verify the signals in table 7-8 are toggling between TTL 
level high and TTL level low: If any of the values are incorrect, go to  8-8. 

Table'7-8 Source Data 

I A4 TP24 / COS / A4 Ou t  1 #6 1 A4 Local Oscillator 1 
Test 

Location Signal 

A4 TP16 

A4 TP17 

C. I f  part B passed, start troubleshooting with the A30 Analog Source (go to  8-17). 

A4 TP14 

D. Burst Failures 

Inlout 

N DAT 

NLD 

1. Press the line switch off. 

NDCK 

2.  Place the A1 Digital Source on the 03562-66540 extender board. Connect the source 
output t o  the channel I input. 

Waveform 
Number 

A4 Ou t  

A4 Ou t  

3. Press the line switch on. 

Probable Cause 
of Failure 

A4 Out  

4. Press the HP 3562A keys as follows: 

#9 

# I  1 

MEAS 
. . . . . .  DlSP FILTRD 

. . . . . .  INPUT TIME 
REC 1 

A4 Local Oscillator 

A4 Local Oscillator 

# I  1 

5. Refer t o  figure 7-8 to verify a normal burst chirp. 

A4 Local Oscillator 
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FILT TIME1 OXOvlp 
7.95 

1 . 9 9  

Figure 7-8 Burst Chirp 

6. Use a scope and logic probe to  verify the signals in table 7-9 are toggling between 
TTL level high and TTL level low. I f  any of the values are incorrect, go t o  Section 
VIII. 

Table 7-9 Burst Mode Slgnals 

Test 
Location 

A1 J 701 -3 

I f  NCLK fails, NSYNC also fails. Start troubleshooting with the A? 
Digital Source [go to 8-5). 

A1 J 701 -1 

A1 )I-1 

A1 11-5 

7. I f  the signals in table 7-9 are correct, start troubleshooting with the A30 Analog 
Source (go t o  8-1 7). 

Signal 

NCLK 

7-10 CONTROL LINE PEST 

NSYNC 

DACDAT 

BURSTEN 

Control line failures can cause false error codes and multiple failure messages. This 
procedure determines if a control line i s  defective. 

Inlout 

A1 Out 

A4 Out 

A1 Out 

A1 Out 

Waveform 
Number 

# I  3 

Probable Cause 
of Failure 

A1 Digital Source 

# I  3 

- 

- 

A4 Local Oscillator 

A1 Digital Source 

A1 Digital Source 
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A. Perform steps 1 through 7: 

1. Press the line switch off. 

2. place the A2 System CPU on the 03562-66540 extender board. 

3. Press the line switch on. 

4. Verify the RESETL line is  a TTL level high at test point A2 U604-16. 

5. After the power-up sequence i s  completed, use a logic probe to  verify the signals 
in table 7-10 are toggling between TTL level high and TTL level low. 

6. If a line is  TTL level stays low, go to  part B. 

7. Use table 7-10 to  determine which assembly is  defective. 

Table 7-10 Control Lines Set #I  

Test 
Location 

A2 U500-1 

Press any key to toggle KYBRDL. 

I I I 

A2 U500-2 

A2 U500-3 

A2 U500-13 

Signal 

I RQT4L 

lRQT5L 

IRQT6L 

IRQT3L 

A2 U604-3 

Inlout 

A9 Out 

A2 U604-5 

Probable Causes 
of Failure 

A2 CPU, A9 FFT 

A6 Out 

A8 Out 

A7 Out 

I I I 

KYBRDL 

A2 CPU, A6 D FLTR CONT 

A2 CPU, A8 RAM 

A2 CPU, A7 FPP 

ASL 

A2 CPU 
A1 DCTL SCE 

A2 U604-I4 

A2 U508-4 

A2 Out 

A2 Out A2 U604-7 

A2 PI -11 

A2 U604-18 

/ A2 U508-5 I MR68L I A2 Out ( A2 CPU, A8 RAMe 

A2 CPU, A15 KEYBD 

A2 Out 

I I 

WRITEL , 

VIOL 

DTACKL 

A2 U508-2 

Any assembly on the system bus: 

ENBLL 

VMAL 

A2 Out 

A2 In 

VPAL 

A8 RAMIDSPL 
A9 FFP 
A15 KEYBD 

A2 Out 

A2 Out 

A2 CPU, A1 DCTL SCE, 
A3 ROM, A4 LO 

A2 CPU, A4 LO 

A4 Out A2 CPU, A4 LO 
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B. Perform steps 1 through 6 for each of the following assemblies: 

A1 Digital Source 
A3 Program ROM 
A6 Digital Filter Controller (also remove the A5 Digital filter) 
A7 FPP 
A8 Global RAM (MR68L should remain low with the RAM removed) 
A9 FFT 
A15 Keyboard (disconnect cable W10 from the A12 Mother Board) 

1. Press the line switch off. 

2. Remove the assembly. 

3. Press the line switch on. 

4. I f  the failing control line in table 7-10 i s  now toggling or TTL level high, start 
troubleshooting with this assembly (go to'section Vl I I ) .  

5. Press the line-switch off. 

6. Replace the assembly. 

C. Perform steps 1 through 6 as follows: 

1. Press the line switch off. 

2. Replace the A2 System CPU in i t s  card nest. Place the A8 Global RAM on the 
03552-66540 extender board. 

3. Press the line switch on. 

4. After the power-up sequence is  completed, use a logic probe to verify the signals 
I --, ir; table 7-17 aie toggling between TTL lwei high and i i L ievei iow. 

-- - - - -- - -- --- - 
6.u-UYFESlF7~1TtTdFEminF w t i t h  assembly is defective. 
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Table 7-1 1 Control Lines Set #2 

MODEL 3562A . 

Location I Test I Signal 

A8 U306-8 

InIOut 

A8 U608-11 

A8 U608-I2 

A8 U608-I4 

A8 U608-16 

A8 U608-17 

A8 U608-18 

A8 U509-7 

A8 U509-12 

Probable Causes 
of Failure 

CDSL 

A8 U509-I4 

A8 U509-I 6 

D. Perform steps I .through 6 for each of the following assemblies: 

GR/CWL 

RFDL 

MRFPPL 

MRDFZL 

MRDFI L 

MRFFTL 

MCDFZL 

MCFFTL 

A8 U301-8 

A8 U406-8 

A2 System CPU 
A5 Digital Filter 
A7 FPP 

I 

A8 Out  

MCDFI L 

MCFPPL 

1. Press the line switch off 

Any assembly on the global bus: 

A8 Ou t  

A17 O u t  

A7 Out  

A5 Ou t  

A5 Out  

A9 Ou t  

A8 Ou t  

A8 Ou t  

BZCDSL 

DAVL 

2. Remove the assembly. 

A2 CPU, A5 DCTL FLTR 
A7 FPP, A8 RAM 
A9 FFT, A17 DSPL 

A8 RAM, A17 DSPL 

A8 RAM, A7 FPP 

A8 RAM, A5 DCTL FLTR . 

A8 RAM, A5 DCTL FLTR 
- 

A8 RAM, A9 FFT 

A8 RAM, A5 DCTL FLTR 

A8 RAM, A9 FFT 

A8 Out  

A8 Ou t  

3. Press the line switch on. 

A8 RAM, A5 DCTL FLTR 

A8 RAM, A7 FPP 

A8 Ou t  

A8 Ou t  

4. If the failing control line in table 7-11 is now toggling or TTL level high, start 
troubleshooting with this assembly (go to Section VI I I). 

A8 RAM, A17 DSPL 

A8 RAM, A17 DSPL 

5. Press the line switch off. 

6. Replace the assembly. 
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E. Perform steps 1 through 5 as follows: 

1.  Press the line switch off. 

2. Replace the A8 Global RAM in i t s  card nest. Place the A6 Digital Filter Controller 
on the 03562-66540 extender board. 

3. Press the line switch on. 

4.. After the power-up sequence is completed, use a logic probe to  verify the signals 
in table 7-12 are toggling between TTL level high and TTL level low. 

Table 7-1 2 Control Llnes Set #3 

Location I Test I Signal 

5:If any of the lines are not toggling, start troubleshooting with the A6 Digital Filter 
Controller (go to  8-9). 

1n10ut 

A6 U304-6 
A6 U304-7 
A6 U304-9 

6. Replace the A6 Digital Filter Controller in i t s  card nest. 

7-1 1 ISOLATING TRIGGER FAILURES 

BLDSL 
BWRITEL 
BUDSL 

This procedure assumes the instrument operates correctly in the free run mode, but  does 
no t  operate correctly in the trigger mode. Follow this procedure starting with part A t o  
isolate the defective assembly. 

A6 Out 
A6 Out 
A6 Out 

A. Start 

SPCL 
. . . . . .  FCTN SERVIC 

. . . . . .  TEST TEST 
ALL 

3. I f  any self-tests fail, go t o  paragraph 7-7. 
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Table 7-1 1 Control Lines Set #2 

MODEL 3562A , 

D. Perform steps I .through 6 for each of the following assemblies: 

Test 
Location 

A8 U306-8 

A8 U608-I1 

A8 U608-12 

A8 U608-14 

A8U608-I6 

A8 U608-I 7 

A8 U608-18 

A8 U509-7 

A8 U509-12 

A8 U509-14 

A8 U509-I6 

A8 U301-8 

A8 U406-8 

A5 Digital Filter 

_----------- -1-a~- 13f  ertace 

I .  Press the line switch off. 

2. Remove the assembly. 

Signal 

CDSL 

CR/CWL 

RFDL 

MRFPPL 

MRDFZL 

MRDFI L 

MRFFTL 

MGDF2L 

MCFFTL 

MCDFI L 

MCFPPL 

B2CDSL 

DAVL 

3. Press the line switch on 

4. I f  the failing control line in table 7-11 is now toggling or TTL level high, start 
troubleshooting with this assembly (go t o  Section VIII). 

Inlout 

A8 Out 

A8 Out 

A17 Out 

A7 Out 

A5 Out 

A5 Out 

A9 Out 

A8 Out 

A8 Out 

A8 Out , 

A8 Out 

A8 Out 

A8 Out 

5. Press the line switch off. 

Probable Causes 
of Failure 

Any assembly on the global bus: 

A2 CPU, A5 DCTL FLTR 
A7 FPP, A8 RAM 
A9 FFT, A17 DSPL 

A8 RAM, A17 DSPL 

A8 RAM, A7 FPP 

~8 RAM, A5 DCTL FLTR - 

A8 RAM, A5 DCTL FLTR 

A8 RAM, A9 FFT 

A8 RAM, A5 DCTL FLTR 

A8 RAM, A9 FFT 

A8 RAM, A5 DGTL FLTR 

A8 RAM, A7 FPP 

A8 RAM, A17 DSPL 

A8 RAM, A17 DSPL 

6. Replace the assembly. 
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E. Perform steps 1 through 5 as follows: 

1. Press the line'switch off. 

2. Replace the A8 Global RAM in i t s  card nest. Place the A6 Digital Filter Controller 
on the 03562-66540 extender board. 

3. Press the line switch on. 

4. After the power-up sequence i s  completed, use a logic probe to  verify the signals 
in table 7-12 are toggling between TTL level high and TTL level low. 

Table 7-1 2 Control Lines Set #3 

A6 U304-6 BLDSL A6 Out 
A6 U304-7 BWRITEL A6 Out 1 A6 U304-9 1 RUDIL 1 A6 Out 1 

- -  - - -  

Test 
Location 

5, I f  any of the lines are not toggling, start troubleshooting with the A6 Digital Filter 
Controller (go to  8-9). 

6. Replace the A6 Digital Filter Controller in i t s  card nest. 

Signal 

7-1 1 ISOLATING TRIGGER FAILURES 

InIOut 

This procedure assumes the instrument operates correctly in the free run mode, bu t  does 
no t  operate correctly in the trigger mode. Follow this procedure starting with part A to  
isolate the defective assembly. 

A. Start 

2. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

. . . . . .  TEST TEST 
ALL 

3. I f  any self-tests fail, go to  paragraph 7-7 
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4. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
SOURCE . . . . . .  SOURCE 

M A  l N 

5. When this test is finished press the keys as follows: 

. FR END 
INTFCE 

6. I f  the Source Main test or the Digital Source FIE Interface test fails, start 
troubleshooting with the A1 Digital Source (go to  8-53. 

7. I f  the trigger operates correctly except in remote HP-IB trigger mode and the A1 
Digital Source self-tests passed, start troubleshooting with the A2 System CPU (go 
to  8-6). 

B. Use a BNC Tee to  connect the front panel source output t o  channel 1 and channel 2. 

Press the HP 3562A keys as follows: 

SOURCE . . . . . .  SOURCE 
LEVEL . . . . . .  5 V 

. . .  FIXED 
. . . . .  SINE .' 125 Hz 

SELECT 
TRIG . . . . . .  CHAN 1 

INPUT 

REC 1 

SCALE. . . . . . .  Y FIXD 
SCALE . . . . . .  -7 ,  7 V 

Refer t o  figure 7-9 to-verify the correct result. 
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3562A TOP VIEW, 
COVER REMOVED 

FRONT 

D. Use a scope to verify the signals TRIG IN and TRIGRO are operating correctly as shown 
in waveform -14 (refer to  7-13). I f  these signals are correct go to  part C. 

E. Perform steps 1 through 5 as follows: 

1. Press the line switch off .  

2. Put A32 ADC 1 on the 03562-66541 extender board. 

3. Press the line switch on. 

4. Repeat part B. 

Location 

A32 TP303 

A31 TP3 

Signal 

TRIG1 @ 

TRIGRO 

Inlout 

A32 Ou t  

A31 Ou t  

Number 

#1 5 

of Failure 

A32 ADC 1 (go t o  8-1 9) 

# I  5 A31 Trigger (go to  8-18) 
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F. Perform steps 1 through 5 as follows: 

1. Press the line switch off. 

2. Put A32 ADC 2 on the 03562-66541 extender board. 

3. Press the line switch on. 

4. Repeat part C. 

5. Use a scope to  verify the signals in table 7-14 are operating correctly. 

Table 7-1 4 Trigger Signal Check #2 

I A34 TP303 I TRIG!@ / A34 Out  1 # I 6  1 A34 ADC 2 (go t o  8-19) / 
Location Signal 

Waveform Probable Cause 
InIOut ( Number 1 of Failure 

C. Perform steps 1 through 4 as follows: 

A31 TP3 

1. Press the line switch off. 

2. Put A30 Analog Source on the 03562-66541 extender board. 

TRICRO 

3. Press the line switch on. 

4. Use a scope to  verify the signals in table 7-15 are operating correctly. Press A2 S1 
(reset switch on A2 CPU) to  view the STIM@ and CALTRIC waveforms (these signals 
are disabled when calibration is  finished). 

A31 Out  

Table 7-1 5 Trigger Signal Check u3 

I Press A2 S1 to  view waveforms. I 

# I  6 

I A30 TP8 / STIM@ 1 A30 Ou t  / # I 7  , 1 A30 ANLC SCE (go t o  8-17) ( 

A31 Trigger (go t o  8-18) 

H. Perform the following steps: 

A30 J 30-1 9 

1. Press the line switch off. 

2. Put the A1 Digital Source on the 03562-66540 extender board. 

3. Press the line switch on. 

CALTRIC A30 Ou t  # I  7 A30 ANLC SCE (go t o  8-17) 
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4. Repeat part B. 

5. Use a logic probe or scope to verify the signals in table 7-16 are toggling between 
TTL level high and TTL level low. 

Table 7-1 6 Trigger Signal Check #4 

I A1 Jl-83 ( ARML I A6 Out 1 

Test 
Location 

A1 TP9 

6. Press the PAUSEICONT key. ARML should now remain at TTL level high. 

7. If ARML and BFST are operating correctly, start troubleshooting with the A6 Digital 
Filter Controller (go to 8-9). 

Signal 
Name 

BFST 

8. Connect A1 TP12 to A1 J705-2. 

- - 

Inlout 

A1 Out 

9. Repeat part B. 

10. If the instrument now triggers (the waveform may move around on the display), 
start troubleshootir~g with the A6 Digital Filter Controller (go to 8-9). 

11. If the instrument s t i l l  does not trigger, start troubleshooting with the A1 Digital 
Source (go to 8-5). 

7-1 2 LOOP MODE AND INTERMITTENT FAILURES 

Loop mode is used for some signature analysis tests and to find intermittent failures. Many 
intermittent fai!ures ca:: be isolated by riiiiiiliig the self-tests in this mode. When the ioop 
mode i s  activated, the instrument continuaiiy repeats a test until power is cycled, the 

TEST ALL 
HP-IB DlAG 
DFA FUNCTN 
FILTER TEST 
FFT FUNCTN 
FPP FUNCTN 
GLOBAL RAM 
PROC ROM 
SOURCE FUNCTN 
LO FUNCTN 
FR END FUNCTN 
DICTAL TEST 
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Use paragraph 7-14 for the location of the service test keys. 

To turn the loop mode on press the following keys: 
SPC L 

. . . . . .  FCTN SERVIC 
. . . . . .  TEST LOOP 

O N  

Press the keys to  start a self-test. Failures of a test are entered in the test log, the self-test 
stops, and the test log is displayed. 

To turn the loop mode off press A2 S1 (reset switch on A2 CPU) or press the keys as follows: 

RETURN . . . . . :  LOOP 
OFF 

Troubleshooting Hints 

1. Common causes of intermittent failures are: 

Cold solder joints 
Loose cables 
ICs loose in sockets 
Loose screws on power supply 
An assembly partially out of its card nest 

2. An intermittent failure in the instrument can be caused by an assembly's bottom 
connector that attaches the assembly to  the A12 Mother Board. Check for loose 
pins on the connector. 

3. I f  the instrument intermittently fails t o  power up, the most 
supply control circuits (go to  8-16). 

likely cause i s  the power 

4. Intermittent keyboard failures can be caused by the ribbon cable (W10) between 
the A1 5 Keyboard and A12 Mother Board. 

- .. _--_____-I- -. - , -- -- - - 
- - - - - - --. - * - - .- -- - . 

6 4 

- 
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Use these waveforms to  verify operation at various test points in the instrument. Al l  
oscilloscope measurements are taken using a 10:l probe. Notes unique to  a measurement 
are written next t o  the waveform. 

Service procedures described in  this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can, i f  contacted, result in  personal injury. 

Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 
Probe 10:I 

Setup 

20.48 M H z  

Connect CHI to A31 TP10 

Oscilloscope: 

CHI V/Div 100 mV/Div 

CHI Coupling d c 

Time/Div 20 ns/Div 
Trigger CHI 

10.24 M H z  

Connect CHI to A1 TP4 

CHI V/Div 100 mV/Div 

CHI Coupling d c 

Time/Div 50 ns/Div 

Trigger CHI 

Important 
Parameters 

Time 

Pulse shape 

Time 

Pulse shape 

Waveform 
CHI CPLG-DC 

CHI CPLG-DC 
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Table 7-1 7 Instrument Waveforms cont. 

Al l  jumpers should be in normal position 
Probe lo:? 

Setup 

8 MHz 

Connect CHI to A2 TP5 

Oscilloscope: 

Bandwidth Limit: ON 
CHI V/Div 100 mV/Div 
CHI Coupling d c 

Time/Div 50 ns/Div 
Trigger CHI 

Important 
Parameters 

Time 

Pulse shape 

Press the keys as follows to view CNTCLK: 

SPCL FCTN . . . . . . .  SERVIC TEST.. . . .  LOOP 
ON 

CNTCLK 

Connect CHI to  A1 TP l l  

Oscilloscope: 

Bandwidth Limit: ON 

CHI V/Div 100 mV/Div 

Time/Div 10 ps/Div 
Trigger CHI 

. . .  TEST SOURCE 

Time 

Waveform 

CHI CPLG-DC 

M a i n -  5 0  nt/Div 

#3 

FR END 
INTFCE 

Press A2 S1 (reset switch on A2 CPU) after viewing waveform. I 
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Table 7-1 7 Instrument Waveforms cont. 

Al l  jumpers should be in normal position 
Probe 10:l 

Setup 

SAMP and DREQL 

Connect CHI to  A1 TP8 
Connect CH2 to A1 J703-1 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling dc 
CH2 Coupling dc 

Time/Div 1 &Div 
Trigger CHI 

Important 
Parameters 

Time 
relationship 

SYNC2 and COS Time 
relationship 

Connect CHI to  A4 TP8 
Connect CH2 to  A4 TP24 Pulse shapes 

Oscilloscope: I 
CHI V/Div 200 mV/Div 
CH2 V/Div 100 mV/Div 
CHI Coupling d c 
CH2 Coupling d c 

Time/Div 1 ps/Div 
Trigger CHI 

Waveform 

OVdc 

OVdc 

C H I  CPLG-DC CH2  CPLG-DC 

OVdc 

OVdc 

#6 
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Table 7-1 7 Instrument Waveforms 

FAULT ISOLATION 

All jumpers should be in normal position 
Probe 70:7 

Important 
Setup Parameters Waveform 

Refer to the SYNC2 Test for setup (7-8, part G). 
I I 

COS (no DFA) 

Connect CHI to A4 TP24 

Dscilloscope: 

CHI V/Div 100 mV/Div 

CHI Coupling dc 

TimelDiv 1 us/Div 

OVdc 

Trigger c HI #7 

Press A2 S1 to view STIM@. 

Connect CHI to A30 TP8 

Oscilloscope: 

Bandwidth Limit: ON 
CHI V/Div 10 mV/Div 
CHI Coupling d c 

Time/Div 5 p /D iv  
Trigger CHI 

Connect CHI to A4 TP16 
Connect CH2 to A4 TP17 

Oscilloscope: 

CHI V/Div 100 mV/Div 
CH2 V/Div 200 mV/Div 

CHI Coupling dc 
CHI Coupling dc 
Time/Div 500 ns/Div 
Trigger CHI 

Time 

Pulse shape 

Amplitude 

CHI CPLG-DC 



FAULT ISOLATION MODEL 3562A 

Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 
Probe 70:7 

Setup 
- 

SYNC2 and NLD 

Connect CHI to A4 TP8 
Connect CH2 to A4 TP17 

Oscilloscope: 
Bandwidth Limit: ON 
CHI V/Div I 0 0  mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling dc 
CH2 Coupling dc 
Time/Div I ps/Div 
Trigger CH2 

NLD and NDCK 

Connect CHI to A4 TP17 
Connect CH2 to A4 TP14 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling dc 
CH2 Coupling dc 

Time/Div 1 ps/Div 
Trigger CHI 

Important 
Parameters 

Time 
relationship 

Time 
relationship 

Set 148 j3 in test (T) position to view Display Refresh. 

I 

Oscilloscope: 

CHI V/Div 200 mV/Div 

CHI Coupling d c 

Time/Div 5 ms/Div 

Trigger CHI 

Waveform 
C H I  C P L G - D C  C H 2  C P L G - D C  

OVdc 

OVdc 

M a n n -  I u z / D t v  

# I  0 

OVdc 

OVdc 

C H I  C P L G - D C  CHZ C P L G - D C  

Set A8 J3 to normal (N) position after viewing waveform. 
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Table 7-1 7 Instrument Waveforms 

FAULT ISOLATION 

Probe 70:7 
I 

Important 
Setup Parameters Waveform 

Press the keys as follows to view NSYNC and NCLK: 

SOURCE . . . . . . .  SOURCE LEVEL ....... 5 V  

. . . . . . .  BURST CHIRP 

NSYNC and NCLK 

Connect CHI to A1 1701-1 
Connect CH2 to A1 J701-3 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling d c 
CH2 Coupling d c 

Time/Div 2 ms/Div 
Trigger CHI 

I I 

Refer to paragraph 7-11 for the HP 3562A input and key presses to view TRIG IN and TRICRO. 

TRIG !N and TRIGRO 

Connect CHI to A31 TPI 
Connect CH2 to A31 TP3 

Osciiioscope: 

Bandwidth Limit: ON 

CHI Coupling d c 
CH2 Coupling dc 
Time/Div 2 ms/Div 
Trigger CH2 

Time 
Relationship 

Pulse shape 
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Table 7-1 7 Instrument Waveforms 

All jumpers should be in normal position 
Probe 10:l 

Refer to paragraph 7-11 for the HP 3562A input and key presses to view TRICl@ and TRICRO. 

Setup 

TRICl@ and TRICRO 

Connect CHI to A32 TP303 
Connect CH2 to A31 TP3 

Important 
, Parameters 

Oscilloscope: 

Waveform 

Bandwidth Limit: ON 
CHI V/Div 100 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling dc 
CH2 Coupling dc 
Time/Div 1 ms/Div 
Trigger CH2 

Time 
Relationship 

Pulse shape 

CH1 CPLG-DC CH2 CPLG-DC 

OVdc 

OVdc 

M a l n -  1 . 0  r n s / D n v  

Refer to paragraph 7-11 for the HP3562A input and key presses to view TRICZ@ and TRICRO. 

TRIC2@ and TRICRO 

Connect CHI to A34 TP303 
Connect CH2 to A31 TP3 

Bandwidth Limit: ON 

CHI V/Div 100 mV/Div 
CH2 V/Div 200 rnV/Div 

Time/Div 1 ms/Div 
Trigger CH2 

Time 
Relationship 

Pulse shape 

CHI CPLG-DC CH2 CPLG-DC 
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Table 7-1 7 Instrument Waveforms 
-- - - 

All  jumpers should be in normal position 
Probe 10:7 

Setup 
Important 
Parameters Waveform 

Press A2 S1 to view STIM@ and CALTRIC. 

STIM@ and CALTRIG 

Connect CHI to A30 TP8 
Connect CH2 to A30 J30-19 

Oscilloscope: 

Bandwidth Limit: ON 
CHI  V/Div 10 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Cotipling dc 
CH2 Coupling .dc 
Time/Div 5 ps/Div 
Trigger CHI 

Time 
Relationship 

Pulse shape 

C H I  C P L G = D C  C H 2  C P L G = D C  
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7-14 SPCL FCTN KEY 

This paragraph shows the location of all the service test keys. Use the key map t o  f ind 
the key for a particular self-test. All keys marked in bold perform a self-test or a group 
of self-tests. Other soft keys are .either used to  reach the next level of soft keys or are 
used for other purposes such as adjustments and signature analysis. 

SELF 
TEST 

SERVIC 
TEST 

TIME 
H.M.S. 

DATE 
M. 0. Y 

TEST 
ALL 

TEST 
MEMORY 

TEST 
PROC 

BEEPER 
ON OFF 

SOURCE 
PROTCT 

PwrSRQ 
ON OFF 

1::;: 

,,::a l7J 
LOOP 

ON OFF 
FAULT 

LOG 

CLEAR 
TEST 

FR END 
AO?UST 

ADC FR END 
NNCTN [ 

FIRST 
PASS [ 

DIGTAL 
TEST [ 

OIGTAL 
TRACE [ 

SECOND 
PASS [ 

Figure 7-10 SPCL FCTN Key Map 



OFFSET 
ADJUST a 
CALIBR 
ADJUST 

SIDE A 
20 dB 

SIDE 0 
20 dB 

SIDE A 
40 dB 

SIDE B 
40 dB 

SOL& 
FWCTN 

SOURCE 
WAIN 

ZOOM ml 
w 

LO 
FUNCTN 

LO DSA 
PATT 1 

LO DSA 
PATT 2 

RETURN 

TEST 
FFT 

I FFT 

FFT 

DM A 
BUS 

FILTER 
BUS 

RETURN 
DFA 

PATT 1 i 

DFA a PATT 2 

RETURN 

COmANo 
POINTR 

BLOCK 
SET 

ALU 
TEST A 

ALU 
TEST B 

RESET 
FPP 

JUMPER 
ECHO 

RETURN 
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A. Test Log 

The test log is  a record of the results of the last self-test run. Pass and fail messages are 
entered in the test log while a self-test is running. The results of the power-up tests are 
also entered in the test log. I f  a self-test stops before finishing or t o  verify the result of 
the power-up tests, the test log can be read by pressing the keys as follows: 

SPCL 
FCTN . . . . . .  SERVICE 

TEST TEST 
RESULT . TEST 

LOG 

I f  a self-test fails, error messages are listed for each test, then the test name is listed. For 
example (figure 7-11), the Gate Array Test only failed on channel 1 when the test was 
performed in the TEST ALL sequence. 

I 

Figure 7-1 1 Test Log Example 

TEST MESSAGES 

TEST NAME 

3562 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  P r o c e s s o r  Paeesee 
FFT P roceseo r  Paeeee 
G l o b a l  Aam Paesee 

[ 
ADC Channe l  2 Gate  A r r a y  . . . . . . . . . . . . . . . . .  Paeeee 

+ ADC Channe l  1 L o g i c  FAILS 
ADC Channe l  1 Pos O v e r f l o w  . . . . . . . . . .  FAILS 
ADC Channe l  1 Neg ~ v e r t l o w .  . . . . . . . . .  FAILS 

*ADC B a t e  A r r a y  . . . . . . . . . . . . . . . . . . . . . . . .  FAILS 
Source  T e s t  Paeees 

Chan 1 I n p u t  O p e r a t i o n . .  ............ F A I L S  
Chan 2 I n p u t  O p e r a t i o n  Passee 
Chan 1 I n p u t  D i e t o r t i o n  . Paeeee 
Chan 2 I n p u t  D i e t o r t i o n  Paseee 

F r o n t  End. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAILS 
C a l i b r a t i o n  W a i t  Paaeee 
C a l i b r a t i o n  Accuracy  Paeses 
C a l i b r a t i o n  Source  . . . . . . . . . . . . . . . . . .  F A I L S  

C a l i b r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  FAILS 
D F A  Filtered Chon i n t e r r u p t  Paaeee 
DFA U n f i l t e r e d  Chan I n t e p r u p t  Paaees 
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5. Fault Log 

The fault log l i s ts  the A2 System CPU run-time errors or discrepancies. It also gives the 
revision code of the software that is in the instrument. Only assemblies that use the system 
bus generate fault log error messages, however, a failure on any assembly may cause a 
fault log entry. Use the fault log as a supplement to the fault isolation procedure. To 
read the test log press the keys as follows: 

SPCL 
FCTN . . . . . .  SERVICE 

TEST . . . . . .  TEST 
RESULT . . . . . .  FAULT 

LOG 

Fault log messages accumulate in the fault log until the log is  cleared. Use table 7-18 
to interpret fault 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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Table 7-18 System CPU Address Map 

MODEL 3562A 

Data Address Description 

Keyboard I A15 

From 

000000000 

00003D000 

000060000 

OOODOOOOO 

OFFFF8001 

OFFFF8011 

OFFFF8100 

' LO 
Lcl Oscil. 

To 

000007FFF 

000040FFF 

00007FFFF 

000E3FFFF 

OFFFF8OOF 

OFFFF801F 

1 OFFFF8104 

FPP 

I BC 

Front End 
CONA Timeout 
Trig Phase Error 

Fault 

Monitor ROM 

Program RAM 

Data RAM 

Program ROM 

HPlB 

Programmable 
Timer 

1 Display 

A7 

A6 

A1 

I 

- - 

A2, A7 

A2, A5, A6, A31 

A l ,  A2, A3, A4, A5, A6 

A l ,  A2, A3, A4, 
A5, A6, A31, 

OFFFF81CO 

Assembly 
Generating 

Message 

A2 

A2 

A8 

A3 

A2 

A2 

1 A8 

Possible 
Assemblies 

Failing 

A2 

A2 

A2, A8 

A2, A3 

A2, A22 

A2 

1 A2, A8, A17 

Cal Failure - Any assembly 
- -  - 

OFFFF81CE 
-- 

F FT A9 

A32, A34 

A2, A9 
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The self-tests consist of approximately 40 different tests that are run either in groups or 
individually t o  test a particular assembly, a function, or the entire instrument. The power-up 
tests are executed on turn-on, and the rest of the self-tests are invoked by pressing soft 
keys. This section describes the sequence of tests executed in groups and the SERVIC 
TEST soft key tests. Refer t o  table 7-4, "Power-up Test Codes" and table 7-6, "TEST ALL 
Messages" for a general description of the test result messages. For a detailed explanation 
of test result messages, refer to  the troubleshooting paragraph for the assembly failing. 

A. Power-Up Tests 

The power-up tests consist 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 Global RAM, the global 
bus, and the system bus. Fault and pass co,des for these assemblies are displayed using 
the A2 System CPU test LEDs (A2 DS3, A2 DS4). The high-level tests exercise the A9 FFT, 
A7 FPP, A5 DCTL FLTR, and A6 D FLTR CONT assemblies. Faults on these assemblies 
are displayed in the test,log. The instrument performs a calibration if the power-up tests 
pass. Refer t o  figure 7-12 for the power-up sequence. 
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Line switch P 

Initialize 

A8 Ciobai RAM 

Global Bus Tests * 

Test Code on 
Test LEDs, 

Display 
Test Log 

A9 FFT 

A7 FPP 

I 
Self-Test 

* 

A5/A6 DFA 
I Interrupt Test . 

CORE TEST 
SEQUENCE 

* * 
0 

j < Pass i\ii Core 

* Tests Pass . 
I 
0 

Figure 7-1 2 Power-up Sequence 
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6. Service Test Soft Keys 

This section describes the function of each of the service test soft keys. Refer t o  figure 
7-10, "SPCL FCTN Key Map" for the location of each of the soft keys. Refer t o  Section 
VI  I and Section V l l l  for information on how to  use the service test soft keys to  isolate 
a failure. 

SELF TEST 

The SELF TEST key invokes a sequence of self-tests that thoroughly exercises the digital 
and analog hardware of the instrument. This test is designed to  be used by the user t o  
determine if the instrument is  functioning correctly. I f  this self test sequence fails, the 
failure i s  entered in the test log and 'Self Test Fails' i s  displayed. Refer t o  figure 7-13 for 
the SELF TEST sequence. 
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SERVIC TEST 

FAULT ISOLATION 

This key displays the first level of soft keys used in servicing the HP 3562A. 

TEST ALL 

The TEST ALL key invokes a sequence of  self-tests that thoroughly exercises the digital 
and the analog hardware in the instrument. Each of the self-tests in the TEST ALL sequence 
can be run individually to  help isolate the failure (Refer t o  paragraph 7-7, "TEST ALL"). 
As the TEST ALL sequence is executed the results of each self-test i s  entered in the test 
log. When the sequence is completed the test log is  displayed. Refer to  figure 7-14 for 
the TEST ALL sequence. 
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1-1 
Zoom Test 

Performs 
LO Functional 

Performs 
DFA Funct~onal 

DFA Filter Test 

Flgure 7-1 4 TEST ALL Sequence 
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TEST M E M O R Y  

This key displays the menu of soft keys used in testing the A8 Global RAM and A17 Display 
Interface. 

GLOBAL RAM 

This key initiates the global functional test (this test i s  done on power-up). The 
global bus is  tested by echoing data over the bus. If this test passes, a 'marching 
pattern' test is done to  TEST ALL of the A8 Global memory. In 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 problems on the address lines and in 
the refresh circuits. To find address failures, the memory is initialized by writing 
the address of each location into the location. The contents are then read out and 
verified. (Refer to 8-11) 

PROG ROM 

At this time, this test has no function. A complete test of the A3 Program ROM 
is  done on power-up. 

DSPINT TEST 1, DSPINT TEST 2, DSPINT TEST 3, DSPINT TEST 4 

These keys are used to isolated failures in the display interface circuits on the 
A8 Global RAM and A17 Display Interface assemblies (refer to  8-11). When one 
of these keys is  pressed the HP 1345A display is  disabled. 

TEST PROC 

This key displays the menu of soft keys used to test processing assemblies in the instrument. 

TEST FPP, 

This key displays the menu of soft k q s  used to test the A7 Floaiing Point Processor. 
The FPP function test performs a complex multiplication on internally generated 

TEST FFT 

This key displays the menu of soft keys used to test the A9 Fast Fourier Transform 
Processor. The FFT function test exercises the FFT functions by performing a forward 
and a reverse FFT, and exponential, Hanning, uniform, flattop, and user-defined 
windows on a known block of data. For a complete description of the FFT self- 
tests refer to paragraph 8-13, part A. The instrument needs to  be preset before 
running any of the FFT self-tests. Several measurement setups can cause the FFT 
self-tests to fail by setting parameters used.by the FFT to unknown values. 
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TEST DFA 

This key displays the menu of soft keys used to  test the A5 Digital Filter and the 
A6 Digital Filter Controller. The DFA functional test performs a zoom test using 
each channel on an internally generated square wave. This test does not use the 
inputs, ADCs, or analog source assemblies. For a complete description of the DFA 
self-tests, refer t o  paragraph 8-9. The DFA PATT I test requires jumper A5 J7 to  
be set t o  test position. The DFA PATT 1 test i s  used for self-test and for signature 
analysis. The DFA PATT 2 is used, only for signature analysis. When DFA PATT 2 
is pressed 'System Fault' i s  displayed. 

TEST KEYBD 

This key tests the A15 Keyboard system interfacexircuits. The A2 System CPU 
reads the keyboard status register and compares the result with a known good 
value. A t  the same time, the front panel LEDs are flashed on, then off. 

TEST CPU 

This key displays the menu of the soft keys used to  test the HP-IB circuits on the 
A2 System CPU and the A22 HP-Interface Bus. The HP-IB FUNCTN key tests the 
General Purpose lnterface Bus Adapter (A2 U412) by writing data to  its registers 
and reading the data back. This test does not disturb devices connected to  the 
HP-IB connector. The HP-IB DlAC key tests all of the HP-IB circuits and must not 
be run with devices attached to  the HP-IB connector. The HP-IB CONNEC test 
is used t o  troubleshoot the A22 HP-IB connector. Refer to  paragraph 8-6, part D 
for instructions to  use the HP-IB Connector test. 

TEST SOURCE 

This key displays the menu of soft keys used in testing the A1 Digital Source, A4 Local 
Oscillator, and the A30 Analog Source. 

.,-- 

The SOURCE FUNCTN key is  used to  test the A30 Analog Source (including the - -  - - 
-a- - -- -- - - 

-- - C - ~ ? T ~ T ~ ) ~ ~ ~ A ~ = ~ " A T T ~ ~ T  h-;rff55-r n pu ts. lk 1s test- e n a b - l ~ h ~ r  
r source output and then the callbrator output into the input channels. The results 

are compared to  known values. This test is the same test as the front end functional 
test (FR END FUNCTN). 

FR END INTFCE 

This key initiates the Front End lnterface test (A1 Digital Source Test test). The 
A2 System CPU loads the A1 Digital Source with test data for the front end interface 
circuits (control registers subblock). The system CPU then reads the contents of  
the digital source's status registers. Failed bits of the status registers are entered 
in the test log. The front end interface test verifies the circuits on the digital source 
used to  set up the A30 Analog Source, A31 Trigger, A32, A34 ADCs, and the A33, 
A35 Input assemblies. (Refer t o  8-5) 
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SOURCE MAIN 

This key initiates the Digital Source Self Test. The A2 System CPU loads the A1 
Digital Source with test data t o  test most of the digital source's subblocks. The 
system CPU then reads the contents of the digital source's status registers. Failed 
bits of the status registers are entered in the test log. (Refer t o  8-5) 

ZOOM 

This key initiates 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, A5 Digital Filter, A6 Digital Filter Controller, A7 FPP, A9 FFT, and the A8 
Global RAM are verified. 

LO FUNCTN 

This key initiates 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 first executes using external clocks (SYNC2 and 
10 MHz) and then runs again substituting internal clocks for the SYNC2 and 10  MHz  
clocks. (Refer t o  8-8) 

LO DSA PATT 1 

This key is used in the A4 Local Oscillator signature analysis tests. (Refer t o  8-8) 

LO DSA PATT2 

This key is  used in the A4 Local Oscillator signature analysis tests. (Refer t o  8-8) 

TEST INPUT 

This key displays the menu of soft keys used in testing and adjusting the A30 Analog Source, 
A32, A34 Analog Digital Converter and the A33, A35 Input assemblies. 

FR END ADJUST 

ADC 

This key displays the menu of soft keys used in testing the A32, A34 Analog Digital 
Converter. The A5 Digital Filter status words are displayed when DICTAL TRACE, 
PASS THRU, or SECOND PASS keys are pressed. 

FR END FUNCTN 

The FR END FUNCTN key i s  used to  test the A30 Analog Source (including 
the calibrator), the A32, A34 ADCs, and the A33, A35 Inputs. This test enables 
the analog source output and then the calibrator output into the input 
channels. The results are compared to  known values. This test is the same 
test as the Source Test (SOURCE FUNCTN). 
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FIRST PASS 

This key displays the result of the first conversion pass of the ADCs. (Refer 
t o  8-19) 

DIGTAL TEST 

This key initiates a test of the ADC's digital section. The ADC Controller 
(A32 U602) outputs test patterns to. the A5 Digital Filter. The A2 System 
CPU reads the results from the A5 Digital Filter and compares the results 
with known good values. 

DICTAL TRACE 

When this key i s  pressed, a test pattern is generated. By running the Digital 
Trace test in loop mode, a logic probe or oscilloscope can be used to  trace 
digital signals on the A32, A34 assemblies. 

PASS THRU 

When this key is pressed, the ADC's outputs are displayed in the test log. 

SECOND PASS 

This key displays the result of the second conversion pass of the ADCs. 
(Refer t o  8-1 9) 

TEST RESULT ..-. 

This key displays the menu for the Test and Fault Logs. Refer t o  paragraph 7-15 for a 
complete description of the Test Log and the Fault Log. The CLEAR TEST key is  used t o  
clear the Test Log (press twice to  clear log). The CLEAR FAULT key i s  used to  clear the 
Fault Log (press twice to  clear log). 

-- 
L---- - - -- - -.- --- I*r= - -- ~ v ~ t ~ - a - m n - g  

tests and to  tind intermittent tailures. Keter t o  paragraph 7-12, "Loop Mode and Intermittent 
Failures" for a complete description of the loop mode and how to  use it. 

The HP 3562A has a stable internal calibration source which i s  used periodically to  calibrate 
the input circuits. The calibration signal i s  generated on the A30 Analog Source circuit 
board. The self-calibration runs at the following times if the 'AUTO' calibration key is 
on: power-on, 8 minutes after power-on, 12 minutes after power-on, 40 minutes after 
power-on, and every two hours thereafter. 



MODEL 3562A FAULT ISOLATION 

The self-calibration process consists of taking various measurements then generating 
calibration curves. These curves are used to  correct measurements before they are displayed 
(the A7 FPP includes in i t s  measurement process a complex multiply by a calibration 
correction curve). Since the calibration adjustments are done t o  the measurement after 
it is taken, the input assemblies remain unchanged by the calibration process (except for 
the value put in the common mode rejection DAC, refer t o  6-7 for a description of the 
common mode rejection DAC). The following measurements are taken to  produce the 
calibration curves: 

Free-run measurement using the fixed sine from the analog source (this measurement 
i s  used to  set the common mode rejection DAC on the A33, A35 Input assemblies) 

Single channel triggered measurements using the calibrator (Pseudo Random Noise 
Source subblock (PRN), the inverse of the PRN, and the 64 kHz square wave) 

Free-run frequency response measurement using the periodic chirp from the analog 
SOU rce 

Free-run measurement using the fixed sine from the analog source 

Press the HP 3562A keys as follows to  display an example of the calibration curves: 

PRESET . . . . . .  RESET 

RANGE . . . . . .  0 dBVrms 

SOURCE . . . . . .  SOURCE 
. . . . . .  LEVEL 0 dBVrms 

WINDOW . . . . . .  UNIFRM 
(NONE) 

O N  OFF . . . . . .  -516 . . . . . .  ENTER 
(toggle key) 

SCALE . . . . . .  Y FlXD 
SCALE . . . . . .  -1.5, 1.5 dB 

Refer t o  figure 7-15 to  see the example of the calibration curves. The range and source 
level can be varied to  display calibration curves for different ranges. 
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I N S T  L I N  S 1  U n c a l  Un i f O v  1 
1.5 

dB 

Peak 
v 

- 1 . 5  
J 

F x d  Y 0 H z  100k 

I N S T  
1 . 5  

dB 

Peak 
v 

-1.5 

FXd Y 

L I N  S 1  U n c a l  Un i f O v  I 

I 
0 H z  100k 

Figure 7-1 5 Calibration Curves 

Calibration Failures 

There are three type of calibration failures: calibration wait, cal.ibration accuracy, and 
calibration source. Calibration failure messages are entered in the test log on power-up 
and when self-test or TEST ALL are run. A calibration wait failure means the calibration 
measurement did not complete within the specified time. A calibration accuracy failure 
means the magnitude or phase values exceeded the following calibration limits: 

Single Channel Flatness 

k3.0 dBVpk, +40° 

Single Channel Phase at O0 

I f  the calibration accuracy failure occurs, the failure is  entered in the test log and the 
calibration curves are used in measurement reading. Any assembly in the instrument can 
cause a calibration failure. I f  calibration fails, run the TEST ALL diagnostic t o  isolate the 
failing assembly (refer to  7-7). It is also possible that all the assemblies pass their self- 
tests and there s t i l l  i s  a calibration failure. 

I f  the assemblies self-tests pass but there is a 'Calibration Wait' failure, the measurement 
may not be triggering. Verify the trigger circuits in the instrument (go to  7-11). 
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If  the assemblies self-tests pass but there i s  a 'Calibration Accuracy' failure, the following 
may be occurring: 

a. The A30 Analog Source, A31 Trigger, A32, A34 ADCs, or the A33, A35 Input assemblies 
need adjustment (refer to  Section Ill). 

b. The A30 Analog Source, A31 Trigger, A32, A34 ADCs, or the A33, A35 Input assemblies 
are failing. Follow the procedure in paragraph 7-8, "Isolating Front End Failures" and 
look for amplitude variations. 

I f  the assemblies self-tests pass but there is  a 'Calibration Source' failure, check the 
instrument's trigger circuits (refer t o  7-11) and the Pseudo Random Noise Source subblock 
on  the A30 Analog Source. 
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Tel: 30-4846, 30- 185 1 P.O. Box 72 
Telex: 17595 BIONAR A-1222 VIENNA 
M Tel: (0222) 23 65 11-0 

AUSTRALIA 
Adelaide, South Australia 
Office 
Hewlett-Packard Australia Ltd. 
153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 272-591 1 
Telex: 82536 
Cable: HEWPARO Adelaide 
A',CH,CM,,E,MS,P 

Brisbane, Queensland Office 
Hewiett-Packard Australia Ltd. 
10 Payne Road 
THE GAP, Oueensland 406 1 
Tel: 30-4133 
Telex: 42133 . . 
Cable: HEWPARD Brisbane. .' 
A,CH.CM,E,M,P : 

Canberra, Australia 
Capital Territory 
Office 
Hewlett-Packard Australia Ltd. 
121 Wollonclona Street 
FYSHWICK, kc.?. 2609 
Tel: 80  4244 

BAHRAIN 
Green Salon 
P.O. Box 557 
Manama 
BAHRAIN 
Tel: 255503-255950 
Telex: 844 19 
P 

Wael Pharmacy 
P.O. Box ,648 
BAHRAIN 
Tel: 256 123 
Telex: 8550 WAEL BN 
C,",,.l 

BELGIUM 
Hewiett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 
B- 1200 BRUSSELS 
Tel: (02) 762-32-00 
Teiex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 

BRAZIL 
Telex: EL2550 Hewle!!-Packard de Brasi! !.e.C. L!da 
Cable: HEWPARD Canberra Alameda Rio Negro, 750 
CH.CM.E.P Al~haville 

EASTERNEUROPE Hewlett-Packard Co 
r.-~ewlelt~aekad-D~~vp . Melbourne, Victoria Office 0'400 BARUERISP 

Lieblgasse 1 .==- -- : - - R ~ G ~ ~ K ~ ~ v J s ~ ~ ~ H ~ W I ~ ' ~ ~ ~ B B ~ ~ = A U S ~ ~ I % E ~ ~  - T . ' ~ ' g _ W r 4 w ~  - 
'-1. &q&&@g& 3 1-41 J o s e ~ h  Street Telex: (0 11) 33872 HPBR-BR -- 

A- 1222 VIENNA, Austr~a BLACKBURN, Vlctor~a 3130 
SOUTHERN USA Tel: 895-2895 A,CH,CM,CS,E,M,P 

Tel: (222) 23651 10 Hewlett-Packard Co. Telex: 3 1-024 Hewiett-Packard do Bras11 1.e C. Ltda. 
Telex: 1 3 4425 HEPA A 2000 South Park Place Cable: HEWPARD Melbourne Aven~da Epitac~o Pessoa, 4664 
NORTHERN EUROPE P 0 BOX 105005 A,CH,CM,CS,E,MS,P 2247 1 RIO DE JANEIRO-RJ 
Hewlett-Packard S.A. ATLANTA, GA 30348 Perth, Western Australia Tel. (021) 286.0237 
Uilenstede 475 Tei (404) 955- 1500 Telex. 021-219135 HPBR-BR 
P.0.Box 999 Office 

WESTERN USA Hewlett-Packard Australia Ltd Cable: HEWPACK Rio de Janeiro 
NL- 1 180 AZ AMSTELVEEN Hewlett-Packard Co A,CH,CM,E,MS,P' 
The Netherlands 261 Stirl~ng H~ghway 

3939 Lankershtm Blvd CLAREMONT, W.A. 6010 ANAMEO I C.E.I. Ltda. 
Tel: 2 0  43777 1 P.0 Box 3919 Tel: 383-2 188 Rua Bage, 103 
SOUTHEASTEUROPE LOS ANGELES, CA 91604 Telex. 93859 04012 SAO PAUL0 
Hewlett-Packard S.A. Tel: (213) 506-3700 Cable HEWPARO Perth Tel (0 1 1) 570-5726 
7, Rue du Bois-du-Lan OTHER INTERNATIONAL A,CH,CM,E,MS,P 

Telex: 02 1-2 1905 HPBR-BR 
CH-1217 MEYRIN 2, Switzerland M 

Tel: (022) 83  12  12 AREAS 

Teiex: 27835 hpse Hewlett-Packard Co. 

Cable. HEWPACKSA Geneve Intercontinental Headquarters 
3495 Deer Creek Road 
PAL0 ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 



Arranged alphabetically by country 

CANADA CHILE DOMINICAN REPUBLIC FRANCE 
Alberta Jorge Calcagni y Cia. Llda. Microprog S.A. Hewlett-Packard France 
Hewlett-Packard (Canada) Ltd. Av. llalia 634 Santiago Juan Tom& Mejra y Coles No. 60 Z.I. Mercure B 
3030 3rd Avenue N.E. Casilla 16475 Arroyo Hondo Rue Berthelot 
CALGARY, Alberta T2A 6T7 SANTIAGO 9 SANTO DOMING0 F-13763 Les Milles Cedex 
Tel: (403) 235-3100 Tel: 222-0222 Tel: 565-6268 AIX-EN-PROVENCE 
A,CH,CM,E0,MS,P* Telex: Public Booth 44000 1 Telex: 45 10 ARENTA DR (RCA) P Tel: 16 (42) 59-41 -02 

A,CM,E,M 
Hewlett-Packard (Canada) Ltd. ECUADOR Telex: 410770F 
1 1120A-178th Street Olympia (Chile) Ltda. CYEDE Cia. Llda. A,CH,E,MS,Pb 

EDMONTON, Alberta T5S 1P2 Av. Rodrigo de Araya 1045 
Avenida Eloy Alfaro 1749 Hewlett-Packard France 

Tel: (403) 486-6666 Casilla 256- V Casilla 6423 CCI 64, rue Marchand Saillant 
A,CH,CM,CS,E,MS,P SANTIAGO 2 1 QUITO F-61000 ALENCON Tel: (02) 22 55 044 
British Columbia Telex: 240-565 OL YMP CL Tet 450-975, 243-052 Tel: 16 (33) 29 04 42 

Hewlett-Packard (Canada) Lld. Cable: Olympiachile Sanliagochile Telex: 2548 CYEOE ED Hewletl-Packard France 
10691 Shellbridge Way CH, CS, P 

CM, E,P Boite Postale 503 

RICHMOND, Hospilalar S.A. F-25026 BESANCON 
British Columbia V6X 2W7 CHINA, People's Republic of Robles 625 28 rue de la Republique 
Tel: (604) 270-2277 China Hewlell-Packard Rep. Ofice Casilla 3590 F-25000 BESANCON 
Telex: 610-922-5059 P. 0. Box 4 18 QUITO Tel: 16 (81) 83-16-22 
A,CH,CM.CS,E',MS,P* 1A Lane 2, Luchang St. Tel: 545-250, 545- 122 CH,M 

Beiwei Rd., Xuanwu Dislricl Telex: 2485 HOSPTL ED Hewlett-Packard France 
Manitoba BEIJING 
Hewlett-Packard (Canada) Ltd. Cable: HOSPITALAR-Ouilo 13, Place Napoleon Ill 

Tel: 33- 1947, 33-7426 M 
380-550 Century Street 

F-29000 BREST 
Telex: 2260 1 CTSHP CN 

WINNIPEG, Manitoba R3H OY 1 EGYPT 
Tel: 16 (98) 03-38-35 

Cable: 1920 
Tel: (204) 786-6701 A,CH,CM,CS,E,P lnlernalional Engineering Associales Hewiett-Packard France 
A,CH,CM,E,MS,P' 24 Hussein Hegazi Slreel Chernin des Mouilles 

COLOMBIA Kasr-el-Aini Boite Postale 162 Nova Scotia lnslrumentaci6n CAIRO F-69130 ECULLY Cedex (Lyon) Hewletl-Packard (Canada) Lld. 
H. A. Langebaek & Kier S.A. Tel: 23829, 2 164 1 Tel: 16 (78) 833-81-25 

P.O. Box 931 
Carrera 4A No. 52A-26 Telex: IEA UN 93830 Telex: 3 106 17F 

900 Windmill Road 
CH, CS, E,M A,CH,CS,E,MP DARTMOUTH, Nova Scotia B2Y 326 f:; 6287 Tel: (902) 469-7820 EGYPOR Hewlett-Packard France 

CH,CM,CS,E',MS,P' Tel: 2 12- 1466 P. 0. Box 2558 Tour Lorraine 
Telex: 44400 INST CO 42 El Zaluaa Steel Boulevard de France 

Ontario Cable: AARIS Bogola CAIRO, Egypl F-91035 EVRY Cedex 
Hewlett-Packard (Canada) Ltd. CM, E,M Tel: 65 00 2 1 Tel: 16 6 077-96-60 
3325 N. Service Rd., Unit 6 Casa Humboldl Llda. Telex: 93 337 . Telex: 692315F 
BURLINGTON, Ontario P3A 2A3 . E Carrera 14, No. 98-60 P 
Tel: (416) 335-8644 Apartado Aereo 5 1283 

EL SALVADOR 
Hewlett-Packard France 

CS,M' BOGOTA 1, D.E. Parc dlActivite du Bois Briard 
Hewiett-Packard (Canada) Ltd. Tel: 256- 1686 IPESA de El Salvador S.A. Ave. du Lac 
552 Newbold Street Telex: 45403 CCAL CO. 29 Avenida Norle 12 16 F-91040 EVRY Cedex 
LONDON, Ontario N6E 2S5 A SAN Sd L YADOi? Tel: 16 6 077-8383 
Tel: (519) 686-9181 Tet 26-6858, 26-6868 

COSTA RlCA 
Telex: 692315F 

A,CH,CM,E',MS,P' Telex: 20539 IPESASAL 
Cienlifica Coslarricense S.A. A, CH, CM, CS, E, P 

E 
Hewletl-Packard (Canada) Ltd. A venida 2, Calle 5 Hewlett-Packard Fran;e 
6877 Goreway Orive San Pedro de Monles de Oca FINLAND 5, avenue Raymond Chanas 
MISSISSAUGA, Ontario L4V 1M8 Aparlado. 10 159 Hewlett-Packard Oy F-38320 EYBENS (Grenoblej 
Tel: (416) 678-9430 SAN JOSE Revontuienlie 7 Tel: 16 (76) 25-81-41 
A,Cri,CM,CS,i,iriP,P PL 24 ieiex: 980124 HP G R E ~ ~ O ~  E ~ B E  Tel: 24-38-20, 24-08- 19 
Hewlett-Packard (Canada) Ltd. Telex: 2367 GALGUR CR SF-02101 ESPOO 10 CH 
2670 Queensview Dr. CMEM Tel: (90) 455021 1 Hewlett-Packard France 

CH Telex: 2894 LEVIDO CY A,E,MS CH,CS,E,MS 
E. M, P 

Quebec Hewlett-Packard Oy Hewlett-Packard France 
Hewiett-Packard (Canada) Ltd. DENMARK Aatoksenkatv 10-C Parc d'Activit6s Cadera 
17500 South Service Road Hewlett-Packard AIS SF-40720-72 JYVASKYLA Quartier Jean Merrnoz 
Trans-Canada Highway Oatavej 52 Tel: (941) 216318 Avenue du President JF Kennedy 
KIRKLAND, Quebec H9J 2M5 DK-3460 BIRKEROD CH F-33700 MERIGNAC (BordeauX) 
Tel: (514) 697-4232 Tel: (02) 81-66-40 Hewlett-Packard Oy Tel: 16 (56) 34-00-84 
A,CH,CM,CS,E,MP,Pb Telex: 37409 hpas dk Kainvuntie I-C Telex: 550105F 

Hewlett-Packard (Canada) Ltd. A,CH,CM,CS,E,MS,P SF-90140-14 OULU CH,E,MS 

Les Galeries du Vallon Hewlett-Packard AIS Tel: (981) 338785 Hewlett-Packard France 
2323 Ou Versont Nord Rolighedsvej 32 CH lrnrnueble "Les 3 B" 
STE. FOY; Quebec GIN 4C2 DK-8240 RISSKOV, Aarhus Nouveau Chemin de la Garde 
Tel: (418) 687-4570 Tei: (06) 17-60-00 ZAC de Bois Briand 
CH Telex: 37409 hpas dk F-44085 MANTES Cedex 

CH,E Tel: 16 (40) 50-32-22 
CH" 



FRANCE (Cont'd) 
Hewlelt-Packard France 
125, rue du Faubourg Bannier 
F-45000 ORLEANS 
Tel: 16 (38) 68 01 63 
Hewlett-Packard France 
Zone lndustrielle de Courtaboeuf 
Avenue des Tropiques 
F-91947 Les Ulis Cedex ORSAY 
Tel: (6) 907-78-25 
Telex: 600048F 
A,CH,CM,CS,E,MP,P 
Hewlell-Packard France 
Paris Porte-Maillot 
15, Avenue de L' Amiral Bruix 
F-75782 PARIS CEDEX 16 
Tel: 16 (1) 502-12-20 
Telex: 613663F 
CH,MS.P 
Hewlelt-Packard France 
124, Boulevard Tourasse 
F-64000 PAU 
Tel: 16 (59) 80 38 02 
Hewlell-Packard France 
2 Allhe de la Bourgonnelte 
F-35100 RENNES 
Tel: 16 (99) 5 1-42-44 
Telex: 740912F 
CH,CM,E,MS,P* 
Hewlett-Packard France 
98 Avenue de Brelagne 
6 7 6 1  00  ROUEN 
Tek 16 (35) 63-57-66 
CH",CS 
Hewlett-Peckard France 
4 Rue Thomas Mann 
Bdte Postale 56 
F-67033 SlRASBOURG Cedex 
Tel: 16 (88) 28-56-46 
Telex: 890 14 1F 
CH,E,MS,Pe 
Hewlelt-Packard France 
Le PBripole 
20, Chemin du Pigeonnier de la 
CBpihre 
F-3 1083 TOULOUSE Cedex 
Tel: 16 (61) 40-11-12 
Telex: 531 639F 
A,CH,CS,E,P* 
iiewieii-Pac~ara France 
G, rw Zaudln 

Hewlell-Packard GmbH 
Geschlflsstelle 
Herrenberger Strasse 130 
0-7030 BOBLINGEN 
Tek (7031) 14-0 

Hewletl-Packard GmbH 
Geschlflsstelle 
Emanuel-Leutze-Strasse 1 
0-4000 DUSSELDORF 
Tel: (0211) 5971-1 
Telex: 085186 533 hpdd d 
A,CH,CS,E,MS,P 
Hewletl-Packard GmbH 
Geschlflsstelle 
Schleefslr. 28a 
0-4600 DORTMUND-Aplerbeck 
Tel: (0231) 45001 
Hewlell-Packard GmbH 
Verlriebszenlrale Frankfurt 
Berner Strasse 1 17 
Postfach 560 140 
D-6000 FRANKFURT 56 
Tel: (061 1) 50-04-1 
Telex: 04 13249 hpffm d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
GeschLLftsstelle 
A~ssenstelle Bad Homburg 
Loulsenslrasse 1 15 
0-6380 BAD HOMBURG 
Tek (06172) 109-0 
Hewletl-Packard GmbH 
Geschlftsslelle 
Kapstadtring 5 
0-2000 HAMBURG 60 
Tel: (040) 63804- 1 
  el ex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 
Hewlell-Packard GmbH 
Geschlflsstelle 
Heidering 37-39 
0-3000 HANNOVER 61 
Tek (05 1 1) 5706-0 
Telex: 092 3259 
A,CH,CM,E,MS,P 
Hewlelt-Packard GmbH 

GREAT BRITAIN 
See Unlted Kingdom 

GREECE 
Koslas Karaynnis S.A. 
8 Omirou Slreel 
ATHENS 133 
Tek 32 30 303, 32 37 37 1 
Telex: 2 15962 RKAR GR 
A,CH.CM,CS,E,M,P 
PLAISIO S.A. 
G. Gerardos 
24 Slournara Slreel 
ATHENS 
Tel: 36- 1 1- 160 
Telex: 22 187 1 
P 

GUATEMALA 
IPESA 
Avenida Reforma 3-48, Zona 9 
GUATEMALA CITY 
Tel: 3 16627, 3 14786 
Telex: 4 192 TEL TRO GU 
A,CH,CM,CS,E,M,P 

HONG KONG 
Hewletl-Packard Hong Kong, Ltd. 
G.P.O. Box 795 
5th Floor, Sun Hung Kai Cenlre 
30 Harbour Road 
HONG KONG 
Tel: 5-83232 1 1 
Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 
E,CH,CS,P 
CE T L ld. 
1402 Tung CYsh Mansion 
199-203 Hennessy Rd. 
Wanchia, HONG KONG 
Tek 5-729376 
Telex: 85 148 CET HX 
CM 
Schmidl & Co. (Hong Kong) Lld. 
Wing On Cenlre, 28th Floor 
Connaught Road, C. 
HONG KONG 
Tel: 5-455644 
Telex: 74766 SCHMX HX 
A N  

Blue Star Lld. 
Band Box House 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-3 l o  1 
Telex: 0 1 1-375 1 
Cable: BLUESTAR 
A M  
Blue Star Lld. 
Sahas 
4 1412 Vir Savarkar Marg 
Prabhadevi 
BOMBAY 400 025 
Tet 422-6 155 
Telex: 0 1 1-4093 
Cable: FROSTBLUE 
A.CH',CM,CS',E,M 
Blue Slar Lld. 
Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Slar Lld. 
7 Hare Slreel 
CALCUTTA 700 00 1 
Tek 12-01-3 1 
Telex: 02 1-7655 
Cable: BLUESTAR 
A M  
Blue Slar Ltd. 
133 Kodambakkam High Road 
MADRAS 600 034 
Tel: 82057 
Telex: 04 1-379 
Cable: BLUESTAR 
AM 
Blue Slar L fd. . 
Bhandari House, 71Wh Floors 
9 1 Nehru Place 
NEW DELHl 1 10 024 
Tel: 682547 
Telex: 03 1-2463 
Cable: BLUESTAR 
A,CH',CM,CS ',E,M 
Blue Slar Lld. 
15/16:C Wellesley Rd. 
PUNE411011 
Tel: 22775 
Pehla. Dl l lC @TAD 
"""#I. YLVL urn,, 

A 

Geschlftsstelle ----, nuss~aW weg 2-4 !ELAND 
0-6800 HAHNWEIY Elding Trading Company lnc. 

F-26000 VALENCE Tel: (0621) 70050 Halnarnvoli- Tryggvagotu Blue Star Lid. 
- Tel: 16 0 4 2  76 16 - Telex: 0462 105 P.O. Box 895 2-2-47/1708 Bolarm Rd. 1s - --- - - 

F m m - P  - P a  -. 
- H a K m k a r d  France 

- &Ee6mb# Tel: I-58T20: 1-63-03 - 
, _ - C a f e l @ ~ -  --- - w 

Telex: 0 155-459 ZAC de Bois Briand 
F-57640 VlGY (Melz) 
Tel: 16 (8) 771 20 22 
CH 
Hewletl-Packard France 
lmmeuble PBricentre 
F-59658 VILLENEUVE D'ASCQ Cedex 
Tel: 16 (20) 91-41-25 
Telex: 160 l24F 
CH,E,MS,Pe 

GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Geschlflsstelle 
KeHhslrasse 2-4 
D-1000 BERUN 30 

I Tek (030) 24-90-86 

Geschlflsstelle 
Messerschmitlslrasse 7 
D-7910 NEU ULM 
Tel: 0731-7024 1 
Telex: 0712816 HP ULM-0 
A,C,E0 
Hewlelt-Packard GmbH 
Geschlfl sstelle 
Ehherlcherstr. 13 
08500  NURNBERG 10 
Tek (09 1 1) 5205-0 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Geschlflsstelle 
Eschenslrasse 5 
D-8028 TAUFKIRCHEN 
Tel: (089) 61 17-1 

INDIA 
Computer products are sold through 
Blue Slar Lld. All computer repairs and 
maintenance service is done through 
Computer Maintenance Corp. 
Blue Slar Lld. 
Sabri Complex 11 Floor 
24 Residency Rd. 
BANGALORE 560 025 
Tel: 55660 
Telex; 0845-430 
Cable: BLUESTAR 
A,CH',CM,CS',E 

Cable: BLUEFROST 
A,E 
Blue Slar Lld. 
T. C. 71603 Poornima 
Marulhankuzhi 
TRIVANDRUM 695 0 13 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 
Computer Mainlenence Corporation 
Lld. 
115, Sarojini Devi Road 
SECUNDERABAD 500 003 
Tel: 3 10- 184, 345-774 
Telex: 03 1-2MO 
CH" 

 ele ex: 018 3405 hpbln d 
A,CH,E,M,P Telex: 0524985 



Arranged alphabetically by country 

INDONESIA 
BERCA Indonesia P. T. 
P. 0. Box 496/Jkl. 
JI. Abdul Muis 62  
JAKARTA 
Tel: 2 1-373009 
Telex: 46748 BERSAL IA 
Cable: BERSAL JAKARTA 
P 
BERCA lndonesia P. T. 
P.O. Box 2497/Jkl 
Anlara Bldg., 17th Floor 
JI. Medan Merdeka Selalan 17 
JAKARTA-PUSA T 
Tel: 2 1-344- 18 I 
Telex: BERSAL /A 
A. CS, E, M 

BERCA lndonesia P. T. 
P.O. Box 174/S8Y. 
JI. Kulei No. 11 
SURABA YA 
Tel: 68 172 
Telex: 3 1 146 BERSAL S8 
Cable: BERSAL -SURABA YA 
A',E,M,P 

IRAQ 
Hewlelt-Packard Trading S.A. 
Service Operation 
Al Mansoor City 981317 
BAGHDAD 
Tel: 551-49-73 
Telex: 212-455 HEPAIRAO IK 
CH,CS 

IRELAND 
Hewlett-Packard Ireland Ltd. 
82/83 Lower Leeson Street 
DUBLIN 2 
Tel: 0001 608800 
Telex: 30439 
A,CH,CM,CS,E,M,P 
Cardiac Services Lld. 
Kilmore Road 
Arlane 
DUBLIN 5 
Tel: (0 1 35 1820 
Telex: 30439 
M 

ISRAEL 

JERUSALEM 9 1000 

Hewlett-Packard ltaliana S.p.A. 
Via Martin Luther King, 381111 
1-40132 BOLOGNA 
Tel: (05 1) 402394 
Telex: 5 1 1630 
CH,E,MS 
Hewlett-Packard ltaliana S.p.A. 
Via Principe Nicola 43GIC 
1-95 126 CATANIA 
Tel: (095) 37-10-87 
Telex: 970291 
C,P 
Hewlett-Packard ltaliana S.p.A. 
Via G. Di Vittorio 9 
1-20063 CERNUSCO SUL NAVlGLlO 
(Milano) 
Tel: (02) 923691 
Telex: 334632 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard ltaliana S.p.A. 
Via C. Colombo 49 
1-20090 TREZZANO SUL NAVlGLlO 
(Milano) 
Tel: (02) 4459041 
Telex: 3221 16 
C,M 
Hewletl-Packard ltaliana S.p.A. 
Via Nuova San Rocco a 
Capodiimonte, 62/A 
1-80131 NAPOLI 
Tel: (081) 7413544 
Telex: 710698 
A,CH,E 
Hewlett-Packard llaliana S.p.A. 
Viale G. Modugno 33 
1- 16156 GENOVA PEGLl 
Tel: (010) 68-37-07 
Telex: 2 15238 
E,C 
Hewlett-Packard ltaliana S.p.A. 
Via Pelizzo 15 
1-35 128 PADOVA 
Tel: (049) 664888 
Telex: 430315 
A,CH,E,MS 
Hewlett-Packard ltaliana S.p.A. 
Viale C. Pavese 340 
1-00144 ROMA EUR 
Tel: (06) 54831 
Telex: 610514 
A,CH,CM,CS,E,MS,P* 
Hewletl-Packard ltaliana S.p.A. 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima Bldg. 
6-1 1, Hon-dori, Naka-ku 
HIROSHIMA, 730 
Tel: 82-241-061 1 
Yokogawa-Hewlett-Packard Ltd. 
Towa Building 
2-3, Kaigan-dori, 2 Chome Chuo-ku 
K08E, 650 
Tel: (078) 392-4791 
C,E 
Yokogawa-Hewlett-Packard Lld. 
Kumagaya Asahi 82 Bldg 
3-4 Tsukuba 
KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
CH,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Asahi Shinbun Oaiichi Seimei Bldg. 
4-7, Hanabata-cho 
KUMAMOT0,860 
Tel: (0963) 54-731 1 
CH,E 
Yokogawa-Hewlelt-Packard Ltd. 
Shin-Kyoto Center Bldg. 
614, Higashi-Shiokoji-cho 
Karasuma-Nishiiru 
Shiokoji-dori, Shimogyo-ku 
KYOTO, 600 
Tel: 075-343-092 1 
CH,E 
Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg 
4-73, Sanno-maru, 1 Chome 
MITO, lbaraki 310 
Tel: (0292) 25-7470 
CH,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Sumitomo Seimei 14-9 Bldg. 
Meieki-Minami, 2 Chome 
Nakamura-ku 
NAGOYA, 450 
Tel: (052) 57 1-5 17 1 
CH,CM,CS,E,MS 
Yokogawa-Hewlett-Packard Ltd. 
Chuo Bldg., 
4-20 Nishinakajima, 5 Chome 
Yodogawa-ku 
OSAKA, 532 
Tel: (06) 304-6021 
Telex: YHPOSA 523-3624 
A,CH,CM,CS,E,MP,Pk 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-chp, 3 Chome 
YOKOHAMA221 
Tel: (045) 312-1252 
CH,CM,E 

JORDAN 
Mouasher Cousins Company 
P.O. Box 1387 
AMMAN 
Tel: 24907, 39907 
Telex: 2 1456 SABCO JO 
CH, E, M, P 

KENYA 
ADCOM Lld., lnc., Kenya 
P. 0 . 8 0 ~  30070 
NAlROBl 
Tel: 33 1955 
Telex: 22639 
E, M 

KOREA 
Samsung Eleclronics HP Division 
12 Fl. Kinam Bldg. 
San 75-3 1, Yeoksam-Dong 
Kangnam-Ku 
Yeongdong P, 0. Box 72 
SEOUL 
Tel: 555-7555, 555-5447 
Telex: K27364 SAMSAN 
A,CH,CM,CS, E,M, P 

KUWAIT 
Al-Khaldiya Tradhg & Conlracling 
P.O. Box 830 Safal 
KUWAIT 
Tel: 42-49 10, 4 1- 1726 
Telex: 2248 1 Areeg kt 
CH, E,M 

Pholo & Cine Equipment 
P.O. Box 270 Safal 
KUWAIT 
Tet 42-2846, 42-380 1 
Telex: 22247 Malin kl 
P 

LEBANON 
G. M. Dolmadjian 
Achrafieh 
P.O. Box 165.167 
BElRUT 
Tel: 290293 
MP" 

-- 16, Ohaliav S!. \li?-d&&lina&W~p:-'/.J3)4nga&M~~~~G&tddd , , Cornpuler lnformalion Syslems ,, 

jrE:RUSA'L:EIK;B4W~-"'---' --  

1-50018 SCANDICCFFIRENZE 27-1-5;YabeT 1 Chome -/?8=pB~7p&Pi4:-'" - - -  ' ' -- - ,  
Telex: 25237AB/PAKRO IL 

Tel: 0427 59- 131 1 Tel89 40 73 
A Hewlett-Packard ltaliana S.p.A. Telex: 22259 
Eleclron~cs Engineering 01vlsion Corso Svizzera, 185 Yokogawa-Hewlett-Packard Ltd. C 
Molorola Israel Lld. 1- 10 144 TORINO Daiichi Seime~ Bldg 
16 Kremenelski Slreet Tel: (01 1) 74 4044 7-1, Nlsh~ Sh~njuku, 2 Chome LUXEMBOURG 
P. 0. Box 250 16 Telex: 22 1079 Shinjuku-ku,TOKYO 160 Hewlett-Packard Belgium S.A 1N.V 
TEL-A VIV 67899 CH,E Tel: 03-348-461 1 Blvd de la Woluwe, 100 

Tel: 3 88 388 JAPAN CH,E Woluwedal 
Telex: 33569 Molil IL Yokogawa-Hewlett-Packard Ltd. Yokogawa-Hewlett-Packard Ltd. 8-1200 BRUSSELS 
Cable: BASTEL Tel-AVIV 152- 1, Onna 29-2 1 Takaido-Higashi, 3 Chome Tel (02) 762-32-00 
CH, CM, CS, E, M, P ATSUGI, Kanagawa, 243 Sug~nami-ku TOKYO 168 Telex: 23-494 paloben bru 

Tel: (0462) 28-045 1 Tel: (03) 331-61 1 A,CH,CM,CS,E,MP,P 
ITALY 

CM,C',E Telex: 232-2024 YHPTOK Hewlett-Packard ltaliana S.p.A A,CH,CM,CS,E,MP,P' MALAYSIA 
Traversa 99C Yokogawa-Helwelt-Packard Ltd. Hewlett-Packard Sales (Malaysia) 
Via Giulio Petroni, 19 Meijl-Se~mei Bldg. 6F Yokogawa-Hewlett-Packard Ltd. Sdn. Bhd. 

1-70 124 BAR1 3-1 Hon Chiba-Cho Daiichi Asano Building 1st Floor, Bangunan British 
Tel: (080) 41-07-44 CHIBA, 280 2-8, Odori, 5 Chome American 

M Tel: 472 25 7701 UTSUNOMIYA, Toch~gi 320 Jalan Semantan, Damansara He~ghts 
E,CH,CS Tel: (0286) 25-7155 KUALA LUMPUR 23-03 

CH,CS,E Tel: 943022 
Telex: MA3 10 1 1 
A,CH,E,M,P' 



MAYLAYSIA (Cont'd) 
; Prole1 Engineering 

P.0.Box 1917 
Lo1 6624, Seclion 64 
23/4 Pending Road 
Kuching, SARA WAK 
Tel: 36299 
Telex: MA 70904 PROMAL 
Cable: PROTEL ENG 
A,E,M 

MALTA 
Philip Toledo Lld. 
Nolabile Rd. 
MRIEHEL 
Tet 447 47, 455 66 
Telex: Media MW 649 
E P  

MEXICO 
Hewletl-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 
Hewletl-Packard Mexicana, S.A. 
de C.V. 
Ave. Colonia del Valle 409 
Col. del Valle 
Municipio de Garza Garcia 
XIOHTERBEY, Nuevo Leon 
Tel: 78 42 4 1 
Telex: 038 4 10 
CH 
ECISA 
Jose' Vasconcelos No. 2 18 
Col. Condesa Oeleg. Cuauhl6moc 
MEXICO D. F. 06 140 
Tel: 553- 1206 
Telex: 17-72755 ECE ME 
M 

MOROCCO 
Dolbeau 
8 1 rue Kaialchi 
CASABLANCA 
Tel: 304 1-82, 3068-38 
Telex: 2305 1, 22822 
F 

Gerep 
2 rue d'Aaadir 

Hewlett-Packard Nederland B.V. 
Pastoor Petersslraat 134- 136 
NL 5612 LV EINDHOVEN 
P.O. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: (040) 3269 1 1 
Telex: 5 1484 hepae nl 
A,CHe *,E,M 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 
5 Owens Road 
P.O. BOX 26-189 
Epsorn, AUCKLAND 
Tel: 687-159 
Cable: HEWPACK Auckland 
CH,CM,E,Pa 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
P.O. Box 9443 
Courtenay Place, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
CH,CM,E,P 
Norlhrop lnslrumenls & Syslems Lld. 
369 Khyber Pass Road 
P. 0. Box 8602 
AUCKLAND 
Tel: 794-09 1 
Telex: 60605 
A M  
Norlhrop Instruments & Syslems Lld. 
1 10 Mandeville S!. 
P. 0. Box 8388 
CHRISTCHURCH 
Tel: 486-928 
Telex: 4203 
A. M 
Norlhrop lnslrumenls & Systems Lld. 
Slurdee House 
85-87 Ghuznee Slreel 
P. 0. Box 2406 
WELLINGTON 
Tel: 850-09 1 
Telex: NZ 3380 
A N  

NORTHERN IRELAND 
See United Kingdom 

NORWAY 
Hewlelt-Packard Norge A/S 
Folke Bernadottes vei 50 

PAKISTAN 
Mushko & Company Lld. 
1-B, Slreel 43 
Seclor F-8/1 
1SLAMABAD 
Tel: 5 107 1 
Cable: FEMUS Ra walpindi 
A, E M  

Arranged alphabetically by country u 

PUERTO RlCO 
Hewlelt-Packard Puerto Rico 
Ave. Mufloz Rivera # 10 1 
Esq. Calle Ochoa 
HATO REY, Puerto Rico 00918 
Tel: (809) 754-7800 

Mushko & Company Lld. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524 13 1, 524 132 
Telex: 2894 MUSK0 PK 
Cable: COOPERA TOR Karachi 
A,E,M,P' 

PANAMA 
Eleclrbnico Balboa, S. A. 
Calle Samuel Lewis, Ed. Alfa 
Aparlado 4929 
PANAMA 5 
Tet 63-66 13, 63-6748 
Telex: 3483 ELECTRON PG 
A, CM, E, M, P 

PERU 
C;a Eleclro M6dica S.A. 
Los Flamencos 145, San lsidro 
Casilla 1030 
LIMA 1 
Tel: 4 1-4325, 4 1-3703 
Telex: Pub. Boolh 25306 
CM,E,M,P 

PHILIPPINES 
The Online Advanced Syslems 
Corporation 
Rico House, Amorsolo Cor. Herrera 
Slreel 
Legaspi Village, Makali 
P.O. Box 1510 
Melro MANILA 
Tel: 85-35-8 1, 85-34-9 1, 85-32-2 1 
Telex: 3274 ONLINE 
A, CH, CS, E, M 

Eleclronic Specialists and Proponenls 
Inc. 
690-B Epifanio de 10s Sanlos Avenue 
Cubao, QUEZON CITY 
P. 0. Box 2649 Manila .. n n  n r  n >  n n n r  nn 181: YO-YO-O I. YO-YD-OC. YO-YO-UJ 

Telex: 400 18, 42000 ITT GLOBE 
MACKA Y BOOTH 

Hewlett-Packard Puerto Rico 
Calle 272 Edificio 203 
Urb. Country Club 
RIO PIEDRAS, Puerto Rico 
P.O. Box 4407 
CAROLINA, Puerto Rico 00628 
Tel: (809) 762-7255 
A,CH,CS 

QATAR 
Compulearbia 
P. 0. Box 2750 
DOHA 
Tet 883555 
Telex: 4806 CHPARB 
P 

Easlern Technical Services 
P.0.Box 4747 
DOHA 
Tel: 329 993 
Telex: 4 156 EASTEC OH 
Nasser Trading & Conlracling 
P. 0.Box 1563 
DOHA 
Tel: 22 170, 23539 
Telex: 4439 NASSER DH 
M 

SAUDI ARABIA 
Modern Eleclronic Eslablishmenl 
HewleN-Packard Division 
P. 0. Box 220 15 
Thuobah 
AL-KHOBAR 
Tel: 895- 1760, 895- 1764 
Telex: 67 1 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
CH, CS, E, M 

Modern Eleclronic Eslablishmenl 
Hewlell-Packard Division 
P.O. Box 1228 
Redec Plaza, 61h Floor 
JEDDAH 
Tel: 644 38 48 
Telex: 4027 !2 ,FAR,V% SJ 
Cable: ELECTA JEDDAH 
CH, CS, E, M 

Modern Eleclronic Eslablishmenl 

P Telex: 16621 hpnas n 

NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedharllaan 121 
NL l l 8 l K K  AMSTELVEEN 
P.O. Box 667 
NL 1 180 AR AMSTELVEEN 
Tel: (020) 47-20-21 
Telex: 13 216 HEPA NL 

CH,CS,E,MS 
Hewlett-Packard Norge A/S 
Osterndalen 16- 18 
P.O. Box 34 
N-1345  STE ERAS 
Tel: 004712117 11 80 
Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 

- - . . . -. . . . . - 
A,CH,CM,CS.E,MP,P OMAN 
Hewlett-Packard Nederland B.V. 
Bongerd 2 
NL 2906VK CAPELLE AID IJSSEL 
P.O. Box 41 
NL 2900AA CAPELLE A/D IJSSEL 
Tel: (10) 51-64-44 
Telex: 2 126 1 HEPAC NL 
A,CH,CS,E 

Khimjil Ramdas 
P.O. Box 19 
MUSCA T 
Tel: 722225, 74560 1 
Telex: 3289 BROKER MB MUSCA T 
P 

&hail& Saud Bah wan 
P.O. Box 169 
MUSCA T 
Tel: 734 20 1-3 
Telex: 3274 BAHWAN MB 

S.A.R. L. 
P. 0. Box 276 1 
Av. Antonio Auguslo de Aguiar 138 
P-LISBON 
Tel: (19) 53-2 1-3 1, 53-2 1-37 
Telex: 1669 1 munler p 
M 
Soquimica 
Av. da Liberdade, 220-2 
1298 LISBOA Codex 
Tel: 56 2 1 8 1/2/3 
Telex: 133 16 SABASA 
P 

Teleclra-Empresa Te'cnica de 
Equipmenlos El6clricos S.A. R. L. 
Rua Rodrigo da Fonseca 103 
P. 0. Box 253 1 
P-LISBON I 
Tet (19) 68-60-72 
Telex: 12598 
CH,CS, E, P 

Tel: 49 1-97 15, 49 1-63 87 
Teiex: 202049 MEERYD SJ 
CH,CS, E,M 
Abdul Ghani El Ajou 
P. 0. Box 78 
RIYADH 
Tel: 40 41 717 
Telex: 200 932 EL AJOU 
P 

SCOTLAND 
See United Kingdom 

SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 
#08-00 lnchcape House 
450-2 Alexandra Road 
P.O. Box 58 Alexandra Rd. Post Office 
SINGAPORE, 91 15 
Tel: 631788 
Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 



- Arranged alphabetically by country 

SINGAPORE (Cont'd) 
Oynamar lnlernalional Lld. 
UnilO5- 1 1 Block 6 
Kolam Ayer lnduslrial Eslale 
SINGAPORE 1334 
Tel: 747-6 188 
Telex: RS 26283 
CM 

SOUTH AFRICA 
Hewlett-Packard So Africa (Ply.) Ltd. 
P.O. Box 120 
Howard Place CAPE PROVINCE 7450 
Pine Park Center, Forest Drive, 
Pinelands 
CAPE PROVINCE 7405 
Tel: 53-7954 
Telex: 57-20006 
A,CH,CM,E,MS,P 
Hewlett-Packard So Africa (Ply.) Ltd. 
P.O. Box 37099 
92 Overport Drive 
DURBAN 4067 
Tel: 28-4178, 28-4179, 28-41 10 
Telex: 6-22954 
CH,CM 
Hewlett-Packard So Africa (Ply.) Ltd. 
6 Linton Arcade 
51 1 Cape Road 
Linton Grange 
PORT ELIZABETH 6000 
Tel: 04 1-302 148 
CH 
Hewlelt-Packard So Africa (Pty.) Ltd. 
P.0.Box 33345 
Glenstantia 00 10 TRANSVAAL 
1st Floor East 
Constantia Park Ridge Shopping 
Centre 
Constantia Park 
PRETORIA 
Tel: 982043 
Telex: 32 163 
CH,E 
Hewlett-Packard So Africa (Ply.) Ltd. 
Private Bag Wendywood 
SANDTON2144 
Tel: 802-51 11, 802-5125 
Telex: 4-20877 
Cable: HEWPACK Johannesburg 
A PU PLA PC C LAC 0 
n,VI I,"l.,,U",L,m",r 

SPAIN 

Hewlett-Packard Espaflola S.A. 
Calk Ramon Gordillo, 1 (Enllo.3) 
E-VALENCIA 10 
Tel: 361-1354 
CH,P 

SWEDEN 
Hewlett-Packard Sverige AB 
Sunnanvagen 14K 
S-22226 LUND 
Tel: (046) 13-69-79 
Telex: (854) 17886 (via Spinga 
office) 
CH 
Hewlett-Packard Sverige AB 
Ostra Tullgatan 3 
S-21128 MALMO 
Tel: (040) 70270 
Telex: (854) 17886 (via Spinga 
office) 
Hewlett-Packard Sverige AB 
Vistra Vinlergatan 9 
S-70344 OREBRO 
Tel: (19) 10-48-80 
Telex: (854) 17886 (via SpAnga 
office) 
CH 
Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 
Box 19 
S-16393 SPANGA 
Tel: (08) 750-2000 
Telex: (854) 17886 
Telefax: (08) 7527781 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard Sverige AB 
Frtitallisgatan 30 
S-42132 VASTRA-FROLUNDA 
Tel: (031) 49-09-50 
Telex: (854) 17886 (via Spinga 
off ice) 
CH,E,P 

SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 
CH-4058 BASEL 
Tel: (61) 33-59-20 
A 
Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-ian 
Case Postale 365 

Middle Easl Eleclronics 
P. 0. Box 2308 
Abu Rumnaneh 
DAMASCUS 
Tel: 33 4 5 92 
Telex: 4 1 1 304 
M 

TA1WA.N 
Hewlett-Packard Far East Ltd. 
Kaohsiung Office 
21F 68-2, Chung Cheng 3rd Road 
KAOHSIUNG 
Tel: (07) 24 1-23 18 
CH,CS,E 
Hewlett-Packard Far East Ltd. 
Taiwan Branch. 
8th Floor 
337 Fu Hsing North Road 
TAIPEI 
Tel: (02) 7 12-0404 
Telex: 24439 HEWPACK 
CabkHEWPACK Taipei 
A,CH,CM,CS,E,M,P 
lng Lih Trading Co. 
3rd Floor, 7 Jen-Ai Road, Sec. 2 
TAIPEI 100 
Tel: (02) 3948 19 1 
Cable: INGLIH TAIPEI 
A 

THAILAND 
Unimesa 
30 Palpong Ave., Suriwong 
BANGKOK 5 
Tel: 235-5727 
Telex: 84439 Simonco TH 
Cable: UNIMESA Bangkok 
A,CH,CS,E,M 
Bangkok Business Equipmenl Lld. 
5 / 5 4  Oejo Road 
BANGKOK 
Tel: 234-8670, 234-867 1 
Telex: 87669-BEOUIPT TH 
Cable: BUSIOUIPT Bangkok 
P 

TRINIDAD & TOBAGO 
Caribbean Telecoms L ld. 
50/A Jerningham Avenue 
P.O. Box 732 
OnDT.f l .Eal l lJ  
r v n  l -vr -um,,. 

Tel: 62-442 13, 62-442 14 
Telex: 235,272 HUGCO WG 
CM, E, M, P 

E. M. A. 
Medina Eldem Sokak No.4 1/6 
Yuksel Caddesi 
ANKARA 
Tel: 175 622 
Telex: 42 59  1 
M 

UNITED ARAB EMIRATES 
Emitac Lld. 
P.O. Box 27 1 1 
ABU DHABl 
Tel: 82 04 19-20 
Cable: EMITAC ABUOHABI 
Emilac Lld. 
P. 0. Box 164 1 
SHARJAH 
Tel: 59 1 18 1 
Telex: 68 136 Emilac Sh 
CH, CS, EM, P 

UNITED KINGDOM 
GREAT BRITAIN 
Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 
Cheshire WA14 1NU 
Tel: 061 928 6422 
Telex: 668068 
A,CH,CS,E,M,MS,P 
Hewlelt-Packard Ltd. 
Elstree House, Elslree Way 
BOREHAMWOOD, Herts W06 1SG 
Tel: 01 207 5000 
Telex: 8952716 
E,CH,CS,P 
Hewlett-Packard Ltd. 
Oakfield House, Oakfield Grove 
Clifton BRISTOL, Avon BS8 2BN , 
Tel: 0272 736806 
Telex: 444302 
CH,CS,E,P 
Hewletl-Packard Ltd. 
Bridewell House 
Bridewell Place 
LONDONEC4V6BS 
Tel: 01 583 6565 
Telex: 2981 63 
CH,CS,P 
Hewlett-Packard Ltd. 
Fourier House 

- - 

Hewlett-Packard Espaflola S.A. CH-8967 WIDEN Tel: 280- 144 Hewlett-Packard Ltd. 
Calk San Vicente SIN0 Tel: (0041) 57 31 21 11 E, P Ponlefract Road 
Edificio Albia II Telex: 53933 hpag ch Corema NORMANTON, West Yorkshire WF6 1RN 
E-BILBAO 1 Cable: HPAG CH 1 ler. Av. de Carlhage 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 
iiewlett-Packard Espaflola S.A. General Eleclronic Inc. Telex: 123 19 CABAM TN Hewlett-Packard Ltd. 
Crla. de la Corufla, Km. 16, 400 Nuri Basha Ahnaf Ebn K ~ ~ S  Slreel The Quadrangle 
Las Rozas P.O. Box 578 1 TURKEY 106- 1 18 Station Road 
E-MADRID DAMASCUS Teknim Company Lld. REDHILL, Surrey RH1 IPS 
Tel: (1) 637.00.1 1 Tel: 33-24-87 Iran Caddesi No. 7 Tel: 0737 68655 
CH,CS,M Telex: 4 1 1 2 15 Ka vaklidere, ANKARA Telex: 947234 

Cable: ELECTROBOR DAMASCUS Tel: 275800 CH,CS,E,P 
Hewlett-Packard Espaflola S.A. 
Avda. S. Francisco Javier, Slno E Telex: 42 155 TKNM TR 
Planta 10. Edificio Sevilla 2, E 

E-SEVILLA 5 
Tel: 64.44.54 
Telex: 72933 
A,CS,MS,P 



Arranged alphabetically by country u 
GREAT BRITAIN (Cont'd) 
Hewlett-Packard Ltd. 
Avon House 
435 Stratford Road 
Shirley, SOLIHULL, West lhidlands 
B90 4BL 
Tel: 021 745 8800 
Telex: 339 105 
CH,CS,E,P 
Hewlett-Packard Ltd. 
West End House 
41 High Street, West End 
SOUTHAMPTON 
Hampshire SO3 3DQ 
Tel: 04218 6767 
Telex: 477 138 
CH,CS,P 
Hewlett-Packard Ltd. 
Eskdale Rd. 
Winnersh, WOKINGHAM 
Berkshire R G 1 1  5DZ 
Tel: 0734 696622 
Telex: 848884 
E 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, WOKINGHAM 
Berkshire RG 11 5AR 
Tel: 0734 784774 
Telex: 847178 
A,CH,CS,E,M,MP,P 
Hewlett-Packard Ltd. 
Nine Mile Ride 
Easthampstead, WOKINGHAM 
Berkshire, 3RGll 3LL 
Tel: 0344 773100 
Telex: 848805 
CH,CS,E,P 

IRELAND 
NORTHERN IRELAND 
Hewlett-Packard Ltd. 
Cardiac Services Building 
95A Finaghy Road South 
BELFAST B T l  0 OBY 
Tel: 0232 625-566 
Telex: 747626 
CH,CS 

SCOTLAND 
Uswlstt-Parlrarrl I trl ..-... ".. , &,". 
SOUTHQUEENSFERRY 
West Lothian. EH30 9TG 

UNITED STATES 
Alabama 
Hewlett-Packard Co. 
700 Century Park South, Suile 128 
BIRMINGHAM, AL 35226 
Tel: (205) 822-6802 
A,CH,M ' 

Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE. AL 35805 
P.O. Box 7700 
HUNTSVILLE, AL 35807 
Tel: (205) 830-2000 
CH,CM,CS,E,M' 

Arizona 
I; 

Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 

California 
Hewlett-Packard Co. 
99 South Hill Dr. 
BRISBANE, CA 94005 
Tel: (415) 330-2500 
CH,CS 
Hewlett-Packard Co. 
P.O. Box 7830 (93747) 
5060 E. Clinton Avenue, Suite 102 
FRESNO, CA 93727 
Tel: (209) 252-9652 
CH,CS,MS 
Hewlett-Packard Co. 
P.O. Box 4230 
1430 East Orangethorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
GOLETA, CA 93 1 17 
Tel: (805) 967-3405 
CH 
Hewlett-Packard Co. 
5400 W. Rosecrans Boulevard 
LAWNDALE. CA 90260 
P.O. Box 92105 
LOS ANGELES. CA 90009 
Tel: (213) 970-7500 
Telex: 910-325-6608 
CH,CM,CS,MP 
Hewlett-Packard Co. 
3155 Porter Oaks Drive 
PAL0 ALTO, CA 94304 
Tel: (415) 857-8000 
CH,CS,E 
Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
P.O. Box 15976 
SACRAMENTO, CA 95852 
Tel: (916) 929-7222 
A',CH,CS,E,MS 
Hewlett-Packard Co. 
9606 Aero Drive 
P.O. Box 23333 
SAN DIEGO, CA 92139 
Tel: 619) 279-3200 

Connecticut 
Hewlett-Packard Co. 
47 Barnes lnduslrial Road South 
P.O. Box 5007 
WALLINGFORD, CT 06492 
Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 

Florida 
Hewlett-Packard Co. 
2901 N.W. 62nd Street 
P.O. Box 24210 
FORT LAUDERDALE, FL 33307 
Tel: (305) 973-2600 
CH,CS,E,MP 
Hewlett-Packard Co. 
6177 Lake Ellenor Drive 
P.O. Box 13910 
ORLANDO, FL 32859 
Tel: (305) 859-2900 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
57508 N. Hoover Blvd., Suite 123 
P.O. Box 1,5200 
TAMPA, FL 33614 
Te!: (813) 884-3282 
A',CH,CM,CS,Eb,M' 

Georgia 
Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

H8waii 
Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South Kina Street 
HONOLULU, HI b 8 1 3  
Tel: (808) 526-1555 
A,CH,E,MS 

Illinois 
Hewlett-Packard Co. 
304 Eldorado Road 
P.O. Box 1607 
BLOOMINGTON, IL 61701 
Tel: (309) 662-941 1 
CH,MS* 
Hewieii-Packard Co. 
1100 31si Street. Suite 100 

Kansas 
Hewlett-Packard Co. 
7804 East Funston Road, #203 
WICHITA, KS 67207 
Tel: (316) 684-8491 
CH 

Kentucky 
Hewlett-Packard Co. 
10300 Linn Station Road, #I00 
LOUISVILLE, KY 40223 
Tel:' (502) 426-0 100 
A,CH,CS,MS 

Louisiana 
Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 
Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD' 2 1227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 
Hewlett-Packard Co. 
1775 Minuteman. Road 
ANDOVER, MA 01810 
Tel: (617) 682-1500 
A,C,CH,CS,CM,E,MP,P' 
Hewlett-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tel:, (617) 86 1-8960 
CH,CS,E 

Michigan 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 
CH,CS,MS 
Hewlett-Packard Co. 

DOWNERS GROVE. IL 605 15 
Tel: 031 331 1188 Tel: (312) 960-5760 

1771 W. Big Beaver Road 
-GM&GSMP - ~. TROY,M148084 

==??=-~-~!- 

---CflrCM;CS*,E,M,P'̂ - He.wldtT-Pi;ci--~rSCbb.l - "' - -  ^' - . --" --"," ; - 
. -- - - 

SAN RAMON, CA 94583 
ROLLING MEADOWS, IL 60008 Minnesota Tel: (4 15) 838-5900 
Tel: (312) 255-9800 

Hewlett-Packard Co. 
CH,CS 

Telex: 910-687-1066 
2025 W. Larpenteur Ave. 

Hewlett-Packard Co. A,CH,CM,CS,E,MP ST. PAUL, MN 55 113 
3005 Scott Boulevard Tel (612) 644-1 100 
SANTA CLARA, CA 95050 Indiana A,CH,CM,CS,E,MP 
Tel: (408) 988-7000 Hewlett-Packard Co. 

7301 No Shadeland Avenue Missouri Telex: 910-338-0586 
P.0 Box 50807 

Hewlett-Packard Co. 
A,CH,CM,CS,E,MP 

INDIANAPOLIS, IN 46250 
11 131 Colorado Avenue 

Hewlett-Packard Co. T e l  (317) 842-1000 
KANSAS CITY, MO 64137 

5703 Corsa Avenue A,CH,CM,CS,E,MS 
Tel. (816) 763-8000 

WESTLAKE VILLAGE, CA 91362 A,CH,CM,CS,E,MS 
Tel: (213) 706-6800 Iowa Hewlett-Packard Co. 
E',CH',CSb Hewlbtt-Packard Co. 13001 Hollenberg Dr~ve 

Colorado 1776 22nd Street, Suite 1 BRIDGETON, MO 63044 
Hewlett-Packard Co. WEST DES MOINES, IA 50265 Tel: (314) 344-5100 
24 lnverness Place, East Tel: (5 15) 224- 1435 A,CH,CS,E,MP 
ENGLEWOOD, C0 801 12 CH,MS" 



- Arranged alphabetically by country 

UNITED STATES (Cont'd) 
Nebraska 
Hewlett-Packard 
10824 Old Mill Rd., Suite 3 
OMAHA, NE 68154 
Tel: (402) 334- 18 13 
CM,MS 

New Jersey 
Hewlett-Packard Co. 
120 W. Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 981-1199 
A,CH,CM,CS,E 

New Mexico 
Hewlett-Packard Co. 
11300 Lomas Blvd.,N.E. 
P.O. Box 11634 
ALBUQUERQUE, NM 871 12 
Tel: (505) 292-1330 
CH,CS,E,MS 

New York 
Hewlett-Packard Co. 
5 Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
A,CH,E,MS 
Hewlett-Packard Co. 
9600 Main Street 
P.O. Box AC 
CLARENCE, NY 1403 1 
TeC (716) 759-8621 
CH 
Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRPORT, NY 14450 
.id: (716) 223-9950 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Blvd. 
LIVERPOOL. NY 13088 
Tel: (315) 451-1820 
A,CH,CM.E.MS 

Ohio 
Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI. OH 45242 
Tel: (513) 891-9870 
CH,CS,MS 
Hewlett-Packard Co. 
16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
Eff: Nov. 25, 1983 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
CH,CM,CS,E' 
Hewlett-Packard Co. 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (5 13) 859-8202 
A,CH,CM,E*,MS 

Oklahoma 
Hewlett-Packard Co 
304 N. Meridian, Suile A 
P.O. Box 75609 
OKLAHOMA CITY, OK 73 147 
Tel: (405) 946-9499 
A',CH,E',MS 
Hewlett-Packard Co. 
3840 S. 103rd E. Avenue, #I00 
P.O. Box 35747 
TULSA, OK 74153 
Tel: (918) 665-3300 
A' +,CH,CS,M' 

Oregon 
Hewlelt-Packard Co. 
9255 S. W. Pioneer Court 
P.O. Box 328 
WILSONYILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E',MS 

Pennsylvania 
Hewlett-Packard Co. 
11 1 Zeta Drive 

Hewlell-Packard CO. 
PITTSBURGH, PA 15238 

ND. f Pennsyivania Plaza ?el: (412) 782-0400 

55th Floor A,CH,CS,E;MP 
34th Street R 8th Avpn~tn Hewlett-Packard Co 

Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38 131 
Tel: (901) 346-8370 
A,CH,MS 

Texas 
Hewlett-Packard Co. 
4171 North Mesa 
Suite C- 1 10 
EL PASO, TX 79902 
Tel: (915) 533-3555 
CH,E',MS. ' 
Hewletl-Packard Co. 
10535 Harwin Drive 
P.O. Box 42816 
HOUSTON, TX 77042 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
930 E. Campbell Rd. 
P.O. Box 1270 
RICHARDSON, TX 75080 
Tel: (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
1020 Central Parkway Soulh 
P.0: Box 32993 
SAN ANTONIO, TX 782 16 
Tel: (5 12) 494-9336 
CH,CS,E,MS 

Utah 
Hewlelt-Packard Co. 
3530 W. 2100 South 
SALT LAKE CITY, UT 84 1 19 
Tel: (801) 974-1700 
A,CH,CS,E,MS 

Virginia 
Hewlett-Packard Co. 
4305 Cox Road 
GLEN ALLEN, VA 23060 
P.O. Box 9669 
RICHMOND, VA 23228 
Tel: (804) 747-7750 
A,CH,GS,E,MS 

Washington 
Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 
Hewlelt-~ackard Co. 

URUGUAY 
Pablo Ferrando S.A.C. e I. 
Avenida llalia 2877 
Casilla de Correo 370 
MONTEVlDEO 
Tel: 80-2586 
Telex: Public Boolh 90 1 
A,CM,E M 

VENEZUELA 
Hewlett-Packard de Venezuela C.A. 
3RA Transversal Los Ruices Norte 
Edificio Segre 1, 2 & 3 
Apartado 50933 
CARACAS 1071 
Tel: 239-4 133 
Telex: 251046 HEWPACK 
A,CH,CS,E,MS,P 
Hewlett-Packard de Venezuela C.A. 
Calk-72-Entre 3H y 3Y, No. 3H-40 
Edificio Ada-Evelyn, Local B 
Apartado 2646 
400 1, MARACAIBO, Estado Zulia 
Tel: (061) 80.304 
C,E* 
Hewlett-Packard de Venezuela C.A. 
Calle Vargas Rondon 
Edificio Seguros Carabobo, Piso 10 
VALENCIA 
Tel: (041) 5 1 385 
CH,CS,P 
Bioeleclronica Medica C.A. 
Calle Buen Pastor 
Edif. Cota Mil-Piso 2 y Semi Solano 1 
Boleila Norle 
Aparlado 507 10 CARACAS 1050A 
Tel: 239 84 4 1 
Telex: 265 18 

ZIMBABWE 
Field Technical Sales 
.45 Kelvin Road, Norlh 
P.B. 3458 
SALISBURY 
Tel: 705 23 1 
Telex: 4- 122 RH 
C.E,M.P 

July 1983 5952-6900 

Indicates main office . . 

HP dislribulors are prinledin italics 

Tel: . ~ (509) 922-7000 Hewlett-Packard Co. 
250 Westchester Avenue A,CH,CM,E,M 

CH,CS 
WHITE PLAINS, NY 10604 
Tel: (914) 684-6100 
CM,CH,CS,E 
Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921:0300 
A,CH,CM,CS,E,MS 

North Carolina 
yewlett-Packard Co. 
5605 Roanne Way 
P.O. Box 26500 
GREENSBORO, NC 27420 
Tel: (919) 852- 1800 
A,CH,CM,CS,E,MS 

South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
P.O. Box 21708 
COLUMBIA. SC 29221 
Tel: (803) '732-0400 
CH,E,MS 
Hewlett-Packard Co. 
Koger Executive Center 
Chesterfield Bldg., Suite 124 
GREENVILLE, SC 29615 
Tel: (803) 297-4120 

Tennessee 
Hewlett-Packard Co. 
224 Peters Road, Suite 102 
P.O. Box 22490 
KNOXVILLE, TN 37922 
Tel: (61'5) 691-2371 
A',CH,MS 

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. 
150 S. Sunny Slope Road 
BROOKFIELD, W1 53005 
Tet: (414) 784-8800 
A,CH,CS,E',MP 
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I CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time o f  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- 

1 t ion facilities of  other International Standards Organization members. 

1 WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one 
year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, either 
repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer 
shall prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, 
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country. 

HP software and firmware products which are designated by HP for use with a hardware product, when properly 
installed on that hardware product, are warranted not t o  fail t o  execute their programming instructions due 
to  defects in materials and workmanship. I f  HP receives notice of such defects during their warranty period, 
HP shall repair or replace software media and firmware which do not execute their programming instructions 
due to  such defects. HP does not warrant that the operation of the software, firmware or hardware shall be 
uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply t o  defects resulting from improper or inadequate maintenance by 
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the 
environmental specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY I S  EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL 
DAMAGES, WHETHER BASED O N  CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 

ASSISTANCE 

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 provided at 
the back of  this manual. 



HEWLETT 
PACKARD 

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 asslumes no liability for the customer's failure to comply with these requirements. This is a Safety Class 
1 instrurnent. 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. 
The instrument i s  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 (IEC) safety standards. 

DO NOT OPERATE I N  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 LIVE CIRCUITS 

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 SERVICE 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 SUBSTITUTE PARTS OR MODIFY 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. 

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



SAFETY SYMBOLS 

General Definitions of Safety Symbols Used On Equipment or In Manuals. 

WARNING I 

N O T E :  

Instruction manual symbol: the product wil l be marked with this sym- 
bol when i t  is  necessary for the user to refer to  the instruction manual 
in order t o  protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by vol- 
tage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical shock 
in case of a fault. Used with field wiring terminals to indicate the 
terminal which must be connected to ground before operating 
equipment. 

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 (operat- 
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 WARNING 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 t o  personnel. 

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

The NOTE sign denotes important information. I t  calls attention to 
procedure, practice, condition or the like, which is essential to  
highlight. 
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8-11 INTRODUCTION 

This section contains all the information required to  isolate failures to  the component 
level. Use this section after using the fault isolation procedures in Section VII. This section 
is used to  isolate a failure to  the subblock level. Each functional subblock consists of 
a small number of components, and the technician's expertise is  relied upon to  isolate 
the faulty component. 

H o w  to  Use This Section 

Start After isolating the fault t o  an assembly, go to  the troubleshooting 
procedures for that assembly. The troubleshooting information is listed 
in order of the circuit board assembly number, A1 through A33. 

Reference Use the component locators and schematics in Section IX with each 
of the troubleshooting procedures. 

For the location of cables and boards refer to  figure 4-1 in Section IV. 

For the circuit block diagrams refer to  Section VI. 

To understand the instrument's operation and signal mnemonics refer 
t o  Section VI. 

Keys There are two types of keys on the HP 3562A, hard keys and soft keys. 
In this section the hard keys are in bold text, and the soft keys are 
in regular text. 

For example: 

FREQ . . . . . . . . . . . . . . . . . FREQ SPAN . . . . . . . . . . . . . . . . . 10 kHz 

This example instructs you to  press the hard key FREQ and the soft 
key FREQ SPAN. After pressing the soft key FREQ SPAN enter 10 kHz. 

Loa~p Mode The loop mode is used for some signatures analysis tests and to  find 
intermittent failures. For description of the loop mode refer to  
paragraph 7-12, "Loop Mode and Intermittent Failures". 

NOTE 

After completing a test or repair, check that al l  jumpers are in the 
NORMAL or RUN position and that al l  cables are connected. 
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The recommended test equipment for troubleshooting is listed in table 1-4. Any item which 
meets or exceeds the critical requirements can be substituted for the model listed. 

8-3 LOGIC CONVE 

Positive logic convention is  used in this manual unless otherwise noted. Positive logic 
conventions define a logic "1" or "High" as more positive voltage and a logic "0" or "Low', 
as the more negative voltage. 

The HP 3562A is  a Safety Class 1 instrument (provided wi th  a protective earth terminal). 
The instrument and manuals should be reviewed for safety markings and instructions before 
operation. Refer t o  the safety symbol table in the preface of this manual. 

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. 

I CAUTION / 
Do not insert or remove any circuit board in the UP 3562A with 
the line power turned on. Power transients caused by insertion or 
removal may damage the circuit boards. 

230 Vdc is present in the A18 power supply assembly even with 
the line switch in the off position and the power cord removed. 
Be extremely careful when working in the power supply area. This 
high voltage could cause serious personal injury if contacted. To 
discharge the capacitors holding this voltage perform steps 7 
through 3. 

1. Remove the power cord from the rear panel. 

2. Remove the bottom cover and power supply shield. 

3. Wait two  minutes after turning the power off t o  allow the 
capacitors t o  discharge. 
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8-5; A1 DIGITAL SOURCE 

The information in this section should be used to  isolate faulty subblocks in the A1 Digital 
Source assembly. Al l  procedures assume the Fault Isolation procedures of Section VII 
have been used to  determine which board has failed, and the circuit descriptions of Section 
VI are understood. 

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, i f  contacted, result 
in personal injury. 

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 The primary method for troubleshooting the digital source assembly 
is to  use signature analysis and the waveforms provided in parts E and 
F. Start troubleshooting by using part A, "Digital Source Diagnostics" 
t o  isolate the failure to  a subblock. 

Reference For the component locator and schematic refer to  Section IX. For the 
location of cables and boards refer to  figure 4-1 in Section IV. 

Verify Use the oscilloscope waveforms in table Al-10 to  see correct operation 
at various test points in the assembly. 

After-Repair Use table Al-11 to  determine which adjustments and tests need to  be 
done to  complete instrument service. 

A. Digital Source Diagnostics 

The digital source is  tested using two self-tests; the front end interface test and the source 
main test. When either of these tests are initiated, the test registers and control registers 
are loaded with test data and the TEST signal to  the test registers goes low. The test i s  
performed and the contents of the status registers is read and verified by the A2 System 
CPU. Any failed bits are annunciated on the display. These tests are also used in loop 
mode for signature analysis patterns. 
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1. To perform the self-tests, press the HP 3562A keys as follows: 

SPCL 
. . . . . .  FCTN SERVIC 

TEST . . . . . .  TEST 
. . . . . .  SOURCE FREND 

INTFCE 

. . . . . .  SOURCE 
MA1 N 

2. Refer t o  table A1-2 for single bi t  failures to  determine the probable subblock failing. 

3. Co to  part B for multiple b i t  failures. 

4. If both tests pass but a source function or a trigger mode i s  failing, use table A l - I  
to  determine the probable subblock failing. 

Table Al-1 Digital Source Functions 

Function Failing 
or Defective 

Probable Cause 
of Failure 

Triggered Mode I- Phase Resolution Circuit 
(go to part E) 

Sine Wave Output 

Single Channel Phase 

CNTCLK 

LO Input Receiver 
(go to part E) 

Phase Resolution Circuit 
(go to part E) 

Control Registers 
(go to part E, step 7) 

Source Energy Measurement 
fails (2-41) but random noise 
operates at ful l  span 

Random Noise Output 

Effective Sample Rate Generator 
(go to part D) 

Noise Generator 
(go to part E, step 8) 

Burst Mode I Burst Control Circuit 
(go to part E, step 5) 

Periodic Chirp 

SYNC OUT output 

Effective Sample Rate Generator 
(go to part D) 

Burst Control Circuit 
(refer to waveform #5 
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Table Al-2 Digital Source Diagnostics 

Bit # Signal Name 

LDCHI L 

From 
Component 

U208-6 

U208-7 

LDTRL 

LDSRCL 

Subblock Returning Status Bit 
Probable subblock failing 

Control Registers 
(Go to  part E, step 7) 

SRCOUTFALTL 

UNLOCK 

Status Registers 
(Go to  part E) 

CIOFSE Timing Control Circuit 
(Go to  part D) 

CNTLD Control Registers 
(Go t o  part E, step 7) 

NCLK Burst Control Circuit 
(Go to  part E, step 5) 

DOUT Multiplier 
(Go to  part E) 

DMlD LO Input Receiver 
(Go to  part E) 

NSR Noise Generator 
(Go to  part E, step 8) 

CNTRL BUSY Control Registers 
(Go to  part E, step 7) 

BUSYL Phase Resolution Circuit 
(Go to  part E) 

TRIGGERED 

ARMEDL 

Digital Source 
Counters Fail These counters are used in the 

following subblocks: 
Phase Resolution Circuit 
Timing Control Circuit 
Burst Control Circuit 
(Go to  part E) 
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6. Subblock Verification Tests 

The digital source performs several f~  ding generating band-limited random 
noise, interfacing the local oscillator with the analog source, sychronizing trigger operations, 
and interfacing the front end assemblies (inputs, ADCs, trigger, and analog source) with 
the A2 System CPU. Most functions use only a few of the DS subblocks. To isolate the 
failure to  a subblock, use table A1-3 after performing the following steps: 

1. Connect the front panel source output t o  channel 1. 

2. Connect the rear panel SYNC OUT output t o  channel 2. 

3. Press the HP 3562A keys as follows: 

PRESET . . . . . .  RESET 

RANGE . . . . . .  5.6 V 

SOURCE . . . . . .  SOURCE 
LEVEL . . . . . .  5 V  

FIXED 
S l N E . . . . . .  1 kHz 

MEAS 
DlSP . . . . . .  FILTRD 

INPUT . . . . . .  TIME 
R E C I  

SCALE . . . . . .  Y FIXD 
SCALE . . . . . .  6,-6 V 

Refer t o  figure A l - I  to  verify result. 

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. 
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F I L T  
6 . 0  

1.5 

/ D i v  

Real 

v 

-6. Q 

F x d  Y 

Figure Al-1 Sine Wave 

I f  the figure A l - I  i s  correct, the following subblocks are verified: 

LO Input Receiver 

Multiplier 

Timing State Machine (U3) 

4. Press the HP 3562A keys as follows: 

SOURCE. . . . . . RANDOM 
NOISE 

Refler t o  figure A1-2 to  verify result. 
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F I L T  
6 . 0  

1.5 

/ D i v  

R e a l  

v 

- 6 . 0  

F x d  Y 0 . 0  S e c  8. o m  

Figure Al-2 Random Noise 

I f  figure A1-2 is correct the following subblock is  verified: 

Noise Generator 

5. The random noise should follow the frequency span as it is changed. The display should 
appear similar t o  figure A1-2 as the frequency span i s  changed. To change frequency 
spans, press the HP 3562A keys as follows: 

FREQ . . . . . .  FREQ 
SPAN . . . . . .  1 kHz 

. . . . . .  10 kHz 

50 kHz 

If the random noise follows the frequency span, the following subblock is verified: 

Effective Sample Rate Generator 
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6. Press the HP 3562A keys as follows: 

SERVICE 

FREQ . . . . . .  MAX 
SPAN 

MEAS 
DlSP . . . . . .  FILTRD 

INPUT . . . . . .  TIME 
REC 2 

SCALE . . . . . .  Y FIXD 
. . . . . .  SCALE 6,-6 V 

SOURCE . BURST 
RANDOM 

Refer t o  figure A1-3 to  verify result. 

F I L T  T I M E 1  O%Ovlp 
6 . 0  

R e a l  

v 

-6.0 

F x d  Y 0.0 Sec 8. O m  

F I L T  
6 . 0  

Rea 1 

v 

-6.0 

F x d  Y 0 . 0  S e c  8 . O m  

Figure A1-3 Burst Random #1 
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Press the HP 3562A keys as follows: 

. . . . .  SOURCE. BURST 
RANDOM . . . . . .  

Refer t o  figure A1-4 to  verify result. 

. . . . . .  2 5 ENTER 

F I L T  
6 . 0  

R e a l  

v 

- 6 . 0  

F x d  Y 

Figure A1-4 Burst Random #2 

I f  figures A1-3 and A1-4 are correct, the following subblock i s  verified: 

Burst Control Circuit 

7. Press the HP 3562A keys as follows: 

. . . .  S O U R C E . .  FIXED 
SINE . . . . . .  1 kHz 

SELECT 
. . . . . .  TRIG SOURCE 

TRlC 

The source trigger point may vary on the sine wave, but the trigger point on the SYNC 
OUT waveform should be the same as displayed in figure A1-5. 
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F I L T  
6 . 0  

R e a l  

v 

-6 .0  

F x d  Y 

F I L T  
6 . 0  

R e a l  

v 

- 6 .0  

F x d  Y 

T I M E 2  O % O v l p  

0 . 0  Sec e.om 

Figure A1 -5 Source Trigger 

I f  figure A1-5 is correct, the following subblock is verified: 

Phase Resolution Circuit 
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Table A1 -3 Digital Source Failures 

Test Results 

Digital Source Main Test Passes 
Digital Source Counters Passes 

Digital Source F/E lnterface Fails 
Bits: 0,1,2,3,7, or 12 

Digital Source F/E lnterface Passes 
Digital Source Counters Pass or Fail 

Digital Source Main Test Fails 
Bits: 6,9,10 

Digital Source FIE lnterface Passes 
Digital Source Counters Pass 

Digital Source Main Test Fails 
Bits: 9.10 

Functions: 
Sine Output is defective, but 
Burst Random and SYNC OUT operate 

Digital Source FIE lnterface Passes 
Digital Source Counters Pass or Fail 

Digital Source Main Test Fails 
Bits: 9,10 

Functions: 
Source Output Defective 
Random Noise Defective 

Digital Source FIE lnterface Passes 
Digital Source Counters Pass or Fail 

Digital Source Main Test Fails 
Bits: 13, 14, or 15 

Most Likely Cause of Failure 
Troubleshoot subblocks in order listed. - 
Control Registers 

(Go t o  part E, step 7) 

Timing Control Circuit 
LO lnput Receiver 
Multiplier 

(Go to  part E) 

LO lnput Receiver 

(Go to  part E) 

Timing Control Circuit 
LO lnput Receiver 
Multiplier 

(Go to  part E) 

Phase Resolution Circuit 

(Go to  part E) 
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Table A1-3 Digital Source Failures cont. 

I Test Results I Most Likely Cause of Failure I 
I I Troubleshoot subblocks in order listed. 

Digital Source FIE lnterface Passes 
Digital Source Counters Pass or Fail 

Digital Source Main Test Fails 
Bits: 6,9,10 and one or more of the 

following bits: 
11, 12, 13, 14, 15 

Programmable Counters 
Phase Resolution Circuit 
Timing Control Circuit 

(Go t o  part E) 

I Digital Source FIE Interface Fails I DS Data Bur 1 
Digital Source Main Test Fails 
Bits: Multiple Failures 

Functions: 
No functions operate 

System lnterface 
Device Decoder PAL or Buffer 
Programmable Counters 
Status Registers 
Test Registers 
Control Registers' Latches 

(Go t o  part C) 

C. Multiple Failures Test 

This test verifies the DS data bus, the system interface, and the device decoder PAL and 
buffer. 

1. Press the line switch off. Place the A1 Digital Source on the 03562-66540 extender board. 

2. Use a logic probe to  verify the system interface lines are toggling between TTL level 
high and TTL level Low. Use the following test locations: 

U403 pins 11, 13 through 18 

3. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVICE 

TEST . . . . . .  LOOP 
O N  

TEST . . . . . .  
. . . . . .  SOURCE SOURCE 

MAIN 
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4. To verify the device decoder PAL and buffer, use a logic probe to  check the following 
signals are the correct TTL level: 

U303 pin 12 
13 
14 
15 
16 
17 
18 
19 

Toggling U401 pin 2 Toggling 
Toggling 7 Toggling 
Toggling 10 Toggling 
Toggling 11 Toggling 
Toggling 
High 
Toggling 
Toggling 

5. Press the HP 3562A keys as follows: 

RETURN. . . . . .  LOOP 
OFF 

LOOP 
. . . . . .  O N  TEST 

. . . . . .  SOURCE FR END 
l NTFCE 

6. Use a logic probe to  verify the following signals are the correct TTL level: 

U303 pin 12 
13 
14 
15 
16 
17 
18 
19 

High 
Toggling 
High 
High 
Toggling 
Toggling 
Toggling 
Toggling 

7. Use a logic to  verify the DS data lines are togging (FR END INTFCE in loop mode). 
Some of the lines wil l  toggle slowly. Use the following test locations: 

U406 pins 1 and 11 through 19 

U405 pins 11 through 18 

8. Press A2 S1. After the power-up tests are complete, verify the following signals are 
the correct TTL level: 

Test Location Signal Name TTL Level 

U203-2 TEST LOW 
U 304-6 NRSTL High 
U304-9 BRST High 
U302-4 RESETL High 

9. I f  the fault has not been found, go to  part E. 
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D. Effective Sample Rate Generator Test 

Use table A1-4 to  verify the components in the effective sample rate generator. In table 
A1-4, a '0' represents a TTL level low and a 'I' represents a TTL level high. Set the frequency 
span by pressing the HP 3562A keys as follows: 

FREQ FREQ 
SPAN . . . . . .  To frequency span in table 

Table A1-4 Effective Sample Rate Generator Test 

I f  the fault has not been found, go to  part E. 

TP12 Frequency Span 

1 kHz 
3.125 kHz 

1 0  kHz 
100 kHz 

E. Digital Source Signature Analysis Tests 

Use these tests and the waveforms in part F t o  isolate a failure on the digital source 
assembly. Only the components in the failing subblocks need to  be tested. 

D A 
(U 1-3) 

0 
0 
1 
1 

1. Press the line switch off 

2. Connect the Signature Analyzer as follows: 

DB 
(U 4-1 2) 

0 
1 
0 
1 

Table A1-5 DS Signature Analyzer Setup 

DSE L 
(U 101 -2) 

I Signal I Polarity I Connection 1 

1 
1 
1 
0 

25.6 kHz 
80.0 kHz 
256 kHz 

5.12 MHz  

3. Press the line switch on. 

Ground 
Clock 
Stop 
Start 

4. To start signature analysis test #I ,  press the HP 3562A keys as follows: 

SPCL 
FCTN 

Positive edge 
Positive edge 
Positive edge 

SERVIC 
TEST 

A1 J2-1 
A1 12-3 
A1 J2-4 
A1 J2-5 

. . . . LOOP 
ON 

TEST 
SOURCE SOURCE 

MA1 N 
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NOTE 

When finished with the test, turn the loop mode off by pressing 
the keys as follows: 

RETURN . . . . . LOOP 
OFF 

Table Al-6 DS Signature Analysis Test # I  

Source Main Test 
Source Main Test in loop mode 
Jumpers in normal (N) position: All jumpers 
Signature Analyzer Setup: Refer t o  table A1-5 

+ 5  V Signature = HI66 

Signature Component Pin Signature Component Pin 

561 2 
2FU6 
UHAP 
858P 
561 2 
2FU6 
UHAP 
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Table A1-6 DS Signature Analysis Test #I cont. 

Pin I Component Signature Component Pin Signature 

561 2 
2FU6 
UHAP 
858P 
561 2 
2FU6 
UHAP 
858P 

u112 
A 

Rev. A 

H I  66 
0000 
47H H 
465 U 
UAOO 

1 AUA 
C4A8 
6381 
881 5 

UHHU 
F73A 
HA48 
54U1 

A See backdating. 
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Table Al-6 D S  Signature Analysis Test #1 cont. 

Component Pin Signature Component Pin Signature 

H I  66 
F l l  P 
7557 
5FF3 
47H H 
O U H 3  
465 U 
H PC5 
U A00 
1078 

UAOO 
465 U 
H I  66 

UAOO 
465 U 
47H H 
A75U 
F2HP 
5FF3 
A392 
811 H 
F6P2 
811 H 
77P7 
304P 

5. To start signature analysis test #2, perform the following steps: 

a. Press the line switch off .  

b. Set A1 J3 to  test position. 

c. Press the line switch on. 

d. Press the HP 3562A keys as follows: 

SPCL 
. . . . . .  FCTN SERVIC 

TEST LOOP 
ON 

TEST 
. . . . . .  SOURCE SOURCE 

MA1 N 

NOTE 

DS Signature Analysis Test #2 disables the feedback loop between 
the burst state machine CU102) and the burst control circuit's 
counters CU305). 
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Table A1-7 DS Signature Analysis Test #Z 

Burst Control Circuit 
Source Main Test in loop mode 
Jumpers in normal (N) position: Al l  jumpers except A1 J3  
Jumpers in test (T) position: A1 J 3  
Signature Analyzer Setup: Refer to  table A1-5 

+5 V Signature = H I 6 6  

Pin Signature Component Pin 

6. Put jumper A1 J3 in normal (N) position. 

7. To start signature analysis test #3, perform the following steps: 

a. Set A1 J3 in normal (N) position. 

b. Press A2 S1 

c. Press the HP 3562A keys as follows: 

SPCL 
FCTN SERVIC 

TEST LOOP 
ON 

TEST 
SOURCE 

Signature 

FR END 
INTFCE 
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Table A1-8 DS Signature Analysis Test #3 

Front End lnterface Test 
Front End lnterface in loop mode 
Jumpers in normal (N) position: Al l  jumpers 
Signature Analyzer Setup: Refer to  table A1-5 

+ 5 V Signature = 088C 

Component Pin Signature Component Pin Signature 

95HH 
99C5 
u0h8 
U FOl 

CF11 

8. To start signature analysis test #4, perform the following steps: 

a. Press the line switch off. 

b. Connect U311 pin 10 to  TP15. 

c. Press the line switch on. 

d. Press the HP 3562A keys as follows: 

SPCL 
FCTN . . . . . . SERVIC 

TEST . . . . . .  LOOP 
ON 

. TEST 
SOURCE . . . . . . SOURCE 

MAIN 
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Table A1-9 DS Signature Analysis Test #4 

Random Noise Generator Test 
Source Main Test in loop mode 
Jumpers in normal (N) position: All jumpers 
Connect U311-10 to  TP15 
Signature Analyzer Setup: Refer to  table A1-5 

+5 V Signature = HI66 

Component Pin Signature Component Pin Signature 

U313 
cont. 

C03A 
8C04 
05FC 
6678 
9508 
2777 
4CP8 
HOFU 
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F. Oscilloscope Signal Waveforms 

The oscilloscope plots are used for troubleshooting the A1 Digital Source. Note that 
all the measurements are taken with a 10:l probe. Other notes unique to a measure- 
ment are written next to  the waveform. 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can, i f  contacted, result in personal injury. 

Table A1-10 Digital Source Waveforms 

All jumpers should be in normal position 

Connect ground to  A1 TPI or A1 TP15 
Probe: 10:l 

Press the keys as follows: 

. . . . . . .  SPCL FCTN SERVIC TEST 

CNTLD and CNTCLK 

Setup 

Connect CHI t o  A1 TPIO 
Connect CH2 t o  A1 T P l l  

Important 
Parameters 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling dc 
CH2 Coupling dc 
Time/Div 20 us/Div 
Trigger CHI 

Time 
Relationship 

After viewing waveform, press A2 S1 

LOOP 
O N  

TEST 
SOURCE . . . . . . .  FR END 

INTFCE 

Waveform 

OVdc 

OVdc 
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Table A1-10 Digital Source Waveforms cont. 

All jumpers should be in normal position 

Connect ground to A1 TPI or A1 TP15 
Probe: 10:l 

Setup 

1.0 L 

Connect CHI to A1 TP2 

Oscilloscope: 

CHI V/Div 100 mV/Div 

CHI Coupling d c 

Time/Div 1 &Div 
Trigger CH 1 

LOL and CLRL 

Connect CHI to A 
Connect CH2 to A 

Oscilloscope: 

CHI V/Div 
CH2 V/Div 
CHI Coupling 
CH2 Coupling 
Time/Div 
Trigger 

200 mV/Div 
200 mV/Div 
d c 
d c 
200 ns/Div 
CHI 

hlCLK and NSYNC 

Connect CH2 to  A1 3701-3 
Connect CH2 to A1 U l l -2  

CHI V/Div 200 mV/Div 
CH2 V/Div 200 rnV/Div 
CHI Coupling d c 
CH2 Coupling dc 
Time/Div 2 ms/Div 
Trigger CHI 

Important 
Parameters 

Time 

Time 
Relationship 

Duty Cycle 

Time 
Relationship 

Waveform 

OVdc 

OVdc 

OVdc 

OVdc 

OVdc 



SERVICE MODEL 3562A 

Table A1-10 Digital Source Waveforms cont. 
- 

All jumpers should be in normal position 

Connect ground to A1 TPI or A1 TP15 
Probe: 10:l 

Setup 

BSNC and SYNC OUT 

Connect CHI to A1 U103-12 
Connect CH2 to  A1 U301-1 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling d c 
CH2 Coupling d c 
TimelDiv 500 ps/Div 
Trigger CHI 

Important 
Parameters 

Time 
Relationship 

Press the keys as follows: 

FREQ . . . . FREQ SPAN 1 kHz 

l o x  Effective Sample Rate 

Connect CHI to  A1 TP12 

Oscilloscope: 

CHI V/Div 100 mV/Div 

CHI Coupling d c 

Time/Div 10 ps/Div 
Trigger CHI 

Time 

Duty cyle 

Waveform 

OVdc 

OVdc 

After viewing waveform, press MAX SPAN. 
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Table A1-10 Digital Source Waveforms cont. 

All jumpers should be in normal position 

Connect the front panel source output to  external trigger and channel 1 

Connect ground to  A1 TPI or A1 TP15 
Probe: 10:l 

Press the keys as follows: 

SOURCE . . . SOURCE LEVEL . . . 5 V 

- 

Setup - 

. FIXED SIN 

SELECT TRIG . . . EXT 

Important 
Parameters 

- -- 

lrRIG 

Connect CHI t o  A1 U5-7 

Oscilloscope: 

CHI V/Div 100 mV/Div 

CHI Coupling d c 

1-irne/Div 2 ms/Div 
1-rigger CHI 

Waveform 

Time 

Duty Cycle 

OVdc 
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G. After-Repair Adjustments and Tests 

Table Al-1 1 After-Repair Adjustments and Tests 

I Perform the following: 

Diagnostic Tests: 

FR END INTFCE 

SOURCE MAIN  

TEST ALL 

Adjustments: 

None 

Performance Tests: 

I f  the noise generator subblock was 
repaired, perform the Source Energy 
Measurement test. 

I Operational Verification: 

I f  the phase resolution circuit was 
repaired, perform the Signal Channel 
Phase Accuracy test. 

I f  the LO Input Receiver was repaired, 
perform the Source Amplitude 
Accuracy and Flatness test. 

Section 
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The indormation in this section should be used to  isolate faulty subblocks in the A2 and 
A22 System CPUIHPIB assemblies. All procedures assume the Fault Isolation procedures 
of Section VII have been used to  determine which board has failed, and the Circuit Descrip- 
tions of Section VI are understood. 

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, i f  contacted, result 
in  personal injury. 

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 troubleshooting by using figure A2-I. This procedure diagram 
describes the best order t o  perform the troubleshooting tests based 
on the symptoms observed. 

Reference For the component locator and schematic refer t o  Section IX. For the 
location of cables and boards refer to  figure 4-1 in Section IV. 

Verify Use the oscilloscope waveforms in table A2-5 to  see correct operation 
at various test points in the assembly. 

After-Repair 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 required to  troubleshoot the A2 CPUIHPIB assembly. 
To run the A2 CPU/HPIB assembly without the rest of the instrument, put jumpers 
A2 J15 and A2 J16 in test (T) position. 

2. The A2 CPUIHPIB can be run on an external clock by grounding A2 TP3 and connecting 
a TTL level, 8 MHz clock to  A2 TP4. 

3. IUndefined failures are most likely caused by stuck bits. This is  occurring if the status 
LEDs (A2 DS2) are a steady state value instead of changing rapidly. Go to  the initial 
conditions test (A). 
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0 Es 
global bus 
interface Interface Test (Cl 

failing 

Replace 
al l  jumpers 

t o  normal (N) 
position 

Refer t o  
after-repair 
adjustments 
and test (HI u 

Figure A2-1 Troubleshooting Procedure Diagram 
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A. initial Conditions Test 

1. Disconnect the power cable from the rear panel and remove the top cover. Place the 
A2 CPUIHPIB on the 03562-66540 extender board. 

2. Connect the power cable and press the line switch on. 

3. Check the following for correct value: 

Signal Location Value 
+ 5s A2 TP2 + 5 f 0.3V 
PWRUP A2 J15-2 TTL logic 1 
PWRDNL A2 116-2 TTL logic 1 
HALTL A2 U100-17 TTL logic 1 
RESETL A2 U100-18 TTL logic 1 
8 mHz Clock A2 TP5 Refer t o  waveform # I  (C) 

4. I f  the +5S, PWRUP, or PWRDNL are not the correct values, go to  paragraph 8-16, 
"A1 8 Power Supply Assembly." 

5. I f  the cause of the failure is s t i l l  not found, go to  the signature tests (F). 

6. System CPU Diagnostics 

The CPU diagnostics do the following at power up or when the CPU is  reset by pressing 
A2 S1: 

Flashes the LEDs and then turns each one on starting with DS3-1 (MSB). 

Clears the test log. 

Stores address and contents of NVRAM. 

Check sums the monitor ROM. 

Exercises several system processor (U100) instructions. 

Tests the monitor RAM by writing and reading patterns to  and from it. 

I f  an error was found in the RAM test, the address decoder is exercised by writing 
addresses to  several locations and reading the contents. 

Tests the NVRAM using a writelreadlrestore sequence on each memory location. 

Tests the timer and interrupt circuits. 

The CPU diagnostics stop when a fault i s  found and display the error code on the test 
LEDs (A2 DS3, A2 DS4). I f  no error i s  found on the A2 CPU/HPIB assembly, the power-up 
sequence continues. Use table A2-1 to  determine the most likely failure causing an 
A2 GPUIHPI B error code. 



SERVICE MODEL 3562A 

Undefined 

Table A2-1 System CPUlHPlB Diagnostics 

Initial Power Up Low level fault 

Most Likely 
Failure 

Go to  Initial 
Conditions 

Test (A) 

Hex Code Explanation Hex Error 
Code 

Monitor Rom Check sum 

Test Description 

Monitor Rorn Check sum 

Upper byte failure, 
Lower byte passes 

Lower byte failure 
Upper byte passes 

04 ( Monitor Rom Check sum 1 Both bytes pass 1 Go to  SA (F) 

03 

05 I Instruction Test U100 test passes 

06 1 Instruction Test I UlOO test fails I A2 UlOO 

Monitor Rom Check sum 

- 

10 1 Monitor RAMTest I High byte, MEMOL fails I A2 U l l O  

Both bytes fail 

12 1 Monitor RAM Test I Both MEMOL bytes fail I A2U110,U210 

Go to  SA (F) 

11 

13 1 Monitor RAM Test 1 High byte, MEMIL fails I A2 "109 

Monitor RAM Test 

I 5  / Monitor RAM Test I Both MEMIL bytes fail 1 A2 U109, U209 

14 

16 1 Monitor RAM Test 1 High byte, MEM2L fails 1 A2 U107 

Low byte, MEMOL fails 

17 1 Monitor RAM Test / LOW byte, MEM2L fails I A2 U207 

A2 U210 

Monitor RAM Test Low byte, MEMlL  fails 

18 

1A ( Monitor RAM Test 1 NVRAM, high byte fails I A2 U212 

A2 U209 

19 

I B I Monitor RAM Test 

Monitor RAM Test 

NVRAM, low byte fails 

Monitor RAM Test 

1C / Monitor RAM Test I Both NVRAM bytes fail I A2 U212, U 2 l l  

Both MEM2L bytes fail 

C"N" I M o i t o r  RAM Test I RAM address test fails I Lin:At1N" 

A2 U107, U207 

Multiple Monitor RAM failures Go t o  SA (F) 
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Table A2-1 System CPUlHPlB D'-----"-- ---' 

r- I I 

uagnosrics conr. 

r o c  / Timer and Interrupt Test I Unexpected timer interrupt / A2 U500, U413 1 
Hlex Error Test Description Hex Code Explanation I I Code I Most Likely 

Failure 

I OE 1 Timer and Interrupt Test I Timer Failure I A2U413 I 

OD Timer and Interrupt I I Test 

I OF 1 HP-IB Test 1 HP-I8 Failure I H P l B  subblock I 
C. CPU Global Bus Interface Test 

Timer interrupt failure 

1. Press the line switch off. 

A2 U500, U413, 
A2 U100 

2. Remove the following assemblies: 

A5 Digital Filter 
A7 Floating Point Processor 
A8 Global RAM/Display 
A9 Fast Fourier Processor 

3. Press the line switch on. 

4. Put A2J8, A2J12, A2J13, and A2j17 in test (T) position. 

5. Repeatedly press the reset switch S1 while checking for TTL levels of the global bus 
drivers, latches, and control subblocks. 

D. IHP-1B Test 

1. To test the HP-IB subblock press the HP 3562A keys as follows: 

SPCL 
. . . . . . .  FCTN SERVIC 

TEST . . . . . . .  TEST 
PROC 

TEST 
CPU . . . . . . .  HP-IB 

DlAC 

2. I f  this test passes, all signal paths and the pass through registers (A2 U112, A2 U113) 
are all right. 
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3. To check the HP-IB connector press the following keys: 

SPCL 
FCTN . . . . . . .  SERVlC 

. . . . . . .  TEST LOOP O N  

TEST 
PROC 

TEST 
CPU HP-IB 

CONNEC 

4. Using a small jumper, short each of the control pins t o  the HP-IB connector ground. 
When a pin is  grounded, the corresponding pin shown in the display should have a 
dot in it. 

5. I f  this test passes, the HP-IB connector i s  functioning properly. 

NOTE 

Remove the fan [MP209) before attempting to remove the 
A22 UP-IB board. 

E. Nonvolatile RAM Test 

1. Check the following for correct value: 

Location Value 
U211-28 24.5V 
U212-28 >4.5V 
U211-26 TTL logic 1 
U212-26 TTL logic 1 

2. Press the line switch off. With the power off, U211-28 should be greater than 3V. 

3. Connect the signature analyzer according to  table A2-2. 

4. Check the signatures of A2 U408-6 and A2 U305-15, they should be the same. 

F. CPU Signature Analysis Tests 

These tests are used when the previous tests fai l  to  f ind the problem. 

I .  Disconnect power cable. 

2. Put the following jumpers in test (T) position: 

3. Put A2 J11 and A2 114 in position "2" 
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4. Connect the signature analyzer according to  table A2-2. 

Table 192-2 CPU Signature Analyzer Setup 

Signal 

Ground 
Clock 
Stop 
Start 

5. Connect the power cable and press the line switch on. 

Polarity 

Positive edge 
Negative edge 
Negative edge 

Table A2-3 CPU Signature Analysis Test #1 

Connection 

A2 J2-1 
A2 12-3 
A2 12-4 
A2 12-5 

SERVICE 

Address Test 
Jumpers in test (T) position: A2J4, A2J5, A2J6, A2J7, A2J9, A2J10, A2J18 
Jumpers in position "2": A2J11, A2114 
Jumpers in normal (N) position: A2J1, A2j8, A2J17, A2J12, A2J13 
Jumpers in either normal or test position: A2J15, A2J16 
signature Analyzer Setup: Refer to  table A2-2 

+5 V Signature = 0001 

Component Pin Signature 

UUUU 
5555 

CCCC 
7F7F 
5H21 
OAFA 
UPFH 
52 F8 

Component 

UIOO 

Pin Signature 

HC89 
2H70 
HPPO 
1293 
HAP7 
3C96 
3827 
75511 

Put jumper J1 in position "1". It takes about 10s for each of the following signatures to  stabilize. 

+5 V Signature = 6PCP 

<:omponent I Pin I Signature Component 

U305 

Pin Signature 

14 0000 
15 HUHA 
16 1582 
17 AC4F 
18 012U 
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6. If the signatures in table A2-3 are incorrect, check that A2 U100 pins 12, 13, 21, 22, 
23, 24, and 25 are a TTL logic high. 

7. Put A2 I1 in position "2". It takes about 10s for each of the signatures in table A2-4 
t o  stabilize. 

Table A2-4 CPU Signature Analysis Test #Z 

Monitor ROM Test 
Jumpers in test (T) position: A2J4, A2J5, A2J6, A2J7, A2J9, A2J10, A2J18 
Jumpers in position "2": A2J1, A2Jl1, A2J14 
Jumpers in normal (N) position: A2J8, A2J17, A2J12, A2J13 . 

Jumpers in either normal or test position: A2J15, A2J16 
Signature Analyzer Setup: Refer to  table A2-2 

+5 V Signature = 6PCP 

Component 

TI 
Pin Signature 

9 u u u  
FH2H 
HHHH 
P488 
F7CH 
H I  HA 
CF33 
F108 

Component 

U205 

Pin 

11 
12 
13 
15 
16 
17 
18 
19 

Signature 
- 

351-13 
6000 
2C18 
6300 
P9F7 
278F 
A936 
13C9 

- 
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G. Oscilloscope Signal Waveforms 

The oscilloscope plots are used for troubleshooting the A2 CPU/HPIB. Note that all the 
measurements are taken with a 10:l probe. Other notes unique to  a measurement are 
wri.tten next to  the waveform. 

Table A2-5 CPU Signal Waveforms 

Remove Power 
Jumpers in normal (N) position: All jumpers 
Connect ground to  A2 TPI 
Probe: 10:l 
Power On 

Setup 

8, MHz Clock 

Connect CHI to  A2 TP5 

Oscilloscope: 
Bandwidth Limit: ON 
Mode A 
CHI V/Div 50 

mV/Div 

CHI Coupling dc 

Time/Div 50 ns/Div 
Trigger CHI 

Important 
Parameters 

Time 
Pulse shape 

Waveform 

CHI CPLG=DC 

OVdc 

Press A2 S1 switch to see the waveform #2. DTACKL and ASL will stop changing for a short time ( ~ 2 s ) .  

DTACKL, ASL 

Connect CHI to  A2 U100-10 
Connect CH2 to  A2 U100-6 
Oscilloscope: 
Uandwidth Limit: ON 
Mode A & B  
CHI V/Div 100 

mV/Div 
CH2 V/Div 100 

mV/Div 
CHI Coupling d c 
CH2 Coupling d c 
Time/Div 200 

ns/Div 
Trigger CHI 

Time 
relationship 
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Table A2-5 CPU Signal Waveforms cont. 

Remove Power 
Jumpers in normal (N) position: Al l  jumpers 
Connect ground to  A2 TPI 
Probe: 10:l 
Power On 

To display waveform #3, press the HP 3562A keys as follows: 

SPCL 
FCTN SERVIC 

TEST . . . . . . . . .  LOOP ON 

I Setup 

Connect CHI t o  A2 U100-19 
Connect CH2 t o  A2 U100-20 

Oscilloscope: 
Mode A & B  
CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 
CHI Coupling d c 
CH2 Coupling d c 
Time/Div 1.0 p / D i v  
Trigger CHI 

I Press RETURN . .  LOOP OFF 

ERROUT 

Connect A2 TP6 t o  A2 TPI 
Connect CHI to  A2 U404-7 

Oscilloscope: 
Mode A 
CHI V/Div 100 mV/Div 

CHI Coupling d c 

Tirne/Div 1 rns/Div 
Trigger CHI 

. . . . . . . . .  TEST SOURCE . . . . . . . . .  LO DSA 
PATT 1 

Important 
Parameters 

Time 
relationship 

Time 

Waveform 

C H I  CPLG=DC CHZ CPLG=DC 

C H I  CPLG=DC 
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H. After-Repair Adjustments and Tests 

Table A2-6 After-Repair Adjustments and Tests 

Perform the following: 

Diagnostic Tests: 
TEST ALL 

Adjustments: 
None 

Performance Tests: 
None 

Section 

MODEL 3562A 
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8-7 A3 PROCiRAM ROM 

The information in this section should be used to  isolate faulty subblocks on the A3 Program 
ROM assembly. All procedures assume that the Fault Isolation procedures of Section VII 
were used to  determine that this board has failed and that the Circuit Descriptions of 
Section VI are understood. 

Service procedures described in this section are performed with 
protective covers removed and power applied. Hazardous voltages 
in these circuits can cause personal injury i f  contacted. 

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 

Start Start troubleshooting with part A, Program ROM Diagnostics 

Ref'erence Refer to  Section IX for the component locators and schematics. refer 
t o  figure 4-1 in Section IV for location of cables and boards. 

After-Repair Use table A3-3 to  determine which adjustments and tests need to  be 
performed to  complete instrument service. 

Troubleshooting Hint 

The ROM board is very sensitive to  changes in + 5 V. Check this voltage before proceeding 
with the rest of this section. 

A, IPrograrn ROM Diagnostics 

The PROC ROM test runs at turn-on. Table A3-I lists and explains the A2 LED annunciations 
of test failures. The test sequence follows: 

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 cannot be verified. 

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 complement of the 
other so that all ROM bus lines are toggled. I f  this test fails, the LED annunciations 
also indicate whether the system bus was verified. 
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3. Verifies check ROM. The correct checksum results for all ROMs are stored at designated 
locations in the last ROM pair. This step reads and verifies the contents of those 
locations. I f  this test fails, one or both of the last ROM pair are the likely cause. 

4. Checksums high and low bytes of ROM. The checksum results are compared to  the 
correct values stored in memory. 

Table A3-1 A2 LED Display Codes 

LED 
Bank Probable Failure 

System Bus failure, high byte 
System Bus failure, low byte 
System Bus failure, both bytes 

ROM Bus failure, low byte * 
ROM Bus failure, high byte * 
ROM Bus failure, both bytes * 

ROM Bus failure, low byte 
ROM Bus failure, high byte 
ROM Bus failure, both bytes 

Check ROM failure, low byte 
Check ROM failure, high byte 
Check ROM failure, both bytes 

ROM IC failure, low byte * *  
ROM IC failure, high byte **  
ROM IC failure, both bytes ***  

ROM ICs, multiple failures high byte 
ROM ICs, multiple failures low byte 
ROM ICs, multiple failures both bytes 

No ROM passes checksum, system data 
bus good; check system address bus. 

Program ROM and System Bus tests pass. 
This is a normal annunciation. 

Other 
Information 

System 
bus 
good 

No information 
about system 
bus 

ROM 
bus 
good 

System 
bus 
good 

* This failure code may result from defective A8 UlOl or A8 U201 as well as 
from a ROM data bus problem. 

I * *  See table A3-2 to decode IC number. 

* * *  I t  is unlikely that both ICs in a ROM pair are faulty. The most likely cause of this 
failure is a faulty IC enable signal. 
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Table A3-2 ROM Chip Codes 

Suspect 
IC 

B. After-Repair Adjustments and Tests 

Table A3-3 After-Repair Adjustments and Tests 

Perform the fotlowing: 

Diagnostic Tests: 

Test Al l  

Adjustments: 

None 

Performance Tests: 

None 

Section 

Suspect 
I C 
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The information in this section should be used to  isolate faulty subblocks in the A4 Local 
Oscillator (LO). All procedures assume the Fault Isolation procedures of Section VII  have 
been used to  determine which board has failed, and the circuit descriptions of Section 
VI are understood. 

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, i f  contacted, result 
in personal injury. 

I CAUTION 1 
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 The primary troubleshooting method for the LO assembly is  to  use 
the self-tests t o  determine which subblocks and possible components 
are failing. Signature analysis is then used to  troubleshoot the individual 
subblocks suspected of failing. Start troubleshooting by using part A, 
"Local Oscillator Diagnostics". 

Reference For the component locator and schematic refer t o  Section IX. For the 
location of cables and boards refer to  figure 4-1 in Section IV. 

Verify Use the oscilloscope waveforms in table A4-5 to  see correct operation 
at various test points in the assembly. 

After-Repair Use table A4-6 to  determine which adjustments and tests need to  be 
done to  complete instrument service. 

Troubleshooting Hints 

1. I f  the LO functional tests pass, but the 'Output Sine Check' (7-8, part E) fails, start 
troubleshooting with the LO Output Buffer (U54). This output buffer is not tested by 
the self-tests. 
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A. Local Oscillator Diagnostics 

When the LO FUNCTN key i s  pressed, the LO functional self-tests cause the phase 
accumulator and the sine ROMs to  output a value to  the A2 System CPU. The system 
CPU compares the value to  a known good value. The tests are executed twice. The first 
execution of the tests substitutes clock signals (Int Clock) generated in the LO assembly 
for the external clock (Ext Clock) signals SYNC2 and 10.24 MHz. The second execution 
of the self-tests uses the external clocks. Perform the LO functional test by pressing; the 
HP 3562A keys as follows: 

SPCL 
FCTN . . . . . .  SERVIC 

TEST . . . . . .  TEST 
SOURCE . . . . . .  LO 

FUNCTN 

Use the following descriptions to  help isolate the failure: 

1. LO lnterface Test 

This test verifies the System Bus lnterface subblock by reading data to  and from the 
PIA (A4 U36). I f  'LO lnterface Test FAILS' is displayed, start troubleshooting with 
components A4 U36, U32, U33, U37, and U24 in the System Bus lnterface Subbllock. 

LO Timeout 'messages' 

An LO timeout message can be caused by one of several components failing in the 
system bus interface, control, and timing circuits. However, the probable cause of 
the failure is A4 U36, and U37 in the system bus interface or A4 U55, U56, U68, IJ46, 
U51, and U14 in the control and timing circuits. 

2. Internal and External Clocks 

The external clock test uses the 10.24 MHz clock from the A31 Trigger and the SYIVC2 
from the A6 Digital Filter (normal operating clocks). The internal clock test substitutes 
these clocks for clocks generated on the LO assembly. The internal clocks are 
significantly slower than the external clock signals. 

I f  the failure message is 'LO Ext Clock Phase Values FAILS', 'LO Ext Clock Output 
Values FAILS' and the other LO self-tests pass, the external clocks are failing. Start 
troubleshooting with the SYNC2 and 10.24 MHz input circuits (A4 U75, U68). This failure 
can also be caused by timing problems throughout the assembly since the external 
signals are at a higher frequency than the internal signals. 

If the failure message is 'LO Int Clock Phase Values FAILS', 'LO Int Clock Output Values 
Fails' and the other LO self-tests pass, the internal clocks are failing. If this occurs, 
the possible failing components are A4 U32 and U36 in the system bus interface, A4 
U68, U72, U74, and U75 in the control and timing circuits. 

I f  the LO lnterface Test passes and both the external and internal clock tests fail, the 
problem is probably not in the system bus interface or the control and timing circuits. 
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3. Phase Value Failures 

The phase value i s  read from the phase latchs (A4 U23, U27). I f  the phase value fails, 
the output value i s  probably failing too. (However, if the failure message i s  'LO Int 
Clock Phase Values FAILS', 'LO Ext Clock Phase Values FAILS' and the other LO 
self-tests pass, the possible cause of the failure is  the phase latchs A4 U23 and U27, 
or A4 U47, U52, U32, U36 in the system bus interface.) I f  the phase value fails, use 
signature analysis patterns LO DSA PATT 1 and LO DSA PATT 2 (in part B) as follows 
to isolate the .failure: 

LO DSA PATT 1 

a. Start by checking the phase accumulator outputs (A4 U5). 

b. I f  the phase accumulator output signatures are correct, check A4 U22 and U26. 

c. Check A4 U68, U56, and U58 in the control and timing circuits. Then check A4 
U19, U31, and U36 pins 2, 3, 4, 10 through 19 in the system bus interface. 

d. If any of the signatures in step c are wrong, check the input signals to the 
components. If the inputs to the components are correct, the failure is  most likely 
caused by the phase accumulator. 

L.0 DSA PATT 2 

The phase accumulator feeds i t s  output back to the input. LO DSA PATT 2 breaks 
this feed back loop. Start by checking the signatures of A4 U11 and U16. Check the 
signatures of the other components in the phase accumulator by moving forward and 
back from A4 U11 and U16. 

4. (Output Value Failures 

'The output value in the exclusive OR of the SINE and COS outputs which are shifted 
into the LO output buffers (A4 U41, U42). If the failure message is 'LO Int Clock Output 
Values FAILS', 'LO Ext Clock Output Values FAILS', and the other LO functional tests 
pass, the probable cause of the failure is in the sine ROM, interpolator and adder, 
or the LO output buffers. Check the signatures at the following points using LO DSA 
PATT 1: 

a. A4 TP16 (NDAT), A4 TP23 (SINE), A4 TP24 (COS) 

b. Adder Outputs: A4 U39 pins 8, 9, 11, and 12. 

c. Sine ROM Outputs: A4 U39 pins 2, 4, 16, and 18 

d. Interpolator Outputs: A4 U39 pins 1, 3, 17, 19 

NOTE 

I f  the LO functions properly in all modes but fails the output value 
test, the test circuits may be failing Check A4 U47, U42, U48, U59, 

and U69. 
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B. A4 Signature Analysis Tests 

Use these tests to  isolate a failure on the LO assembly. Only the components in failing 
subblocks need to  be tested. The symbol '(T)' refers to  a signal continually changing between 
TTL level high and TTL level low. 

1. Press the line switch off. 

2. Connect the Signature Analyzer as follows: 

Table A4-1 A4 Signature Analyzer Setup 

Signal 

Ground 

Clock 

Stop 

Start 

Polarity 

Positive edge 

Negative edge 

Positive edge 

3. Press the line switch on. 

4. Signature Analysis Test -1 Setup: 

a. Press the keys as follows: 

SPCL 
. . . . . .  FCTN SERVICE 

TEST 

Connection 

LOOP 
ON 

TEST . . . . . .  
. . . . . .  SOURCE LO DSA 

PATT 1 
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Table A4-2 A4 Signature Analysis Test #1 

I 
1-0 DSA PATT 1 

Signature Analyzer Setup: Refer to table A4-1 

+5 V Signature = P43F 

Pin Signature Component Pin Signature 

OHC3 

649 U 
51 01 
2806 
1197 
3FFA 
9HPU 
9H32 
PHHC 

4373 
U981 
7F65 
0097 
OPF4 
ASAP 
P320 
81 97 

91 48 
6303 
46FU 
3CC9 
FF39 
4795 
8964 
OU64 

A See backdating. 
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Table A4-2 A4 Signature Analysis Test #I  cont. 

Component Pin Signature Component Pin Signature 

19H7 
A61 6 
1903 
H I  F3 
5263 
9AA3 
111U 

P43F (T) 
CCHF 
5UPO 
23H0 
4COA 
93A8 
8053 

23H0 

UH9P 
H F l l  
11co 
6582 
PI 04 
4791 
09AF 

AOOF 
CH44 
1 C6P 
6FF9 
71157 
A5UO 
U9U7 
911 F 
CU33 
APUA 
51 88 
F68U 
21 39 
P44H 
4756 

U21 P 
0000 (T) 
0000 (T) 
P43F (T) 
P43F (T) 
P43F (T) 
0000 (T) 
0000 (T) 

P43F (T) 
P43F (T) 
0000 (T) 
0000 (T) 
P43F (T) 
P43F (T) 
0000 (T) 

9631 
34H8 
3CP5 
06UC 
39211 
OF06 

P43F (T) 
0000 (T) 
0000 (TI 

H FP1 
C4A9 

A See backdating. 
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Table A4-2 A4 Signature Analysis Test #1 cont. 

Pin Signature Component 

u55 

U56 

Pin Signature 

6961 
HOPC 
U5A9 
84P5 
3AU4 
08P4 
13AU 
C387 
C97A 

AF9P 
FH7P 
9U08 
4AP2 
3422 
16H3 
41184 
A53U 

AA l  H 
6HHH 
OF89 
6UH9 
21 57 
OA73 
84A0 
71165 

OA5H 
A39C 
52PH 
C7AP 

OHUU 
OAA9 
F6UH 
7874 

553C 
569U 
2FF3 
22A3 
7FPF 

AAAC 
OU04  
UP9H 

A451 
U FAC 
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Component I 
Table A4-2 A4 Signature Analysis Test # I  cont. 

Signature 

64C9 
621 7 

9398 
96A7 
64C9 
FUl  H 
2UF6 
101 u 
648H 
P732 

4UAF 
4331 
HH5P 

6. Signature Analysis Test -2 Setup: 

a. Press the keys as follows: 

SPCL 
FCTN SERVICE 

TEST 

Component Pin Signature 

64c0 
P43 F 
CP34 
0hc3 

P43F (T) 
U FAC 

LOOP 
O N  

. . . . . . TEST 
SOURCE . . . . . .  LO DSA 

PATT 2 
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Table A4-3 A4 Signature Analysis Test #2 

110 DSA PATT 2 
Signature Analyzer Setup: Refer t o  table A4-1 

+5 V Signature = AFA7 

Pin Signature Component Pin Signature Compone 

4F8H 
28F8 
035U 
APAC 

AFA7 (T) 
F346 
16CP 
ACH5 
7F34 
8627 
25FA 

1 PCC 
1 A75 
U699 
14H2 

4HA4 
25FA 
PUFH 
8PUA 

OUHU 
356P 
9P67 
3845 
F6F8 
6H F1 
60PA 
3845 

U824 
5966 
8051 
APAC 
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C. Oscilloscope Signal Waveforms 

The oscilloscope plots are used for troubleshooting the A4 Local Oscillator. Note that 
all the measurements are taken with a 10:l probe. Other notes unique to  a measurement 
are written next to  the waveform. 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can, i f  contacted, result in personal injury. 

Table A4-4 LO Signal Waveforms 

Probe: 10:l 

Setup 

SYNC2 and COS 

Connect CHI to  A4 TP8 
Connect CH2 to A4 TP24 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 

CHI Coupling d c 
CH2 Coupling d c 
Time/Div 1 ps/Div 
Trigger CHI 

SYNC2 and NLD 

Connect CHI to A4 TP8 
Connect CH2 to  A4 TP17 

Oscilloscope: 

CHI V/Div 200 mV/Div 
CH2 V/Div 200 mV/Div 

CHI Coupling d c 
CH2 Coupling dc 

Time/Div 1 ps/Div 
Trigger CHI 

Important 
Parameters 

Time 
relationship 

Pulse shapes 

Time 
relationship 

Waveform 

OVdc 

OVdc 

OVdc 

OVdc 
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Table A4-4 LO Signal Waveforms cont. 

Setup 

NLD and NDCK 

Connect CHI to  A4 TPI 7 
Connect CH2 to  A4 TP14 

Oscilloscope: 

CHI V/Div 200 rnV/Div 
CH2 V/Div 200 rnV/Div 

CHI Coupling d c 
CH2 Coupling d c 
Tirne/Div 500 ns/Div 
Trigger CHI 
- 

SYNC2 and LDOUT 

Connect CHI t o  A4 TP8 
Connect CH2 t o  A4 TP11 

Oscilloscope: 

CHI V/Div 200 rnV/Div 
CH2 V/Div 200 rnV/Div 

CHI Coupling dc 
CH2 Coupling dc 

Tirne/Div 1 ps/Div 
Trigger CHI 

E 

Connect CHI t o  A4 TP2 

Oscilloscope: 

CHI V/Div 100 rnV/Div 

CHI Coupling dc 

TirnelDiv 200 ns/Div 

Trigger CHI 

Important 
Parameters 

Time 
relationship 

Time 
relationship 

Time 

Waveform 

DVdc 

OVdc 

OVdc 
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Table A4-4 LO Signal Waveforms cont. 

S1 and S2 

Probe: 10:l 

Connect CHI t o  A4 TP21 
Connect CH2 t o  A4 TP22 

Setup 

Oscilloscope: 

Important 
Parameters 

CHI  V/Div 200 rnV/Div 
CH2 V/Div 200 mV/Div 

CHI Coupling dc 
CH2 Coupling d c 

Trigger CHI 

Time 
relationship 

D. After-Repair Adjustments and Tests 

Table A4-5 After-Repair Adjustments and Tests 

( Perform the following: 

Diagnostic Tests: 

LO FUNCTN 

TEST ALL 

Adjustments: 

None 

Performance Tests: 

None 

Operational Verification: 

None 

Section 
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8-9 A5, A6 Digital Filter and Digital Filter Controlller 

The information in this section should be used to  isolate faulty subblocks in the A5 Digital 
Filter and the A6 Digital Filter Controller. These two boards, referred to  as the Digital 
Filter Assembly (DFA), work together t o  filter the input signal before it is  stored in Global 
RAM. All procedures assume the Fault Isolation porcedures of Section VII  have been us- 
ed to  determine which board has failed and the Circuit Descriptions of Section VI are 
understood. 

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, i f  contacted, result 
in personal injury. 

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 Begin with troubleshooting hint -1. I f  the failure is determined to  be 
on the DFA, perform the DFA diagnostic self-tests while keeping track 
of the subblocks that are verified and the signals that are failing. 

Procedure Check the clocks and signals listed in the 'Signal Verification' 
paragraph. After determining the possible defective subblocks, use 
signature analysis t o  isolate the failure. 

Refc vence Refer t o  Section IX for the component locator and schematic. Refer 
t o  figure 4-1 in Section IV for the location of cables and boards. 

After-Repair Use table A5-8 to  determine which adjustments and tests need to  be 
done to  complete instrument service. 

Troubleshooting Hints 

1. Jumpers are provided to  cross-connect the incoming serial bi t  streams from the ADC 
boards. Refer t o  the A5 schematic in Section IX. When A5 J2 and A5 J3  are placed 
in their test position (T), input data from ADCI is  routed to  the channel two digital 
filter block and input data from ADC2 is routed to  the channel one digital filter block. 
These jumpers may be used to  aid in fault isolation. 

2. If a channel is continuously overloading, start troubleshooting the Overload Detect 
subblock on the A5 assembly. 
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3. I f  full-span functions correctly but zoom mode fails on both channels, start trouble- 
shooting the LO Signal/Constant Select subblock. 

4. I f  freerun measurements operate correctly, but triggered measurements do not, start 
troubleshooting the Trigger Control PAL (A6 U409) and the Start/Stop Control lPLA 
(A6 U309). 

5. If all the DFA diagnostic tests indicate no failure, yet the instrument s t i l l  has a problem 
making a measurement, run the ADC diagnostic called DICTAL TEST. This test provides 
data to  the DFA from the instrument front end, performs a measurement, and analyzes 
the results. This allows you to  test the input data b i t  stream from the ADC boards. 
The key strokes used to  access this diagnostic are: 

. . . . .  PRESET RESET 

SPCL FCTN 
. . . . . .  SERVIC 

. . . . . .  TEST TEST 
INPUT . . . . . .  ADC . . . . . .  DICTAL 

TEST 

A. DFA Diagnostics 

The diagnostic tests for the Digital Filter Assembly allow you to  test groups of circuits 
t o  further isolate a problem. A subset of the DFA diagnostic tests run when the nstrurnent 
power is turned ON, during SELF TEST, and during TEST ALL. Display the DFA diagnclstic 
test menu using the following sequence of keystrokes: 

. . . . . .  PRESET RESET 

SPCL FCTN 
. . . . . .  SERVIC 

. . . . . .  TEST TEST PROC 
. . . . . .  TEST DFA 

The menu now contains the following entries of DFA diagnostics: 

DFA FUNCTN 
FILTER TEST 
LOCAL BUS 
DMA BUS 
FILTER BUS 
DFA PATT 1 
DFA PATT 2 

Details of each test follow: 

DFA FUNCTN 

The DFA function test should be used to  test the overall health of the digital filter assembly 
(A5 & A6). Other diagnostic tests should be used to  further isolate problems as described 
in the following paragraphs. 
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The DFA functional test performs a zoom measurement on data created by the system 
CPlJ and stored in global RAM. The test simulates measuring a 16 kHz square wave with 
a zoom window 10 kHz wide, centered at 16.5 kHz. The results are processed by the FFT 
and FPP boards to  create a power spectrum. The power spectrum is checked for proper 
amplitude of the fundamental and noise floor. 

This test exercises all circuitry in the DFA except the trigger circuitry in the measurement 
state machine block and the trigger LED control block on the A6 board. Prior to  erforming 
this measurement, the interrupts used to  indicate the end of measurement are tested. I f  
either of the two interrupt tests fail, the zoom measurement is not performed. This rotects 
against failure of the program to  run to  completion. When the interrupts are inoperable, 
the DFA cannot signal the CPU that the measurement is  complete and the program waits 
indef inately. 

I f  the DFA function passes, the following messages are displayed: 

DFA Filtered Chan Interrupt Passes 
DFA Unfiltered Chan Interrupt Passes 
DFA Functional Test Passes 

The filtered and unfiltered interrupt tests refer to  the types of interrupts used to  perform 
the measurement. Data is  transferred from global RAM into the digital filter controller, 
where it may or may not be filtered, depending on the type of measurement required. 
There is  an interrupt indicating end of measurement for each of the the two cases. 

I f  either of the interrupt tests fail, test the local bus (first) and then the DMA bus with 
the diagnostic tests of the same name. The descriptions of these tests appear later in this 
section. 

I f  the DFA functional test fails, begin troubleshooting by running the local bus test; it 
has to  function correctly before anything else can be tested. 

I f  the DFA function test passes, the A5, A6 assemblies are probably functioning correctly 
with two exceptions: neither the trigger circuitry in the measurement state machine block 
nor the circuitry in the trigger LED control block on the A6 board are exercised by this test. 

I f  the trigger is  failing and the problem has been isolated to  the A5, A6 assemblies, start 
troubleshooting the Trigger Control PAL (A6 U409) and the StartIStop Control PAL 
(A6 U309). Other possible problem areas include the AM9513 counter (A6 U109) and the 
trigger interrupt flag (A6 U303). 

I f  .the 'TRIGGERING' or 'MEASURING' LEDs are not functioning correctly, start 
troubleshooting the Trigger LED Control Subblock. 
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If at least one channel's functional test passes, the following circuits are probably function- 
ing correctly: 

Q Global Data Bus Interface for the channel passing the test. 
Q Global Bus DMA Control except the DMA Controller (A5 U307, U309) for the failing 

channel. 
@ The Address Output Registers for the channel passing the test. 
@ The Digital Filter subblock and associated subblocks on the A5 assembly for the channel 

passing the test. 
Q The Parallel Input Control lines associated with the channel passing the test. 

The LO Signal/Constant Select lines associated with the passing channel. 
The A6 assembly except the Command Register and the StartIStop Control PLA. 

FILTER TEST 

The filter test should be used, after the DFA functional test is performed, to isolate problems 
associated with the digital fi lter blocks on the A5 board. The measurement interrupts are 
not tested prior to  performing this test and the instrument wil l  hang if they do not work 
correctly. 

This test performs the same measurement on the same data as described for the DFA 
functional diagnostic test except that it uses a constant signal instead of the LO signal 
for the zoom process. This means that the fundamental signal is outside the zoom window 
(subharmonics are all that are measured), but the measurement results are predictable 
t o  the point that individual bits may be checked . 

The results of the filtering are stored in global RAM. The system CPU then performs a 
checksum on the data and compares it t o  known values. Errors are reported for bad clata 
from blocks processed by the real and imaginary filter ICs in channels one and two. 

I f  only one of the following fails, start troubleshooting the associated IC in the CHAN 1 
Digital Filter or CHAN 2 Digital Filter subblock: 

DFA Chan 1 Real Filter 
DFA Chan 1 lmag Filter 
DFA Chan 2 Real Filter 
DFA Chan 2 lmag Filter 

I f  both real and imaginary fai l  for a given channel, troubleshoot the controller chip or 
the filter bus interface chip associated with it. The three ICs in the digital filter bllock 
of each channel are mounted in sockets and may be switched to  verify-operation. However, 
further use of the diagnotic tests is  recommended before you begin switching ICs. 

I f  both real or both imaginary filter tests fail, troubleshoot the LO signal selection bllock 
on the A5 board. 
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LOiCAL BUS 

The local bus test should be used to  test the operation of the local data bus and the AM9513 
counter in the data point counter block. The local data bus is  used by the system CPU 
to  lcommunicate with blocks on both DFA boards. See the block diagrams for the A5, 
A6 boards in Section VI. On the A6 board these blocks are the interrupts block, the measure- 
ment state machine block, and the data pointer block. On the A5 board this bus interfaces 
to  both digital filter busses and the DMA bus. 

This test must pass before any other DFA diagnostic self-test can pass. The local bus test 
uses the AM9513 counter (A6 U109) t o  echo data on the local data bus (LDO to  LD15) 
through the system data bus interface. The test echos data several times, using a different 
register in the counter each time. Therefore, the test can tell a bus failure from a counter 
failure. 

Note that, since both DFA blocks exercised in this test (the system interface and the counter) 
are on the A6 board, the A5 board is not involved in this test other than to  demonstrate 
that bus interface circuits on the A5 board are not inhibiting the bus. 

If this test fails, remove the A5 Digital Filter assembly and repeat the test. I f  the test s t i l l  
fails, start troubleshooting the system data bus interface and data point counter block 
on the A6 board. I f  the test passes with the A5 board removed, the failure is on the A5 
assembly; replace the A5 assembly and continue with the diagnostic tests. 

If a bi t  passes any of the echos tests, the bus line transmitting that bi t  is good. If that 
bit is bad on every test, the bus line is probably defective. Any bi t  that passes some but 
not all of the tests indicates a defective counter register. 

I f  this test passes, the following subblocks are probably functioning correctly: 

Data Point Counter 
System Data Bus lnterface 
System Address Decoder 

DMA BUS 

The DMA bus test should 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 controller ICs. 

This test is similar to  the local bus test described previously except that the DMA controller 
ICs are used to  echo data from the system CPU instead of the counter on the A6 board. 
Refer to  the block diagrams in Section VI to  visualize the data path. The circuits exercised 
are the system data interface on the A6 board and the local data/DMA bus interface and 
DMA controllers on the A5 board. 

I f  this test passes, the following are probably functioning correctly: 

Local Data Bus 
DMA Bus 
Local Data/DMA Bus lnterface 
DMA controllers 
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I f  this test fails and the local bus test passes, the failure is  probably in the Global Bus 
DMA Control or Local DatalDMA Bus Interface. The test message displayed on the screen 
identifies which of the two should be investigated along with information describing wlhich 
b i t  has failed. 

FILTER BUS 

The filter bus test should be used, after the operation of the local data bus is verified, 
t o  test the transfer of data between the digital filter blocks and global RAM. 

The filter bus test transfers one word from global RAM, through the digital filter bus, into 
the digital filter controller IC, and then transfers it back to  global RAM. Refer to  the block 
diagrams in Section VI to  visualize the data path. This sequence is  performed once for 
each of the two channels. The test checks for either incorrect words or failure to  write 
anything at all. 

Failure to write anything, denoted by the message "DFA Chan x Write," indicates a probllem 
with measurement control circuits on A6 or the digital fi lter control IC corresponding to  
the channel that failed (the measurement failed to  set up). Writing wrong data causes 
the message "DFA Filter Bus x" to  be displayed and indicates a problem with the interface 
IC associated with the failing channel. 

I f  the filter bus test passes, the following circuits and processes are probably functioning 
correctly: 

Parallel Input Control 
Global Bus DMA Control 
Global Data Bus Interface 
Address Output Registers 
Unfiltered channel output of the CHAN 1 and CHAN 2 Filter Controls 

NOTE 

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. 

DFA PATT 1 

The digital filter pattern test #I is used for two purposes: with the loop mode off, it is  
a diagnostic self-test of the digital fi lter blocks with no inputs; with the loop mode on, 
it is a signature test for the digital filter data busses and the global data bus interface 
block. I t  is intended to  be used as follows: 

1. Run the diagnostic (loop mode off). 

2. If Transient Test #I fails, perform the test with loop mode on and use the signatures 
to  isolate problems in the output path (from the filter controller IC through the global 
data bus interface). 
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3. I f  Transient Test #I passes and other transient tests fail, the problem is  probably one 
of the filter ICs. The signature tests cannot be used to  verify this, as is explained later 
in this discussion. 

4. Perform the Filter Bus test. I f  it passes, the problem is probably in a filter IC; switch 
filter ICs between channels to  see if the problem changes channels. 

When the test is run with loop mode off, the filter ICs execute a test routine that generates 
five different signals (called transients) within the IC on which measurements are performed. 
Measurement data is transferred to  global RAM through the digital fi lter busses and the 
global data bus interface block. The system CPU performs a signature analysis on the 
data and reports any line with an incorrect signature. 

This test allows you to  isolate the measurement and data storage processes from the input 
process. The first four measurements are zoomed (real and imaginary data) and the f i f th 
i s  baseband (real data, only). Failure messages tell you three things: which of the five tests 
fai l  (these are called DFA Transient Tests), which channel and filter IC fail (e.g., CHI Real 
Filt), and which bits fail. The filter ICs are duplicate parts mounted in sockets allowing 
you to  switch parts between channels t o  verify failures. 

When the test i s  run with loop mode on, the first transient test (only) is performed, repeti- 
tively, so that digital signature analysis may be used to  isolate problems in the output 
path from the filter ICs through the global bus interface to  the global bus. 

To activate the DFA PATT 1 diagnostic test, move jumper A5 17 to  i t s  test position and 
press the softkey titled DFA PATT 1. 

I f  this test passes, the following subblocks are probably functioning correctly: 

Global Bus DMA Control 
Address Output Registers 
Clobal Data Bus Interface 
CHAN 1 Digital Filter Data Bus 
CHAN 2 Digital Filter Data Bus 
CHAN 1 Digital Filter 
CHAN 2 Digital Filter 

DFA PATT 2 

The digital filter pattern #2 diagnostic i s  a digital signature analysis test. I t  i s  used to  test 
the measurement and control circuits on the A6 board. Its use is explained in the signature 
tab~les. 
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6. Signal Verification 

Verify the following signals and supply voltages: 

1. Check the +5V level at A5 TP5 and the +8V level at A5 U101-7 and A5 U114-7. 

2. The phase clocks for channel 1 and channel 2 and their test locations are: 

Compare the phase clocks as follows: 

a. The two clocks for each channel should vary between 0 and +8V and should 
be 90° out of phase. See waveform #I ,  table A5-I. 

b. Phase clock CHI41 should be in phase with CH24l. See waveform #2, table A5-I. 

c. Phase clock CHI42 should be in phase with CH242. 

3. Verify the signals CHISHIFT1 (A5 U401-19) and CH2SHIFTl (A5 U415-19). (See 
waveform #3, table A5-I). I f  each of these signals is a 200 ns pulse at a 256 kHz 
rate, then the channel 1 and channel 2 digital filters are accepting data. If the 
digital filters are not accepting data, the pulses occur at a 512 kHz rate. 

4. Verify the SYNC2 signal at A5 U401-20 and A5 U415-20 (waveform #4, table A5-1). 
The SYNC2 signals are only active when the digital filter has accepted a data point. 

5. Verify the following bus requests from the filter controls (see waveform #5, table 
A5-1): 

CHI BR2 A5 U401-47 
CHI BR3 A5 U401-34 
CH2BR2 A5 U415-47 
CH2BR3 A5 U415-34 

If these signals are correct, the filters are asking for the bus. 

6. Verify that the MCLK signal (A5 TP20) is changing between TTL levels. This indicates 
that channel 1 and channel 2 digital filter circuits are being synchronized. 

7. Verify that signal CHI IOEN is  correct (waveform #6, table A5-1). Verify that signal 
CH210EN is a similar but non-periodic pulse. 

8. Verify that signal IRQT5L (A6 U401-6) is changing between TTL levels. This indicates 
that the interrupt circuits are passing data. 
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6. Oscilloscope Signal Waveforms 

The following table of illustrations are oscilloscope plots of signals t o  be verified on the 
A5 and A6 boards. Note that all measurements are taken with a 10:l probe. Other notes 
unique to  a measurement are written next to  the waveform. 

Table AS-1 Oscilloscope Signal Waveforms 

Setup 

Channel 1: 
Connect Ch 1 to  A5 TPI 
Connect Ch 2 to  A5 TP2 

Channel 2: 

Scale 4 V/div 
Timebase 100 ns/div 
Offset 0 V 
Coupling d c 

Connect Ch 1 to A5 TPI 

Connect Ch 2 to A5 TP3 

Scale 4 V/div 

Timebase 100 ns/div 

Offset 0 V 

Coupling d c 

CHlSHIFTlICH2SHIFTl 

Channel 1: 
Connect Ch 1 to  A5 U401-I9 

Channel 2: 
Connect Ch 1 to  A5 U415-19 

Scale 2 V/div 

Timebase 1 &div 
Offset 0 V 
Coupling dc 

Important 
Parameters 

Time 

Phase 

Levels 

Time 

Phase 

Levels 

Time 

Waveform 
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Table A5-1 Oscilloscope Signal Waveforms cont. 

Setup 

Connect Ch 1 to A5 U401-20 

Scale 2 V/div 

Tirnebase 1 &div 

Offset 0 V 
Coupling d c 

C H I  BR2ICH2BR2, 
C H I  BR3lCH2BR3 

Channel 1: 
Connect Ch 1 to  A5 U401-34 
or -47 

Channel 2: 
Connect Ch 1 to A5 U415-34 
or -47 

Scale 2 V/div 
Tirnebase 100 ns/div 
Offset 0 V 
Coupling d c 

C H I  IOEN 

Connect Chl to A5 TP18 

Scale 2 V/div 

Tirnebase 1 psldiv 

Offset 0 V 

Coupling dc 

Important 
Parameters 

Time 

Time 

Waveform 



SERVICE MODEL 3562A 

D. Signature Analysis Tests 

The following six signature analysis tests are designed to  test circuit blocks of the digital 
filter assembly. Perform the following steps to  configure the 3561A for any of the six tests: 

Disconnect the power cable. 

Put the board under test on an extender card. Al l  jumpers should be in the normal 
(N) position. 

Connect and configure the signature analyzer as described at the beginning of the 
test you wish to  perform. 

Move jumpers as instructed at the beginning of the test. 

Connect the power cable and turn on power. 

Initiate the DFA PATT test as instructed at the beginning of the test. To put a test 
in the loop mode, press the SPCL FCTN key, select SERVIC TEST, and press the LOOP 
menu key to  light up ON. 

Signature Analysis Test A5 #I System Interface & Control 

a. Put A5J5 and A5J4 in test position. Put A6J2 in test position. 

b. Connect the signature analyzer as follows: 

Signal 

GND 

START 

STOP 

CLOCK 

Polarity 

c. Put DFA PATT 1 in Loop Mode 

Connection 

d. Check the signatures in table A5-2. 
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Table A5-2 DFA Signature Analysis Test #1 

Component Pin Signature Component Pin Signature 

8071 
APOA 
81 CO 
FF7H 
16FO 

APOA 
291 4 
291 4 
FF7H 

FC21 
53H9 
7c0c 
P4AU 
1 AOC 
2989 
7821-1 
4764 
4u19 

e. Turn off power. Return all jumpers to  normal (N) position. 

2. Signature Analysis Test A5 #2 Channel 1 Digital Filters 

a. Put J7 in Test Position. 

b. Connect the signature analyzer as follows: 
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I Signal I Polarity 

I START I + 

c. Put DFA PATT 1 in Loop Mode. 

d. Check the signatures in table A5-3. 

Table A5-3 DFH Signature Analysis Test #2 

Component Pin Signature 

Connection 

T P8 

A5 TP13 (DSASS) 

A5 TPI 3 (DSASS) 

A5 U404-1 

le. Return all jumpers to  the normal (N) position. 

3. Signature Analysis Test A5 -3 Channel 2 Digital Filter 

,a. Put J7 in Test Position 

b. Connect the signature analyzer as follows: 
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Table AS-4 DFA Signature Analysis Test #3 

MODEL 3562A 

Component 

+ 5  V 

U4 l5  

Pin Signature 

e. Return all jumpers to  normal (N) position. 

4. Signature Analysis Test A5 -4 Channel 1 Global Data Bus Interface 

a. Put J 7  in test position 

b. Connect the signature analyzer as follows: 

Signal 

GND 

START 

STOP 

c. Put DFA PATT 1 in Loop Mode. 

d. Check the signatures in table A5-5. 

/ CLOCK I + 

Polarity 

+ 
- 

A5 TP21 

Connection 

TP8 

A5 TP13 

A5 TP13 
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Table A5-5 DFA Signature Analysis Test #4 

SERVICE 

Pin Signature 

AUPO 
5A5A 
790C 
6986 
186U 
HOH A 
1 FC9 

Component 

7 
Pin 

I Signal I Polarity I Connection 

c. Put DFA PATT 1 in Loop Mode. 

ld. Check the signatures in table A5-6. 

CND 

START 

STOP 

CLOCK 

Table A5-6 DFA Signature Analysis Test #5 

+ 
- 

+ 

Component Pin 

$5 v 

U313 14 
15 
16 
17 
18 
19 
20 

Signature 

6PCP 

AUPO 
5A5A 
790C 
6986 
186U 
HOHA 
1 FC9 

Component 

7 
Pin 

Signature 

U UAO 
55PH 
3A04 
5P5U 
H852 
1 OCC 
4Cl I 
FP49 

e. Return all jumpers to  normal (N) position. 

5. Signature Analysis Test A5 -5 Channel 2 Global Data Bus Interface 

a. Put J 7  in test position 

b. Connect the signature analyzer as follows: 

Signature 

U UAO 
55PH 
3A04 
5P5U 
H852 
1 OCC 
4Cl I 
FP49 

e. Return all jumpers to  normal (N) position. 
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6. Signature Analysis Test A6 -1 Digital Filter Control 

a. Put j 2  in Test (T) position. 

b. Connect the signature analyzer as follows: 

MODEL 3562A 

Signal 
- - 

CND 

START 

STOP 

CLOCK 

Polarity 

c .  Put DFA PATT 2 in Loop Mode. 

Connection 

d. Check the signatures in table A5-7. 
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Table A5-7 DFA Signature Analysis Test #6 
-- 

Component Pin Signature Pin Signature 

HUHC OH95 
Toggle 
Toggle 
H24P 

Toggle 
Toggle 
Toggle 
Toggle 
OH95 
H24P 
OH95 
OH95 
H24P 
OH95 

Toggle 
U F43 
OH95 
12P1 
648A 

Toggle 
Toggle 
56A4 

Toggle 
H24P 

Toggle 
2398 
OH95 
31 79 
49A3 
56H7 

21 C4 
OAPI 

56A4 
AFFF 
AFFF 
FH76 
447C 
AFFF 
AFFF 
AFFF 
AFFF 

COH H 
P5UU 
H28U 

07C5 
OAPI 
H28U 

P884 
UOI u 
U576 

P5UU 
U576 
UOI U 
C9FP 
1604 
8A3C 
COH H 
2726 
07C5 
2 P68 
OAPI 
6APF 
6PU9 
H941 
67U5 

7203 
4946 
OA PI 

Toggle 
Toggle 
Toggle 
648A 

Toggle 
H24P 
897U 
OAPI 
OAPI 
C22H 
6AU7 
255C 
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Component 

Table A5-7 DFA Signature Analysis Test #6 cont. 

Pin Signature 

OAPI 
255C 
7203 
H941 
07C5 
81 69 
8A3C 
H28U 
16P9 
H28U 
8278 

CHCH 
21 6U 

Component 

e. Return all jumpers to normal (N) position. 

E. After-Repair Adjustments and Tests 

Table A5-8 After-Repair Adjustments and Tests 

Diagnostic Tests: 

Perform the following: 

Test Al l  

Adjustments: 

Section 

I None 

Performance Tests: 

None 

Pin Signature 
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8-10 A7 FLOATING 

The information in this section should be used to  isolate faulty subblocks in the A7 Floating 
Point Processor (FPP). All procedures assume the fault isolation procedures of Section 
VII have been used to  determine which board has failed, and the circuit descriptions of 
Sec:tion VI  are understood. 

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, i f  contacted, result 
in personal injury. 

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 Start troubleshooting by performing part A, "Initial Conditions Test". 
The primary troubleshooting method for the FPP is to  use the self-tests 
t o  determine which subblocks are operating correctly. Signature 
analysis is then used to  troubleshoot individual subblocks suspected 
of failing. 

Reference For the component locator and schematic refer to  Section IX. For the 
location of cables and boards refer t o  figure 4-1 in Section IV. 

Verify Use the oscilloscope waveforms in table A7-8 to  verify correct 
operation at various test points in the assembly. 

After-Repair Use table A7-9 to  determine which adjustments and tests need to  be 
done to  complete instrument service. 

Troubleshooting Hints 

1. After the power-up tests or reset (A2 SI), the FPP status LEDs should be changing rapidly. 
I f  the LEDs are off or the FPP does not respond to  any self-tests, the problem is  most 
likely the sequencer, the microcode memory, the ALUs control logic, or the control 
PALS. Use signature analysis test #4 to  isolate the failure (after performing part A). 
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2. I f  any board in the HP 3562A has been pulled out of i t s  card nest with the power on, 
check A7 U504. 

A. Initial Conditions Test 

1. Disconnect the power cable from the rear panel and remove the top cover. Place the 
A7 FPP on the 03562-6640 extender board. 

2. Connect the power cable and press the line switch on. 

3. Check the following for correct value: 

Signal Location Value 

8 MHz A7 TP3 Refer to  waveform # I  (E) 

4 MHz A7 J5-3 Refer to  waveform # I  (E) 

4. If the +5S is not the correct value, go to  paragraph 8-16, "A18 Power Supply Assembly". 

5. I f  the cause of the failure is still not found, go to  part B. 

5. FPP Diagnostics 

The FPP is tested using several self-tests. When a test is initiated, the A2 System CPU loads 
test data and FPP instructions into the A8 Global RAM (except in the Reset FPP test) and 
commands the FPP to  perform the test. After completing the test, the FPP sends the test 
results to  global RAM and an interrupt (IRQT3L) to  the system CPU. Any failed bits and 
the status of the interrupt are annunciated on the display. Several of these tests are also 
used in loop mode for signature analysis patterns. Refer t o  part C for a description of 
each self-test. 
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1. To perform the FPP self-tests, press the HP 3562A keys as follows: 

PRESET . . . . . RESET 

SPCL FCTN . . . . . SERVIC 
TEST . . . . .  TEST 

PROC . . . . .  TEST 
FPP 

FPP 
FUNCTN 

COMAND 
POINTR 

BLOCK 
SET 

ALU 
TEST A 

. . . . . ALU 
TEST B 

RESET 
FPP 

NOTE 

I f  a test does not terminate [no message is displayed), press A2 S1 
to reset the FPP and continue with the self-tests. 

2. If the command pointer test (COMAND POINTR) does not complete, press A2 S1. When 
the power-up tests are completed, set jumper A7 J2B to  test position. Press the 
HP 3562A keys as follows: 

SPCL FCTN . . . . . SERVlC 
TEST . . . .  . TEST 

PROC . . . . . TEST 
FPP 

. . . . .  JUMPER 
ECHO 

JUMPER 
ECHO 

The FPP status LEDs should display 0000 0001 (O=off, 1 =on). 

3. Use table A7-1 to  determine which signature analysis tests to  perform. 
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Table A7-1 FPP Diagnostics 

Test Messages Passes 
Subblocks verified 

Fails 
Perform Signature 
Analysis Tests (D) 
in order listed 

FPP Function Test: 
Floating Point Processor Al l  subblocks of  the FPP are 

exercised. I f  this test 
passes but an FPP function i s  fail- 
ing, perform SA test #2 and #4. 

Continue with 
self-tests 

Command Pointer Test: 
FPP Command Pointer Test 
Bits correspond to  B bus 0 
to 15 and Y bus 0 t o  23 

Command Pointer Registers 
DTACK Circuit 
FPP lnterrupt Circuit 
Global Data Bus Output Registers 
Partial verification of  ALUs 

FPP lnterrupt Test FPP lnterrupt Circuit The FPP did not return 
IRQT3 to  the CPU after 
running a test. Continue 
with self-tests. 

Jumper Echo Test: 
FPP jumper Echo Bits 
correspond to  B bus 0 t o  15 
and Y bus 0 t o  23 

Command Pointer Registers 
DTACK Circuit 
FPP lnterrupt Circuit 
Global Data Bus Output Registers 
Partial verification of  ALUs 

Block Set Test: 
FPP Address Test Bits 
correspond to  B bus 0 t o  15 

Global Address Registers 
Global Data Bus Input Registers 

ALU Test A: 
FPP ALU Test A Bits 
correspond to Y bus 0 t o  23 

Partial verification of ALUs 

ALU Test B: 
FPP ALU Test B Bits 
correspond to  Y bus 0 t o  23 

ALUs 
Carry Look-ahead subblock 
Shift PAL (U212) 
Status Multiplexer (U201) 
Sequencer 

Reset FPP Test: 
FPP RESET Test Pipeline Data Bus 

Partial verification of 
Sequencer 

I f  all the self-tests fail, start with signature analysis test # I .  
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C. FPP Diagnostics Descriptions 

Th'e FPP diagnostics perform the following functions: 

1. FPP Function Test 

When the FPP FUNCTN key is pressed, the A2 System CPU loads test data into the 
A8 Global RAM. The system CPU then commands the FPP to  perform a floating point 
complex multiplication. 

2. Command Pointer Test 

The COMAND POlNTR key initiates an echo test between the command pointer 
registers (U505, U506) and the FPP status stored in global RAM. This test verifies the 
command pointer registers, the DTACK circuit, the FPP interrupt and the global data 
output registers (U4l2, U414, U5l2, U5l4). 

The system CPU sets up a command stack containing the echo instruction in global 
RAM. The system CPU then writes the address where the command stack is  stored 
into the command pointer registers. The FPP sends the same address to  global Ram 
using the ALUs and global bus interface circuits. When the FPP is finished with the 
operation, it sends an interrupt (IRQT3L) to  the system CPU. The system CPU tests 
the FPP status in global RAM and any errors in the status are displayed. 

I f  the interrupt is not received by the system CPU before a countdown loop is 
completed, the system CPU tests the FPP status in global RAM. Any errors in the status 
and an FPP interrupt failure are displayed. 

3. Jumper Echo Test 

The jumper echo test i s  used when the command pointer test does not terminate 
(no message is displayed). The jumper echo test performs the same test as the command 
pointer test except the A2 CPU does not load test data in the A8 Global RAM. The 
jumper echo test i s  invoked by setting A7 J2B to  test position (with 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 fails t o  function, the jumper echo test may function. 

4. Block Set Test 

This test uses the 'set constant command' of the FPP to  test the global address registers 
(U510, U511). Complementary patterns are written to  global RAM at address locations 
which differ by one address bit. The system CPU verifies the result. For this test, the 
global data bus output registers (U412, U414, U512, U514) are assumed to  be operating 
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, U310) and shift PAL (U212). The FPP outputs data to  the glclbal 
RAM which is verified by the system CPU. This test can be run in loop mode by setting 
A7 J2A and A7 J2B 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 subblock (U211, U302), the shift PAL (U212), the status multiplexer 
(U201), and the sequencer (U103). 

D. A7 Signature Analysis Tests 

Use these tests t o  isolate a failure on the FPP assembly. Only the components in fa.iling 
subblocks need to  be tested. The term 'toggling' refers t o  a signal continually changing 
between TTL level high and TTL level low. 

1. Press the line switch off. 

2. Put al l  jumpers in normal (N) position. 

3. Connect the Signature Analyzer as follows: 

Table A7-2 A7 Signature Analyzer Setup #1 

I I Positive edge I A7J5-3 

Signal 

Ground 

Stop 

Start 

Negative edge 

Positive edge 

Polarity 

4. Press the line switch on. 

5. Signature Analysis Test # I  Setup: 

Connection 

A7 J5-1 

a. Put jumper A7 J2B in test position with the power on. 

b. Press A2 S 1  (reset switch on the A2 CPU). The FPP status LEDs should read 
0000 0001 (1 = on, 0=  off). I f  this test is not stable, use signature analysis tlests 
#3 and #4. 
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Table A7-3 A7 Signature Analysis Test #1 

Jumper Echo Test 
Jumpers in test (T) position: A7 J2B 
Jumpers in normal (N) position: A7 JI, A7 J2A, A7 J3A, B, C, D, A7 J4, A7 J6A, B, 

A7 J7, A7 18, A7 J9A, B 
Signature Analyzer Setup: Refer to  table A7-2 

+5 V Signature = 9515 

Signature Pin Signature Component Pin 

Toggling U506 
cont. 

67H9 
55FA 
6FH9 
6FH9 
391 3 
391 3 
391 3 

0000 

Toggling 
A F06 
951 5 

Toggling 
Toggling 

0001 
951 4 

Toggling 

Toggling 
1472 
U5 l7  
A51 7 
OH1 7 
591 7 
U Y 6  
06A5 
5FFP 
951 4 

951 4 
9514 
951 5 
9515 

Toggling 
Toggling 
Toggling 

55FA 
OA56 
951 7 
55FC 

Toggling 
951 5 

Toggling 
Toggling 

UCAP 
21-136 
F67C 

C3HH 
890P 
9465 
9AH3 
9H89 

A431 
2761 
FF2F 
C98A 
8359 
FCUA 
9084 
97HP 

6.  Put all jumpers in normal (N) position. 
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7. Signature Analysis Test #2 Setup: 

MODEL 3562A 

a. . Put jumpers A7 J2A and A7 J2B in test (T) position with the power on. 

b. Press A2 S1. The FPP status LEDs should read 10101010 ( I  =on, O=off). 

Table A7-4 A7 Signature Analysis Test #2 

ALUs Test A 
Jumpers in test (T) position: A7 J2A, A7 J2B 
Jumpers in normal (N) position: A7 JI, A7 J3A, 6, C, D, A7 J4, A7 J6A, 6, 

Signature Analyzer Setup: Refer to  table A7-2 
+5 V Signature = 5C86 

omponent Pin Signature 

0001 
AC6P 
F273 
85AU 
U484 
AC6P 
3HAH 
C807 
A84C 
UFFP 
97F3 

OU3P 
A457 
5C87 
UOP8 
5C86 
0000 
0000 

97F3 
85AC 
61 8U 
OP75 
61 8C 
OP75 

3HAH 
6CPA 
7CA6 
2020 
HAC5 
85AC 
l7F8 
46C9 
17FA 
46C9 
OU3P 
OU38 
UFFP 
A35U 
C270 
H51C 
C270 
l6OP 
76P8 
5HA2 

Component 

U303 
cont. 

Pin Signature 

61 8C 
OP75 
61 8C 
OP75 
81 33 
2026 
HAC5 
17FA 
46C9 
17FA 
46C9 
OU38 
UFFP 
H5l  C 
C270 
H51C 
C270 
U421 
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Component 

Table A7-4 A7 Signature Analysis Test #2 cont. 

Pin Signature 

61 89 
U782 
61 89 
U782 
81 33 
2026 
61 97 
61 8U 
OP75 
61 8C 
OP75 
OU38 
UFFP 
2FPP 
PUP1 
2FPP 
PUP1 
U421 

61 89 
U782 
61 89 
53H5 
3Al  I 
2026 
61 97 
61 8C 
OP75 
61 8C 
OP75 
OU38 
UFFP 
2FPP 
PUP1 
2FPP 
PUP1 
U421 

Component Pin Signature 

81 33 
2020 
61 97 
61 89 
U782 
61 89 
U782 
OU38 
UFFP 
5AAA 
99A5 
5AAA 
99A5 
POA5 
5C86 
U421 

3Al  I 
Toggling 

0000 
U484 
61 89 
U782 
61 89 
531-15 
5C87 
UFFP 
5AAA 
99A5 
5AAA 
4C8P 
A457 

8. Put all jumpers in normal (N) position. 

9. Signature Analysis Test #3 Setup: 

a. Put jumper A7 J2A in test position with the power on. 

b. Press A2 S1. The FPP status LEDs should read 1111 0000 (1 = on, 0= off). 

c.  Put jumpers A7 Jl and A7 J4 in test position. The FPP status LEDs should now read 
0011 1111. 
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Table A7-5 A7 Signature Analysis Test #3 

MAP PROM Test 
Jumpers in test (T) position: A7 J2A, A7 JI, A7 34 
Jumpers in normal (N) position: A7 J2B, A7 J3A, B, C, D, A7 J6A, B, 

Signature Analyzer Setup: Refer to table A7-2 
+5 V Signature = PFHO 

Component Pin Signature 

354c 
H837 
99UP 
C5AH 
F636 
PFHO 
PFHO 

Component 

10. Put all jumpers in normal (N) position. 

11. Signature Analysis Test #4 Setup: 

a. Press the line switch off. 

b. Connect the Signature Analyzer as follows: 

Table A7-6 A7 Signature Analyzer Setup #2 

I Signal I Polarity I connection I 

Pin 

Ground 

Clock 

Stop 

Start 

Signature 

c. Set jumpers A7 J3A,B,C,D, A7 J6A,B, A7 J7, A7 J8, A7 J9A,B to test (T) position. 

d. Press the line switch on. The FPP status LEDs should read 1111 1111 (1 = on, 0= off). 

Positive edge 

Positive edge 

Negative edge 

A7 J5-I 

A7 15-3 

A7 TP4 

A7 TP4 
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Table A7-7 A7 Signature Analysis Test #4 

I 

Sequencer, PROMS, and Control Test 
Jumpers in test (T) position: A7 J3A, 6, C, D, A7 J6A, 6, A7 J7, 

A7 18, A7 J9A, B 
Jumpers in normal (N) position: A7 Jl, A7 J2A, 6, A7 J4 
Signature Analyzer Setup: Refer to table A7-6 

+5 V Signature = 7A70 

Pin Signature 

PO30 
4442 
0000 
7A70 
4U2A 
0772 
9635 
1734 
8P54 

Toggling 
H62U 
C21 A 
HA07 
HOAA 

Component 

Ul lO  

Pin Signature 

H52P 
P67U 
2443 
UP53 
51 F9 

ACI A 
PH5P 
H4UH 

H9P3 
9C60 
3UC6 
CA5A 
o u 2 u  
54HA 
U5l  C 
AUPP 

275H 
P5AC 
F2U6 
62PH 
2U5H 
8Pl F 
PFUl 

SERVICE 

I 
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Table A7-7 A7 Signature Analysis Test #4 cont. 

Component 

13 

Signature Component Pin 

U313 13 
14 
15 
17 
18 

Signature 

FFPA 
CP3F 
7A70 
0000 
0000 

12. Set all jumpers to normal position. 

E. Oscilloscope Signal Waveforms 

The oscilloscope plots are used for troubleshooting the A7. Note that all the measurements 
are taken with a 10:l probe. Other notes unique to a measurement are written next to the 
waveform. 

WARNING 1 

Service procedures described in this section are performed with 
the protective covers removed and power applied. Energy available 
at many points can, i f  contacted, result in personal injury. 

Table A7-8 FPP Waveforms 

Set all jumpers in normal (N) position 
Connect ground to A7 TP6, A7 TPl l  
Probe type 10:l 
Power On 

Setup 

8 MHz & 4 MHz 

Connect CHI to A7 TP3 
Connect CH2 to A7 15-3 

Oscilloscope: 

CHI VDiv 200 mVDiv 
CH2 VDiv 200 mV/Div 
CHI Coupling d c 
CH2 Coupling d c 
Time/Div 50 ns/Div 
Trigger CH 2 

Important 
Parameters 

Time 

Waveform 

OVdc 

OVdc 
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F. After-Repair Adjustments and Tests 

Table A7-9 After-Repair Adjustments and Tests 

I Diagnostic Tests: I 
C Perform the following: 

I FPP FUNCTN I VI I 

Section 

TEST ALL 

Adjustments: 

None 

Performance Tests: 

1 Operational Verification: I 

I I I 

None 

I None 

I I 

I 
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8-1 1 A8, GLOBAL RAMIDISPLAY CONTROLLER 
A1 7, DISPLAY INTERFACE 

The information in this section should be used to  isolate faulty subblocks on the global 
RAM and display interface boards. All procedures assume that the fault isolation procedures 
in section VII have been used to  determine that one of these boards has failed and that 
the circuit descriptions in Section VI are understood. 

Service procedures described in  this section are performed with 
protective covers removed and power applied. Hazardous voltages 
in these circuits can cause personal injury i f  contacted. 

Do not insert or remove any circuit board in the HP 3562A while 
power is on. Power transients caused by  insertion or removal may 
cause damage to circuits on the board being changed or on other 
boards. 

Wow to use this section 

Start Start troubleshooting with part A, Global RAM Diagnostics. Use of 
this section wil l  isolate the problem to  a subblock of A8 or A17. 

Reference Refer to  Section IX for the component locators and schematics. Refer 
to  figure 4-1 in Section IV for location of cables and boards. Refer 
to  figure 7-4 in Section VII for power-up test codes. 

After-Repair Use table A8-10 to  determine which adjustments and tests need to  be 
performed to  complete instrument service. 

Troubleshooting Hints 

1. Clobal RAM or Display Interface problems can blank or garble the display. The follow- 
ing features simplify fault isolation when the display is  not functioning properly: 

a. Some diagnostic results are annunciated on the A2 LEDs as well as on the 1345A 
display. Table A8-1 explains the A2 LED fault codes. 

b. The A2 LEDs wil l  display B7 when the power-up tests and calibration are finished. 
If this does not occur, refer to  section V11, Fault Isolation. 

2. The LED at the top of the A8 board (CRI) indicates RFD on the system bus. I t  i s  not 
used to  service the A8 board. 
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A. Global RAM Diagnostics 

Disconnect the power cable from the rear panel and remove the top cover. Place the 
A8 Global RAM on the 03562-66540 extender card. Reconnect the power cord and turn 
power on. Initiate the Global RAM diagnostic test using the following keystrokes: 

PRESET . . . . . .  RESET (S8) 

SPCL FCTN . . . . . .  SERVIC TEST . . . . .  TEST 
. . . . .  62)  MEMORY GLOBAL 

(s2) RAM (SI) 

NOTE 

I f  the display is blank or garbled, the softkey menus may be 
unreadable. Whenever a softkey is used in this section, the softkey 
number [SI through S8 from top to bottom) appears in parentheses 
after the softkey name. 

If the GLOBAL RAM test fails, read the test log on the 1345A display and/or the hex code 
from the A2 LEDs. Use table A8-I to  find the most likely failure or suggested tests to  further 
isolate the problem. Problems in the A8 Display Control section or A17 Display Interface 
are not detected by the Global RAM test. I f  the display is  blank or garbled but no faults 
are annunciated on the A2 LEDs or on the display, go to  part 6, A8/A17 Circuit Block 
Tests, t o  further isolate the problem. 
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Table A8-1 Global RAM Failures 

Failure 

'Type 
A2 

LEDs Description 

Power-up tests 
and calibration 
done; keys active 

Starting Global 
RAM test 

Global data 
bus failure 
bit "N" 

Memory address 
failure, bit  "Nu* 

Repeatable 
memory failure, 
bit  "N" 

Nonrepeatable 
memory failure, 
bit  "N" 

Global RAM 
refresh failure 

Global RAM all 
bits failed, 
both bytes 

Global RAM all 
bits failed, high 
byte 

Global RAM all  
bits failed, low byte 

Probable Fault 
Location 

Global Bus line "N" (GDN) 
Global Bus Transceivers 
(A8U609, U61 O), other 
assemblies on the global 
bus 

Dynamic RAM chip 
associated with failing bit, 
GDO through GD15 

Dynamic RAM chip 
associated with failing bit, 
GDO through GD15, address 
circuit, global bus 
transceivers 

Memory Refresh Timer, 
Arbiter, Refresh Address 
Counter 

Memory control circuit, 
A8 U307, U308 

Further Tests 

Chapter 7-5-F, 
Global Bus Test 

Table A8-9 #8 

Table A8-9 #8, #9 

Table A8-9 #8, #9 

* I f  the problem is after the multiplexer, the LEDs wil l  display only one of the two 
address bits multiplexed to  the affected line. 
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B. A8lA17 Circuit Block Tests 

This section includes three groups of tests which wil l  further isolate failures on the A8 
and A17 boards. Some of the tests involve signature analysis. The A8 board must be on 
an extender card for tests 1 and 3. 

Test 1, Display Control, tests the Display Direct Memory Access portion of the A8 boalrd. 
It verifies correct operation of the address and word counters, display refresh counter, 
and the display controller. 

Test 2, Display Interface, covers problems on the A17 board. 

Test 3, Global RAM, tests operation of the arbiter, refresh address counter, and memory 
address sections of A8. 

1. Display Control 

a. Display Refresh Timer 

@ Turn on power. 

@ Using an oscilloscope, check the following clock signals in the Display Refresh 
Timer circuits block: 

Signal Frequency 

CLK 8 MHz 
TP3 61 Hz 

SYNC 61 Hz 

b. Display Controller 

Check TP5, TP6, and TP7 for the waveforms shown in table A8-9 -1. 

c. Display DMA Address Counters and Drivers 

The following signature analysis test verifies correct operation of the Display 
DMA circuitry. 

@ Connect the signature analyzer according to  table A8-2. 

Table A8-2 Display Controller Signature Analyzer Setup 

Signal 

Ground 

Clock 

Start 

Polarity 

Negative edge 

Negative edge 

Negative edge 

Connection 



MODEL 3562A SERVICE 

@ Turn on power. 

@ Press the 3562A keys as follows: 

SPCL FCTN . . . . . . SERVlC TEST . . . . . TEST 
62 )  MEMORY 

(S2) 
. . DSPlNT 

TEST 1 (SI) 

@ Move jumpers A8J3 and A8J4 to  the test (T) position. 

@ Press softkey S6. This initiates freerun DSA. The A2 LEDs should display 
hex BB. 

@ Check the Display DMA Address Driver output signatures in table A8-3. 

Table A8-3 Display Controller Signature 
Analysis Test # I  

Signal 
Name IC (Pin) Signature 

0001 

UUUP 
5554 
CCCA 
7F7H 
5H20 
OAFC 
UPFF 
52F9 
HC88 
2H71 
H PPl 
1292 
HAP6 
3C97 
3826 
755P 

@ I f  these signatures are correct, proceed to  step e, Display DMA Word 
Counters. If any signatures are incorrect, check the inputs to  U604 and U605 
as listed in table A8-4. 
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Table A8-4 Display Controller Signature 
Analysis Test #2 

IC (Pin) Signature 

uuuu 
5555 
CCCC 
7F7F 
5H21 
OAFA 
UPFH 
52 F8 
HC89 
2H70 
H PPO 
1.293 
HAP7 
3C96 
3827 
755U 

@ If the signatures are correct, go to  test e, Display DMA Word Counters. I f  
any signatures are incorrect, check the corresponding address counter output. 
I f  the signature i s  correct at the word counter and incorrect at the driver, 
the problem is  a board trace or solder joint. I f  the signature is also incorrect 
at the word counter, proceed with step d, Display DMA Address Counters. 

d. Display DMA Address Counters 

Perform this test only if a failure was found in performing the signature analysis 
in table A8-4. This test verifies that the address counters are loading correctly. 
I f  loading fails, either a data receiver, counter, or board trace is  the probable 
cause of the failure. 

@ I f  jumpers A8 J3  and J4 are not in the normal (N) position, turn off power, 
move jumpers to  normal position, and turn power on. 

@ Press the following key sequence on the HP3562A: 

SPCL FCTN . . . . . . SERVlC TEST . . . . . TEST 
62)  MEMORY 

(S2) 

DSPINT 
TEST 1 (S3) 

The A2 LEDs should display hex B8. 
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NOTE 

The display wi l l  blank during the Display Interface tests and the 
special function menu wi l l  disappear. 

@ Move jumpers A8J3 and A8J4 to  the test (T) position. 

@ Press softkey S4 (A2 LEDs display B9). This loads a hex A into each of the 
four display address counters (A8 U600 through U603). 

@ Probe the output pins of U600 through U603. The output of each counter 
should be hex A (binary 1010, pins 11, 12, 13, and 14). 

@ Turn off power 

@ Move jumpers A8J3 and A8J4 to  the normal (N) position. 

@ Turn on power 

@ Press the 3562A keys as follows: 

SPCL FCTN . . . . . . SERVlC TEST . . . . . TEST 
(s2) MEMORY 

(S2) 
DSPINT 
TEST 1 (S3) 

A2 LEDs should display hex B8 

@ Move jumpers A8J3 and A814 to  the test (T) position. 

@ Press softkey S5 (A2 LEDs display BA). This loads a hex 5 into each of the 
Display Address Counters (U600 through U603), toggling each bi t  from the 
previously loaded hex A. 

0 Probe the output pins of U600 through U603. The output of each counter 
should be hex 5 (binary 0101, pins 11, 12, 13, and 14). 

@ Turn off power. 

@ Move jumpers A8J3 and A8J4 to  the normal (N) position. 

e. Display DMA Word Counters 

@ Check U501 pin 15 (TCL). The signature should be 6U29. I f  this signature 
is incorrect, check the signatures in table A8-5. If any word counter signatures 
are incorrect, verify that data is  getting to  the counter inputs and that the 
signal WLOADL is toggling. 
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Table A8-5 Display Controller Signature 
~ n a l ~ s i s  Test #3 

Signal 
Name 

Word 
Counter 
Outputs: 

IC (Pin) Signature 

P762 
UUUP 
5554 
CCCA 
7F7H 
6F9C 
5H20 
OAFC 
UPFF 
52F9 
HC88 
2H71 
HPPI 
1292 

@ Turn power off. 

@ Move jumpers A8J3 and A8J4 to  normal (N) position. 

f. If these tests pass, the cause of failure is  probably on the A17 Display Interface 
board. 

2. Display Interface 

Because of the relative cost of the A17 board and troubleshooting time, it is recommenlded 
that this board be replaced if defective. 

3. Global RAM 

a. Setup for Global RAM tests 

@ Turn off power. 

@ Move A8J5, J6, J7, J8, and J9 to  test (T) position. Jumper J5 disconnects the 
memory request lines from the arbiter and routes the output from the refr'esh 
address counter into the arbiter. This generates every possible combination 
of requests t o  the arbiter. The other jumpers affect various control lines (see 
schematic, figure 9-A8a). 

@ Connect the signature analyzer according to  table A8-6. 



MODEL 3562A SERVICE 

Table A8-6 Global RAM Signature Analyzer Setup 

@ Turn on power. 

Connection Signal 

Ground 

Clock 

Stop 

Start 

b. Memory Refresh Timer 

Polarity 

@ Set up equipment as described in part 3.a above. 

Negative edge 

Negative edge 

Negative edge 

@ Using an oscilloscope, check the waveforms at the following locations: 

A8 J2-1 

A8 J2-3 

A8 J2-4 

A8 J2-5 

Location Waveform 

U405(3) BUS EN 2, table A8-9 #6 
U405(5) 1.06 MHz square wave 
U404(14) 1.06 MHz square wave 
U404(4) 118 kHz positive pulses 
U404(11) 118 kHz negative pulses 

c. Global Timing 

@ Set up equipment as described in part 3.a above. 

@ Using an oscilloscope, check the following signals in the global timing circuit 
block: 

- B2CDSL table A8-9 #5 

- CDSL table A8-9 #5 

- CSMP table A8-9 #6 

I f  any of these signals are incorrect, check the inputs (pin 1) and tapped 
outputs of the delay lines (U311, U312, and U 4 l l )  for 2.13 MHz square waves. 

d. Refresh Address Cou nters/Memory Address Drivers 

@ Set up the equipment as directed in section 3.a above. 

@ Check the signatures in table A8-7. 
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Table A8-7 Global RAM Signature Analysis Test # I  

Signal 
Name 

$5 

Counter 
Outputs: 
co 
C1 
C2 
C3 
C4 
C5 
C6 
C7 

Memory 
Address 
Drivers: 
co 
C1 
C2 
C3 
C4 
C5 
C6 
C7 
MA0 
MA1 
MA2 
MA3 
MA4 
MA5 
MA6 
MA7 

Memory 
Address 
lines: 
MAO* 
MA1 * 
MA2* 
MA3* 
MA4* 
MA5 * 
MA6* 
MA7* 

IC (Pin) Signature 

* These eight signatures should be the same 
for corresponding pins on U103 through U109 
and U203 through U210. 
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e. Arbiter 

0 Set up equipment as directed in section 3.a. above. 

0 Verify that the outputs of U508 (pins 12 through 18) are all high (J5 disables 
U508). 

0 Check the clock signals for U506 and U507. The correct waveforms are shown 
in table A8-9 #6. 

0 Check the signatures in table A8-8: 

Table A8-8 Global RAM Signature Analysis Test #2 

Signal 
Name 

IDLE 
M C  B2D2L 
MCFPP 
MG68L 
M G D F I  
MCDF2L 
MCFFT 
MCRFSHL 
MCRFSH 
MCFFTL 
MGDF2 
M C D F l  L 
IMC68L 
MCFPPL 
M C  B2D2 
IDLEL 

Priority 
Decoder 
outputs: 

YA 
YB 
YC 
YD 
YE 
YF 
YC 
YH 

IC (Pin) Signature 

6493 
7820 
CPA9 
31 H 6  
9502 
OCCI 
96PF 
20A7 
20A7 
96PF 
OCCI 
9502 
31 H 6  
C PA9 
7820 
6493 

2HH8 
2P36 
C085 
9C93 
F3 l4  
059H 
8AP2 
HUA7 
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C. Oscilloscope Signal Waveforms 

The oscilloscope plots are used for troubleshooting the A8 Global RAM board. Note that 
all measurements are done with a 10:l probe. Other notes unique to  a measurement are 
listed next t o  the waveform. 

Table A8-9 Global RAM Signal Waveforms 

TP7, TP5 & 6 

All jumpers in normal (N) position. 
Power on. 

Setup s 
Connect Chl t o  A8 TP7 
Connect Ch2 t o  A8 TP5 or TP6 

Scale 2 V/div 

Timebase 2 &div 
Offset 2 V 

Trigger Ch I 
Coupling dc 

B2D2 DSA STOPISTART 

Important 
Parameters 

Time 
Polarity 

Waveform 

OVdc 

OVdc 

# I  
This series of pulses repeats every 16.4 ms. 

Power on. 
Press the following HP 3562A key sequence: 

1 SPCL FCTN . . . , , . . SERVIC TEST (52) . . . . , . . TEST MEMORY (52) . . . . . . . DSPINT TEST I (53) 

Move jumpers A8 J3 and J4  to  test (T) position 

I Press softkey S6. 

Setup 

Connect Ch 1 to  A8 Jl(4) 

Scale 1 V/div 

Timebase 200 ms/div 

Offset 2 V 

Trigger Ch I 

Coupling dc 

Important 
Parameters 

Time 

Waveform 
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Table A8-9 Global RAM Signal Waveforms cont. 

Power off. 
Jumpers A8 J3 and J4 to  normal (N) position. 
Jumpers A8 15, J6, J7, J8, and 19 to  test (T) position 
Power on. 

Setup 

GRAM DSA CLOCK 

Connect Chl t o  A8 J2(3) 

Scale 1 V/div 

Timebase 200 ns/div 

Offset 2 V 

Trigger Ch I 

C:oupling d c 

GRAM DSA STOPISTART 

Connect Ch 1 to  A8 J2(4) 

Scale 1 V/div 

Timebase 50 psldiv 

Offset 2.5 V 

Trigger Ch I 

Coupling d c 

812CDSL, CDSL 

Connect Ch 1 t o  U301(8) 
Connect Ch 2 t o  U306(8) 

Scale 2 Vldiv 

Timebase 5 psldiv 

Offset 2 V 

Trigger Ch I 

Coupling d c 

Important 
Parameters 

Time 

Time 

Time 

Waveform 

OVdc 

I I J 1 1  / , , , , I  

OVdc 
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Table A8-9 Global RAM Signal Waveforms cont. 

1 Setup 

BUS EN 2, CSMP 

Connect Ch 1 to U409(8) 
Connect Ch 2 to  U309(3) 

Scale 2 V/div 

Tirnebase 100 ns/div 

Offset 2 V 

Trigger Ch I 

Coupling d c 

MRAS, MCAS 

Connect Ch 1 to U307(2) 
Connect Ch 2 to  U308(4) 

Scale 2 V/div 

Tirnebase 100 ns/div 

Offset 2 V 

Trigger Ch I 
Coupling d c 

CD, RAMGRICWL 

Lower byte: 
Connect Ch 1 to U609(9) 
Connect Ch 2 to  U609(11) 

Upper byte: 
Connect Ch 1 to U610(9) 
Connect Ch 2 to U610(11) 

Scale 2 V/div 
Timebase 200 ns/div 
Offset 2 V 
Trigger Ch I 
Coupling dc 

Important 
Parameters 

Time 

Time 
relationship 

Time 

Time 
relationship 

Time 

Time 
relationship 

Waveform 

OVdc 

OVdc 

OVdc 

OVdc 

#8 
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Table A8-9 Global RAM Signal Waveforms cont. 

R:ASLL/RASUL, CASLLICASU L Time 

Setup - 

Lower byte (RASLL, CASLL): 
Connect Ch 1 to  U103(4) 
Connect Ch 2 to  U103(15) 

important 
Parameters 

Time 
relationship 

Upper byte (RASUL, CASUL): 
Connect Ch 1 t o  U203(4) 
Connect Ch 2 t o  U203(15)9 

Scale 2 V/div 
Timebase 100 ns/div 
Offset 2 V 
Trigger Ch I 
Coupling dc 

D. ,After-Repair Adjustments and Tests 

Table A8-10 After-Repair Adjustments and Tests 

Perform the following: 

Diagnostic Tests: 

Test Al l  

Adjustments: 

None 

Performance Tests: 

None 

Waveform 

OVdc 

OVdc 

Section 
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8-11 2 HP 1345A DISPLAY 

The HP 1345A display is a s tand alone digital display. Use the  HP 1345A service manual 
included with the  instrument t o  service the  display. To verify the  display is failing, se t  
juniper A17 W1 t o  the  test (T) position. The pattern displayed should be  the  same as shown 
in figure D-I. To remove the  display from the  instrument perform steps 1 through 8: 

1. Disconnect t he  main power cord from the  rear panel and remove the  t o p  cover. 

2. Remove the  internal shield covering the  display unit. 

3. Remove the  trim strips from the  front f rame 

4. Remove the  front f rame and side panel screws as shown in figure D-2. 

5. Remove the  screws tha t  a t tach  t h e  display t o  t he  instrument as  shown in figure D-2. 

6. Remove the  two screws attaching the  display adjustments t o  t he  rear panel of t he  
instrument. 

7. Disconnect t he  display power cable  (W11). 

8. Disconnect t he  display interface cables (W14, W190, W191, W192). The display can  
now be  pulled from the  front of t he  instrument. 

Figure D-1 Display of Verification Pattern 
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STEP 4 

STEP 5 TOP VIEW I (COVER REMOVED) 

Figure D-2 HP 3562A Removal 
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8-11 3 A9, FAST FOURIER TRANSFORM (FFT) PROCESSOR 

The information in this section should be used to  isolate faulty subblocks on the FFT board. 
Al l  procedures assume that you have used the fault isolation procedures in Section VII 
t o  (determine that this board has failed and that you have read and understand the circuit 
descriptions in Section VI. 

Service procedures described in this section are performed with 
protective covers removed and power applied. Hazardous voltages 
in these circuits can cause personal injury i f  contacted. 

Do not insert or remove any circuit board in the HP 3562A while 
power is on. Power transients caused by insertion or removal may 
cause damage to circuits on the board being changed or on other 
boards. 

How to use this section 

Start To troubleshoot the FFT board, use the FFT diagnostic tests to  further 
isolate the problem. Circuit descriptions in Section VI provide the 
background for understanding how the FFT board circuits work. 

Procedure Once the problem has been localized to  a block of circuits, one of 
the three digital signature analysis (DSA) tests should be used to  
troubleshoot individual circuits. Waveforms are provided in table A9-7 
to  demonstrate the correct appearance of the DSA clock and startlstop 
signals. 

Reference Refer to  Section IX for the component locator and schematic. Refer 
to  figure 4-1 in Section IV for the location of cables and boards. 

Aft'er-Repair Use table A9-8 to  determine which adjustments and tests need to  be 
done to  complete instrument service. 

Traubleshooting Hints 

1. The FFT status LEDs should be OFF during normal operation. They are not used to  
service the board. 

2. A major portion of the FFT process is addressing. Be sure you understand which parts 
of the circuit are part of the addressing block. Refer to  the block diagrams in the circuit 
descriptions in Section VI. 
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A. FFT Diagnostics 

The diagnostic tests for the FFT board allow you to  test groups of circuits .to further isolate 
a problem. A subset of the FFT diagnostic tests run when the instrument power is turned 
ON, during SELF TEST, or during TEST ALL. Display the FFT-diagnostic test menu using 
the following sequence of keystrokes: 

PRESET . . . . . .  RESET 

SPCL FCTN . . . . . .  SERVIC TEST . . . . . .  TEST PROC TEST FFT 

The menu now contains the following entries of FFT diagnostics tests: 

FFT FUNCTN 
FFT STATUS 
FFT INTRPT 
FFT RAM 
FFT ROM 
FFT CL INTFC 

Details of each test follows: 

FFT FUNCTION TEST 

This test performs all the tests found in the rest of the menu (status, interrupt, RAM, ROM, 
and global interface tests). I t  also exercises the FFT functions by performing a forward 
and a reverse FFT, and Hanning, uniform, flattop, and user-defined windows on a known 
block of data. The resulting checksum is  compared to  a known value by the CPU. 

If the FFT function test fails but the analyzer appears to  work correctly when analyzing 
a fixed sine signal and all the rest of the diagnostic tests for this board pass, investigate 
the pseudorandom number generation block. It i s  reset prior to  doing the math for the 
special functions of this test so that the resultant checksum is repeatable. I f  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 i s  the most extensive diagnostic test available to  test the FFT board. 
It i s  executed as a subset of the tests performed whenever the SELF TEST and TEST ALL 
tests are run. 

FFT STATUS TEST 

This test quickly checks the operation of the system bus operation between the CPU and 
the FFT boards. The CPU addresses the FFT board and loads a command to  it which causes 
the FFT microprocessor to  return the CPU command data. This tests the system interface 
circuits (in both directions), the internal data bus, the FFT microprocessor system, the 
transceiver between the TMS320 microprocessor and the internal data bus, and both inter- 
rupt circuits. I f  this test passes you know that the CPU can talk to  the FFT microprocessor 
and the FFT microprocessor can interpret commands and respond (talk) to the system CPU. 
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FFT INTERRUPT TEST 

This test checks .the ability of the FFT board to interrupt the main system CPU and exercises 
the addressing and global bus circuits. The CPU interrupt must occur within a limited 
time. Two results are listed if this test is successful: the timeout test (called the "Interrupt 
Registered" results) and the exercise routine results (called the "FFT Interrupt" results). 
Tho test runs as follows: 

1. The system CPU (A2) loads a command into a register on the FFT board and starts 
a timer. 

This action utilizes the system bus interface circuits and the FFT interrupt circuit on the 
FFT board. 

2. The FFT microprocessor system interprets the command, 

3. stores two numbers (5555H and AAAAH) in the scale factor registers in global RAM and 

4. activates the CPU interrupt. 

This action utilizes the FFT addressing circuitry, the global bus address and data inter- 
face circuits, and the CPU interrupt circuit on the FFT board. 

5. I f  the system CPU receives the interrupt from the FFT board before the end of the 
timer cycle, the "FFT Interrupt Registered" test passes. 

6. The CPU checks the numbers stored in RAM against a known number. I f  the numbers 
are identical, the "FFT Interrupt" test passes. 

FFT RAM TEST 

This test i s  a self-test run by the TMS320 FFT microprocessor on i t s  own internal RAM. 
The test program resides in ROM in the FFT microprocessor system. The system CPU 
addresses the FFT board and loads a command to  run the RAM test. After the test is 
cornplete the FFT board interrupts the system CPU and passes the test results (pass or 
fail) back to  the CPU. 

The system interface and both the FFT and CPU interrupt circuits are exercised as a by- 
prolduct of this test. 

FFT ROM TEST 

Each of the program and coefficient ROMs have a checksum number in the last byte. 
When the ROM test is run the system CPU reads the ROMs, generates its own checksum 
and compares it with the checksum stored in the program and coefficient ROMs. 

To read the contents of the FFT ROMs, the CPU sends instructions to  the FFT board causing 
it to  place the ROM contents, one word at a time, into a specific location in global RAM 
whlere the CPU can access the data. The FFT board changes contents of another location 
of global RAM to  zero each time it completes the transfer of a word. The CPU monitors 
this second location for an indication of valid data in the first location. 

The system and global interface blocks are exercised as a by-product of this test. 
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GLOBAL INTERFACE TEST 

This tests moves (copies) a block of data from one area of global RAM to  another area. 
I t  exercises both interrupt circuits and the address circuitry besides testing the global inter- 
face circuits. 

The CPU instructs the FFT to do a block move, waits for the FFT to signal that it has finished 
the process, and then compares values of the two areas of RAM to  determine whether 
the data copied is identical t o  the original data. 

B. A9  Signature Analysis Tests 

There are three digital signature tests designed to  test the digital circuits 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 limited extent, the TMS320 
microprocessor. See table A9-2 for the signatures of test 1. With J 3  and J4 in the test position 
(marked with a "T") the ROM output lines are disconnected and the TMS320 data lines 
are grounded. This test may be used to  test the input and output signals of the ROM 
integrated circuits. The operation of the microprocessor is partially verified by this test 
because the address line outputs of the TMS320 are identical to  the ROM input lines. 

Test 2 may be used to  test most of the circuits on the FFT board. The only exceptions 
are the global bus interface circuits. These require a special clock and are covered in test 3. 

Test 3 may be used to  test the global bus interface circuits (U511 through U516) and the 
coefficient ROM outputs (U315 and U317). This test uses the memory grant signal on .test 
point 3 as a clock. See the table for test 3. 

Perform the following steps to  configure the instrument for any of the three digital signature 
tests: 

@ Disconnect the power cable. 

@ Put the FFT board on an extender card. All jumpers should be in the normal (N) 
position. 

@ Select the signature test you wish to  perform. 

@ Connect and configure the signature analyzer as described in the table at the 
beginning of the test you wish to  perform. 

@ Connect the power cable and turn on power 

1. Digital Signature Test 1 

Table A9-1 FFT Signature Analyzer Setup # I  

Signal polarity I Connection 

Ground 
Clock 
Stop 
Start 

Neg edge 
Neg edge 
Pos edge 
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Test 1 is activated by performing the following steps: 

a. Move jumpers J3 and J4 to  the test (T) position. 

b. Move jumper Jl to the TST2 position. 

c. Press the reset switch on the CPU board (A2 SI). 

Table A9-2 FFT Signature Analysis Test #I  

Component 

U301 
and 

U303 
address 
(input) 
lines 

U301 
only; 
data 

(output) 
lines 

Pin Signature 

H62U 
C21 A 
HA07 
HOAA 

PO30 
4442 
4U2A 
0772 

9635 
1734 
8P54 

8551 
91 CO 
3COC 
U6H7 

6P56 
29C5 
CFPC 
A484 

Component 

U303 
only; 
data 

(output) 
lines 

Pin 

Return all jumpers to  the normal (N) position (either position OK for JI). 

2. Digital Signa~ture Test 2 

Table A9-3 FFT Signature Analyzer Setup #2 

Test 2 is activated by performing the following steps: 

Signal 

Ground 
Clock 
Stop 
Start 

SERVICE 

Signature 

Polarity 

Neg edge 
Neg edge 
Pos edge 

366P 
2UFH 
F7A2 

0 5 1  0 

0637 
2AA9 
CAPA 
0442 

Connection 

A7 J5-1 
A7 J5-3 
A7 J5-4 
A7 J5-5 

a. Move jumper J2 to  the test (T) position. 

b. Move jumper Jl to the TSTI position. 

c .  Press the reset switch on the CPU board (A2 SI). 
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Table A9-4 FFT Signature Analysis Test 2 

TMS320 data lines: 

Signal 
name 

Internal data bus: 

IC (pin) 

SIRQSYSL 
CDBOUTL 

;DBUSOUTL 

LDHWCRL 
LDCTR2L 
LDPCSL 

RIRQSYSL 
CDBINL 

PROMINL 
SDBUSINL 

SABUSINL 

ILRSCALEL 
BFSUBADL 

Signature 

Port decoder outputs: 

Signature 
- 

Signal 
name 

P23A 
OHPC 
29FF 
P23A 

0 8 0 7  
5P63 
PC2U 
P23A 

P23A 
2465 

9CAU 
P23A 

P23A 
P23A 
AH5F 
U8F9 

Port decoder inputs: 

IC (Pin) 
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Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
IC (pin) Signature 

I 110 Sequencer: 

SEQSELO 
SEQSELI 

REALDATA 
TWOCH 

CDINEMPTY 
CDOUTRDY 
PASSDONE 
D'IDONE 

FFTMR 
FFTMC 

WINLOC 
PASSBITO 

CTRI ENL 

WINDPCL 
FFTWR 

POSTINCL 
REQCBL 

LDCAL 

* use test 3 for signatures of these signals 

I Sequence decoder: 

SEQSELI 
SEQSELO 
CTR2DNL 
CTRI ENL 

POSTINCL 
CLKOUTL 
REQCBL 
FFTWR 

CTRBl l  
W11 

CLRRDYL 
CLREMPTYL 

Signal 
name IC (Pin) 

Hardware Control Registers: 

IDB15 
IDB14 
IDB13 
IDB12 

I D B l l  
IDBIO 
IDB9 
IDB8 

LDHWCRL 

WINLOC 
BNKSEL 
SWAP 

CTR2DNL 

TWOCH 
REALDATA 
SEQSELI 
SEQSELO 

IDB7 
IDB6 
IDB5 
IDB4 

IDB3 
IDB2 
lDB l  
IDBO 

LDHWCRL 

LEV2 
LEV1 
LEV0 

TBSEL2 

TBSELI 
TBSELO 
SCALE1 
SCALE0 

SERVICE 

Signature 

77HP 
F091 
HPH7 
UA51 

053U  
349c 
P682 
9376 

0 8 0 7  

70P3 
AAF4 
P41 A 
8C22 

171 A 
OC03  
A1 07 
OAC9 

1 1 8 0  
0746 
5204 
U7P8 

001 P 
06FO 
F8F2 
31 HP 

0807 

PACU 
F167 
H441 
F789 

81 5H 
3A50 
C l  CP 
8H36 



SERVICE MODEL 3562A 

Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
name IC (pin) Signature 

Pseudo Scale: 

IDB8 
IDB9 

IDBIO 
I D B l l  

IDB12 
IDB13 
IDB14 
IDB15 

CLRSCALEL 
GDBOUTL 

DIVBY4 
DlVBY2 

Pseudorandom Number Generator: 

CLRPRNL 
GDBOUTL 

PRN 

Test Bit  Mux: 

DIVBY4 
DlVBY2 

'ASSDONE 
PRN 

9376 
P682 
349c 
0 5 3 U  

UA51 
HPH7 
F091 
77H P 

8 0 9 0  
54H8 
AH5F 
OHPC 

1384 
H4UC 

PI  HF 
OHPC 
284A 
5828 

8H75 
21 u 9  
5H4P 
F61 F 

PC89 
FA70 

Signal 
name IC (Pin) Signatlure 

Global Address Bus Interface: 

FA1 5 
FA1 4 
FA1 3 
FA1 2 

FA1 I 
FA1 0 
FA9 
FA8 

REQGBL 

FA7 
FA6 
FA5 
FA4 

FA3 
FA2 
FA1 
FA0 

Global Data Bus Interface: 
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Table 1+9-4 FFT Signature Analysis Test 2 cont. 

Signal 
name IC (pin) Signature 

Counter One: 

Counter Two: 

Signal 
IC (Pin) Signature 

Counter Two continued: 

IDB4 
LDCTR2L 

IDB3 
IDB2 

l D B l  
IDBO 

LDCTR2L 
DEC2L 

lNC2L 
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Table A9-4 FFT Signature Analysis Test 2 cont. 

Signal 
name IC (pin) Signature 

Counter MUX: 

DIDONE 

ACBIO 
AC B9 

AC B8 
CTRI ENL 

AC B7 
AC B6 

ACB5 
ACB4 

CTRIENL 

ACB7 

ACB6 
AC B5 
AC B4 

CTRI ENL 

(ACB i s  address count bus) 

Signal 
name IC (Pin) Signatu~re 

Butterfly Type PLA (U207): 

Butterfly Subroutine Address ROM: 

SCALE0 
SCALE1 

'ASSDONE 
TYPE2BF 

3FSUBADL 
IDBO 
l D B l  
IDB2 

IDB3 
IDB4 
IDB5 
IDB6 

IDB7 

P490 

H441 
Fl67 

PACU 
44C P 
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Table A9-4 FFT Signature Analysis Test 2 cont. 

- 
SERVICE 

Signal 
name IC (pin) Signature 

Address Translator: 

FFTWR 
SWAP 

ACB2 
AC B4 
AC B6 
AC B8 

LEV0 
LEV1 
LEV2 

MllNDPCL 
FFTWR 

FA2 
FA4 

FA6 
FA8 

FA1 0 

AC B1 
AC B3 
AC B5 
AC B7 

AC B9 
FA1 
FA3 
FA5 

FA7 
FA9 

AC BO 
PASSBITO 

FA0 

(ACB- is address count bus; 
FA- i s  FFT address bus) 

9758 
P41 A 
A7C3 

6AH1 
01 52 
01 69 
A033 

H8A6 
H 441 
F167 

PACU 

FU43 
9758 
46C7 
444H 

H289 
C904 
6739 

1 U59 
349A 
OCH4 
86H2 

7FA4 
7H94 
85PP 
F6C8 

5C91 
1 P6P 

4282 
14AA 
4282 

Signal 
name IC (Pin) Signature 

Coefficient ROM: 

FA0 
FA1 
FA2 
FA3 

FA4 
FA5 

FA6 
FA7 
FA8 
FA9 

FA1 0 
FA1 I 
FA1 2 
FA1 3 

LDCAL 
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Table A9-4 FFT Signature Analysis Test 2 cont. 

MODEL 3562A 

Signal I name IC (pin) Signature 

I Coefficient ROM continued: 

JDBO 
l D B l  
IDB2 
IDB3 

IDB4 
IDB5 
IDB6 
IDB7 

Return all jumpers to  the normal (N) position (either position OK for J I ) .  

3. Digital Signature Test 3 

Connect the signature analyzer as described in table A9-5. 

Table A9-5 FFT Signature Analyzer Setup #3 

I Signal I Polarity ( connection I 

* note change from test 2 

Ground 
Clock 
Stop 
Start 

Test 3 is  activated by performing the following steps: 

a. Move jumper J2 t o  the test (T) position. 

b. Move jumper J1 to  the TSTI position. 

c. Press the reset switch on the CPU board (A2 SI). 

Pos edge 
Neg edge 
Pos edge 

A7 J5-1 
A7 TP3 * 
A7 J5-4 
A7 J5-5 
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Table A9-6 FFT Signature Analysis Test 3 

Signal 
name 

- 

PlZOMlNL 

IC (pin) Signature 

47FP 
3246 

HA4U 
903F 

AP58 
001 1 
C668 
3F08 

6Pl C 
POH U 
CC3C 
4472 

PHHI 
OHHA 
H231 
OHP6 

F A8 A 

Clobal Address Bus lnterface Outputs: 

CA16L 
CA15L 
CA14L 
CA13L 

CAl2L 
CAI1  L 
GAIOL 
CA9L 

CA8L 
CA7L 
GA6L 
CA5L 

CA4L 
CA3L 
CA2L 
C A I  L 

Signal 
name IC (Pin) Signature 

Clobal Data Bus lnterface Outputs: 

CD15L 
CD14L 
CD13L 
CD12L 

G D l l L  
CDIOL 
GD9L 
C D8L 

GD7L 
CD6L 
CD5L 
GD4L 

CD3L 
GD2L 
CD1 L 
CDOL 

Handshake: 

FFTMC 

FFTMR 

FFTWR 
REQGBL 

LDCDBRL 
CR/CWL 

MCFFTL 
CDSL 

MRFFTL 

Return all jumpers to  the normal (N) position when testing is complete. 

6. Oscilloscope Signal Waveforms 

F59A 
FA8A 

O U l O  
0000 

F59A 
FA8A 
FA8A 

O U I O  

0000 
FA8A 
FA8A 

The following table of illustrations are oscilloscope plots of digital signature analysis signals 
(CLOCK and STARTISTOP) at J5. These should appear on the test pins when the DSA 
jun~pers are in the positions specified in the waveform setup. 
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Table A9-7 FFT Signal Waveforms 
- 

Jumpers in normal position 

Setup 

CLKOUT (5 MHz) 

Signal at pin 3 of 15 
(CLK on DSA connector) 

Scale 1 V/div 
Timebase 100 ns/div 
Offset 2.5 V 
Delta V 5 V 

Trigger Ch I 
Coupling d c 

important 
Parameters 

Time period 
and pulse shape 

Waveform 

Put J 2  in the test (T) position, J1 in the TSTI position, and press the reset button on the CPU board 

SRTISTP TST 1 (1.4 Hz) 

Signal at pin 4 and 5 of J5 
(DSA connector) 

Scale 1 V/div 
Timebase 500 ms/div 
Offset 2.5 V 
Delta V 5 V 

Trigger Ch I 
Coupling d c 

Time period 
and pulse shape 

Put J3 and J4  in the test position and 12 in the TST2 position 

SRT/STP TST 2 (1.2 kHz) 

Signal at pins 4 and 5 of 15 
(DSA connector) 

Scale 1 V/div 
Timebase 500 us/div 
Offset 2.5 V 
Delta V 5 V 

Trigger Chl 
Coupling d c 

Time period 
and pulse shape 

- 5Vdc 

OVdc 
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D. ,After-Repair Adjustments and Tests 

Table A94B After-Repair Adjustments and Tests 

Diagnostic Tests: 

Perform thle following: Section 

None I 

Test All 

Adjustments: 

Performance Tests: 

None 

VI I 






