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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
Jactory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment [,except that in the case of certain components listed in Section I of this manual, the warranty
shall be for the specified period] . 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 in-
stalled on that hardware product, are warranted not to fail to execute their programming instructions due to defects in
materials and workmanship. If HP receives notice of such defects during the 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 to 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 IS 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 CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available
JSor Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with thess precautions or with specific warnings eisswhers in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes ne
liability for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical 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 instrument 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 resuscitation, is present,.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handl-
ing of the CRT shall be done only by qualified maintenance personnel using approved safety
mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of intyqducing additional hazards, do not install substitute parts or per-
form any unauthorized 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 main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

| WARNING I

Dangerous voltages, capable of causing death, are present in this instrument. Use ax-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

Goneral Definitions of Safety Symbols Used On Equipment or In Manuals.

il
G,

AAAAAA LA A

ECAUTION

AAAAAAAAAA,

NOTE:

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

Indicates dangerous voltage (terminals fed from the interior by
voltage 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 in-
dicate the terminal which must be connected to ground before
operating equipment.

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

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 pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating 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. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION VI
SERVICE

7-1 INTRODUCTION

The information contained in this section is used for troubleshooting a circuit board
to the component level. The following information is given for each board: circuit
description, troubleshooting procedures, component locator, and schematic diagram.
A complete list of schematic diagrams is given in Table 7-1..

The equipment needed to perform the troubleshooting procedures is listed in Table
1-5. If the recommended equipment is not available, a substitute may be used which
meets or exceeds the critical specifications listed in the table.

NOTE
After completing a test or repair, check that all jumpers have been
returned to the NORMAL or RUN position and that all cables have
been re-connected.

\AAALALA A

ECAUTION S

AAAAAAAAAAA,

Do not remove or replace any circuit boards when the LINE power

switch is ON.
§CAUUON§

To protect the -hp-3561A circuits from static discharge, remove
or replace circuit boards only at static protected work stations.

Table 7-1 Schematic Diagrams

Schematic/

Assembly Number of

Number Schematics Board Description
A10 2 Input Amplifier
A15 2 Digitizer
A20 4 Digital Filter
A30 2 FFT/RAM
A40 4 Processor/ROM
A50 3 Local Oscillator/Noise Source
A60 3 Digital Display Driver
A65 1 CMOS/Bubble Memory
A66 1 CMOS Memory

A70, A71, A72 2 Power Supply

A80, A81 1 Keyboard
A82 1 Rear Panel
A90 1 Analog Display Driver
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7-2 SAFETY CONSIDERATIONS

WARNING

i

Maintenance described herein is performed with power supplied
to the instrument and with the protective covers removed. Such
maintenance should be performed only by service-trained person-
nel who are aware of the hazards involved.

Any interruption of the protective grounding conductor inside or
outside the instrument, or disconnection of the protective earth
terminal, is likely to make the instrument hazardous.

WARNING

i

£ 170 Volts are present on the A70 and A71 Assemblies. +170
Volts are present on the heat sinks on the A70 Assembly. This
voltage is exposed whenever the protective power supply cover
is removed. Be extremely careful when working in proximity to
this area. The high voltage can cause serious personal injury if
contacted.

WARNING

i

Capacitors in the power supply will remain charged to + 170 Volts
dc for at least three(3) minutes after power is removed from the
instrument. Do not remove the power supply assemblies (A70, A71,
A72) or disconnect cables W70 or W71 for at least three(3) minutes
after power is removed from the -hp-3561A.

WARNING

i

Only fuses with the required current rating and of the specified
type should be used for replacement. The use of repaired fuses
or short circuiting the fuse holder is not permitted. Whenever it
is likely that the protection offered by the fuse has been impaired,
the instrument must be made inoperative, and secured against any
unintended operation.

WARNING

i

The protective power supply covers are removed exposing + 170
Volts while troubleshooting the A66 CMOS Memory Assembly or
the A65 CMOS/Bubble Memory Assembly. Be extremely careful
when working in this area, the high voltage could cause serious
personal injury if contacted.

Model 3561A
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l WARNING l

+ 8000 Volts are présent in the CRT AT ALL TIMES, EVEN WHEN
POWER IS REMOVED FROM THE INSTRUMENT! Be extremely
careful when working in proximity to this area. The high voltage
can cause serious personal injury if contacted.

7-3 SCHEMATIC NOTES

. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.

PREFIX WITH ASSEMBLY DESIGNATION FOR COMPLETE
DESIGNATION.

. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS

OTHERWISE NOTED.
RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES

DENOTES EARTH GROUND

USED FOR TERMINALS WITH NO LESS THAN A
NO. 18 GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL OF
AC POWER RECEPTACLE

||”‘—-

DENOTES FRAME GROUND

USED FOR TERMINALS WHICH ARE
PERMANENTLY CONNECTED WITHIN
APPROXIMATELY 0.1 OHM OF EARTH GROUND.

DENOTES GROUND ON PRINTED CIRCUIT
ASSEMBLY (ELECTRICALLY CONNECTED TO
FRAME GROUND.)

DENOTES ISOLATED (1) OR SIGNAL(S)
CIRCUIT GROUND.

— —

DENOTES ASSEMBLY

DENOTES MAIN
SIGNAL PATH

DENOTES FRONT PANEL MARKING

L]

13.

14.

15.

16.

17.

18.

...........

fereeeanaal DENOTES REAR PANEL MARKING.
~ DENOTES SCREWDRIVER ADJUST

% AVERAGE VALUE SHOWN. OPTIMUM VALUE
SELECTED AT FACTORY. THE VALUE OF THESE
COMPONENTS MAY VARY FROM ONE
INSTRUMENT TO ANOTHER.

Yy,

Z ? DENOTES RF SHIELD

A

ALL RELAYS ARE SHOWN DEENERGIZED. ALL ANALOG

SWITCH IC’S ARE SHOWN NOT ACTIVE.

NN

« DENOTES
RP1: ¢+ RESISTOR
vedd-d.. PACK

ALL WAVEFORMS SHOWN ARE MEASURED WITH A 10:1
OSCILLOSCOPE PROBE UNLESS OTHERWISE NOTED.
ALL DC VOLTAGES ARE MEASURED WITH A 1:1 PROBE
AND A DVM.

R3 MAY BE LOADED WITH A ZERO OHM RESISTOR
0 OR A JUMPER WIRE.
MOVEABLE JUMPER. N INDICATES NORMAL OR
T l RUN POSITION; T INDICATES TEST POSITION.

W3
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Assembly Reference Assembly name
Designator (A10)

. e @ Em— e — e e @ e e eme o e —

P%ea| INPUT AMPLIFIER ASSEMBLY

03561-668510
Assembly part number / REV A -« This schematic applies to revision A assemblies

Functional block
name

MACCURRENT — ~ ]  Functional block
SOUREE @ letter

CR304

Shielded or
P10 (A34, B34) €300 Complete
| reference designator
J300 1 '\ ¥808 I is A10C306

l
1
l
]
I
1]
coaxial cable l
1
l
1)
[

Shaded area indicates
functional block boundary

Connector mounted Relays shown in
Cable on assembly open deenergized position

Indicates signal direction

IN — Input to assembly

OUT — Output from assembly
1O — Bi-directional signal

Denotes circuit assembly
edge connector

Subscript number
indicates at least
one component separating

+48v /
Circuit assembly s Mg £ o 12 supply voltage fr<'>m
edge connector. . . . main power supply.

Pin numbers “Ax"”

. r +18Vyy
are on component side; f1g0 A G300
pin numbers ‘“Bx” . .

are on circuit side.

9 M Lous kops 1814 Subscript (1) indicates
y . power supply referenced
Isolated or to isolated ground
floating ground 1t oF Tepe tous +18Vyy
b K 4

uvz
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Schematic A20c

0356166520
REV A

Functional block name and letter

[ COUNTER CLOCK
SELECT ®

|
|
|
|
|

Indicates signal source. Signal name
This signal comes from

functional block® on

Schematic A20s.

Direction of arrow

indicates signal direction.

Schematic A20s

-t s b e m emmm  m  mmun et e e e e m—

310.“ |DIGITAL FILTER ASSEMBLY

035841-86520
'REV A

Functional block name and letter

:%@8‘\ Indicates signal destination.

This signal goes to

| Functional block® on
Schematic A20c.
Direction of arrow
indicates signal direction.

l
|
|
|
|
|
|

7-5
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Power supply voltage
referenced to common
or chassis ground

Common ground
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7-4 A10 INPUT AMPLIFIER ASSEMBLY
7-5 Input Amplifier Circuit Description

GENERAL

The main function of the Input Amplifier Assembly is to implement the RANGE
function. This function allows the -hp-3561A to measure signals of different
amplitudes. The range setting specifies the maximum input amplitude which will not
.overload the -hp-3561A. Other circuitry on the A10 Assembly includes the Auto-Zero
DAC, Trigger Level DAC, and A-Weight Filter.

[A] 4 mA CURRENT SOURCE, FRONT PANEL GROUND SWITCH

When signal ICP ON/OFF is TTL high, relay K308 closes, and a 4 milliamp current is
delivered to the center conductor of the BNC input connector.

The front panel ground switch determines the ground reference for the the input
connector. When the ground switch is in the FLOAT position, signal FEISO is pulled
low to tell the processor the position of the ground switch for HP-IB access.

[B] CAL SIGNAL GENERATOR, [O] CAL SIGNAL CONTROL

These circuits produce a signal with a precise amplitude of 195 mVrms (-14.2 dBV)
which is used to calibrate the amplitude accuracy of the -hp-3561A. The cal signal
frequency, which is set on the A20 Assembly, is 4 kHz when the cal signal is
selected by pressing the INPUT key and selecting CAL SIG ON. To isolate the front
panel input connector when the cal signal is enabled, BNC1 goes low to open K305
and K307 and BNC2 goes high to close K306. For more information, see the “Self
Calibration” paragraph in Section 6 of this manual.

‘[C] ATTENUATOR #1,[F] ATTENUATOR #2, [H] ATTENUATOR #3,[J]] ATTENUATOR #4

These attenuators are programmable through the front end control register to the at-
tenuation values specified on the schematic. The equivalent attenuation in linear
terms is also given on the schematic. The attenuators are used to scale the input
signal to a nominal level for the A/D converter. Table 7-2 lists all of the attenuator
setting as a function of the instrument RANGE setting.

[K] A-WEIGHT FILTER

The A-Weight Filter is enabled by the AWHT ON/OFF signal from the front end con-
trol register. The A-Weight Filter implements ANSI Standard $1.4-1971. A table of
filter gain verses frequency is given in Table 7-3.
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Table 7-2 Attenuator Settings vs. Range Settings

Model 3561A

RANGE ATTENUATOR#1 | ATTENUATOR#2 | ATTENUATOR#3 | ATTENUATOR#4
(DBV) (dBV) (dBV) (dBV) (dBV)
+27 40 12 12 14
+26 40 13 10 14
+25 40 12 10 14
+24 40 13 8 14
+23 40 12 8 14
+22 40 13 6 14
+2 40 12 6 14
+20 40 13 4 14
+19 40 12 4 14
+18 40 13 2 14
+17 40 12 2 14
+16 40 1 12 14
+15 40 0 12 14
+14 40 1 10 14
+13 40 0 10 14
+12 40 1 8 14
+11 40 0 8 14
+10 40 1 6 14
+9 40 0 6 14
+8 40 1 4 14
+7 20 12 12 14
+6 20 13 10 14
+5 20 12 10 14
+4 20 13 8 14
+3 20 12 8 14
+2 20 13 6 14
+1 20 12 6 14

0 20 13 4 14
4 20 12 4 14
2 20 13 2 14
3 20 12 2 14
4 20 1 12 14
-5 20 0 12 14
6 20 1 10 14
7 20 0 10 14
-8 20 1 8 14
9 20 0 8 14
10 20 1 6 14
1 20 0 6 14
12 20 1 4 14
43 0 12 12 14
14 0 13 10 14
15 0 12 10 14
16 0 13 8 14
A7 0 12 8 14
18 0 13 6 14
19 0 12 6 14
-20 0 13 4 14
21 0 12 4 14
-22 0 13 2 14
-23 0 12 2 14
-24 0 1 12 14
-25 0 0 12 14
-26 0 1 10 14
-27 0 0 10 14




Model 3561A Service

Table 7-2 Attenuator Settings vs. Range Settings (Cont’'d}

RANGE ATTENUATOR#1 | ATTENUATOR#2 | ATTENUATOR#3 | ATTENUATOR#4
{DBV) (dBV) (dBV) (dBV) (dBVv)
-28 0 1 8 14
-29 0 0 8 14
-30 0 1 6 14
-31 0 0 6 14
-32 0 1 4 14
-33 0 0 4 14
-34 0 1 2 14
-35 0 0 2 14
-36 0 1 0 14
-37 0 0 0 14
-38 0 1 0 12
-39 0 0 0 12
-40 0 1 0 10
-41 0 0 0 10
-42 0 1 0 8
-43 0 0 0 8
-44 0 1 0 6
45 0 0 0 6
-46 0 1 0 4
47 0 0 0 4
-48 0 1 0 2
-49 0 0 0 2
-50 0 1 0 0
-51 0 0 0 0

[L] AUTO-ZERO DAC

The auto-zero DAC is programmed through the front end control register to zero the
dc offset in the input circuitry. An auto-zero is performed whenever a calibration is
performed or the instrument range is changed. This function can be disabled by mov-
ing jumper ATOW100 to the test position.

[N] DIGITAL CONTROL INPUT AND ISOLATION

The FEDATA, FECLOCK and FELATCH signals work together to input, clock, and
latch digital information from the processor into the front end control register. These
three signals are transformer coupled to maintain isolation between the chassis
ground and the isolated ground.

[P] FRONT END CONTROL REGISTER

The front end control register is a serial in parallel out register which latches and
stores A10 Assembly programming data. Data stored in the front end control register
is only updated when an instrument front panel control is changed which requires a
change in the setup of the A10 Assembly or the A15 Assembly.
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Table 7-3 A-Weight Fliter Characteristics

Frequency Amplitude Gain Tolerance
(Hz) (dB) (dB)
10.0 -70.4 +40
12,5 63.4 *35
16.0 -56.7 +3.0
20.0 -50.5 +25
25.0 -44.7 +20
315 -39.4 +1.5
40.0 -34.6 +1.5
50.0 -30.2 +1.0
63.0 -26.2 +1.0
80.0 -22.5 +1.0

100 191 +1.0
125 -16.1 *1.0
160 134 +1.0
200 -10.9 +1.0
250 -8.6 +1.0
315 6.6 +1.0
400 4.8 +1.0
500 -3.2 +1.0
630 19 +1.0
800 0.8 +1.0
1000 0 +1.0
1250 0.6 +1.0
1600 1.0 +1.0
2000 12 *+1.0
2500 1.3 +1.0
3150 1.2 *1.0
4000 1.0 *+1.0
5000 0.5 +1.5,-2
6300 0.8 +1.5,-2
8000 1.1 +15,3
10000 2.5 +2,-4
12500 4.3 +3,6
16000 6.6 +3,-00
20000 93 +3,-00

[Q] TRIGGER LEVEL DAC

Model 3561A

The Trigger Level DAC is used to set up the voltage level at which the -hp-3561A will
trigger on the input signal. The trigger level is established by the DEFINE % OF RNG
soft key. A trigger level of 100 % of range corresponds to a DAC output of 1.29 Vdc
regardless of the range selected. The DAC output for other percentage settings may
be directly calculated by taking the percentage selected of 1.29 Vdc (eg., .645 Vdc

for a 50 % setting).
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Table 7-4 A10 Assembly Signal Descriptions

Signal Name

Description

AC/DC CPL

ATTN1 - ATTN4

BNC1
COMP OUT

FE CAL

FE CALG
FECLOCK

FEDATA

FEDATAIC

FELATCH

TRIGO-7
O0DACO-7

AC/DC CouPLing: TTL high for dc coupling of the input signal, low for ac
coupling.

ATTeNuator #1 through ATTeNuator #4: These signals program the attenua-
tion of the four input attenuators.

Isolates the front panel BNC connector when the CAL BNC2 signal is enabled.
COMPare OUTput: This signal is used on the A15 Assembly to generate the
over-range, under-range, and input trigger signals.

Front End CALibration: TTL signal from the A20 Assembly which sets the fre-
quency of the CAL signal used for self calibration.

Front End CALibration Gated: FE CAL gated by CAL ON/OFF Signal.

Front End CLOCK: Clocks the FEDATA signal into the front end control
register.

Front End DATA: Serial data which programs all circuits on the A10 Assembly
when latched into the front end control register.

Front End DATA Isolated Continue: A continuation of the FEDATA signal.
This signal contains programming information for the A15 Assembly.

Front End LATCH: Latches the FEDATA signal into the front end control
register.

TRIGger bus (0-7): Programs the trigger level D/A converter.

0 Digital to Analog Converter bus (0-7): Programs the auto zero D/A converter.

Service
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7-6 Troubleshooting the Input Amplifier

NAAAAAALALAS

fCAUTIONJ

AAAAAAAAAAN,

Before removing the A10 Assembly, remove the bottom cover and
disconnect the input cable (W10).

GENERAL

The primary method for troubleshooting this assembly is to input a sine wave to the
-hp-3561A and check the signal at each amplifier stage. Table 7-5 lists the signal
amplitudes at the AMP1, AMP2, and AMP3 test points and at the A10 output (J200)
for an input sine wave with an amplitude equal to the -hp-3561A range setting.

All signal amplitudes listed have a tolerance of +5% (+.4 dB)

[C] ATTENUATOR #1,[E] AMPLIFIER #1,[F] ATTENUATOR #2,(G] AMPLIFIER #2,
[H] ATTENUATOR #3,[1] AMPLIFIER #3,[J)] ATTENUATOR #4,[M] AMPLIFIER #4

* To check these circuits, place the A10 Assembly on an extender board and use a
BNC to SMB adapter cable to input a 1 kHz, 1 Vrms (1.414 Vpeak) sine wave into
A10]10. Set the -hp-3561A controls as follows:

PRESET
RANGE ... ... ... DEFINE RANGE .. ................ 0 dBV

Verify the signal amplitudes listed in the 0 dBV range column of Table 7-5. This test
can be repeated at the other range settings listed.

Table 7-5 Signal Amplitudes vs. Range Setting

-hp-3561A dBV +9 0 -5 -36 -51
RANGE Vrms 2818 1.00 .5623 0158 .0028
SETTING Vpeak 3.985 1.414 7952 0223 .0039
TP AMP1 dBvV -21.46 -10.46 -15.46 -26.46 -41.56
Vrms .085 .300 168 .047 .0085
Vpeak 120 424 .238 066 012
TP AMP2 dBV -11.92 -13.92 -5.92 -17.92 -31.92
Vrms .254 .201 .506 127 025
Vpeak .359 .284 716 180 .035
TP AMP3 dBvV -8.37 -8.37 -8.37 -8.37 -22.37
Vrms .381 .381 .381 .381 076
Vpeak .539 539 .539 .539 07
OUTPUT dBV -12.83 -12.83 -12.83 -12.83 -12.83
Vrms 228 .228 228 228 .228
Vpeak 323 .323 323 323 .323
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5. Set the -hp-3561A controls as follows:
RANGE....... ... DEFINE RANGE .. ................ -51 dBV
6. Connect a 50Q termination to A10J300 through a BNC to SMB adapter cable.

7. Using a clip lead or a shielded connector, input a 1 kHz, 76 mVrms (+5%) sine
wave to the AMP3 test point. If all harmonics are greater than 80 dB below the
1 kHz fundamental, the circuits between the AMP3 test point and A10J200 are
operating correctly.

8. Set the -hp-3561A controls as follows:
RANGE ... ... .. .. DEFINE RANGE .. ................ -36 dBV

9. Using a clip lead or a shielded connector, input a 1 kHz, 127 mVrms (+5%)
sine wave to the AMP2 test point. If all harmonics are greater than 80 dB below
the carrier, the circuits between the AMP2 test point and A10J200 are operating
correctly.

10. Set the -hp-3561A controls as follows:
RANGE ... ..... .. DEFINE RANGE .. ................ -5 dBV

11. Using a clip lead or a shielded connector, input a 1 kHz, 169 mVrms (+5%)
sine wave to the AMP1 test point. If all harmonics are greater than 80 dB below
the 1 kHz fundamental, the circuits between the AMP1 test point and A10J200
are operating correctly.

12. Move test jumper ATOW100 back to NORM position, and reconnect cable W15
to connector A15)1.

[K] AWEIGHT FILTER
To check the A-Weight Filter for proper operation, connect the -hp-3561A noise
source output to the -hp-3561A input connector and set the -hp-3561A controls as

follows:
PRESET
WINDOW ....... UNIFORM
SOURCE......... PERIODIC NOISE
DEFINE ATTEN ... ... ............ 0dB
FREQuency ...... DEFINE SPAN . ... ................ 20 kHz
INPUT........... A WT FLT ON
FORMAT ........ SINGLE

Check the frequency response by varying the -hp-3561A frequency span. To check for
distortion or noise, input a sine wave rather than the noise signal to the -hp-3561A.
Table 7-3 lists the A-Weight Filter gain for various frequencies.
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Table 7-6 A10 Assembly Signal Connections

INPUTS

Signal Functional Connector Origin

Name Block Number Assembly
FE CAL N P10(A15) A20
FECLOCK N P10(A16) A20
FEDATA N P10(B16) A20
FELATCH N P10{B15) A20
INPUT A J10 Front panel
+24V A P10(A11) A99

OUTPUTS

Signal Functional Connector Destination

Name Block Number Assemblies
COMP OUT M P10(B25) A15
FECLK P P10(A24) A15
FEDATA P P10{A25) A15
FEISO A A99 J11 A20
FELATCH P P10(A23) A15
SIGNAL OUT K J200 A15
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7-7 A15 DIGITIZER ASSEMBLY
7-8 Digitizer Circuit Description

GENERAL

The A15 Assembly uses a ““two-pass residue” type A/D converter to digitize the
analog input signal into a 13 bit digital output. A track and hold circuit samples the
input signal and holds it long enough for the analog to digital conversion to take
place. In addition the A15 Assembly contains a 100 kHz low-pass filter to attenuate
higher frequency signals which may interact with the measurement. Other circuits on
the assembly include the over-range and half-range comparators, the trigger level
comparators, a test register, and a ground isolation interface.

Figure 7-4 gives a timing diagram of the complete analog to digital conversion pro-
cess. The heart of the A15 Assembly digitizer is a single chip, 8 bit A/D converter
which will be referred to as the “8 bit ADC”. Each complete analog to digital con-
version consists of two passes of data through the 8 bit ADC. In the first pass, the
track and hold output signal is input to the 8 bit ADC. The result of the first pass
conversion is an 8 bit digital approximation to the analog track and hold output. The
timing and control circuit then transfers this 8 bit digital signal to the second pass
input circuit. In the second pass, the result of the first pass conversion is converted
back into an analog signal and subtracted from the analog track and hold output,
resulting in a signal that is equal to the error between the first pass 8 bit approxima-
tion and the track and hold output. This error signal is multiplied by 32 and input to
the 8 bit ADC. The second pass conversion is then scaled back down by 32 and add-
ed to the first pass conversion to obtain a final 13 bit digital result.

Between each conversion, the 8 bit ADC is reset by passing a fixed dc voltage of
.34 volts through it. The dc voltage is derived from the the 6.2 volt reference and is
selected by the ADC input switch. ’

[A] 100 kHz LOW PASS FILTER

The 100 kHz low pass filter is a 4 stage filter with a gain of 0.557 and zeros at
371 kHz, 166 kHz, 151 kHz, and 214 kHz.

[(F] TIMING CONTROL ISOLATION INTERFACE, [N] DATA OUTPUT ISOLATION IN-
TERFACE, [T] STATUS ISOLATION INTERFACE, [U] TRIGGER ISOLATION INTERFACE

The isolation interface circuits use transformer coupling to isolate the floating
ground from the chassis ground. Move the -hp-3561A front panel ground switch to
the CHASSIS position to short the two grounds together. All of the transformer
coupled interfaces are non-inverting.
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Figure 74 A/ID Converter Signail Timing
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[G] TRACK AND HOLD

The track and hold circuit is controlled by the TRH signal generated in the ADC tim-
ing and control circuit. When the TRH signal is high, this circuit is an inverting unity
gain amplifier. When the TRH signal goes low, the track and hold circuit samples the
input signal and holds the sampled value until the TRH signal goes high again. The
track and hold circuit samples the input data at a 256 kHz rate.

[H] SECOND PASS ADC INPUT

The Second Pass ADC input circuit consists of a 13 bit D/A converter, and a sum-
ming amplifier. The D/A converter outputs an analog signal which is equal to the
first pass 8 bit ADC conversion. This signal is then subtracted from the actual track
and hold output signal in U205 resulting in a signal which is equal to the error bet-
ween the first pass 8 bit digital approximation, and the actual track and hold output.
This error signal is multiplied by 32 and then input to the 8 bit ADC for the second
pass conversion.

(1] TEST REGISTER

The test register is an extension of the front end control register on the A10
Assembly. The FEDATAIC signal is clocked into the register with the FECLKI signal.
When the register is full the FELATCHI signal latches the data. The test register out-
put programs the ADC timing and control circuit.
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[K] AID INPUT SWITCH
The A/D input switch selects which signal will be input to the 8 bit ADC. The GSW

and CALD signals generated in the A/D timing and control circuit control the posi-
tion of the ADC input switch as shown in Table 7-7.

Table 7-7 ADC Input Switch Control

GSW CLAD Input Selected
1 0 Second Pass Input
1 1 .34 Vdc Reference
0 0 First Pass Input
0 1 First Pass Input

[L] AID TIMING AND CONTROL

The A/D timing and control circuit performs four major functions. First, the A/D tim-
ing and control circuit generates the control signals which coordinate the two passes
of data through the 8 bit ADC, and control the track and hold circuit. Second, it
transfers the first pass 8 bit ADC output to the D/A converter in the second pass in-
put circuit. Third, it divides the second pass 8 bit ADC output by 32 and adds the
result to the first pass 8 bit ADC output to obtain a final 13 bit result. Finally, the
timing and control circuit transfers the 13 bit digital data to the digital filters on the
A20 Assembly.

The digital filter on the A20 Assembly controls the A/D converter through the CONV
and DRQ signals. The CONYV signal is used to initiate an A/D conversion, and the
DRQ signal is used to request the resultant data. Data is transferred to the digital
filter with every DRQ, however, if the A/D conversion is not yet complete, the data
will be invalid. The digital filter reads the DATA VALID bit of the transferred data to
determine whether it should use the data or request the data again by sending
another DRQ.

To improve the linearity of the A/D converter, the timing and control circuit adds 5
bits of noise to the first pass result, and then subtracts this noise back out of the se-
cond pass results.

[O] ANALOG TO DIGITAL CONVERTER (8 BIT ADC)

This circuit is a single chip 8 bit A/D converter. An analog to digital conversion is in-
itiated on the rising edge of the LCV signal and data is valid 600 nSec later. The 8
bit ADC has an operating range of +0 volts to -1.0 volts.

[P] OVER-RANGE/HALF-RANGE

This circuit compares the input signal to a fixed voltage reference to generate the
overload (OVLD), and half-range (6dB+ ,6dB-) signals. Comparator outputs are high
when tripped by a fault condition.
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Table 7-8 A15 Assembly Signal Descriptions

Signal Description

CLAD ClLear 8 bit ADC: Selects a .34 Vdc signal as the input to the 8 bit ADC between
the first and second pass conversions to clear the 8 bit ADC.

CcOMP COMPare input: Identical to the main signal input from the A10 Assembly. This
signal is used to generate HALFR, OVERR, and FETRIG.

CONV CONVert: This signal initiates the two pass A/D conversion process.

DATAQUT DATA OUTput: 13 bit serial data transferred to the digital filter LSB leading plus
two bits to indicate overloads, and one bit to indicate data valid.

DRQ Data ReQuest: Tells the A/D converter that the digital filter on the A20 Assembly is
ready for new data.

EOC End Of Conversion: Signifies that the two pass A/D conversion is complete.

FECLKI Front End CLOCK: Clocks the FEDATA signal into the test register.

FEDATAIC Front End DATA: Serial data which, when latched into the test register, programs
the A/D timing and control circuit.

FELATCHI Front End LATCH: Latches the FEDATA signal in the test register.

FETRIG Front End TRIGger: Triggers a measurement when the instrument is in the input trig-
ger mode.

GSwW Gate SWitch: Goes low to select the first pass ADC input circuit and goes high to

select the second pass ADC input circuit.

HALFR HALF-Range: Goes high when the input is more than 6 dB below the range setting.
LCV Local ConVert: Initiates an A/D conversion in the 8 bit ADC. Two 8 bit ADC conver-|
sions and one clear are needed for each complete A/D conversion.

OVERR OVER-Range: Goes high when the input signal is greater than 2.8 dB above the
range setting.

OFERQ Over-FREQuency: Goes high when the external sample frequency is greater than
256 kHz.

SSTAT Serial STATus: Serial data which outputs the status of the HALFR, OVERR, OFREQ,

and FEDATA signals to the digital filter.

TRH TRack/Hold: Goes high to place the track and hold circuit in the track mode and
low to place the track and hold circuit in hold mode.

TRIG LVL TRIGger LeVel: Sets the trigger level for the input trigger.

[R] STATUS LATCH

Three status bits are generated for each A/D data output, half-range (HALFR), over-
range (OVERR), and over-frequency (OFREQ). HALFR is high when the input signal is
between 0dB and 6dB below the range setting, and OVERR is high when the input
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BREAKING THE SECOND PASS FEEDBACK LOOP

Test 113 is provided to isolate failures to either the first pass circuit or the second
pass circuit. To initiate this test, set the -hp-3561A controls as follows:

PRESET

FORMAT ........ SINGLE

RANGE . ... ... ... DEFINE RANGE .. ... ... ... ... .. ... .. .... 0 dBV
MODE .......... TEST SELECT.. ... DEFINE TESTNUM. ... ... 113 ENTER

START SNGL TST

When the “TEST #113 IS COMPLETE” message is displayed, press the MODE key. In
this test, data is not passed through the second pass ADC input circuit, thus, if a
failure appears, it is most likely in the 8 bit ADC, or the timing and control circuit.
Use the frequency synthesizer and a BNC to SMB adapter cable to input an 11 kHz,
.228 Vrms sine wave into A15)1. Terminate the frequency synthesizer in 50 Q. Check
the -hp-3561A display for a full scale sine wave as shown in Figure 7-10.

NOTE
Because the second pass circuit is not operating, noise and har-
monics will be 50 to 70 dB below the amplitude of the 11 kHz
fundamental. The test is failing if either the noise or harmonics
are less than 50 dB below the fundamental.

Figure 7-10 -hp-3561A Display In Test 113

RANGE: O dBV STATUS: PAUSED
At MAG

0 .
dBv ;

10
dB
/DIV

START: O Hz ] BW: 954.85 Hz " STOP: 100 000 Hz
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7-10 A20 DIGITAL FILTER ASSEMBLY

7-11 Digital Fiiter Circult Description

GENERAL

The primary purpose of the digital filter is to provide anti-alias filtering when the
-hp-3561A frequency span is less than 100 kHz. The digital filter receives input data
from the A/D converter, it then processes the data and stores the results directly into -
the instrument RAM. Other circuits on the A20 Assembly include the timing and con-
trol counter, the A/D converter interface, and the direct memory access (DMA)
counters which interface the digital filter with the instrument RAM.

DIGITAL FILTER CHANNEL DESCRIPTIONS

The digital filter can store output data into two independent 1024 data point buffers
in RAM, channel R, and channel G. Addressing is accomplished through the channel
R and channel G direct memory access (DMA) counters. Each channel is set to one
of three data modes. The data mode for a channel defines what type of data is
transferred from the digital filter into RAM on that channel. In mode one, the digital
filter outputs ““real part” data (filtered by U1 only); in mode two, the digital filter
outputs ““imaginary part” data (filtered by U401 only); and in mode three, the digital
filter outputs unfiltered A/D data directly. More than one type of data can be stored
in a channel at the same time (e.g., in zoom mode, 512 real part and 512 imaginary
part data samples are stored in channel G). Table 7-10 lists the data mode settings
for each -hp-3561A measurement mode.

[B] CHANNEL R DMA COUNTER, [D] CHANNEL R ADDRESS BUS LATCH

The output of this counter defines the address in RAM where channel R data is
stored. The channel R bus grant signal latches the counter output onto the RAM ad-
dress bus, and increments the counter by one. The channel R counter clocks through
1024 positions and then issues a DONER signal to indicate that the channel R buffer
in RAM has been filled and is ready to be processed by the FFT processor.

[C] CHANNEL G DMA COUNTER, [E] CHANNEL G ADDRESS BUS LATCH
[L] CHANNEL G COUNTER PRESET

The output of this counter defines the address in RAM where channel G data is
stored. The channel G bus grant signal latches the counter output onto the RAM ad-
dress bus and increments the counter by one. The channel G DMA counter clocks
through up to 40,960 positions before a DONEG signal is issued. The exact number is
programmed by the central processor through the channel G preset circuit.
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[H] DMA CONTROL LATCH, [J)] DMA CHANNEL CONTROL

Through this register, the central processor programs the data mode for channel R
and channel G, the number of counts for the channel G DMA counter, the trigger
state, and the digital filter test mode. On the falling edge of the DIS1-3 signals, the
digital filter processes one time record (1024 data points).

[1] RAM BUS INTERFACE, [K] DMA CHANNEL SELECT

The digital filter issues a RAM bus request whenever it is ready to store a data point
in RAM. The particular bus request issued depends on the data mode the digital
filter is operating in. When the digital filter receives a bus grant from RAM, the
DMA channel select circuit issues a bus grant to the selected DMA counter, which
then transfers the data onto the RAM data bus.

[M] DIGITAL FILTER

The digital filter consists of three integrated circuits, U1, U4, and U401. The actual
digital filtering occurs in U1 and U401, which are identical and interchangable. The
digital filter control circuit, U4, is primarily an interface and data selector. The
digital filter receives three data inputs: A/D DATA and the local oscillator inputs,
COSINE, and -SINE. The local oscillator inputs which are only active during zoom
operation are multiplied with the A/D DATA signal within the digital filter. The
digital filter control circuit, based on the -hp-3561A front panel settings, selects the
type of data (mode one, mode two or mode three) which is output to the RAM data
bus. Table 7-10 lists which digital filter ICs are active in each -hp-3561A measure-
ment mode.

Table 7-10 Digital Fliter Operation

-hp-3561
Front Panel Digital Filter Channel G Channel R
Setting Circuits in Use Data Mode Data Mode
Baseband U4, N 1 not used
-Magnitude
-Phase
-Time
Zoom U4, U1, U401 1 not used
-Magnitude
-Phase
-Time
Third Octave U4, U1, U401 1 2
Full Octave U4, U1, U401 1 2
Input Time U4 not used 3
Input Magnitude U4 not used 3
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[O] AID STATUS LATCH, [Q] DATA REQUEST/SYNC2 SIGNAL GENERATOR [U]
DIGITAL FILTER INPUT DATA LATCH

These circuits comprise the A/D converter and local oscillator interface. To initiate
an A/D data transfer, the digital filter issues a SHIFT1 signal which triggers a DATA
REQ signal. On receipt of a DATA REQ signal, the A/D converter transfers one 13 bit
data sample into the digital filter through the digital filter input data latch, and one
4 bit status word into the digital filter through the A/D status latch. If the A/D does
not yet have a new data sample, it will transfer invalid data. The digital filter reads
the first bit of the A/D data to determine if the data is valid. If the data is invalid,
the digital filter will continue to request data at a 512 kHz rate. When valid data is
received, the digital filter will continue to request new data samples at a 256 kHz
rate.

For each valid A/D data sample received, the digital filter issues a SYNC2 signal,
which is a data request to the local oscillator. On receipt of a SYNC2 signal, the
local oscillator transfers one 16 bit COSINE value and one 16 bit -SINE value to the
digital filter.

[P] CONVERT SIGNAL TIMING, [T] CONVERT SIGNAL SELECT

The CONVERT signal establishes the sampling rate of the -hp-3561A. On receipt of a
CONVERT signal, the A/D converter samples the input data and initiates an A/D con-
version. In internal sample mode, the DATA REQ signal is selected to trigger a CON-
VERT pulse and in external sample mode, the rear panel “EXT SAMP” input is
selected to trigger a CONVERT pulse.

[Y] TIMING AND CONTROL COUNTER, [X] COUNTER CLOCK SELECT [V] TRIGGER
TIMING, [W] PHASE COUNTER CLOCK

All of these circuits provide inputs to the multi-function counter, U202. The multi-
function counter contains six counters which can each be programmed to use any
one of the four clock inputs. The central processor programs the multi-function
counter to determine the timing relationship between the various activities within the
-hp-3561A. It then uses this information to calculate phase corrections for the input
signal.

[CC] CAL SIGNAL/TRIGGER CONTROL [EE] TRIGGER SELECT, [DD] CAL SIGNAL
SELECT

Through these circuits, the central processor programs the correct trigger and calibra-
tion signal for the current front panel setting. The resulting trigger signal, NSTRIG, is
syncronized to the internal 10.24 MHz clock in the trigger timing circuit, and used to
trigger a measurement.
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Table 7-11 A20 Assembly Signal Descriptions

Signal Description

BGG RAM Bus Grant channel G: Clocks the channel G DMA counter output onto the
RAM address bus and increments the counter by one.

BGR RAM Bus Grant channel R: Clocks the channel R DMA counter output onto the
RAM address bus and increments the counter by one.

BREN Bus Request ENable: Enables the channel G bus request signal to be input to the
multi-function counter.

CAL GEN CAlibration signal GENerator: A square wave with a frequency programmed by
the central processor (4 kHz when the front panel cal signal is selected).

CAL TRIG CALlibration signal TRIGger: Triggers a measurement at the start of the PRN cal
signal.

CHGCNT CHannel G CouNT: Used by the central processor to read the position of the
channel G DMA counter over the RAM address bus.

CLRTRIG CLeaR TRIGger: Clears the current instrument trigger state.

CONVERT A/D CONVERT: Initiates a data sample in the A/D converter and establishes the
instrument sample rate.

CTRRS CounTeR Read Select: Used by the central processor to read data from the
multi-function counter.

CTRWS CounTeR Write Select: Used by the central processor to write programming data
to the multi-function counter.

DATA REQ A/D DATA REQuest: Causes the A/D converter to transfer its current data to the
digital filter.

DF1BG Digital Filter 1-3 Bus Grant: RAM bus grant for data mode one, two, or three.

DF2BG

DF3BG

DF1BR Digital Filter 1-3 Bus Request: RAM bus request for data mode one, two,

DF2BR or three.

DF3BR

DFISt Digital Filter Input Status: Used by the processor to address the digital filter
status word.

DFOS1 Digital Filter Data Strobe: Used by the processor to load data directly from the

DFOS2 RAM data bus into the digital filter for processing (data mode one, two,

DFOS3 or three).

DiIs1 DiSable data mode 1-3: Disables data mode one, two,

DiIS2 or three in the digital filter.

DIiS3

DONEG DONE with channel G count: Triggers a DMA interrupt to the central processor
to indicate that the channel G RAM buffer is full.

DONER DONE with channel R count: Triggers a DMA interrupt to the central processor
to indicate that the channel R RAM buffer is full.

EXTSAMP EXTernal SAMPle clock: Rear panel external sample input signal.

FECLK Front End CLocK: Clocks the FEDATA signal into the front end control register

on the A10 Assembly.
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Table 7-11 A20 Assembly Signal Descriptions {Cont’d)

Signal Description

FEDATA Front End Data: Data to program the relays and other circuits on the A10 and
A15 Assemblies.

FECS Front End Control Select: Clocks data into the front end control latch and the
cal signal/trigger select circuits.

FELATCH Front End LATCH: Latches the front end data into the front end control register
on the A10 Assembly.

Gos, G158 Channel G Data Mode Select:

Data Mode GoS G1S
Mode 1 0 0
Mode 2 0 1

Mode 3 1 0

HALFR HALF Range: Input Signal is between 0 dB and 6 dB below the range setting.

OFREQ Over FREQuency: External sample frequency is greater than 256 kHz.

OVERR OVER Range: Input signal is greater than 2.8 dB above the range setting.

ROS, R1S Channel R Data Mode Select:

Data Mode ROS R1S
Mode 1 0 0
Mode 2 0 1
Mode 3 1 0

SETTRIG SET TRIGger: Used by the processor to trigger a measurement when the
-hp-3561A is set to internal trigger.

SSTAT A/D Serial STATus: 4 bit serial data which indicates the status of the current A/D
DATA signal. SSTAT is transferred to the digital filter when a DATA REQ signal
is received by the A/D converter.

SYNC2 Issued by the digital filter to request data from the local oscillator.

Service
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7-12 Troubleshooting the A20 Assembly

GENERAL

Troubleshoot the circuits on the A20 Assembly in the order given in Table 7-12. In
this table, level one circuits must be operational before level two circuits can be
tested, and so on. Table 7-13 list some failure symptoms and the most likely cause
of the failure. In addition, Table 7-14 lists all of the return codes for diagnostic self
tests 13, 14, and 18. With the return code is given an error description and the most
likely cause of the error. For the return code descriptions to be accurate, the
diagnostic self tests should be run in numerical order.

Table 7-12 A20 Troubleshooting Order

Level Functional Blocks

1 Clocks: FF GG

Processor Address Decoder: F

Processor D. :a Latch: S H N CC

Counter Clocks and Cal Signal Generator: V X AA
Timing and Control Counter: WY Z DD EE

Digital Filter and Channel R DMA Counter: BD | K M
DMA Counters: CE G L

CONVERT Signal Timing: PQ T

NV A WN

Table 7-13 A20 Faliure Symptoms

Symptom Most Likely Cause of Failure

Instrument operates incorrectly in B Channel R DMA Counter
Input Time or Input Magnitude
measurements only.

Instrument operates correctly in C Channel G DMA Counter
Input Time or Input Magnitude Y Timing and Control Counter
measurements only.

Instrument operates incorrectly in U4 or U401
zoom mode only.

7-44



Model 3561A

Table 7-14 A20 Diagnostic Test Return Code Descriptions

Return Code

Description

Most Likely Cause of Error

13100
through
13105

13 6 00
through
13602

14 2 00
through
14 2 02

14 2 03
through
14210

14 5 00
through
14510

14 6 00
through
14 6 02

14 6 03
through
14 6 10

1421
1451
1461

181 01
through
181 06

18 3 01
through
18307 Y

18 5 01

18 9 01
through
18 9 04
or
18 6 01
18 6 02

18 8 00
through
18 8 15

The processor is unable
to program the timing
and control counter.

The timing and control

counter returns incorrect data.

The channel R DMA counter
has not requested a data
transfer in the allotted time.

The channel R DMA counter
has not requested a data
transfer in the allotted time.

The digital filter indicates
a data overload.

Incorrect Data transferred
to RAM.

Incorrect Data transferred
to RAM.

Data Incorrect or overload
in zoom mode only.

Timing and control
counter error.

Incorrect Trigger.

Digital filter indicates
a data overload.

Channel G DMA address
error.

Channel G DMA address
error when using the
channel G counter preset
circuit.

U202 or U600, U300

U202 or X Counter Clock Select
V Trigger Timing

B Channel R DMA Counter
K DMA Channel Select
I RAM Bus Interface or U1, U4, U401

U1 or U4: Odd numbered error code.

U401 or U4: Even numbered error code.

U1 or U4: Odd numbered error code,
or error code 00.

U401 or U4: Even numbered error code.

B Channel R DMA Counter or
U1, U4, U401

U1 or U4: Odd numbered error code.

U401 or U4: Even numbered error code.

U4

U202

J DMA Channel Control
W Phase Counter Clock
Timing and Control Counter

U1, U4, U401

C Channel G DMA counter
E Channel G Address Bus

E Channel G Address Bus
L Channel G Counter Preset
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Table 7-15 A20 Processor Interface Signatures

Signal

Clock
Start
Stop

+5 V Signature - H7PC

Signature Analyzer Setup

Polarity

)

Connection

A20)200(3) “R1OS”
A40J100(5)
A40J100(4)

U106(6)

U306(7)
U306(9)
U306(10)
U306(11)
U306(12)
U306(15)

u307(7)
U307(9)
uU307(12)
U307(13)
U307(14)
U307(15)

Front End
Control Latch

U510(2)
U510(5)
U510(6)
U510(9)
U510(12)
U510(15)
U510(16)
U510(19)

Counter Data
Bus Latch

U600(11)
U600(12)
U600(13)
U600(14)
U600(15)
U600(16)
U600(17)
U600{18)

Processor /O Address Decoding

1590

400C
P86U
PHPP
571U
F4H9
8HFP

5250
4712
PH40
18CU
962P
Co68

5A72
5C31
5C31
H6AS8
H6AS8
0143

+5 volts
8H99

4746
7PHA
4746
PCFU
4746
H253
PCFU
PCFU

DMA Control Latch

U501(2)
U501(5)
U501(6)
U501(9)
U501(12)
us501(15)
Us501(16)
U501(19)

U506(2)
U506(5)
U506(6)
U506(9)
U506(12)
U506(15)
U506(16)
U506(19)

Cal Signal
Trigger Control

U509(2)
U509(3)
U509(7)
U509(10)
U509(15)

0 volts
0 volts
€829
C829
32F5
6UF2
0 volts
0 volts

6UF2
5H07
32F5
32F5
P52P
P52P
5H07
32F5

5C31
8FHA
8FHA
0143
H6A8
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Table 7-15 A20 Processor Interface Signatures {Cont’'d)

Model 3561A

Signal Analyzer Setup:

Signal Polarity Connection

Clock — A20J200(3) “R10S"”

Start - A40J100(5)

Stop N A40J100(4)

+5 V Signature - H253

Digital Filter Data Bus Latch

U400(2) OPFP U402(2) U78H
U400(3) 0oP41 U402(3) 853F

U400(4) 4242 U402(4) FHU5
U400(5) 8UTF U402(5) U91F
U400(6) 3A27 U402(6) 4UPA
U400(7) UH59 U402(7) 64A5
U400(8) PU57 U402(8) H111

U400(9) 71AF U402(9) P6CA

[V] TRIGGER TIMING, [X] COUNTER CLOCK SELECT, [AA] PRN CAL SIGNAL GENERATOR

1.  Set the -hp-3561A controls as follows:

PRESET

TRIGger SELect. .

TRIGGER

INTERNAL TRIGGER

CAL SIG ON

2.  Check the waveforms as shown in Figure 7-13.

Figure 7-13 A20 Counter Clock Waveforms

CH1 CPLG=DC
CHi= 2088 mV/Div

MT=Ch 1§
1 Main= 200 ng/Div

A28 USB5(9)

Probe: 10:1

Ch1: Connection- A20 U505(9) “U202 Clock”

A20 U300(3)
Coupling- dc

Ground- Center Graticule

Trigger: Internal- Chl
Slope- Positive

Bandwidth Limit: OFF
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Tabie 7-16 Test 123 Channel R Address Bus Latch Signatures

Model 3561A

Signature Analyzer Setup

Signal

Clock
Start
Stop

+5 V Signature - 472A

Polarity
e
N
Vs

Connection

A20U703(12) “BGR”
A20U706(9) “DONER”
A20U706(9) “DONER”

Channel R Address Bus Latch

U603(2)
U603(5)
U603(6)
U603(9)
U603(12)
U603(15)
U603(16)
U603(19)

Ue07(2)
U607(5)

3H19
14U7
0431
PPA9
P30H
8084
TH4H
6886

94A3
22FC
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Table 7-17 Test 120 Digital Fiiter Signatures

Signature Analyzer Setup

Signal Polarity Connection

Clock e A20)100(3) “DFCLK¢1”
Start 4 A20J100(4) “CLR"”

Stop - A20J100(5) “DSASTOP”

Note: The stop and start connections are reversed from the labels printed on the PC board.

+5 V Signature - 695A

Digital Filter

Interface Signals

U4(3) 03U9
U4(19) 38HU
U4(20) H914
U4(21) 54P2
U4(36) 0 volts
U4(49) 2208
U4(50) 8UP9
U4(51) 8UP9
U4(52) 2208
U4(59) 25P6
U4(60) U614
U4(61) F545
U4(62) U9AA
U4(63) H330

[C] CHANNEL G DMA COUNTER, [E] CHANNEL G ADDRESS BUS LATCH, [L] CHANNEL

G COUNTER PRESET

1.

Set the -hp-3561A controls as follows:

PRESET

MODE .......... TEST SELECT. . ... DEFINE TESTNUM. ... . .. 122 ENTER

START CONT TST

Check the waveforms given in Figure 7-18.

If all of the waveforms in Figure 7-18 are correct, check all of the signatures in

Table 7-18.
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OUTPUTS
Signal Functional Connector Destination
Name Block Number Assemblies
CONVERT P P22(B2) Al5
DATA REQ Q P22(B3) Al15
DMALI Y P21(B16) A40
DF1BR | P22(B11) A30
DF2BR | P22(B10) A30
DF3BR l P22(B9) A30
ESR*4 Y P21(A23) A50
FE CAL DD P21(B12) A10
FECLK S P21(B11) A10
FEDATA ) P21(A11) A10
FELATCH S P21(A12) A10
SYNC2 Q P21(B18) A50
ZPHTRIG \" P21(A17) A50
256 KHz GG P21(B23) A70
10.24 MHz FF P21(A24) A15, A50
11O SIGNALS
Signal Functional Connector Destination
Name Block Number Assemblies
RAM Address Bus A P21(A2 - A9) A30, A40
RABO - RABF P21(B2 - B9)
RAM Data Bus R P22(A12 - A19) A30

RDBO - RDBF

P22(B12 - B19)
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7-13 A30 FFT/IRAM ASSEMBLY
7-14 FFT/RAM Circuit Description
GENERAL

The A30 Assembly contains the instrument RAM and the FFT processor. The instru-
ment RAM is accessed for data storage by three circuits: the central processor, the
FFT processor, and the digital filter. Access to the RAM bus is regulated by the RAM
bus arbitrator, which prevent these three circuits from interfering with one another.

The FFT processor is an asynchronous microprccessor dedicated to performing the_
Fast Fourier Transform. An FFT is initialized by the main processor through the FFT
RESET signal.

RAM BUS STRUCTURE

The -hp-3561A has a two bus structure for transferring data between circuits. The
processor bus is controlled by the central microprocessor on the A40 Assembly and
the RAM bus is controlled by the RAM bus arbitrator on the A30 Assembly. The
RAM bus consists of a 16 bit data bus and a 16 bit address bus. To access the RAM
bus, a circuit must issue a bus request signal to the RAM bus arbitrator. The RAM
bus arbitrator then issues a bus grant to the highest priority bus request. In addition
to direct RAM access, the RAM bus is used by the central processor to transfer 1/O
data to the A20 and A30 Assemblies.

[D] MAIN RAM

The A30 Assembly contains sixteen 64k by 1 bit RAMs. The RAM is addressed in a
two step process. First, an 8 bit row address is placed on the memory address bus,
which is latched by the RAM on the rising edge of RAS. Second, an 8 bit column ad-
dress is placed on the memory address bus, which is latched by the RAM on the ris-
ing edge of CAS. The RAM either reads data from, or writes data to the the memory
data bus on the rising edge of CAS.

[B] RAM ADDRESS SELECTOR, [F] RAM COLUMN ADDRESS STROBE

When the ROW signal is low, the RAM address selector reads the row address from
the lower 8 bits of the RAM address bus and when the ROW signal is high, the RAM
address selector reads the column address from the upper 8 bits of the RAM address
bus. The RAM column address strobe allows the processor to perform 8 bit or 16 bit
operations by allowing access to just the lower 8 bits of RAM, just the upper 8 bits
of RAM, or both.
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[E] RAM ACCESS STATE MACHINE

Model 3561A

This state machine generates all of the timing signals which control the RAM bus cy-

cle. Figure 7-21 gives a timing diagram of the state machine outputs.

Figure 7-21 RAM Access State Machine Timing

wawe wo L UTUTUTUUUTU LU

S! U709(7) I

|

| E—

BRCLK U709(5) r
BGE U704(9)
ROW U704(5)
CAS U703(9) I

RASE U703(5) _____[

[I] RAM BUS ARBITRATOR

T

LATCH ROW
ADDRESS

LATCH COLUMN ADDRESS
and READ OR WRITE DATA

CHECK FOR NEW

BUS REQUESTS -

[ _

r—

TRANSHER DATA TO
RAM DATA BUS

The RAM bus arbitrator is a priority decoder which controls access to the RAM bus.
When the RAM bus arbitrator receives a bus request signal, it compares the request
against any other bus requests it has received. A bus grant signal is then issued to
highest priority requester. The RAM bus arbitrator checks for new bus request signals
once per RAM bus cycle on the rising edge of the BGE signal.
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[G] 100 kHz REFRESH CLOCK, [J] RAM REFRESH COUNTER

The refresh clock issues a RAM bus request every ten micro seconds. If a bus grant
is not received before the next ten micro second period, a higher priority bus request
is issued. When a bus grant is received from the RAM bus arbitrator, the refresh
counter addresses the memory location to be refreshed on the next RAM bus cycle.

[K] RAM READ/WRITE GENERATOR

This circuit determines what type of operation will occur on the next RAM bus cy-
cle. When the PRIOS signal is high, a read from or write to RAM operation occurs
and when the PRIOS signal is low, a processor 1/O operation occurs.

[O] FFT PROCESSOR

When the FFT processor receives an FFT RESET signal from the main processor, it
begins to execute the instructions stored in the FFT ROM. The FFT processor reads
1024 time data points from the RAM, performs an FFT on the data, and then writes
the results back into RAM. When the complete 1024 point FFT is complete, the FFT
processor issues an interrupt (FFTI), which indicates to the central processor that the
FFT is complete, and the results can be displayed on the CRT. The FFT processor
runs on its own 20.00 MHz crystal oscillator.

[U] FFTIRAM INTERFACE

When the FFT processor wishes to access RAM, it issues a RAM bus request (FFTBR)
through the FFT/RAM interface. On receipt of a RAM bus grant, the FFT/RAM inter-
face clears the bus request and latches the RAM address onto the RAM address bus.
The FFT processor then uses the FFT/RAM interface to transfer data to or from the
RAM.
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Table 7-20 A30 Assembly Signal Descriptions

Signal Description

BRCLK Bus Request CLocK: Clocks the RAM bus request signals into the RAM bus ar-
bitrator once per RAM bus cycle.

CASL Column Address Strobe Lower 8 bits (bits 0-7): On the rising edge of this signal,
the lower 8 bit RAMs latch the column address from the address bus and data
from the memory data bus.

CASU Column Address Strobe Upper 8 bits (bits 8-F): On the rising edge of this signal,
the upper 8 bit RAMs latch the column address from the address bus and data
from the memory data bus.

DBE Data Bus Enable: Enables data transfer between the RAM and the RAM data bus
through the RAM data bus buffers.

DEN Data input ENable: Enables Data to be input to the FFT processor from the RAM
data bus.

DF1BG Digital Filter Channel (1,2,3) Bus Grant: These signals go low give the digital filter

DF2BG access to the RAM bus for storing type one, two or three data.

DF3BG

DF1BR Digital Filter Channel (1,2,3) Bus Request: Issued by the digital filter to request

DF2BR access to the RAM bus.

DF3BR

FABO-FABB FFT Address Bus {12 bit): Used by the FFT processor to address the FFT instruction
ROM.

FDBO-FDBF FFT Data Bus (16 bit): Transfers data from ROM to the FFT processor and
transfers data between the FFT processor and RAM.

FFTBG FFT Bus Grant: Grants the FFT processor access to the RAM bus.

FFTBR FFT Bus Request: Issued by the FFT processor to request access to the RAM bus.
Highest priority request.

FFTCONS FFT CONtrol Select: Clocks FFT control data into the FFT/Processor Interface
Register.

FFT! FFT Interrupt: Signals the central processor that the FFT processor has completed
an FFT on a time record.

FFTINTCLR FFT INTerrupt CLeaR: Issued by the processor to clear the FFT interrupt.

FFT RESET FFT RESET: issued by the central processor to reset the FFT processor and in-
itialize an FFT on a new time record.

MEN Memory ENable: Issued by the FFT processor to address the FFT ROM.

NODBE NO Data Bus Enable: Inhibits a data bus enable when the processor is tranferring
1/O data over the RAM bus rather than directly accessing the RAM.

NOCAS NO Column Address Strobe: Inhibits a column address strobe during RAM refresh.




Model 3561A
Table 7-20 A30 Assembly Signal Descriptions {Cont’d)

Signal Description

PBG Processor Bus Grant: This signal goes low to give the processor access to the RAM
bus on the next RAM bus cycle.

PBLDS Processor Bus Lower Data Strobe: Low when the processor is addressing the the
lower 8 bits of RAM.

PBR Processor Bus Request: Issued by the processor to request access to the RAM bus.

PRAMRE Processor RAM REad: Low to enable data from the RAM data bus onto the pro-
cessor data bus in a RAM read or 1/O port read operation.

PRIOS Processor Ram I/O Select: High when the processor is accessing RAM, low when
the processor is accessing an 1/O port through the RAM bus.

PBUDS Processor Bus Upper Data Strobe: Low when the processor is addressing the upper
8 bits of RAM.

RAS Row Address Strobe: On the rising edge of RAS the RAM latches the row address.

REFEN REFresh ENable: Gives the refresh counter access to the RAM bus. The refresh
counter address increments by one each time a REFEN is received.

REFSEL REFresh SELect: Low to disable the refresh request issued by the 100 kHz refresh
clock.

ROW ROW: High to indicate that the column address is on the memory address bus and
low to indicate that the row address is on the memory address bus.

WE Write Enable: Issued by the FFT processor when it writes to RAM.

6-15 Troubleshooting the A30 Assembly

GENERAL

Failures in the RAM will generally be flagged by the power on test. Failures in the
FFT will generally result in no data or bad data being displayed on the CRT also
causing the power on test to fail. Because the FFT processor has the highest priority

access to the RAM, some FFT failures will prevent the central processor from access-

ing RAM, and thus appear as a RAM failure.
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Table 7-23 RAM Address and Data Bus Signatures

Signature Analyzer Setup

Signal Polarity

Clock e
O Start e

Stop ~_

+5 V Signature - SUAH

Connection

A30TP703 “PBG”
A40)100(5)
A40)100(4)

Processor/RAM Data Bus Interface (write to RAM)

U502(3) 70HO
U502(5) 0C43
U502(7) 00A2
U502(9) 515U
U502(12) C8H3
U502(14) F61C
U502(16) 929C
U502(18) AFUO
U506(3) AP35
U506(5) F680
U506(7) HAU4
U506(9) F15A
U506(12) 118F
U506(14) 276U
U506(16) 5165
U506(18) 354A

RAM Data Bus Buffers (write to RAM)

U604(2) HO58
U604(3) 2133
U604(4) UU2A
U604(5) 9C1H
U604(6) A4UA
U604(7) ou28
U604(8) 49UH
U604(9) PPHF
U700(2) uespP
U700(3) POP2
U700(4} 9621
U700(5) H2HP
U700(6) 518H
U700(7) F80A
U700(8) 2HAH
U700(9) 24F4

RAM Address Selector

U200(4) 2525
U200(7) 0476
U200(9) UACC
U200(12) P76P
U205(4) 265H
U205(7) 5U5P
U205(9) 2134
U205(12) ca7
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Table 7-23 RAM Address and Data Bus Signatures [Cont’d)

Signal Polarity Connection

Clock -~ A30TP703 ”“PBG”

Start ~_ A40J100(5)

Stop Vs A40)100(4)

+5 V Signature - SUAH

Main RAM Processor/Ram Bus Interface (Read from RAM)
U201(2) 6CAC U501(2) 35H5
U202(2) 6890 U501(5) F433
U203(2) 4168 U501(6) A0C4
U204(2) 899A U501(9) C4Ce
U207(2) AAF8 us501(12) F925
U208(2) UeU6 Us501(15) 225p
U209(2) 5216 U501(16) H48P
U210(2) 17CF U501(19) 027H
U300(2) 924A U505(2) H564
U301(2) Ad4A U505(5) 7C7C
U302(2) 49PA U505(6) A90C
U303(2) 04UA U505(9) OCHP
U306(2) HOA2 U505(12) 182A
U307(2) 6U6U U505(15) 47FF
U308(2) 91HU U505(16) C894
U309%(2) FF67 U505(19) 6633

Table 7-24 FFT/Processor interface Signatures

Signal Polarity Connection
Clock - A30TP601 “RIOS”
Start e A40J100(5)
Stop e A40]100(4)

+5 V Signature - H7PC

FFT/Processor Interface

Ue00(2) F6FO
U600(3) 112C
U600(7) HPH1
U600(10) P376
U600(14) F6FO
U606(15) 7F2P
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[D] MAIN RAM

If the signatures given in Table 7-23 are correct, the power on test can be used to
isolate RAM failures to the component. When the power on test encounters a RAM
failure, it lists return code 0 7 26 and a chip code. Table 7-25 lists the chip codes

and the corresponding failed RAM.

Table 7-25 Power on Test RAM fallures

Return code - 0 7 26

Chip code

Failed RAM

MTMUOTWI>POEOENOTULLEWN=SO

U201
U202
U203
U204
U205
U300
U301
U302
U303
U207
U208
U209
U210
U307
U308
U309

[O] FFT PROCESSOR, [Q] FFT INSTRUCTION ROM

1. Turn the -hp-3561A LINE power switch OFF.

2.  Move test jumpers A30W101 and A30W102 to the test position. Use a clip lead
to short the two pins of A30W100 together.

3.  Turn the -hp-3561A LINE power switch ON and check the signatures given in

Table 7-26.

4.  When all of the signatures have been checked, move jumpers A30W101 and
A30W102 back to the NORM position and remove the short from A30W100.
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Table 7-26 FFT Processor and ROM Signatures

Model 3561A

Signal Polarity
Clock e
Start -
Stop e

+5 V Signature - 7A70

Connection

A30J1(3)
A30J1(5)
A30J1(4)

FFT Processor Address Bus

U100(1) C21A
U100(2) H62U
U100(27) 0000
U100(28) 8P54
U100(29) 1734
U100(34) 9635
U100(35) 0772
U100(36) 4U2A
U100(37) 4442
U100(38) P030
U100(39) HOAA
U100(40) HAO7

FFT Instruction ROM

U400(9) HP0O
U400(10) HPO1
U400(11) HPO2
U400(13) HP03
U400(14) HPO4
U400(15) HPO5
U400(16) HP06
U400(17) HPO7
U402(9) HPO8
U402(10) HP09
U402(11) HP10

£ U402(13) HP11
U402(14) HP12
U402(15) HP13
U402(16) HP14
U402(17) HP15

FFT Address Bus Buffers

U4(3)
U4(5)
U4(7)
U4(9)
U4(12)
U4(14)
U4(16)
U4(18)

U7(3)
U7(5)
U7(7)
U7(9)

H62U
C21A
HAO7
HOAA
P030
4442
4U2A
0772

9635
1734
8P54
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PDBO - PDBF

P31(B8 - B15)

Table 7-27 A30 Assembly Signal Connections
INPUTS
Signal Functional Connector Origin
Name Block Number Assembly
DF1BR H P32(A12) A20
DF2BR H P32(A13) A20
DF3BR H P32(A14) A20
PBLDS F P31(A6) A40
PBR H P32(A16) A40
. PBR/W K P32(B7) A40
PBUDS F P31(B6) A40
PRAMRE L P31(A7) A40
PRIOS | P32(B17) A40
RESET R P31(B3) A40
100 kHz G P31(B2) A40
20.48 MHz C P31(A2) A40
OUTPUTS
Signal Functional Connector Destination
Name Block Number Assembly
DF1BG 1 P32(B12) A20
DF2BG 1 P32(B13) A20
DF3BG 1 P32(B14) A20
FFTI S P31(B4) A40
PBG ] P32(B16) A40
RBR/W K P31(B16) A20
RIOS K P31(A16) A20
11O SIGNALS
Signal Functional Connector Destination
Name Block Number Assembly
RAM Address Bus B P31(A17 - A24) A20, A40
RABO - RABF P31(B17 - B24)
RAM Data Bus L P32(A4 - A11) A20
RDBO - RDBF P32(B4 - B11)
Processor Data Bus L P31(A8 - A15) A40, A50, A60, A65/66
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7-16 A40 PROCESSOR/ROM ASSEMBLY
7-17 Processor/ROM Circult Description

GENERAL

The main function of the microprocessor assembly is instrument control. Through the
processor data bus, address bus, and 1/O select lines, the microprocessor sets up and
controls most circuits in the -hp-3561A and through the processor interrupt lines,
these circuits can access the microprocessor. Together all of these signals allow the
processor to direct the activity required for the -hp-3561A to take, process, and
display measurement data. In addition to the microprocessor, ROM, and 1/O control
circuitry, the A40 Assembly contains the master 20.48 MHz clock, which determines
the frequency accuracy of the instrument.

[A] INTERRUPT PRIORITY ENCODER, [K] INTERRUPT VECTOR GENERATOR

When an interrupt is received by the priority interrupt encoder, it compares the
priority of the interrupt with the priority of any other active interrupts (level 7 in
U408 being the highest level and level 0 the lowest). It then issues the highest prior-
ity interrupt to the processor where an interrupt acknowledge cycle is initiated. In
this cycle the processor outputs the binary interrupt level on the first three address
lines PAO, PA1, and PA2, and issues an interrupt acknowledge signal, PINTA. PINTA
latches the first three address lines in the interrupt vector generator. The processor
next reads the vector generator to determine the location in memory of the interrupt
service routine.

(1] RAM BUS INTERFACE HANDSHAKE, [B] RAM BUS INTERFACE BUFFER

To access the instrument RAM, the processor must issue a bus request (Fﬁ() to the
RAM bus arbitrator. If the processor bus request is the highest priority request, the
RAM bus arbitrator will issue a bus grant to the processor. On receipt of a bus grant,
the processor places an address and data onto the RAM address and data bus
respectively. The RAM bus interface then clears the bus request, and issues a RAMH
signal to complete the RAM bus cycle.
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[D] MICROPROCESSOR

The central microprocessor is a 68000, 16 bit processor. It communicates with
peripheral circuits through the processor address bus and processor data bus, using
the address strobe, data strobe, and the data acknowledge signals to coordinate the
data transfer. Address strobe, AS, goes low to indicate that the address is valid on
the processor address bus. Upper data strobe, PUDS, and lower data strobe, PLDS,
go low to indicate that data is valid on the upper 8 bits and lower 8 bits of the data
bus respectively. A processor bus cycle is terminated by the data acknowledge
signal, DTACK.

[H] ADDRESS STROBE TIMING DELAY, [J] DATA ACKNOWLEDGE GENERATOR

The address strobe timing delay circuit delays the address strobe signal to account
for address delays through the bus buffers. Delayed address strobe, DAS is delayed
by one clock cycle, and is used for addressing circuits on the A40 Assembly. The ad-
dress strobe signal is further delayed to account for the communication time to the
ROM, noise source, and front panel.

The delayed address strobe signals are used by the data acknowledge generator to
determine the length of a bus cycle to any particular peripheral. The data
acknowledge generator reads the address bus to determine which peripheral the pro-
cessor is talking to. This address is then used to select the appropriate delayed ad-
dress strobe to generate the DTACK signal. All bus cycle times are fixed by the
delayed address strobe signals except RAM access and display access. The data
acknowledge generator depends on a response from these two circuits to generate a
DTACK. RAMH indicates that the RAM bus cycle is complete and DSPH indicates
that a display bus cycle is complete.

[M] 1/O ADDRESS DECODING, [L] CONTROL AND ADDRESS BUS BUFFER

The processor address bus is partially decoded on the A40 Assembly by the 1/O ad-
dress decoder. This circuit generates a select signal for each major circuit in the in-
strument. The processor address bus and the data bus strobe are buffered through
the control and address bus buffer and sent to the peripheral circuits where the ad-
dress is further decoded to a particular device within the selected circuit.

[Q] POWER-ON RESET

The LOW +5 signal from the power supply holds the processor in reset until the

+ 5 volt supply is fully operational at power on. The RESET and HALT signals are bi-
directional and can be driven by either the processor or the power on reset circuit to
reset the -hp-3561A. The two pins of the RESET test point (TP2) may be shorted
together to manually reset the processor.
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[T] WATCH DOG TIMER

This circuit will reset the processor if the processor does not access the front panel
every ten micro seconds. This should only occur in the case of a failure. The watch
dog timer may be disabled by jumper A40W3.

[P] ROM, [O] ROM ADDRESS DECODING

The processor executes the instructions stored in the ROM. The ROM address con-
sists of two parts, the ROM chip select signals address a ROM chip while the address
bus addresses the location within the selected ROM. The power on self test is stored
in ROMS #1 and #2 (U502, U106) If these ROMs have failed, the power on test will
not run. Using the power up test program stored in ROM #1, the processor can
check the integrity of the other ROMs.

[R] CLOCK GENERATOR, [S] CLOCK DIVIDE +10 +100

In addition to the microprocessor circuits, this oscillator provides a clock signal to
the following circuits: Noise Source (A50), CMOS and Bubble Memory (A66/65).

[U] 20.48 MHz CRYSTAL OSCILLATOR, [V] CLOCK OUTPUT BUFFER
This oscillator provides a clock signal for the following circuits: RAM (A30), Digital

Filter (A20), Power Supply (A70), A/D Converter (A15). The accuracy of this oscillator
determines the overall frequency accuracy of the instrument.
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Table 7-28 A40 Assembly Signal Descriptions

Signal Description

AS Address Strobe: This signal goes low once per processor bus cycle to indicate that
data is valid on the processor address bus.

BERR Bus ERRor: This signal goes low to abort the current bus cycle. The BERR signal is
activated if the bus cycle takes longer than expected.

BUBI BUBble memory Interrupt: The bubble memory uses this signal to request service
from the processor.

CMOSS CMOS memory Select: Addresses the CMOS memory on the A65/66 Assembly for
. Processor access.

DAS Delayed Address Strobe: Address strobe delayed by one 8 MHz clock cycle.

DINT Data acknowledge INTerrupt: Forces a DTACK to indicate to the processor that

the interrupt vector has been latched.

DMAI Direct Memory Access Interrupt: Tells the processor that the digital filter has pro-
cessed a complete time record and stored the result in RAM.

DSPH DiSPlay Holdoff: This signal holds off the DTACK signal until the display access is
complete.

DSPS DiSPlay Select: Addresses the display for processor access.

DTACK DaTa ACKnowledge: This signal goes low to indicate to the processor that the cur-
rent bus cycle is complete.

FFTI FFT Interrupt: The FFT uses this signal to indicate that the FFT is complete, and
the results are available for further processing or display.

FIOH Fast 1/O Holdoff: This signal holds off the DTACK signs by four 8 MHz clock
cycles for all fast 1/O port bus cycles.

FPS Front Panel Select: Addresses the front panel for processor access.

HALT Processor HALT: This signal goes low to indicate that the processor is not ex-

ecuting instructions. The red LED, CR2, illuminates when HALT is low. This signal
may be driven low by either the processor or the reset circuit.

HPCI HP-IB Control Interrupt: Used for all HP-IB activity except binary data transfer.

HPDI HP-1B Data Interrupt: A faster interrupt used for binary data transfer only.

HPIBS HP-1B Select: Addresses the HP-IB circuit on the A50 Assembly for processor
access.
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Table 7-28 A40 Assembly Signal Descriptions {Cont’d)

Signal Description

IOPORT#7 I/O PORT Number 7: The processor addresses this port to clear the interrupt vec-
tor generator.

LOS Local Oscillator Select: Addresses the local oscillator on the A50 Assembly for
processor access.

LOW+5 LOW +5 Volt Supply: At power on this signal is held low until the +5 V signal is
fully operational.

PAO - PAF Processor Address bus 0-F (16 bit hex): Buffered processor address bus.

PA17 Processor Address Bus: Address lines used only for circuits on the A40 Assembly.

PA18

PA19

PDO - PDF Processor Data Bus O-F (16 bit hex): Buffered processor data bus.

PINTA Processor INTerrupt Acknowledge: This signal goes low at the start of an interrupt
acknowledge bus cycle to latch the interrupt vector.

PLDS Processor Lower 8 bit Data Strobe: Indicates that the lower 8 bits (PDO - PD7) of
the processor data bus are valid.

PRAMRE Processor RAM REad: Goes low to tell the RAM that the current bus cycle is a
read operation.

PRIOS Processor Ram 1/O Select: High when the processor is accessing the RAM and low
when the processor is accessing an /O port through the RAM bus.

PUDS Processor Upper 8 bit Data Strobe: Indicates that the upper 8 bits (PD8 - PDF) of
the processor data bus are valid.

PWRFAIL PoWeR FAIL interrupt: Indicates a power fail condition to the processor.

RESET RESET: This signal is goes low to reset the processor and the entire instrument.
RESET can be controlled by either the processor or the reset circuit.

RABO - RABF RAM Address Bus O - F (16 bit hex): Addresses the RAM and I/O ports tied to the
RAM bus when a PBG is issued from the RAM bus arbitrator.

RCSO - RCS11 ROM Chip Select 0 through 11: These signals select the ROM Chip to be address-
ed by the address bus.

SINT Noise Source INTerrupt: This signal goes low when the noise source needs to be
re-armed.

TINT Timer INTerrupt: Indicates to the processor that the watch dog timer is about to
issue a RESET.

Service
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7-18 Troubleshooting the Processor/ROM

GENERAL

Failures on the A40 Assembly will generally cause the instrument to fail the power
up test in some way. It is useful to separate these failures into the two categories
listed below.

1) Instrument “hangs up” and does not complete the power up test.
2) Instrument completes the power up test with a return code.

Troubleshoot the circuits on the A40 Assembly in the order given in Table 7-29. In
this table, level one circuits must be operational before level two circuits can be
tested and so on. Instrument “hang up” failures usually indicate level one through
four circuits, while return code failures usually indicate level five or six failures.

NOTE
To disable the beeper, the A60 Assembly can be removed while
troubleshooting the A40 Assembly. Removing the A60 Assembly
also disables the display.

Table 7-29 A40 Circuit Troubieshooting Order

LEVEL Functional Blocks

1 Clock: R

Power on Reset: Q

Clock Divider: S

Interrupt Priority Encoder: A

4 Microprocessor: D

Address Strobe Delay: H

Data Acknowledge Generator: ]
Processor Data Bus: G

Bus Error Detector: E

w N

5 Processor Address Bus: C, B
Power Up Test ROMs: P
6 All other circuits on the A40 Assembly
[R] CLOCK

Check the clock waveforms at test point A40TP401 and test point A40TP402 given in
Figure 7-26.
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[D] MICROPROCESSOR, [H] ADDRESS STROBE TIMING DELAY, [J] DATA
ACKNOWLEDGE GENERATOR, [E] BUS ERROR DETECTOR

These circuits form the basic processor bus cycle loop. A failure in any one of these
circuits will cause the the processor to lock up and all of the signals will go to a
static state. The basic processor loop consists of U3, U4, U8, U9, U405, U409 and the
microprocessor itself U6.

1. Turn the -hp-3561A LINE power switch OFF and move test jumpers A40W2 and
A40W3 to the test position.

2. Turn the -hp-3561A LINE power switch ON and check the processor input
signals listed in Table 7-30. All of these signals must be correct before pro-
ceeding with the next step.

3. Check the waveforms given in Figure 7-28.
4. If all of these signals are stuck in a static state, replace U3 and re-check the
waveforms given in Figure 7-28. Repeat this process for U4, U8, U9, U405, and

U409. If the processor loop test is still failing, the failure is most likely in the
processor itself, replace U6.

Table 7-30 Processor Loop Test Input Signals

Signal Name Signal Position Signal State (TTL Level)

U402(8) high

U401(11) low

U403(11) high

BERR U6(22) high
HALT ue(17) high
RESET U6(18) high
DO Ue(5) low
D1 u6(4) high
D2 U6(3) high
D3 Ue(2) high
D4 Ue(1) high
D5 Ue(64) high
Dé Ue6(63) high
D7 U6(62) high
D8 Ue(61) low
D9 Ue(60) high
D10 U6(59) high
D11 U6(58) high
D12 U6(57) high
D13 U6(56) high
D14 U6(55) high
D15 U6(54) low
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Table 7-31 A40W2 Test Signatures

Signature Analyzer Setup
Signal

CLOCK
START
STOP

+5 V Signature - 0OUP

Processor Address Bus

U6(29)
U6(30)
U6(31)
Ue(32)
U6(33)
U6(34)
U6(35)
U6(36)
U6(37)
U6(38)
Ué(39)
Ue(40)
U6{41)
U6(42)
Ue(43)
U6(44)
Ue(45)
U6(46)
U6(47)

ROM Address Decoding

U605(7)

U605(9)

U605(10)
U605(11)
U605(12)
U605(13)
U605(14)
U605(15)

U606(7)

U606(9)

U606(10)
U606(11)
U606(12)
U606(13)
U606(14)
U606(15)

Polarity Connection

_ 1100(3) “AS”

e J100(5)

AN J100(4)

Processor Address Bus Buffers

0055 U500(3) PPP1
0033 U500(5) H42C
000U U500(7) 000U
Uuuu U500(9) 0055
H42C U500(12) 0033
4074 us500(14) Uuuu
PPP1 U500(16) 4074
89F1 U500(18) 89F1
31PC
34C1 U503(3) P625
15HU U503(5) U540
7U42 U503(7) 9C51
PC1A U503(9) PC1A
9C51 U503(12) 7U42
U540 U503(14) 15HU
P625 U503(16) 3MPC
0055 U503(18) 34C1
0033
000U
60FF
3700
6935
3PC9
FO9A
6U02
H369
7F70
18U2
4H01
9ASBF
FU6U
30pP7
9C01
341C
9UHH

Service
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Table 7-31. A40W2 Test Signatures {Cont’d)

Model 3561A

Signature Analyzer Setup

Power on Test ROMs (U106, U502) and Processor Data Bus

Signal Polarity Connection

CLOCK —_ TP501 “RCS0”

START e 1100(5)

STOP ~_ 1100(4)

+5 V Signature - 1180

U106(11) 1H75 U502(11) 1PU7

U106(12) 4PP8 U502(12) A506

U106(13) 1180 U502(13) 47CF

U106(15) ACO6 U502(15) 01P8

U106(16) H161 U502(16) 3C9C

U106(17) AP7C U502(17) 9C3A

U106(18) A6CP U502(18) 771A

U106(19) 19AS U502(19) A33F
[P] ROM

If all tests to this point have passed, the -hp-3561A power up test will be operational.
To check the remaining ROMs run the power up test. The return codes and cor-
responding failed ROMs are listed in Table 7-32.
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Table 7-32 Power-on Test ROM Return Codes

Return Code Failed ROM
0101 U502
0102 U106
0103 U600
0104 U200
0105 Uen1
0106 U201
0107 U602
0108 U202
0109 U603
0110 U203
011 U700
0112 U302
0113 U701
0114 U303
0115 U702
0116 U304
0117 U703
0118 U305
0119 U704
012 U306
o121 U301
0122 U300
0123 U708
0124 U707

[B] RAM ADDRESS BUS INTERFACE BUFFER, [G] DATA BUS BUFFERS, [L] CONTROL
AND ADDRESS BUS BUFFER, [I/O ADDRESS DECODING

r
This test uses signature analysis to check most of the A40 Assembly 1/O signals.
Because this test depends only on the power su /pply and the processor assembly
itself, any of the other assemblies can be removed without affecting the test results.
If the test fails, assemblies A20, A30, A50, A60, and A65 can be removed and the
test re-run to determine if one of these assemblies is loading down the A40 1/O
signals.

1. Turn the -hp-3561A LINE power switch OFF and move test jumpers A40W2 and
A40W3 to the test position.

2. Turn the -hp-3561A LINE power switch ON and check the signatures given in
Table 7-33.

3.  Turn the -hp-3561A LINE power switch OFF. Move test jumpers A4OW2 and
A40W3 back to the run position, and move test jumper A40W1 to the test
position.

4.  Turn the -hp-3561A LINE power switch ON. When the front panel LEDs begin to
blink (=10 seconds after power-on), check the signatures given in Table 7-34.

Service
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Table 7-33 Processor 1/O and Address Bus Signatures

Model 3561A

Signature Analyzer Setup

Signal Polarity Connection

CLOCK _/-_ J1 00(3) ”E"

START - J100(5)

STOP ~_ J100(4)

+5 V Signature - 00UP

1/O Decoding Processor Address Bus

U504(7) 9COH Us01(3) 0000
U504(9) 5108 U501(5) H42C
U504(10) 6A18 Us01(7) 000U
U504(11) HU98 U501(9) 0055
U504(12) 1U5P U501(12) 0033
U504(13) u4ucC Us01(14) Uuuu
U504(14) HFA1 U501(16) 4074
U504(15) 488H Us01(18) 0000
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Table 7-34 Processor Data Bus and RAM Address Bus Signatures

Signature Analyzer Setup

+5 V Signature - SUAH

Signal Polarity Connection

CLOCK e TP500 “FPS”

START N U10 (12) or CR1 (Cathode of Green LED)
STOP W U10 (12) or CR1 (Cathode of Green LED)
+5 V Signature - SUAH
Processor Data Bus

U105(2) AHC7 U102(2) U549
U105(3) UPAS U102(3) 7P9A
U105(4) usiu U102(4) 750U
U104(5) 6F50 U102(5) C11u
U105(6) 33PP U102(6) 9FH6
U105(7) 2887 U102(7) F8AP
U105(8) 4949 U102(8) H51A
U105(9) P6F9 U102(9) 5PU4
Signature Analyzer Setup

Signal Polarity Connection

CLOCK - A40TP406 “PBG”

START e J100(5)

STOP ~_ 1100(4)

NOTE

These signatures require an A30 Assembly with a properly operating RAM bus
arbitrator installed in the -hp-3561A.

RAM Address Bus

U705(3)
U705(5)
U705(7)
U705(9)
U705(12)
U705(14)
U705(16)
U705(18)

u92u
H5CC
C78P

H18F
34H8
P931

79H7
5U94

U706(3) C8F3
U706(5) 7P99
U706(7) 00oU3
U706(9) 79U0
U706(12) P4ACA
U706(14) A516
U706(16) 5CH6
U706(18) 7A88

Service
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Model 3561A
Table 7-35 A40 Assembly Signal Connections
INPUTS
Signal Functional Connector Origin
Name Block Number Assembly
BUBI A P41(A5) A65
DMAI A PA1(A7) A20
DSPH J P41(B5) A60
FFTI A P41(A8) A30
HPCI A P41(B7) A50
HPDI A P41(B6) A50
LOW+5 Q P42(B13) A70
PBG | P42(B16) A30
PWR FAIL A P41(B4) A71
SINT A P41(B12) A50
OUTPUTS
Signal Functional Connector Destination
Name Block Number Assembly
BUBS M P41(A10) Ab5
CMOSS M P41(B10) A65
DSPS M P41(A9) A60
FPS M P41(B8) A81
HPIBS M P41(B11) A50
LOS M P41(A11) A50
PBLDS L P41(A12) A30
PBR | P42(A16) A30
PBUDS L P41(A13) A30, A50
PRAMRE l P41(A4) A30
PRIOS 1 P42(B17) A30
RESET Q P41(B3) A20, A30, A50,
A60, A66/65, A81
100 kHz S P41(A3) A30
4 MHz R P41(B2) A50, A66/65
20.48 MHz \Y% P41(A2) A15, A20, A30
11O SIGNALS
Signal Functional Connector Destination
Name Block Number Assembly
Processor Address
Bus L P41(A14 - A16) A50, A60, A66/65
PABO - PABS P41(B14 - B16)
Processor Data Bus G P41(A17 - A24) A30, A50, A60,
PDBO - PDBF P41(B17 - B24) A65/66
RAM Address Bus B P42(A4 - A11) A20, A30

RABO - RABF

P42(B4 - B11)
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7-19 A50 LOCAL OSCILLATOR/NOISE SOURCE ASSEMBLY

7-20 Local Oscillator/Nolse Source Circuit Description

GENERAL

The A50 Assembly contains three separate operational circuits. They are:Local
Oscillator, Noise Source and HP-IB. These circuits are described in general in the
following three paragraphs and in detail after that.

The Local Oscillator is used when measuring in the zoom mode. It is set to the
center frequency value of the zoom measurement and mixed with the incoming
signal. The generated result is then FFTed and displayed. It is also used to shift the
frequency band of the noise source so the resulting frequency content of the noise
will track that of the measurement span.

The Noise Source generates random, periodic random and impulse signals which are
band limited as determined by the frequency span of the measurement. The output
is connected to the rear panel SOURCE BNC.

The HP-IB circuitry uses an Integrated Circuit to interface the -hp-3561A with the
IEEE-488-1978 interface bus.

The theory that follows describes the functional blocks of each of the three
previously mentioned operational circuits. Table 7-36 identifies and describes the
signals used on this assembly.

[A] PHASE LATCH

The Phase Latch loads and stores the desired Local Oscillator frequency from the
processor data bus. The data is actually a phase increment where 360 degrees equals
256kHz.

[B] PHASE CORRECTION

The Phase Correction contains the phase information of the local oscillator signal.
This information is read by the processor so it can determine the phase of the input
signal being measured.
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[C] PHASE INCREMENT ADDER

This circuit adds the phase increment with the prior phase to calculate the new cur-
rent phase with the increment ROM. The increment ROM performs a modulus 125
conversion of the lower 7 bits of the phase.

[D] ANGLE ACCUMULATOR

The Angle Accumulator latches the current phase angle which is fed back to the in-
put of the Phase Increment Adder [C], to the Interpolator [J] and to the Sine Table
[C].

[E] TIMING STATE MACHINE

The Timing State Machine generates the clock signals which control the timing of
the A50 Assembly.

[F] QUADRANT SHIFTER

The Quadrant Shifter keeps track of which of the four quadrants (90 degrees each)
the Local Oscillator is in. The states of AP18 and AP19 determine which quadrant
and LOSM1 determines Sine or Cosine.

[G] SINE TABLE

These two ROMs contain both the 15 bit Sine/Cosine values for angles at increments
of about 0.09 degrees, and the 8 bit slope numbers which allow the Local Oscillator
to compute values for in-between angles. U507 contains the LSB bits for the sine
values and U506 contains the MSB bits for the sine values along with the 8 bit slope
numbers.

[H] SLOPE DATA REGISTER

This circuit is a parallel-in serial-out register which loads the Slope information from
the Sine Table circuit and shifts it out serially to the Interpolator [J].

[1] SINE DATA REGISTER

This is a parallel-in serial-out circuit which loads in the sine data from the sine table
and shifts it out to the Interpolator [J].
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[J] INTERPOLATOR

The Interpolator circuit takes the slope information and the quadrant information
and calculates the sine values for the 250 points between the sine points stored in
the sine table ROMs. The interpolated result is output to the Local Oscillator Output
[L].

[K] GCLOCK GENERATOR

The GCLOCK signal is the main A50 Assembly clock. In normal operation, it runs at
10.24 MHz. When the -hp-3561A operates in External Sample Rate, GCLOCK be-
comes a pulse train of 40 pulses, each train comprising one complete Local Oscil-
lator cycle. Each train is started by a rising edge of SYNC2. SYNC2 may not exceed
256kHz.

[L] LOCAL OSCILLATOR OUTPUT

The Local Oscillator Output circuit has three data outputs: +COSINE, -SINE and
Local Oscillator Output. The +COSINE and -SINE are used to set the center fre-
quency of a zoom measurement. The Local Oscillator Output is used to shift the fre-
quency band of the Noise Source such that the noise source frequency content falls
within the bandwidth of the zoom measurement.

[M] 1/O CONTROL PORT
This circuijt latches processor data bits 0 through 7 which are then used by the A50

Assembly as control signals.

[N] CLOCK
[O] SERIAL FEEDBACK REGISTERS
[P] NOISE SOURCE ROM ADDRESS REGISTERS

In random mode, the Serial Feedback Registers and the Noise Source Address
Registers form a 36 bit shift register. Input bits are generated by Exclusive ORing bits
13 and 33 and inverting the result. In effect, the circuit is a digital tapped delay line.

In Pseudo-random and Impulse modes, the Noise Source ROM Address Registers
form a 12 bit counter which steps through the 4096 baseband or 2048 zoom points.
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[Q] RANDOM NOISE ROM
[R] PERIODIC NOISE ROM

ROM U700 takes the fourteen address bits and filters them by doing a weighted sum.
Bits 6 and 7 weigh most heavily, bits 0 and 13 are weighted the least. U700 contains
the sequences for a random signal. U701 contains the sequences for periodic random
and impulse signals but does not act as a filter.

[T] CLOCK SYNCHRONIZING LATCH

This circuit latches the data from the noise ROMs and at the correct time, shifts the
data out to the mixer circuitry.

[W] LOCAL OSCILLATOR/NOISE SOURCE MIXER
[X] LOCAL OSCILLATOR INTERFACE

U201 takes the parallel Local Oscillator data and shifts it out serially to U704 where
it is multiplied by the noise data. In Zoom, the Local Oscillator data shifts the fre-
quency spectrum of the noise data so it is centered around the measurement’s
center frequency.

[AA] SERIAL TO PARALLEL CONVERTER
[CC] D TO A CONVERTER
[FF] PROGRAMMABLE LOG ATTENUATOR

The noise data is converted from serial to parallel by U306 and latched by U307.
The digital parallel output is then converted to an analog signal by U402 and buf-
fered by U403. The analog output is then fed to a log programmable attenuator
U400.
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Table 7-36 A50 Assembly Signal Descriptiogs

Signal Description

BBS BaseBand Sync: Indicates the end of a baseband record.

BB/ZOOM BaseBand/ZOOM: Signal from the processor used to setup the A50 Assembly for
Baseband or Zoom measurements.

CSR1 Chip Select Read 1 through 4: Processor Address signals used to enable various

THROUGH ports to output their data.

CSR4

Ccswi Chip Select Write 1 through 4. Processor Address signals used to enable various

THROUGH - ports to input data.

CsSw4

ESR*4 Effective Sample Rate multiplied by 4: Used by the A50 Assembly as a clock. The
effective sample rate is the ADC sample rate clock.

GCLOCK Gated CLOCK: This is the main processing clock for the A50 Assembly. It is a 40
pulse clock train running at 256kHz.

10S Local Oscillator Select: Processor Address signal used to access the A50 Assembly
input and output ports.

LOSM1 Local Oscillator State Machine 1 through 8: 8 Clocks generated by the A50

THROUCGCH State Machine which provide the timing for the A50 Assembly.

LSOMB

NBO Noise Bit 0 through 7: 8 Data bits output by the two noise ROMs.

THROUGH

NB7

PER/IMP PERiodic/IMPulse: Processor setup signal used in conjunction with the RANDOM
signal to enable either the periodic or the impulse noise output.

RANDOM RANDOM: Processor setup signal used to enable the A50 Assembly to be in the
random or periodic/impulse mode of operation.

SBO Source Bits 0 through D: 14 Address bits which are generated by the ROM

THROUGH Address Counter circuit and are used to address the data locations within the

SBD Noise ROMs U700 and U701.

SYNC2 SYNC2: Sample rate clock from the A20 Assembly. A rising edge triggers one cycle
of the Local Oscillator. When cycled, the A50 Assembly outputs one complex
value to the Digital Filters and one real value to the source.

TRIGO TRIGger0 and TRIGger2: Processor signals which determine

TRIG1 which trigger source the -hp-3561A will use. This circuit function runs independent-
ly of the rest of the A50 Assembly.

ZPH TRIGGER | Zoom PHase TRIGGER: Processor signal used to latch information into the phase
correction latches.

A Zoom Sync: Used in the Zoom mode to indicate the end of a record. This signal
has the same function the BBS signal has in Baseband measurements.

Service
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7-21 Troubleshooting The Local Osclliator/Noise Source

GENERAL

Although there are only three major operational circuits, there are eight separate
subcircuits. The troubleshooting procedure will be to verify proper operation of par-
ticular subcircuits, one at a time, in order of dependency. Table 7-37 lists the order
of dependency. In this table, level one circuits must be operational before level two
circuits can be checked, etcetera. Test Routines 150, 151, 152, 153 and 154 will be *
used to troubleshoot this assembly. Troubleshooting consists of verifying waveforms
with an oscilloscope and Digital Signature Analysis. Also, some user-programmable
parameters entered via the front panel keys are used to preset circuit conditions.

Table 7-37 A50 Circuit Troubleshooting Order

Level Functional Blocks

1 Processor Address Decoding: S

1/O Control Port: M

GCLOCK Generator: K

Timing State Machine: E

Local Oscillator Circuitry: A, B, C, D, E, F, G, H, I, ], K, L

Local Oscillator Interface: X

Noise Source Circuitry: N, O, P, Q, R, T, U, V, W, Y, Z, AA, BB, CC, EE, FF, HH, 1l
HP-IB 1/O Circuitry: DD, GG

®NOWVMAEWN

[S] PROCESSOR ADDRESS DECODING
Troubleshoot this circuit using the Signature Analyzer as a logic probe. The pro-

cedure will be to monitor the pins of U501 while running or starting and stopping
the diagnostic test.

1.  Program the -hp-3561A in Test Routine 150 by pressing the following front panel
keys:

MODE .......... TESTSELECT . .... .. ... . ... . . . 150 ENTER
2. Initiate continuous testing by pressing the START CONT TST softkey.

3. Use the logic probe and verify that U501(12,13,14,15) are toggling. If they are
not, replace U501.

4. Stop the test by pressing the softkey STOP TEST. .
5. Place the logic probe on U501(10, 11) one at a time and press the soft key

'START SNGL TST. These pins should pulse low when the test routine is ini-
tiated. If they do not, replace U501.
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[M] /O CONTROL PORT

Troubleshoot this circuit using the Signature Analyzer as a logic probe. The pro-
cedure will be to monitor U602(6,9,12,16) while initiating particular measurement
parameters.

1. Press the front panel PRESET key.

2. Press the front panel TRIG SEL key to display the trigger selection menu on the
CRT.

3. Use the logic probe to verify that U602(6,9) are low.

4. Press the softkey FREE RUN/TRIGGER so TRIGGER is highlighted.

5. Probe U602(6,9) and press the softkey EXTERNAL TRIGGER and verify that they
go high. Press the softkey INTERNAL TRIGGER and verify that they go low. If
not, replace U602.

6. Press the front panel PRESET key.

7. Press the front panel SOURCE key to display the source selection menu on the
CRT.

8. Use the logic probe to verify that U602(12) is high and U602(16) is low.

9. Probe U602(12,16) and press the softkey IMPULSE and verify that they change
state. Pin 12 should go low and pin 16 should go high. If not, replace U602.

[K] GCLOCK GENERATOR

1

Troubleshoot this circuit by using the Signature Analyzer as a logic probe. The pro-

cedure will be to monitor the pins of U500 and U505 for a toggling condition with

the -hp-3561A running in the PRESET state.

1.  Press the front panel PRESET key.

2. Use the logic probe and verify that U500(1,3,6) and U505(1,6,9,11) are toggling.

3. If U500(1) is not toggling, check U807(1) for a toggling condition. If it is not tog-
gling, there may be a failure in the Timing State Machine. Troubleshoot that

circuit.

4. If any of the pins are not toggling, replace the suspected IC.
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[E] TIMING STATE MACHINE

Troubleshoot this circuit by using the Signature Analyzer as a logic probe. The pro-

cedure will be to monitor the pins of U606 for a toggling condition while the

-hp-3561A is operating in the PRESET state.

1. Press the front panel PRESET key.

2. Use the logic probe and verify that U606(6,7,8,9 and 12 through 19) are toggling.

3. If any are not, replace the suspected IC. Also note that the outputs of U606
(LOSM1 through LOSMS8) clock other functional circuits which may be holding
these output lines low or high.

LOCAL OSCILLATOR CIRCUITRY

Troubleshooting this circuitry consists of verifying signatures with a Signature

Analyzer while running a diagnostic test routine. The Local Oscillator Functional Cir-
cuits are listed below along with the table which contains their correct signatures.

[A] Phase Latch Table 7-38

[B] Phase Correction Table 7-38

[C] Phase Increment Adder Table 7-38

[D] Angle Accumulator Table 7-38

[F] Quadrant Shifter Table 7-38

[G] Sine Table Table 7-39

[H] Slope Data Register Table 7-40

[1] Sine Data Register Table 7-40

[J] Interpolator Table 7-40

[L] Local Oscillator Ot}tput Table 7-40

1. Program the -hp-3561A into Test Routine 150 by pressing the following front
panel keys:
MODE .......... TEST SELECT . ... ... .. ... . . . ... . ... ... 150 ENTER

2. Initiate continuous testing by pressing the START CONT TST softkey.

3. Check the signatures given in Table 7-38 to troubleshoot those functional cir-
cuits listed.

4. Check the signatures given in Table 7-39 to troubleshoot the Sine Table ROM:s.
Note that there are two setups for the Signature Analyzer Clock. Both setups
must be checked.

5. Check the signatures given in Table 7-40 to troubleshoot those functional cir-
cuits listed.
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Table 7-38 Local Osclllator Signatures For Functional Circults [A], [C], [D] And [F]

Signature Analyzer Setup

Signal Polarity
Clock e
Start .
Stop ~_

+5 V Signature - 5C1C

Connection

A50 J1 “LOSM1”
A50 J100 “STRT”
A50 J100 “STOP”

[A] Phase Latch Circuit

U504(2) 8UAS8
U504(5) 6P45
U504(6) 9231
U504(9) F7H4
U504(12) 41C4
U504(15) cusp
U504(16) 157F
U504(19) 564F
U600(2) 46U9
U600(5) 5H83
U600(6) CF6P
U600(9) UOAC
U600(12) A54P
U600(15) 232pP
U600{16) HH14
U600(19) 77P6
U601(2) 2951
Ue601(5) 8ACP
U601(6) 2C26
U601(9) 5C1C
U601(12) 5C1C (HIGH)

[C] Phase Increment Adder Circuit

ue(1) 15F1
U6(4) H2A1
U6(10) HFUC
Ue(13) 1FP8
us(1) 486U
us(4) U914
U8(10) 4949
U8(13) 7098
u9(t) 40AP
uU94) 5A19
uU9(10) 4894
U9(13) 7177
uU106(1) FFU2
U106(4) 84AP
U106(10) HOFP
U106(13) C804
u107(1) UC4H
U107(4) 3PHC
U107(10) 00F9
U107(13) 199C

Service
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Table 7-38 Local Oscillator Signatures for Functional Circults [A], [C], [D] and [F] (Cont'd)

[D] Angle Accumulator Circuit

U1(2)
U1(5)
U1(7)
u1(10)
u1(12)
u1(15)

U102(2)
U102(5)
U102(6)
U102(9)
U102(12)
U102(15)
U102(16)
U102(19)

U105(2)
U105(5)
U105(7)
U105(10)
U105(12)
U105(15)

384F
24A4
6950
8APO
8P74
PP7H

F257
5A27
FOUA
U125
C715
F785
HAA1
AUS52

AHOF
2057

38CC
A44A
UF8A
A437

[F) Quadrant Shifter Circuit

us(1) 3C12
U5(4) H56U
Us(10) 5C1C
U5(13) 7F80
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Table 7-39 Local Osclilator Signatures For Functional Circult [G]

the defective ROM.

Signature Analyzer Setup #1

There are two Signature Analyzer setups necessary to check the ROMs. Both setups are
given along with the signatures. If there is a signature mismatch in either setup, replace

Signal Polarity Connection
Clock - A50 J1 “LOSM6”
Start e A50 J100 “STRT”
Stop ~_ A50 J100 “STOP”
+5 V Signature - 7576
U506(9) 4209 U507(9) UPPC
U506(10) 111H U507(10) 330P
U506(11) 2C70 U507(11) 34FA
U506(13) C1AP U507(13) 9CP5
U506(14) 45FH uUs507(14) UPOF
U506(15) HC46 U507(15) C525
U506(16) H148 U507(16) 06U3
U506(17) 0000 Us07(17) 3AU3
Signature Analyzer Setup #2
Signal Polarity Connection
Clock - AS50 J1 “LOSMé”
Start f A50 J100 “STRT”
Stop ~_ A50 J100 “STOP”
+5 V Signature - 7576
U506(9) Caa Us507(9) uUPPC
U506(10) 3H95 U507(10) 330P
U506(11) 41HP Us507(11) 34FA
U506(13) 11U5 U507(13) 9CPs
U506(14) H401 U507(14) UPOF
U506(15) 05F7 U507(15) C525
U506(16) 49P9 U507(16) 06U3
U506(17) UH5A U507(17) 3AU3

Service
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Table 7-40 Local Osclliator Signatures For Functional Circuits [H], [1]. [J] And [L]

Model 3561A

There are two Signature Analyzer setups necessary to fully check functional circuit [J]

Interpolator. The first setup is used to check all four functional circuits while the second setup is

only used as a second check for functional circuit [J].

Signature Analyzer Setup #1

Signal Polarity Connection
Clock — A50 J100 “CLK”
Start e A50 100 “STRT”
Stop ~_ A50 J100 “STOP”
+5 V Signature - C21U
[H] Slope Data Register [L] Local Oscillator Output
U7(2) UFAA U200(3) C97H
u7(12) CUPA U200(7) 5220
U200(8) THAH
[I] Sine Data Register
U200(9) PO9%6
U502(13) C3F0 U200(10) 6P07
U502(15) AUCS u200(11) 5P3U
U200(13) 717C
[J]1 Interpolator
U200(14) A75H
U101(6) 3UAU U200(15) usC3
U4(3) 0460
U4(10) 0813

The following Signature Analyzer setup is for functional circuit [J] Interpolator only.

Signature Analyzer Setup #2

Signal Polarity Connection
Clock - A50 J100 “CLK”
Start e A50 J100 “STRT”
Stop x A50 J100 “STOP”
+5 V Signature - C21U

[J]1 Interpolator

U3(2) 2F80

U3(9) 49C5
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[X] LOCAL OSCILLATOR INTERFACE

Troubleshoot this circuit by verifying the signatures with a Signature Analyzer while
running Diagnostic Test Routine 150.

1. Program the -hp-3561A into Test Routine 150 by pressing the following front
panel keys:

MODE ....... ... TEST SELECT . .... ... ... .. ... ... ........ 150 ENTER
2. Initiate the continuous testing by pressing the START CONT TST softkey.

3. Check the signatures given in Table 7-41 to troubleshoot Functional Circuit [X].

Table 7-41 Local Osclliator Interface Signatures For Functional Circult [X]

Signature Analyzer Setup

Signal Polarity Connection

Clock - A50 J100 “CLK”
Start - A50 J100 “STRT”
Stop ~_ A50 J100 “STOP”

+5 V Signature - C21U

[X] Local Oscillator Interface

U201(12) 6P58
U302(8) 5220
U302(11) 0000

NOISE SOURCE CIRCUITRY

There are two techniques used to troubleshoot the Noise Source circuitry. The first is
to use an oscilloscope to check analog waveforms while running Diagnostic Test
Routine 151. This Test Routine programs the Noise Source to output a 250 Hz
Sinewave and is used to troubleshoot the analog portion of the Noise Source cir-
cuitry. The second technique is to use a Signature Analyzer to verify the proper
operation of the digital portion of the Noise Source. Test Routines 150, 152 and 153
are used for Signature Analysis troubleshooting.

The Noise Source Functional Circuits are listed below in the order in which they

should be checked. Also listed is the table or figure which contains their correct
signatures or waveforms.

7-135



Service Model 3561A

Note that the troubleshooting order does not match the table order. instead, the
tables are organized as determined by the Signature Analyzer Setup.

[O] Serial Feedback Registers Table 7-42
[P] Noise Source ROM Address Counters Table 7-42
[Q] Random Noise ROM Table 7-43
[R] Periodic Noise ROM Table 7-42
[T] Clock Synchronizing Latch Table 7-42
[W] Local Oscillator/Noise Source Mixer Table 7-44
[AA] Serial To Parallel Data Converter Table 7-44
[CC] D/A Converter Figure 7-29
[FF] Programmable Log Attenuator Figure 7-30
[HH] 100kHz Lowpass Figure 7-31
[1] Output Figure 7-32
[EE] Noise Source Sync Generator Table 7-43
[Y] Trigger Select Table 7-43

1. Program the -hp-3561A into the proper Test Routine, as determined by the table,
by pressing the following front panel keys:
MODE .......... TEST SELECT..... ... .. ... .. ...... ... ... xxx ENTER
Where xxx is the Test Routine Number (150, 151, 152 or 153).

2. Before checking signatures or waveforms, initiate continuous testing mode by
pressing the START CONT TST softkey.

3. Check the signatures or the waveforms given in the appropriate table to
troubleshoot the functional circuits indicated by that table.
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Table 7-42 Noise Source Signatures For Functional Circuits [O], [P}, [R]. And [T]

Signature Analyzer Setup
Signal

Clock

Start

Stop

+5 V Signature - 5C1C

Polarity

_/_
_/"

N

Connection

A50 J200 'CLK”
A50 J100 “STRT”
A50 J100 “STOP”

The following signatures are valid with the -hp-3561A running Diagnostic Test Routine 152.

U100(7)

U202(3)
U202(4)
U202(13)

U203(13)
U300(10)
U302(6)

U801(4)

[R] Periodic Noise ROM

u701(11)
u701(12)
u701(13)
U701(15)
u701(16)
U701(17)
u701(18)
uzo01(19)

[O] Serial Feedback Register

36Ub

PH8H
U6F6
4C81

FFFC

F3UU

2P72

6HPH

26FP
U1us8
HP35
8U6H
P180
A49P
4CC3
F270

[P] Noise Source ROM Address Counters

U204(11)
U204(12)
U204(13)
U204(14)
U204(15)

U205(11)
U205(12)
U205(13)
U205(14)
U205(15)

U206(11)
U206(12)
U206(13}
U206(14)
U206(15)

1C7C
36U6
6HPH
36U6
0000 (LOW)

c1c7

636U

F6HP

8HCH

0000 (LOW)

HC1C

C636

6F6H

H8HC

0000 (LOW)

[T] Clock Synchronizing Latch

U702(2)
U702(5)
U702(6)
U702(9)
U702(12)
U702(15)
U702(16)
U702(19)

U806(11)

uso7(8)

97AP
A5H9
A4H9
UOFO
47Cé
998F
78UF
65U1

0000 (LOW)

5C1C (HIGH)

Service
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Table 7-43 Nolse Source Signatures For Functional Circuits [Q], [Y] And [EE]

Model 3561A

The following signatures are valid with the -hp-3561A running in Test Routine 153.

Signature Analyzer Setup

Signal Polarity
Clock e
Start -
Stop a

+5 V Signature - 7A70

Connection

A50 J200 “CLK"
A50 )J200 “STRT”
A50 J200 “STOP”

[Q] Random Noise ROM

U700(11) P103
U700(12) 518P
U700(13) A3AP
U700(15) 0402
U700(16) H977
u700(17) UUFP
U700(18) 7979
U700(19) H918

[Y] Trigger Select
U808(7) F748

[EE] Noise Source Sync Generator

U304(9) F748
U305(8) 99H4
U500(8) 7A70 (HIGH)
us03(6) P3A4
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Table 7-44 Noise Source Signatures For Functional Circults W] And [AA]

The following signatures are valid with the -hp-3561A running Diagnostic Test Routine 150. Note
there are two Signature Analyzer setups for checking Functional Circuit [AA].

Signature Analyzer Setup #1

Signal Polarity Connection

Clock e AS50 J100 “CLK"
Start e A50 J100 “STRT”
Stop ~_ A50 }100 “STOP”

+5 V Signature - C21U

[W] Local Oscillator/Noise Source Mixer
U704(6) OAFF

[AA] Serial To Parallel Data Converter

U306(3) PP76
U306(4) 1F2C
U306(5) P505
U306(6) 1992
U306(10) P7H9
U306(11) 18UF
U306(12) P76P
U306(13) 18A7
U806(6) AHB88

Signature Analyzer Setup #2

Signal Polarity Connection

Clock ™~ A50 J100 “CLK”
Start v A50 J100 “STRT”
Stop —“~_ A50 J100 “STOP”

+5 V Signature - C21U

[AA] Serial To Parallel Data Converter
U307(2) 42UA U307(12) 3rCcp
U307(5) C5P8 U307(15) 8P5P
U307(6) FU52 U307(16) 0AA3
U307(9) CU5A U307(19) 4U63
U8so01(8) C8H3
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HP-1B 1/O CIRCUITRY

Test Routine 154 is used to troubleshoot the HP-1B circuitry. This test routine allows
the processor to monitor the 1/O pins of the HP-IB connector and display their status
on the -hp-3561A CRT. While the test is running, the HP-IB connector pins must be
shorted to ground one at a time. When this is done, the CRT display will so indicate.
The HP-IB connector is located on the rear panel of the instrument.

Use the following procedure to initiate and operate Test Routine 154:

1. Program the -hp-3561A to run the test by pressing the following front panel
keys:

PRESET
MODE .......... TEST SELECT..... .......... e 154 ENTER
START CONT TST

The CRT should indicate that Test 154 is in progress and to press the STOP
TEST key to abort the test. The STOP TEST key must be pressed to exit this
test! Failure to do this will result in -hp-3561A operating errors. The CRT should
also display the HP-IB 1/O connector signal names, pin numbers and pin state in
six columns as shown next:

DIO1 1 0 0 13 DIOS
DIO2 2 0 0 14 DIO6
DIO3 3 0 0 15 DIO7
DIO4 4 0 0 16 DIO8
EOl 5 0 0 17 REN
DAV 6 0 0 18 CGND
NRFD 7 0 0 19 GND
NDAC 8 0 0 20 GND
IFC 9 0 0 21 GND
SRQ 10 0 0 22 GND
ATN 1 0 0 23 GND
SHLD 12 0 0 24 IGND

Columns one and six identify the signal names, columns two and five identify
the connector pin numbers and columns three and four identify the state of the
pins (O indicates high, # indicates low).

2. Short the 1/O pins to chassis ground one at a time. The shorted pin will cause
the CRT to display a # instead of an O next to the corresponding pin number.

For example: Short connector pin number 1 to chassis ground. This will cause
the CRT to display

DIO1 1 # 0 13 DIO5
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No other pins should be affected. If any other pins are affected, ground
U900(19). If the CRT indicates correctly, there is a short in the I/O connector,
cable or U900. If other pins are still affected, the problem may be in U805.

3. Perform step 2 for the remaining signal pins with the exception of pin 11 ATN.

Proceed to step 4 for this pin.

Note that the grounding of the IGND, GND and SHLD pins will not affect the
CRT display. If there is a problem with all of the pins, U805 and/or U804 may

be defective.

4.  When pin 11, ATN, is grounded, the CRT will display the following:

DIO1
DIO2
DIO3
DIO4

EOI
DAV
NRFD
NDAC
IFC
SRQ
ATN
SHLD

O OO NOULHA WN -

10
11
12

O~~~ m NN N

O0OO00000~~~~~

13
14
15
16
17
18
19
20
21
22
23
24

DIO5
D106
DI1O7
DIO8
REN
GND
GND
GND
GND
GND
GND
IGND

If not, ground U805(28). If the CRT display is correct, replace U903. If the CRT
is still incorrect, the problem may be U805 and/or U804.
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Table 7-45 A50 Assembly Signal Connections
INPUTS
Signal Functional Connector Origin
Name Block Number Assembly
ESR*4 N P51(B3) A20
EXT TRIG Y P51(A8) A82
HPiBS GG P51(A11) A40
LOS S P51(A10) A40
PBR/W GG P51(A13) A40
PBUDS GG P51(B13) A40
RESET GG P51(A3) A40
SYNC2 K P51(A5) A20
ZPHTRIG B P51(A9) A20
4 MHz GG P51(A2) A40
10.24 MHz K P51(B2) A20
OUTPUTS
Signal Functional Connector Destination
Name Block Number Assemblies
COSINE L P51(B8) A20
HPCI GG P51(A7) A40
HPDI DD P51(A6) A40
NOISE I P52(B21) A82
PRN SYNC EE P52(A21) A82
SINT EE P51(A12) A40
-SINE L P51(A8) A20
110 SIGNALS
Signal Functional Connector Destination
Name Block Number Assembly
HPIB Data Bus GG P52(A11 - A14) A82
DIO1 - DIO8 P52(B11 - B14)
HPIB 1/O Control signals
ATN GG P52(A18) A82
DAV GG P52(B16) A82
EOI GG P52(B15) A82
IFC GG P52(A16) A82
NDAC GG P52(B18) A82
NRFD GG P52(B17) A82
REN GG P52(A15) A82
SRQ GG P52(A17) A82
Processor Address Bus GG P52(A16,B15,B16) A40, A60, A66/65
PABO - PAB2
Processor Data Bus A P51(A17 - A24) A30, A40, A60,
PDBO - PDBF P51(B17 - B24) A66/65
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7-22 A60 DIGITAL DISPLAY DRIVER ASSEMBLY

7-23 Digital Display Driver Circuit Description

GENERAL

The -hp-3561A uses a raster scan CRT with a 512 horizontal (X), by 256 vertical (Y)
grid screen. (128K total positions). Each grid position is called a pixel, and can be
turned on or off by the display driver circuits. The digital display driver contains two
128k bit arrays of RAM; one array for the full bright display and one for the half
bright display. Both the full bright display RAM and the half bright display RAM con-
tain one memory location for each pixel on the CRT screen. A ‘“1” stored in the
memory location turns the pixel on and a “0” turns the pixel off. Graphics data is
written into the display RAM as a series of lines. For each line the processor loads
an X and Y axis start address, an X and Y axis increment value and a line length into
the A60 Assembly. The A60 Assembly then uses these three values to generate all
points of the line, and the addresses needed to store the line in RAM. Alpha-numeric
data is directly stored into the RAM through the character writer circuit. Once data
has been written into the display it remains there until the processor erases the
display or writes new data over it. Display RAM bus cycles alternate between
reading data out of RAM to update the CRT screen and writing new data from the
processor into RAM. In this way the CRT screen is continuously updated.

[A] INCREMENT REGISTER, [C] POSITION ADDRESS ADDER, [D] POSITION
ADDRESS REGISTER

When the processor writes a line to the display RAM these circuits generate the posi-
tion address for each pixel of of the line. The position address for successive points
in the line is obtained by adding the X-increment and Y-increment values to the cur-
rent X and Y position address.

[B] RAM BYTE ADDRESS REGISTER, [F] RAM BIT ADDRESS REGISTER

These circuits convert the position address register output into a RAM byte address
and a RAM bit address. The bit address bus selects one of the eight RAMs in the
selected RAM plane and the byte address bus addresses the specific location within
the RAM. The byte address consists of two parts: a row address and a column ad-
dress. The column address is taken from the upper seven bits of the position address
register; the row address is taken from the next seven bits. The bottom three bits of
the position address register are decoded to form the bit address bus.
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[G] MODE CONTROL LATCH, [I] RAM DATA WRITER, [J] CHARACTER WRITER

These circuits generate the data which is stored into the memory location selected
by the position address register. Data can be stored into RAM from five different
sources. The data source is selected by the processor through the mode control
signals M0, M1, and M2. The character writer is selected only when the processor is
writing alphanumeric data directly into the display RAM.

Mode Control| Data Source Selected
Signals U804

MO | M1 | M2 |Pin# | Description

0 0 0 4 Write a “0” into RAM; erases the CRT screen at the selected address.
0 0 1 3 Copy the current RAM data at the selected address.

0 1] 0 2 Invert the current RAM data at the selected address.

0 1 1 1 Write a ““1” into RAM; turns the CRT screen on at the selected address.
1 X X |12 Write data from the character register into the selected address.

13

14
15

[K] FREE RUNJ/LINE SYNC TIMING, [L] COLUMN ADDRESS COUNTER, [M] ROW AD-
DRESS COUNTER

These circuits access the display RAM on every other bus cycle to continuously
refresh and update the pattern on the CRT screen. The rate at which the CRT screen
is updated is determined by the free run/line sync circuit. When A60)200 is in the
sync position the refresh rate is determined by the LSYNC signal, which is locked to
the power line frequency. When A60J200 is in the free run position, the refresh rate
is fixed at 62.8 Hz. The row address counter and the column address counter cycle
through all memory locations for each pattern refresh.

[N] RAM PLANE 1, [O] RAM PLANE 2

Each RAM is a 16k by 1 bit dynamic RAM. The RAM is addressed in a two step pro-
cess. In the first step, a seven bit row address is latched into the RAM, and in the se-
cond step, a seven bit column address is latched into the RAM. The RAM then inter-
nally combines these addresses to obtain the location address.
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[S] RAM DATA READER

To refresh the CRT screen, the RAM data reader transfers data from the display RAM
to the CRT cathode drive circuit. The data is read from the RAM address generated
by the row and column address counters. At each address, the BYTE WRITE signal is
used to read one bit of data from each of the eight RAMs in plane 1 to generate the
VIDF signal, and one bit of data from each of the RAMs in plane 2 to generate the
VIDH signal.

[R] FSYNCISSYNC TIMING

This circuit uses the address counter outputs to generate the CRT vertical and
horizontal sweep signals. The slow sync signal (SSYNC) triggers a horizontal sweep
and the fast sync signal (FSYNC) triggers a vertical sweep. A new vertical sweep is
generated each time the row address counter reaches a count of 38. A new horizon-
tal sweep is generated each time the column address counter reaches its highest
count.

[P] COPY/COMPLIMENT DATA FEEDBACK, [Q] PROCESSOR DATA REGISTER

Through these registers, the data in RAM can be read out and transferred back to

the RAM data writer. The RAM data writer can then either copy the data directly

back into RAM or compliment the data before writing it back into RAM.

Through the processor data register, the processor may read the data stored in the
display RAM. This is used only for the the display RAM test at power on.

[T] LINE LENGTH COUNTER

This counter determines the length of the line to be written to the CRT screen. The
processor loads the counter with a value equal to the full count minus the line
length. When the counter reaches full count a carry is generated (CDONE). The
CDONE signal clears the position address and stops the line write timing generator.

[W] TIMING GENERATOR, [U] LINE WRITE TIMING GENERATOR
[X] RAM ROW AddRESS STROBE TIMING

These circuits generate all of the timing signals used to generate a line and store it
in the display RAM. The line write timing generator starts a sequence when the pro-
cessor loads the Y increment register and stops when the line length counter issues a
CDONE signal.
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Table 7-46 A60 Assembly Signal Descriptions

Signal Description

BIT/BYTE Low when only one bit of data is being written to or read from the RAM. High to
write identical data to all eight RAMs in a plane.

BITCLK BIT CLocK: Clocks the RAM data into the analog display driver through the RAM
data reader.

CDONE Counter DONE: Issued by the line length counter to indicate that the line is
complete.

CAS Column Address Strobe: Clocks the column address into the RAM.

CLK Character CLocK: High to enable a read from RAM and low to enable a write to
RAM.

CRTON Low to turn the CRT on.

CTSEL CounTer SEL: Loads the line length data into the line length counter.

DDBCLK Display Data FeedBack CLocK: Latches the RAM output data into the feedback
register.

DNCLK DowN ClLocK: Increments the line length counter and the position address counter
by one.

DSPH DiSPlay Holdoff: Indicates to the processor that the current data transfer is com-

plete. This signal also starts the line length timing generator.

DSPS DiSPlay Select: Used by the processor to address the A60 Assembly.
FSYNC Fast Sweep SYNCronizer: Syncronizes the CRT vertical sweep with the horizontal

sweep and the CRT video data.

LSYNC Line SYNCronizer: Syncronizes the CRT refresh rate to the power line frequency.

PW1, PW2 Plane 1 Write, Plane 2 Write: Programmed by the processor to indicate which
RAM plane the data should be written to. Only one of these lines is active at a
time.

R/C Row/Column Address: Low to select the RAM row address on the byte address
bus.

R/C Row/Column Address: Low to select the RAM column address on the byte address
bus.

RAS1 Ram Address Strobe PLANE1: Clocks the row address into RAM (PLANE1 or

RAS2 PLANE2).

SSYNC Slow SYNCronizer: Syncronizes the CRT horizontal sweep to the vertical sweep

and to the video data.

SSYNCE Slow SYNCronizer Enable: Enables a SSYNC signal when the column address
counter reaches its highest count.
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Table 7-46 A60 Assembly Signal Descriptions {Cont’d)

VIDF ViDeo Full Bright Data: Full bright (PLANE1) RAM data to drive the CRT cathode.

VIDH VIDeo Half Bright Data: Half bright (PLANE2) RAM data to drive the CRT
cathode.

XINC X-axis INCrement: Loads data into the X-axis increment register.

XSEL X-axis SELect: Enables data to be clocked into the X-axis increment register.

YINC Y-axis INCrement: Loads data into the Y-axis increment register, and triggers the
line write timing generator to start writing a line to RAM.

YSEL Y-axis SELect: Enables data to be clocked into the X-axis increment register.

7-24 Troubleshooting the Digital Display Driver

GENERAL

All of the circuits on the A60 Assembly, except the processor interface circuits and
the RAM, can be tested with the A60J100 jumper test. The A60)J100 jumper test can
be run with only the power supply and the A60 Assemblies installed in the the
-hp-3561A. The A40W1 jumper test is used to troubleshoot the processor interface
circuits, and the power-on test is used to troubleshoot the RAM. These two tests re-
quire an operational A40 Assembly to be installed in the -hp-3561A. Failures occur-
ring on the alpha-numerics only are most likely the character writer.

Troubleshoot the circuits on the A60 Assembly in the order given in Table 7-47. In
this table, level one circuits must be operational before level two circuits can be
tested, etcetera.

Table 7-47 A60 Circult Troubleshooting Order

Level Functional Blocks

1 Test Control Circuit: H
Timing Circuits: U, V, W, X

2 RAM Address Generation Circuits: C, D, E, F
CRT Refresh Timing Circuits: K, L, M, R

3 RAM: N, O

4 RAM Data Reader: S

5 Processor Interface Circuits: A, B, G, J, T, Y
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Table 7-48 RAM Byte Address and Bit Address Signatures

Signal Polarity Connection

Clock e A60 U106(1) “CLK”

Start e A60 TP100 “PXB16”
v

Stop A60 TP100 “PXB16”

+ 5 V Signature - 0003

RAM Byte Address Register

U104(3) 7791

U104(5) 0356
U104(7) U759
U104(9) 6F9A
U104(13) P763
U104(15) 1UP5
U104(17) 8484

[K] FREE RUNJLINE SYNC TIMING, [L] COLUMN ADDRESS COUNTER,
[M] ROW ADDRESS COUNTER, [R] FSYNC/SSYNC TIMING

Move the A60J100 test jumper to the PLANE1 test position and the A60)J200 test
jumper to the 60 Hz position. Check the waveforms given in Figure 7-35. These
waveforms should be checked starting with the least significant bit of the row ad-
dress counter (U103(3)) and proceeding to the most significant bit of the column ad-
dress counter (U200(10)).

Move the A60J200 test jumper back to the SYNC position.

If all of the waveforms given in Figure 7-35 are correct, check the signatures given in
Table 7-49.
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Table 7-49 RAM Address Signatures

Signal Polarity Connection

Clock — A60 U100(19) “CLK”
Start —~_ A60 U200(10) “SSYNCE”
Stop Vs A60 U200(10}) “SSYNCE”

+5 V Signature - 5F52

U100(3) AF98
U100(5) C74H
U100(7) AF1C
U100(9) 8641

U100(13) CH3C
U100(15) 77H9
u100(17) 4H8U

[N] RAM PLANE1 (FULL BRIGHT), [0] RAM PLANE2 (HALF BRIGHT)

Troubleshoot the RAM circuits using the -hp-3561A power-on test. The A60J100 test
jumper should be in the run position for this test. Table 7-50 lists the power-on test
return codes and the corresponding failed RAM. If the power-on test indicates a
failure in several RAMs, the most likely cause of the failure is the copy compliment
data feedback registers or the processor data register.

Table 7-50 Power Or Test Return Codes for the Display RAM

Return Code Chip Code Failed RAM
0728 G U507
0728 H U505
0728 J U503
0728 K U501
0728 L U9
07 28 M U7
0728 N uUs
0728 P U3
0728 R U506
0728 T U504
0728 U U502
0728 Y U500
0728 w us
0728 X (9]
0728 Y U4
0728 A U2

7167









Service

Table 7-51 A60 Processor Interface Signatures

Model 3561A

Signature Analyzer Setup

Signal Polarity Connection
Clock e A60 U806(4) “DSPS”
Start ~~_ A40CR1 (Cathode of Green LED)
Stop Ve A40CR1 {Cathode of Green LED)
+5 V Signature - AU96
Address Decoder Increment Register
U303(3) AP3H U209(2) 9747
U303(6) C232 U209(5) 59F5
U806(7) 4304 U209(6) ABA2
u806(9) 9FUS5 U209(9) 3052
U806(10) A205 U209(12) UPUP
U806(11) PAO7 U209(15) H938
U806(12) C23H U209(16) 456H
U806(13) FP6H U209(19) 9H2P
U806(14) U7A3
U806(15) C396 U302(5) A36U
Mode Control Latch U304(3) A171
u80o0(2) P852 U701(2) 4HUP
U800(5) H766 U701(5) F5U2
U800(6) 5967 U701(6) 6504
U800(9) A1AA U701(9) A171
U800(12) 9P18 U701(12) CF35
U800(15) 06P3 U701(15) 0A70
U800(16) 6520 U701(16) P800
U800(19) U701(19) 2142
U304(6) H766
U304(8) 5967
Table 7-52 A60 Assembly Signal Connections
INPUTS
Signal Functional Connector Origin
Name Block Number Assembly
DSPS B P61(A8) A40
LSYNC K P62(B9) A71
PBR/W Q P61(A13) A40
RESET H P61(A3) A40
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OUTPUTS

Signal Functional Connector Destination

Name Block Number Assembly

BEEP Y P62(B8) A72

DSPH U P61(A7) A40

FSYNC R P61(B4) A90

SSYNC R P61(B5) A90

VIDF S P61(B3) A90

VIDH S P61(B2) A90

110 SIGNALS
Signal Functional Connector Destination
Name Block Number Assemblies
Processor Address Bus B P61(A16,B15,B16) A40, A50, A66/65
PABO - PAB2 A81
Processor Data Bus AQ P61(A17 - A24) A30, A40, A50

PDBO - PDBF P61(B17 - B24) A66/65, A80
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7-25 A65/A66 CMOS BUBBLE MEMORY ASSEMBLY

7-26 Circuit Description: CMOS Bubble Memory

GENERAL

The purpose of these assemblies is to store data in non-volatile memory. The A66
Assembly is standard and contains an 8k-byte CMOS RAM with battery backup. The
optional A65 Assembly contains the same CMOS RAM with an additional 128k-byte
Bubble memory module. The following information will concentrate on the optional
A65 CMOS/Bubble Memory Assembly since it also contains the standard CMOS
memory circuitry. The following theory will be to the circuit function level. Those

circuits which are located on both the A65 and the A66 assemblies will be in (paren-
thesis). Table 7-53 identifies and describes the signals used on these assemblies.

[A] BUBBLE ONJOFF
When the Bubble Memory is addressed to read or write and the reset is not active,
the Bubble On/Off circuit controls the Bubble Power Down circuit [H].

[B] CONTROL SIGNAL BUFFER

The Control Signal Buffer isolates the control signals which determine the read and
write operation and whether the data is for the CMOS or the Bubble Memory.

[C] (BUS DRIVERS)

The Bus Drivers control the flow of data and address lines to and from the A65/66
Assemblies.

[D] (CMOS MEMORY)

This is the 8k-byte CMOS Memory and Page Select ICs. U203 selects which 256-bit
page will be addressed.

[E] BUBBLE INTERRUPT

This circuit controls the interrupt from the Bubble Memory Controller circuit [I].

[F] BUBBLE READ/WRITE

This circuit controls the read and write operations of the Bubble Memory circuit by
decoding the processor signals.
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[G] (BATTERY AND CMOS POWER DOWN)

This circuit supplies either 45V or the battery to the CMOS IC to prevent data loss
or corruption in the case of a power failure. When the instrument is turned on, +5V
is supplied. When the instrument is turned off, the battery is smoothly switched in to
prevent data loss.

[H] BUBBLE POWER DOWN

The Bubble Power Down holds the Bubble circuits in the power down state during
the time that data transfer is not occuring. This method is used to prevent data loss
or corruption in the case of a power failure.

[1] BUBBLE CONTROLLER

The Bubble Controller interfaces the Bubble circuits with the processor. It provides
all the control and timing functions needed to operate the Bubble Circuitry.

[J] BUBBLE COIL DRIVERS

This circuit transforms the TTL inputs from the Bubble Controller [I] to high voltage
drive signals. These drive signals then drive the coils internal to the Bubble Memory
module U4. These coils generate the magnetic fields which move the bubbles within
the module.

[K] BUBBLE MEMORY

There are three LS| devices in this circuit. They are as follows:

A Current Pulse Generator which contains individual current sinks that supply the
proper currents when enabled by the respective TTL inputs.

A Sense Amplifier which reads and latches the bootloop from the Bubble Memory
module. It then controls the address where data is to be read from or written to.
This IC also contains an Error Correction circuit which detects and corrects data er-
rors during both read and write operations.

The Magnetic Bubble Memory Module is a 128k-byte non-volatile solid state
memory.

[L] (CMOS CONTROL)

This circuit controls the Battery and CMOS Power Down circuit [G] enabling it dur-
ing a read or write operation and disabling it all other times.
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Table 7-53 Signal Descriptions

Signal Description

BUBS Bubble Select: Signal from the A40 Processor Assembly used enable the Bubble
memory circuits to perform a read or write operation.

CMOSS CMOS Select: Signal from the A40 Processor Assembly used to clock data into the
CMOS memory.

MABO Memory Address Bus: These are the 12 Memory Address lines derived from the

through processor data bus lines 0-7 and processor address bus lines 0-4. They are used

MABC on this assembly only.

MDBO Memory Data Bus: These are the 8 Memory Data Bus lines derived from the

through processor data bus. They are used on this assembly only.

MDB?7

PABO Processor Address Bus: These are five lines of the Processor Address Bus.

through

PAB4

PABS5 Processor Address Bus: Bit 5 is used on this assembly to enable the CMOS Control
circuit and Bubble Controller.

PBR/W Processor Bus Read/Write: This is the buffered processor R/W signal which pro-
grams the memory circuits to perform a read or write operation.

PDBO Processor Data Bus: These are the 16 Processor Data bus lines.

through

PDBF

4MHz This clock is from the A40 Processor Assembly and is used by the A65/66
Assemblies as the main clock.

7-27 Troubleshooting The A65/66 Assemblies

GENERAL

Failures in the CMOS/Bubble memory may or may not be detected by the power-up
test routine. If the processor is not able to talk to the assembly, the processor will
display “NONVOLATILE MEMORY ERROR: FORMAT REQUIRED” on the CRT
display. If, however, there are memory location errors, error messages will be
displayed during a store or recall operation.

If any of the following three failures occur on the optional Bubble Memory
Assembly (03561-66565), the assembly will require formatting.

1. Replacement of the battery BT1
2. Replacement of IC U4.
3. Replacement of IC U103.

Service
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Format the assembly by pressing the following front panel keys:

PRESET
MODE........... TEST SELECT ......... 17 0 ENTER
START SNGL TST

The following built-in diagnostic routines can be used to determine if a failure exists
in the CMOS or the Bubble portion and then to troubleshoot the defective circuit.
Test 19 CMOS Memory test which writes and reads a known pattern to the A66/A65
Assembly.

Test 20 Bubble Memory test which writes and reads a known pattern to the A65
Assembly.

Test 167 Bubble Memory Read DSA test used to troubleshoot the Bubble memory in
the read mode.

Test 170 Memory Format Routine used to initilize the CMOS memory on the A65
Bubble Memory Assembly.

Two troubleshooting procedures are given. The first procedure is for the standard
A66 CMOS Memory assembly. The second is for the optional A65 CMOS/Bubble

Memory assembly.
l WARNING |

A66 CMOS TROUBLESHOOTING
Having the A66 cover removed exposes the power supply
assemblies. These assemblies contain exposed + 170 primary
voltage. Exercise extreme caution when troubleshooting since
contact with these voltages can cause personal injury.

vvvvvvvvv

ECAUTION 3

AAAAAAAAAAA,

Always stop the diagnostic test routine from running before
turning the instrument LINE power OFF! Otherwise, damage to
the memory circuits will occur!

Troubleshoot the circuits on the A66 Assembly in the order given in Table 7-54. In
this table, level one circuits must be operational before level two circuits can be
checked, etcetera. Test Routine 19, CMOS Memory Test, will be used to troubleshoot
the A66 Assembly. To enter into self test routine 19, press the following -hp-3561A
front panel keys in the order given:

PRESET
MODE .......... TEST SELECT . .... ... .. ... ... .. .. ... ... 19 ENTER
Table 7-54 A66 Circuit Troubleshooting Order
Level Functional Blocks
1 Bus Drivers: C
2 CMOS Control: L
3 Battery And CMOS Power Down: G
4 CMOS Memory: D
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Use the following flowchart to determine if the A65 failure is in the CMOS or Bub-
ble portion of the circuitry. This flowchart will also determine if there is a hardware
or a Bubble firmware failure (lost Seed or Bootloop).

All possible errors are listed in Table 7-55. Included in the list is the error number, a
description of the failure and probable defective components or functional circuits

which may have caused the error.

Run Test Routine 20.

Did it fail with
RETURN CODE 20 2 00,
20 2 02, or 20 6 027

Y

Run Test Routine 19.

Run Test Routine 170 to for-
mat the A65 Assembly.

NO

Did it fail with
any other RETURN
CODES?

This assembly is operating

properly.

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

A,

Troubleshoot the CMOS
memory hardware using the
procedure given in A66
CMOS Troubleshooting.

NO

Pass?

YES

Y

Run Test Routine 20.

Did it fail with
RETURN CODE 20 2 00,
20 2 02,0r 20 6 02?

Reseed the Bubble Memory
by running Test Routine
169. This routine requires in-
stallation of the Bubble
Memory reseed module.
Refer to paragraph 6-50 for
instructions.

YES

NO

Did it fail
with any other
RETURN CODES?

This assembly is operating
properly

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

n

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

T

Run Test Routine 170 to for-
mat the A65 Assembly.

i

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

Pass?

YES

 J

Run Test Routine 20.

Run Test Routine 168 to
rewrite the Bubble Memory
Bootloop. CAUTION: This
Routine requires support
equipment to operate.
Refer to paragraph 6-49 for
instructions.

T

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

Run Test Routine 170 to for-
mat the A65 Assembly.

T

Pass?

YES

NO

NO

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

T

i

Re-run Test Routine 20.

YES

4

This assembly is operating
properly.

NO

i

Troubleshoot the Bubble
Memory hardware using the
procedure given in Bubble
Memory Troubleshooting.

Figure 7-40 A65 Fallure Isolation Chart
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Table 7-55 Test 20 RETURN CODE Descriptions
Error Description Probable Cause

201 00 No Bubble is present or bad Usually caused by the Bus
communication between the Driver U202. Verify its operation
A40 Processor and A65 using the CMOS troubleshooting
Bubble Memory Controller. procedure.

20 2 00 The Bubble circuitry failed Both errors 20 2 00 and 20 2 01
during a read operation. may be caused by either a

defective Bubble module U4 or

20 2 01 The Bubble circuitry failed Current Pulse Generator U102.
during a write operation. Verify using the K Bubble Memory

troubleshooting procedure.

20 2 02 Both errors 20 2 00 and 20 6 03
occured.

20203 Both errors 20 2 01 and 20 6 03
occured.

206 00 The FIFO in the Controller Usually caused by the Bus
U200 is failing. Driver U202 and/or the Controller

U200.

20 6 01 The Bootloop Register in the Usually caused by a failure
Sense Amplifier U3 is not in the Sense Amplifier U3.
communicating with the Controller
U200.

20 6 02 The Bubble cannot be initialized. Usually caused by a failure in the
CMOS Memory or the coil driver cir-
cuitry of the Bubble memory.

20 6 03 Data read from the Bubble Usually caused by a failure in
Memory at initialization does the Bubble Coil Drivers J.or
not match the stored fixed the Bubble Memory K circuits.
pattern. The first time this test is per-
formed, this failure will occur since
the fixed pattern has not yet been
written into memory. However, Test
20 writes and checks twice. If it fails
the second time also, error 20 6 04
will occur.

20 6 04 Data pattern read from the Bubble
memory does not match the stored
fixed pattern. See also error 20 6 03.

20 6 05 Both errors 20 2 00 and 20 2 01
occured.

The Bubble troubleshooting is performed with the -hp-3561A running in Test Routine
167. Troubleshoot the functional circuits in the order given in Table 7-56. In this
table, level one circuits must be operational before level two circuits can be

Service
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7-28 A70, A71, A72 POWER SUPPLY ASSEMBLIES AND PART OF A99
MOTHERBOARD ASSEMBLY

7-29 Power Supply Circult Description

GENERAL

The -hp-3561A power supply is a Master/Slave switching supply. That is, one supply is
used as the control (master) and the other supplies are “slaved” to the master. It
uses two power MOS-FET transistors in a half-bridge configuration to drive the main
power transformer at a frequency of 128 kHz. The duty-cycle of the drive is deter-
mined by the pulse-width control circuits which monitor the output of the master
supply. The +5V master supply is used as the logic supply. Nine slave supplies,
which are independently L-C filtered and post-regulated by 3-terminal regulators, are
used by analog and isolated ground logic circuits.

There are two control feedback loops in the main +5V supply. A voltage feedback
loop provides control of the supply output during normal operation. During an over-
current condition, another loop takes control and provides current limiting.

The power supply has protection circuits which monitor the supply outputs. These
circuits are connected to a latching fault supervisor circuit which turns off the gate
drive of the power FETs. An LED is is turned on when a fault is detected to indicate
the fault condition. Any supply can cause a fault condition which would shut down
all supplies.

A separate bias supply provides +12V to the control circuits of the master supply.
This supply uses 3-terminal linear regulators and derive its power from a separate
power transformer. This supply must be present for operation of the power supply.

[A] START UP CONTROL

This circuit prevents the main supply from turning on until the bias supply voltage
exceeds +11V. U101 compares the + 5V reference voltage to a divided down +12V
bias voltage. The output disables the “Over Current Sense Pulse Width Control” and
“Fault Supervisor” circuits and sends the Start Up Enable signal to the SHUT .input
on the Pulse Width Modulator.

[B] OVER CURRENT SENSE PULSE WIDTH CONTROL

The over current control circuitry monitors the current through resistor R200. The
voltage developed across R200 is input to comparator U401. As the current reaches
maximum, U401 starts to turn Q1 and Q400 on. This causes the Pulse Width
Modulator IC to reduce the duty-cycle of the switching FETs which reduces the sup-
ply current.
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[C] CLOCK SYNC CONTROL

This circuit buffers the 256kHz clock from the A20 Assembly and drives the SYNC in-
put of the Pulse Width Modulator. It also monitors the + 5V main supply and in-
hibits the clock to the Pulse Width Modulator until the supply reaches 4.75 volts.

[D] VOLTAGE SENSE PULSE WIDTH CONTROL

This circuit compares the + 5V main supply with the +5V reference. As the main
supply starts to exceed the reference, this circuit pulls the COMP line lower causing
the Pulse Width Modulator to reduce the duty-cycle of the drive to the switching
FETs which reduces the main voltage.

(E] PULSE WIDTH MODULATOR

The Pulse Width Modulator is the controller for the -hp-3561A power supply. It
drives the switching circuits in a manner which maintains a constant voltage at the
supply output. It does this by varying the on-off time (duty cycle) of the switching
FETs. The on-off time is controlled by the COMP input at U1(3). As this voltage level
lowers, the on time becomes narrower.

[F] SHUT DOWN DRIVER
Signals from the Primary Current Sensor [K] and Fault Supervisor [L] are ORed at the

input of the Shut Down Driver. Either of these two signals enable the Shut Down
Driver to disable the Pulse Width Modulator IC and trun off the power supply.

[G] POWER SUPPLY OVERVOLTAGE COMPARATORS

[H] ISOLATED POWER SUPPLY OVERVOLTAGE COMPARATORS

These two circuits monitor the isolated and chassis-referenced supplies. If an over-
voltage condition occurs in any one of the supplies, the overvoltage circuit will trig-
ger the Fault Supervisor [L] and turn off the power supply.

[1] VMOS DRIVER

The VMOS Driver buffers the drive signals from the Pulse Width Modulator [E] and
drives the switching FETs through transformer T200.

[J] +5V OVERVOLTAGE COMPARATOR

This circuit compares the +5V main supply with the +5V reference. If an over-

voltage condition occurs, this circuit will activate the Fault Supervisor [L] to turn off
the power supply.
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[K] PRIMARY CURRENT SENSOR

Current transformer A70T600 senses the primary current of the main transformer
A71T300. CR500, CR501 and U501c/d convert this current to a voltage at U501a/b
pins 11 and 14. When a primary overcurrent condition is sensed, this circuit enables
the Shut Down Driver [F] and turns off the power supply.

[L] FAULT SUPERVISOR

All fault-detecting-circuit outputs are latched by the Fault Supervisor. This latch
turns off the Pulse Width Modulator through the Shut Down Driver [F] and lights a
fault indicating LED during any fault condition. The four LEDs indicate which fault-
detecting circuit was activated. These four LEDs are off during normal operation.

CR1 — Primary Overcurrent Indicator

CR2 — +5V Overvoltage Indicator

CR3 — Power Supply Overvoltage Indicator
(ground referenced slave supplies)

CR4 — lIsolated Power Supply Overvoltage Indicator
(isolated slave supplies)

[M] RECTIFIER/FILTER

This Full-Wave bridge rectifier and R-C filter network convert the ac power input to
approximately 170Vdc which is then supplied to the switching transistors [O). When
S2 is set to 115V, the Rectifier/Filter circuit functions as a voltage doubler. When S2
is set to 230V, the Rectifier/Filter circuit functions as a full-wave bridge.

[N] BIAS TRANSFORMER

The ac Line voltage is stepped down by the bias transformer and sent to the bias
power supply circuitry [Q].

[O] SWITCHERS

The Switcher circuit consists of two switching power FETs and transient protection
circuitry. The FETs are driven by the VMOS Driver [I] and switch the rectified line
power to the power transformer.

[P] LINE SYNC CONTROL

The ac line signal taken from the secondary of the bias transformer is buffered and

shaped by the Line Sync Control circuit. The sync output is used by the display cir-
cuitry as scan synchronization.
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[Q] BIAS VOLTAGE POWER SUPPLY

The secondary voltage of the bias transformer is rectified and filtered to provide the
+ 12V bias supplies which are used by the various power supply control circuits.
[R] LOW VOLTAGE DETECTOR

This circuitry monitors the line voltage through the secondary of the bias

transformer. If the line voltage drops below minimum level, this circuit sends a
power fail signal to the A40 Processor Assembly.

[S] +5V RECTIFIER

This circuit rectifies and filters the +5V main supply. This supply powers the logic
circuits.

[T] INSTRUMENT GROUND RECTIFIERS

This circuit rectifies one of the two multi-tap secondary windings of the power
transformer to produce three supply voltages which are referenced to chassis ground.

[U] ISOLATED GROUND RECTIFIERS
This circuit rectifies one of the two multi-tap secondary windings of the power

transformer to produce four supply voltages whose grounds are not referenced to the
chassis (floating).

[V] PS FILTER

This is the L-C filtering circuitry for all slave supplies. The Zener diodes in this cir-
cuit provide overvoltage protection for the input of the three-pin regulators [W,X].

[W] INSTRUMENT GROUND POWER SUPPLY

These four linear regulators are on the A99 Motherboard Assembly. They provide the
four regulated supplies which are chassis grounded.

[X] ISOLATED GROUND POWER SUPPLY

These five linear regulators are on the A99 Motherboard Assembly. They provide the
five regulated supplies which are not referenced to chassis ground (floating ground).
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7-30 Troubleshooting The Power Supply

e )

The -hp-3561TA Power Supply A70, A71 and A99 Assemblies
contain exposed *170 primary voltages. Read the following
safety consideration before attempting to troubleshoot the
Power Supply assemblies. Contact with these voltages can
cause serious personal injury.

SAFETY CONSIDERATION

The -hp-3561A power supply has many exposed areas which contain Primary voltage.
These areas are shaded in red on the schematic and component locator. Extra care
must be exercised when troubleshooting in these areas.

GENERAL

The power supply in the -hp-3561A is a Master/Slave type. The troubleshooting pro-
cedure will be to determine:

A. If the problem is in the Master or Slave power supply.
B. Which functional circuit(s) of the power supply failed.

The power supply circuits between the A70, A71 and A72 Assemblies are interactive
so the troubleshooting will be to isolate the problem to a functional circuit rather
than to an assembly. The approach will be to verify which particular circuits are
operating properly.

There are four LEDs on the A70 Assembly which are normally not lighted. When an
LED is on, it indicates that a fault condition was detected and which monitoring cir-
cuit was involved. This will turn off the drive from the Pulse Width Modulator (shut
down condition). However, the power supply can have a failure without an LED lit.
For example, the Bias Supply can be bad which would not allow the power supply to
operate, or there could be a low voltage condition which would not be detected by
the power supply protect circuitry.

I WARNING |

The heat sinks on the A70 Assembly are connected to +170
primary voltage. Exercise extreme caution when trouble-
shooting in this area. Contact with these voltages can cause
serious personal injury.
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Wait at least three (3) minutes after power has been turned off
before disconnecting the power supply cables W70 and W71, or
removing the A70 or A71 Assemblies. A 170 Vdc charge is re-
tained in the A99 Motherboard Assembly capacitors and a sud-
den discharge may occur if the wait-time is not observed.

REMOVING THE A20 ASSEMBLY

In normal operation, the A20 Assembly provides the 256 kHz switching clock to the
power supply. However, when the A20 Assembly is removed the power supply pulse
width modulation circuit will generate its own clock. To prevent the A20 Assembly
Clock from interfering with power supply troubleshooting, remove the A20 Assembly
before troubleshooting any part of the power supply.

ISOLATING THE PROBLEM TO THE MASTER OR SLAVE SUPPLY

\AAAAAALA A

ECAUTION3

AAAAAAAAAAA,

When removing or inserting any PC Assembly, the ac Line
switch must be in the OFF position. Otherwise, PC Assembly
damage may occur.

There are four protection circuits which will light the LEDs on the A70 Assembly.
They are primary overcurrent, + 5V master overvoltage, power supply overvoltage
and isolated power supply overvoltage. If any of these LEDs are on and the power
supply is shut down, turn the main power off and remove the A72 Assembly. Turn
the main power on. If none of the LEDs light, the master + 5V supply is working and
the problem is in the slave supply. Troubleshoot the slave supply.

If any of the LEDs light, and the power supply is shut down, turn the main power off
and disconnect W71 from A70)300. This will disable the main power transformer

and rectifiers. Turn the main power switch on. If any of the LEDs light, there is a
problem in the protection circuitry. Troubleshoot the protection circuits.

If none of the LEDs light, there is a problem in the main power transformer
(A71T300) or the rectifier circuits [S],[T], or [U] blocks on the power supply schematic.

TROUBLESHOOTING THE SLAVE SUPPLY

Isolate the problem to one or more of the slave supplies by lifting one of the legs of
the input inductors on the A72 Assembly (PS Filter block [V]). Troubleshoot the faulty
slave supply. Note that switching the front panel input reference switch to CHASSIS
connects the isolated ground to the chassis.
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TROUBLESHOOTING THE MASTER SUPPLY

There are three supplies needed in order for the master supply to operate. They are
the +12V Bias and the + 5V reference. The Bias supply circuitry is on the A71
Assembly [Q], with its transformer on the A99 Assembly. The + 5V reference is
generated by the PWM IC U1(18) on the A70 Assembly. Also needed is the Sync
signal coming into the PWM IC at U1(12). Before troubleshooting the master supply,
verify that the bias and reference supplies and sync signal are operating.

| WARNING |

This setup procedure exposes + 170 Vdc primary voltage on the
large heat sinks and other parts of the A70 Assembly. Extreme cau-
tion must be exercised when troubleshooting during this condi-
tion. Contact with the high voltage can cause serious personal
injury.

A70 [GL{H]1IK]{L] TROUBLESHOOTING

Place the A70 Assembly on an extender board and remove cable W70 from A70}700
(to the A99 Motherboard Assembly). This removes the + 170Vdc primary voltage
from the A70 and A71 Assemblies. Turn on the AC Line power switch. If one of the
A70 LEDs comes on and the main power supply is shut down, there may be problem
in the protection circuit. Troubleshoot the indicated protection circuit.

A70 [B]{D] TROUBLESHOOTING

With the cable removed from A70)700, turn on the main power switch. If no LEDs
light, and the main supply is shut down, the problem may be in the pulse-width feed-
back control or the primary switching circuits. To verify proper operation of the
feedback pulse-width control circuits [B] and [D]:

1. Adjust a dc power supply to 5V +.2V and connect it to A70TP105 (+ to TP105,
- to TP130).

2. Monitor the pulse width signal at A70TP100 and A70TP101.

3. Increase the dc supply voltage to +6V. The pulse width should change width to
minimum. If it does not, troubleshoot the Voltage Sense Pulse Width Control
circuit [D].

4.  Monitor the pulse width at A70TP100 and TP101 (drive signal).

5. Connect a clip lead to TP400. Ground the other end of the clip lead. The pulse
width should change width to minimum. If it does not, troubleshoot the Over-

current Sense Pulse Width Control [B].

If these two pulse width control circuits are working, troubleshoot the primary
switching circuits [O] and [I].
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7-31 A80 AND A81 KEYBOARD ASSEMBLIES
7-32 Keyboard Driver Circuit Descriptions

GENERAL

The front panel switches and LED’s communicate with the processor over data line:
PDBO through PDB7. The processor can write to or read from the keyboard assem-
bly. The processor periodically scans the keyboard to see if a switch has been
pressed rather than working with an interrupt scheme. The individual blocks are ex-
plained in the text that follows.

[A] ADDRESS 10 DECODING

This circuitry is used to enable the various latches and drivers to accept or transmit
data onto the front panel’s internal bus. Processor address bits 0 and 1 are decoded
by a 1 of 4 circuit. The four output lines are the enable lines for the functional
blocks [C], [D] and [E].

[B] PROCESSOR DATA BUS BUFFER

This is a bi-directional 3-state device which interfaces the front panel with bits 0
through 7 of the data bus. The data direction and enable signals are PBR/W (read/not
write) and FPS (front panel scan).

[C] SWITCH COLUMN DRIVE

This circuitry contains an octal latch and eight inverting buffers. The 8-bit bus is ap-
plied to the column switch poles through these devices. When a switch is depressed,
the column data is transferred to the row circuitry and read by the processor.

[D] SWITCH ROW READ

The switch row read is an octal receiver. When a switch is depressed, the column
data is applied to the input. When the processor wants to read the key, it will enable
the receiver to output via the switch row select. This output then goes through the
processor data bus buffer to the processor’s data bus.

[E] LED DRIVE

Two octal D-flops store the LED data sent from the processor board. This data is

output through two resistor packs to the cathodes of the LED’s. The LED’s are not
multiplexed but rather enabled continuously.
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7-33 Removing The Front Panel

e )

Disconnect the main power cord before attempting to remove
the front panel.

The following procedure outlines the steps necessary to remove the front panel.

1. Remove the instrument’s top and bottom covers.

WARNING |

+ 8000 Vdc is present at all times in the flyback transformer
and CRT EVEN WITH THE MAIN POWER CORD REMOVED.
Be extremely careful when working in proximity to this area.
The high voltage could cause serious personal injury or death
if contacted.

2. Remove the four screws which secure the dress panel to the front panel casting.
Refer to Figure 7-51 for their location.

3. Press the top dress panel tab on either side to remove the dress panel from the
front panel casting.

4. Remove the two screws on the top right of the front panel casting which hold it
to the aluminum board guide bracket. The location is shown in Figure 7-51. Do
not remove the two screws over the CRT. These screws hold the CRT shield to
the front panel.

5.  Remove the screw and spacer washer from the bottom center of the front panel
casting. The location is shown in Figure 7-51.

6. Remove the four screws holding the front panel casting to the left and right
side rails as shown in Figure 7-51.

7. Remove the input cable W10 from the A10 Input Amplifier Assembly by pulling

the A10 connector away from the A10 Assembly toward the front of the
instrument.
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ECAUTIONJ
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Be careful not to damage the ribbon cable W81 which con-
nects the front panel circuitry with the instrument’s mother-
board assembly.

7-34 Troubleshooting the A80 and A81 Keyboard Assemblies

GENERAL

Failures on the A80 or A81 Keyboard Assemblies are not detected by the power-up
test routine. There are also no built-in diagnostics which will test the keyboard as-
semblies and display an ERROR RETURN CODE should a failure exist. For these
reasons, a list of keyboard failure symptoms is given in Table 7-58.

Signature analysis is used to troubleshoot the A81 Keyboard Driver Assembly.

Table 7-58 Keyboard Failure Symptoms

The following symptoms may occur if there is a failure on the keyboard assemblies:

1. During the power-up routine, the front panel LEDs should go through two lamp tests during
which all LEDs should illuminate. If any of the LEDs do not illuminate, the failure may be on
the A80 Keyboard Assembly. If none of the LEDs illuminate, the problem may be on the A81
Keyboard Driver Assembly.

2. Immediately after the 10 second power-up routine, only the MEAS and AUTO LEDs should be
illuminated. If either is not, the problem may be on the A80 Keyboard Assembly. If both are
not, or there are any others illuminated, the problem may be on the A81 Keyboard Driver
Assembly.

3. Immediately after the 10 second power-up routine, the display shown in Figure 7-52 should
appear on the CRT. Note particularly the definitions of the softkey menu. If the display does
not match, there may be a stuck key on the A80 Keyboard Assembly. Check all keys and
make sure that none are stuck in. There may also may be a shorted trace on the A80 Key-
board Assembly traces.

4. Immediately after the 10 second power-up routine, if the CRT display continually flashes and
the internal beeper continually sounds, there may be a stuck key or shorted trace on the A80
Keyboard Assembly.

5. During instrument operation, pressing one of the front panel keys has no affect.

6. During operation, pressing one of the front panel keys does not illuminate the correct LED
indicator.

7.1 Some or all of the HP-IB LED indicators does not illuminate during HP-1B operation and the
instrument is operating properly under remote control.
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Figure 7-52 Correct Power-up CRT Display
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A81 KEYBOARD TROUBLESHOOTING

To troubleshoot the A80 and A81 Keyboard Assemblies, the front panel must be
removed by following the instructions in Paragraph 7-33. However, to repair or
replace either of the two assemblies, they must be removed from the front panel
casting and separated.

With the front panel removed, the A81 Keyboard Driver Assembly is exposed. The
A80 Keyboard Assembly is between the A81 Assembly and the front panel casting.
The two assemblies make electrical contact through W80 which is a foam pressure
cable. The foam supports one plane of fine wires. If these assemblies are pulled
apart for repair, make certain that W80 is oriented properly with the fine wires mak-
ing contact with the assembly connectors. Otherwise no contact will be made and
the A80 Keyboard Assembly will not function.

To verify that the keyboard assemblies are causing symptoms 3 and 4, remove the

keyboard interconnect cable W81 from the Motherboard Assembly and turn the in-
strument LINE switch ON.
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l WARNING '

The green grounding wire which connects the front panel
casting to the mainframe sheet metal must be connected and
making good contact. If this wire is missing or not making
good contact, the front panel will float up to + 8000 Vdc!

If the instrument powers-up correctly, there is a problem with the Keyboard
Assemblies. If however, the instrument still exhibits symptoms 3 and 4, there is a
problem elsewhere in the instrument and you should refer to the fault isolation infor-
mation in Section 6. Refer to Table 7-59 for the keyboard DSA troubleshooting
information.

1. With the power turned OFF, remove the A60 Digital Display Driver Assembly
(this disables the internal beeper which is activated during this test).

2. Move A40W1 from the left position to the right position as shown:

3.  Turn the instrument ON and wait approximately 10 seconds before checking the
signatures in Table 7-59.
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Table 7-59 Keyboard DSA Troubleshooting Information

Connect the Signature Analyzer as follows:

Signal Polarity Connection
Clock e A81 TP FPS
Start ~ A40 CR1 (Green LED Cathode)
Stop e A40 CR1 (Green LED Cathode)

+5 V Signature - 5UAH

[A] Address 1/O Decoding [B] Processor Data Bus Buffer
uz(11) SUAH U5(2) 0836
U7(13) 47P6 U5(3) A925
U7(14) 9HU7 Us(4) C17U
u7(15) P553 U5(5) 106F
U5(6) 524A
U5(7) 8209
U5(8) FO2U
U5(9) A495
[C] Switch Column Drive [E] LED Drive
u2(2) 9968 U3(2) 82H3
U2(5) S5UAH (HIGH) U3(5) 3FP5
U2(6) 0000 (LOW) U3(6) 5UAH (HIGH)
U2(9) 9968 U3(9) P19C
u2(11) P553 u3(11) 9HU7
U2(12) H416 U3(12) P19C
U2(15) 8CCC U3(15) 3FP5
u2(16) 4H7P uU3(e} CP36
U2(19) 8CCC U3(19} CP36
Ue(2) 0000 (LOW) U4(2) 4402
U6(4) 0000 (LOW) U4(5) 4402
Ue(6) 0000 (LOW) U4(6) PF69
Ue(8) 5UAH U4(9) A86C
U6(10) 0000 (LOW) U4(11) 47P6
uUe(12) 0000 (LOW) U4(12) A86C
U4(15} A86C
U8(2) 0000 (LOW) U4(16) C3F4
Us(4) 0000 (LOW) U4(19) U7F6

Service
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7-36 A90 ANALOG DISPLAY DRIVER ASSEMBLY
AND PART OF A99 MOTHERBOARD ASSEMBLY

7-37 Analog Display Driver Circuit Description

GENERAL

The main function of the analog display driver is to provide the CRT bias voltages
and drive signals. The -hp-3561A uses a magnetic deflection CRT with a raster scan
CRT sweep pattern. The raster scan pattern consists of a 512 horizontal by 256 ver-
tical grid on the CRT screen. Each grid position is called a pixel. A pixel is il-
luminated when it is hit by the electron beam inside the CRT. This beam is turned
on and off by the cathode drive signal and can be moved to any part of the CRT by
a magnetic field created by the yoke. The yoke has two control inputs; vertical posi-
tion control and horizontal position control. With the horizontal and vertical beam
controls, the beam is swept down each vertical column of pixels, starting with the
left most column and moving to the right. When all 512 columns of pixels have been
covered, the beam is blanked and retraces to the start position. With this sweep pat-
tern there are 512 vertical sweeps for each horizontal sweep, thus the vertical sweep
is called the fast sweep and the horizontal sweep is called the slow sweep. The slow
sweep operates at the power line frequency when jumper A60J200 is in the SYNC
position and at 62.8 Hz when jumper A60J200 is in the 60 Hz position. The fast
sweep operates at 36 kHz.

[A] VIDEO DRIVE

The video drive circuit provides the cathode drive signal (CATHD) which turns the
CRT beam on or off. When the VIDH and the VIDF signals are both high, the
CATHD signal is pulled high to +14.8 Vdc through Q203. This turns the CRT beam
off. When the VIDF (video full bright) signal goes low, the CATHD signal is pulled
low to -12 Vdc through Q202. This turns CRT beam on full intensity. When the VIDH
(video half bright) goes low, the CATHD signal is pulled low to -9 Vdc + 3 Vdc,
(depending on the position of the half bright adjustment), through Q205. This turns
the CRT beam on half intensity. The +12Vy volt supply is an unregulated supply
and may vary in voltage around +14.8 Vdc.

[B] SLOW SWEEP HORIZONTAL DRIVE

The slow sweep circuit generates an ‘S” shaped ramp signal used to drive the
horizontal position of the yoke. This ramp is generated from the SSYNC signal which
is output from the A60 Assembly. When SSYNC is high, Q400 is turned off allowing
the current source (Q3) to charge C400 creating a ramp at TP100. When SSYNC goes
low, Q400 is turned on pulling the voltage across C400 to ground. Feedback around
C400 is provided to put an ““S” shape into the ramp. This feedback loop uses CR1
and CR2 to divide the ramp into three sections. The “S” shape is created by giving
the center section a larger gain as shown in Figure 7-53.
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Figure 7-53 ’S”’ Ramp
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[6] FAST SWEEP VERTICAL DRIVE, [E] FLYBACK TRANSFORMER

The fast sweep circuit works in conjunction with the flyback transformer to generate
a ramp signal to drive the vertical control of the yoke. The FSYNC (fast sync) signal
generated on the A60 Assembly establishes the frequency of the vertical ramp. At
power-on, capacitors C9, C102, and C103 all charge up to approximately + 30 Vdc.
These capacitors then provide constant voltages to power the flyback transformer.
When PDRIVE goes high, Q1 on the A99 Assembly is turned on, shorting pin three of
the flyback transformer to ground. This causes C102 to discharge through the ver-
tical yoke coil, creating a ramp. When PDRIVE goes low, Q1 on the A99 Assembly is
turned off causing a large current surge from the flyback transformer. The current
surge charges C102 through the vertical yoke coil causing the CRT beam to retrace.
Feedback of the retrace pulse is provided through the PSENSE signal. This feedback
works to align the rising edge of PSENSE with the falling edge of FSYNC by changing
the ON time of the PDRIVE signal. If the edges of the FSYNC and PDRIVE signals
are not aligned, the display pattern will not be vertically centered on the CRT
screen.

The matching between the flyback transformer, T100, and capacitors A99 C5, C6, C7,
and C8 determines the retrace pulse width and the value of the CRT anode voltage.
Whenever T100 is replaced, these capacitors must be re-selected using the pro-
cedures given in Section 7-38.
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[F] HIGH VOLTAGE

The high voltage circuit uses two taps from the flyback transformer to generate the
grid bias voltages for the CRT. When the PDRIVE signal goes low, a current surge is
generated in the flyback transformer which causes a +450 Volt peak and a -150 Volt
peak voltage spike. These voltages are low pass filtered and divided down to drive
the CRT grids.

Table 7-60 A90 Assembly Signal Descriptions

Signal Description

CATHD CATHode Drive: Turns the CRT beam on or off; the voltage of this signal relative
to the voltage of the BRIGHTNESS signal determines the intensity of the CRT
beam.

FDRIVE Fast Sweep Yoke DRIVE: Powers the vertical yoke coil.

FDRIVER Fast Sweep Yoke DRIVE Return: Current return from the vertical yoke coil.

FSYNC Fast Sweep SYNCronizer: This signal syncronizes the fast sweep trace with the
slow sweep trace and the cathode drive signal.

PDRIVE Pulse Drive: Initiates a retrace pulse on falling edge of PDRIVE.

PSENSE Pulse SENSE: Detects a retrace pulse. Provides feedback to vertically center the

display on the CRT screen.

RTRC ReTRaCe: This signal is the PSENSE signal clipped to +5 Volts and indicates
when a retrace is occurring.

SDRIVE Slow Sweep Yoke DRIVE: Powers the horizontal yoke coil.

SDRIVER Slow Sweep Yoke DRIVE Return: Current return from the horizontal yoke coil.

SSHAPE S SHAPE: Provides feedback to put an ““S” shape into the slow sweep ramp.

SSYNC Slow Sweep SYNCronizer: This signal syncronizes the slow sweep trace with the

fast sweep trace and the cathode drive signal.
VIDH VIDeo Drive Half Bright: Turns the CRT beam on half intensity.

VIDF ViDeo Drive Full Bright: Turns the CRT beam on full intensity.
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7-38 Troubleshooting the Analog Display Driver

SAFETY CONSIDERATIONS

Troubleshooting the analog display driver may require placing the A90 Assembly on
an extender board or removing the plastic shield from the bottom of the A99
Motherboard Assembly exposing dangerous voltages. Service should only be perform-
ed by service trained personnel who are aware af the hazards involved. voltages.
Hazardous voltage areas are outlined in red on the schematic diagram and compo-
nent locators. Use extreme care when troubleshooting in these areas.

WARNING l

8000 Vdc are present at all times in the flyback transformer and
CRT EVEN WHEN THE INSTRUMENT IS TURNED OFF. Be ex-
tremely careful when working in proximity to this area. The high
voltage can cause serious personal injury if contacted.

I WARNING l

Power Supply Capacitors on the A99 Motherboard Assembly will
remain charged to *+170 Vdc for at least three (3) minutes after
power is removed from the instrument. These voltages are expos-
ed when the protective plastic shield is removed. Be extremely
careful when working in proximity to this area. The high voltage
can cause serious personal injury if contacted.

[ wanenc_)

+ 450 and -150 Volts are present on the A90 Analog Display Driver
Assembly and the A99 Motherboard Assembly. Be extremely
careful when working in proximity to this area. The high voltage
can cause serious personal injury if contacted.

TROUBLESHOOTING AND REPLACING PARTS ON THE A99 MOTHERBOARD
ASSEMBLY

All parts on the A99 Assembly should be checked by removing the protective plastic
shield covering the bottom of the A99 Motherboard Assembly. The front panel
should not be removed while power is applied to the instrument. Once a faulty com-
ponent is isolated, the front panel can then be removed and the component re-
placed. Instructions for removing the front panel are given in Section 7-35 “A80 AND
A81 KEYBOARD ASSEMBLIES”
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l WARNING '

Disconnect the power cord before removing the front panel and
replace the front panel before re-applying power. Do not discon-
nect the green grounding wire connecting the front panel the the
chasis. If this grounding wire is disconnected the front panel can
charge up to 8000 Vdc.

General Troubleshooting

By observing the characteristics of a display failure, the problem can usually be
isolated to either the A90 Analog Display Driver Assembly or the A60 Digital Display
Driver Assembly. If the CRT screen is completely blank, the failure could be related
to any -hp-3561A assembly. Start the fault isolation procedure at TEST A to isolate
these types of failures. The following display symptoms most likely indicate a failure
in the A90 or A99 Analog Display Driver Assemblies:

® Vertical Position Incorrect

® Vertical Size Incorrect

® Horizontal Position Incorrect

® Horizontal Size Incorrect

¢ Brightness Will Not Adjust Correctly
® Focus Will Not Adjust Correctly

® Excessive Background Light

The following display symptoms most likely indicate a failure in the A60 Digital
Display Driver Assembly, however, these symptoms can also be caused by the main
processor. For information on isolating a failure to either the digital display driver or
the main processor, see the fault isolation section of this manual.

® Random Dots Appear on the Screen

® Random Dots Missing on the Screen

® Failure Appearing Only on the Alpha Numerics

¢ Failure Appearing Only on the Graphics

® Graticule has Missing Lines, Missing Dots, or Extra Dots

The following display symptoms most likely indicate a failure in the CRT or yoke.

® Display Pattern Trapezoidal
¢ Display Pattern Tilted to one side or the other

The display adjustment procedures given in Section 2 of this manual should always
be performed both before and after troubleshooting the A90 or A99 Assemblies.
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Measure the width of the “RTRC” pulse at the center horizontal graticule. The
pulse width should be 3.7 microseconds + .15 microseconds (+ 1.5 minor
division).

If the pulse width is too narrow, increase the total capacitance of C5 + C6 +
C7 + C8 by by adding 230 pF for every .1 microseconds that the pulse width is
too narrow. (e.g., If the pulse width is 3.5 microseconds wide, add a 470 pF
capacitor to any one of the unloaded positions to bring the pulse width up to
3.7 microseconds.)

If the pulse width is too wide, decrease the total capacitance of C5 + C6 + C7 +
C8 by deleting 230 pF for every .1 microseconds that the pulse width is too wide.
(eg., If the pulse width is 3.9 microseconds wide, replace one of the

1000 pF capacitors with a 470 pF capacitor to bring the pulse width down to

3.7 microseconds.

Table 7-63 A90 Assembly Signal Connections

INPUTS
Signal Functional Connector Origin
Name Block Number Assemblies
FSYNC D P90(B6) A60
SSYNC B P90(A4) A60
VIDF A P90(A18) A60
VIDH A P90(19) A60
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7-39 A99 MOTHERBOARD ASSEMBLY

7-40 Motherboard Circuit Description

The primary function of the motherboard assembly is to interconnect the signals of
all -hp-3561A circuit assemblies. In addition to signal interconnect, the Motherboard
Assembly contains part of the power supply circuits and part of the analog display
driver circuits. Troubleshooting information for the power supply circuits is included
with the A70, A71, and A72 Assemblies troubleshooting information. Troubleshooting
information for the analog display circuits is included with the A90 Assembly
troubleshooting information. Table 7-64 lists all inter-assembly signal connections.

Table 7-64 Signal Interconnect

Connector Number — J15 162
Pin Number — — B13 A13
t t
Signal Signal
Origin Destination
(Shown in bold)
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Control and 1/O Signals

Model 3561A

signal Assemblies
Name A65
A10 | A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | A81 | A8B2 | A90 | A99
A/D DATA 15 | )22
B13 | A2
ATN J52 )82
1/O A18 A14
BEEP Jj62 172
o B8 B16
BUBI 141 [
A6 A15
BUBS 141 165
A10 B16
CMOSS 41 165
B10 B18
COMP J10 | J15
B25 | B1
CONVERT J15 | )22
B16 | B2
COSINE 21 )51
A19 B8
DAV J52 )82
1/0 B16 A9
DATAREQ 15 | )22
B14 | B3
DMAI 21 J41
B16 A7
DSPH J41 joe1
_ B5 A7
DSPS 4 Jol
A9 A8
DF1BG J22 ' J32
A11 | B12
DF2BG )22 | )32
A10 | B13
DF3BG )22 | J32
A9 | B14
DF1BR J22 | J32
B11 | A12
DF2BR J22 | 132
B10 | A13
DF3BR )22 | j32
B9 | A14
ESR*4 J21 J51
A23 B3
EOI }52 )82
110 B15 A8
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Control and 1/O Signals

signal Assemblies
Name A65
A10 [ A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | AB1 | AB2 | A90 | A99
EXT SAMP )22 J82
A7 B18
EXT TRIG J52 j82
A8 A18
FECAL J10 j21
A15 B12
FECLKI J10 | J15
A24 | A2 .
FECLK J10 j21
Al6 B11
FEDATA J10  pal
B16 A1l
FEDATAIC J10 | )15
A25 | A1
FEISO 21
B14
FELATCHI Jj10 | 15
A23 | A3
FELATCH J10 21
B15 A12
FETRIG 15 | J22
L A13 | B5
FFTI J31 | 141
. B4 | A8
FPS M1 J81
B8 B14
FSYNC Jo1 J90
L B4 B6
HPCI 141 | )5
. B7 | A7
HPDI 41 | )51
B6 | A6
HPIBS J41 | 51
B11 | A11
IFC }52 182
I/O Al6 Al12
ISA J70 | J71
A10 | A16
B10
ISB }70 | )71
A9 | B16
B9
ISM J10 | J15
_ B23 | A6
LOS 41 | 5
A11 | A10
LOW+5 )42 170
B13 B13
LSYNC 162 71
B9 A10
NDAC )52 )82
1/O B18 A1
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Model 3561A
Control and 1/O Signals
signal Assemblies
Name A65
A10 | A15 | A20 [ A30 | A40 | A50 | A60 | A66 | A70 [ A71 | A72 | A81 | A8B2 | A90 | A99
NRFD )52 )82
11O B17 A1l
NOISE 152 j6 J300
L B21
PBG J32 | J42
B16 | B16
PBLDS 131 | 41
. A6 | A12
PBR J32 | J42
_ A16 | A16
PBR/W 131 | J41 | )51 | J61 | J65 )81
B7 [ B13 | A13 | A13 | B15 B13
PBUDS 131 | J41 | )51
B6 | A13 | B13
PDRIVE J90 | A99
A9 | T1
B9
PRAMRE 131 | 41
A7 | A4
PRIOS 132 | j42
B17 | B17
PRN SYNC J52 }82
A21 B19
PSENSE J90 | A99
A11 | T100
_ B11
RBR/W j21 | )31
’ A10 | B16
PWR FAIL 4 71
A4 A11
REN }52 J82
11O A1l5 B8
RESET J21 1 )31 | )41 | )51 | J61 | J65 )81
_ A21) B3 | B3 | A3 | A3 | B17 B17
RIOS j21 | )31
_ B10 | A16
SINT 41 | J51
B12 | A12
-SINE j21 J51
B19 A8
SRQ 152 182
110 Al17 A13
SSTAT J15 | J22
A14 | B4
SSYNC J61 190
B5 B4
SYNC2 21 J51
B18 A5
TRIG LVL J10 | J15
B24 | B2
VIDF Jo1 J90
B3 A18




Model 3561A
Control and 1/O Signals
. Assemblies
Signal
Name A65
A10 | A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | AB1 | A8B2 | A90 | A99
VIDH )61 J90
B2 A19
ZPHTRIG J21 151
A17 A9
1/3TRIG ]22 J52
B7 Ab
Data and Address Bus Signals
DIO1 )52 J82
110 B11 A4
DIO2 152 182
11O B12 A5
DIO3 )52 )82
11O B13 A6
DIO4 J52 )82
1/O B14 A7
DIO5 )52 }82
/O ATl B4
DIO6 )52 )82
1/O Al12 B5
DIO7 152 )82
110 A13 B6
DIO8 J52 }82
110 Al4 B7
PABO 41 | J51 | J61 | J65 181
B16 | B16 | B16 | A12 B11
PAB1 J41 | J51 | )61 | J65 ]81
A16 | A16 | A16 | B12 A1l
PAB2 Ja1 | J51 | )61 | J65
B15 | B15 | B15 | A13
PAB3 Ja1 J61 | )65
A15 A15 | B13
PAB4 Ja4 ]65
B14 Al4
PABS5 ja1 ]65
Al4 B14
PDBO J31 ()41 | J51 | J61 | )65 )81
110 B15 | B24 | B24 | B24 | A4 B6
PDB1 J31 1 )41 | J51 | )61 | )65 }81
1/O A15 | A24 | A24 | A24 | B4 A6
PDB2 J31 | )41 | J51 | J61 | J65 J81
11O B14 | B23 | B23 | B23 | A5 B7
PDB3 J31 1 141 | )51 | J61 | )65 181
110 A14 | A23 | A23 | A23 | B5 A7
PDB4 J31 | J41 | J51 | J61 | J65 )81
11O B13 | B22 | B22 | B22 | A6 B8
PDB5 J31 | ]41 | )51 | J61 | J65 181
/O A13 | A22 | A22 | A22 | Be A8
PDB6 J31 | J41 | )51 | J61 | J65 )81
11O B12 | B21 | B21 | B21 | A7 B9
PDB7 J31 1 141 | )51 | J61 | J65 181
/O A12 | A21 | A21 | A21 | B7 A9
PDB8 J31 | J41 | J51 | J61 | J65
110 B11 | B20 | B20 | B20 | A8
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Data and Address Bus Signals

Model 3561A

Signal Assemblies
Name
A65
A10 | A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | A8B1 | AB2 | A90 | A99
PDB9 J31 | J41 | J51 | )61
/O A11 [ A20 | A20 | A20
PDBA J31 | J41 | J51 | J61
110 B10 | B19 | B19 | B19
PDBB 31 | )41 | j51 | )6
110 A10 | A19 | A19 | A19
PDBC J31 | J41 | J51 | J61
11O B9 | B18 | B18 | B18
PDBD J31 | 141 | ]51 | J61
/O A9 | A18 | A18 | A18
PDBE J31 ) J41 | )51 | Je1
IfO B8 | B17 | B17 | B17
PDBF )31 | J41 | )51 | J61 | J65
110 A8 | A17 [ A17 | A17 | B11
RABO J21 | 31 | J42
/O A2 [ B24 | B11
RAB1 J21 | J31 | J42
/O B2 | A24 | A11
RAB2 121 | 31 | )42
11O A3 | B23 | B10
RAB3 21 | )31 | )42
1/0 B3 | A23 | A10
RAB4 J21 | J31 | J42
1/O A4 | B22 | B9
RAB5 j21 | 131 | )42
110 B4 | A22 | A9
RAB6 J21 | 131 | )42
IjO A5 [ B21 | B8
RAB7 J21 | 131 | J42
110 B5 [ A21 | A8
RABS J21 | 31 | J42
11O A6 | B20 | B7
RAB9 121 | )31 | J42
IO B6 | A20 | A7
RABA 121 | )31 | )42
1] A7 | B19 | B6
RABB J21 | )31 | J42
110 B7 | A19 | A6
RABC J21 | )31 | J42
/O A8 [ B18 | B5
RABD J21 | J31 | J42
110 B8 | A18 ( A5
RABE J21 | )31 | J42
110 A9 (B17 | B4
RABF J21 | 131 | )42
110 B9 | A17 | A4
RDBO J22 | J32
110 A12 | B11
RDB1 j22 | )32
1/O B12 | A11




Model 3561A
Data and Address Bus Signals
. Assemblies
Signal A65
Name A10 | A15 | A20 | A30 | A0 | A50 | A60 | A66 | A70 | A71 | A72 | A1 | AB2 | A90 | A99
RDB2 )22 | J32
1/O A13 | B10
RDB3 122 | J32
110 B13 | A10
RDB4 J22 | )32
110 A14 | B9
RDB5 122 | )32
Tle} B14 | A9
RDB6 )22 | )32
110 A15 | B8
RDB7 122 | 132
/0 B15 | A8
RDB8 122 | 132
110 Al6 | B7
RDB9 J22 | )32
110 B16 | A7
RDBA 122 | 132
110 A17 | B6
RDBB 122 | 132
1/O B17 | A6
RDBC J22 | )32
e} A18 | B5
RDBD J22 | )32
11O B18 | A5
RDBE )22 | )32
/0 A19 | B4
RDBF 122 | 132
Jle} B19 | A4
- Clocks
100 kHz 131 | 141
B2 | A3
256 kHz 21 170
B23 B8
4 MHz J41 | 151 165
B2 | A2 A17
10.24 MHz 115 | J21 151 :
A15 | A24 B2
20.48 MHz J15 1 )21 { j31 | 41
B15 | B24 | A2 | A2
Common Ground Power Supplies
+5V J10 | J15 | )22 | )32 | 142 | )52 | )62 | J65 | )70 | )71 181 | )82 | J90
A13| A8 |A21| A1 | A1 | A1 | A1 | A21 | A11 | A13 A19 | A2 | A4
B13 | B8 | B22 | B1 B1 B1 B1 | A22 | B11 | A14 A20 | B2 | B7
B22 | B2 | B2 B2 | B21 A15 B19 B19
B22 B14 B20
B15
+ 8V 122 A99
B21 U203
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Common Ground Power Supplies

Model 3561A

Signal Assemblies
Name A65
A10 | A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | A81 | A82 | A90 | A99
+12v, Jj70 J90 | A99
A7 A2 U200
A7
A1
B2
B21
+12Vy J15 | J22 142 | )52 | ]62 | ]J65 | }70 A99
A9 | A20 B3 | B3 | B3 | A20 A8 U201
B9
12V J15 | J22 J52 J70 ]82 | J90 | A99
A10 | B20 A3 B6 B20 | A3 (U202
B10 A20
B3
B20
45V, §70 | )71
A13 | A9
+12VBIAS 170 | 71
A16 | AS
Al17 | A6
B16
B17
-12VBIAS J70 | 71
Al14 | A7
A15 | A8
B14
B15
+ 450 Vpeak J90 | A99
B15 | T100
-150 Vpeak J90 | A99
A15 [ T100
Isolated Ground Power Supplies
+5V,, 115 J70 A99
A1 B3 U204
B21
+5Vg, 110 170 A99
A21 B2 U205
B21
+15V, J10 | )15 J70 A99
A18 | A18 B1 U301
B18 | B18
+ 24V, J10 J70 A99
A1l Al U302
B11
-15V, J10 | J15 J70 A99
Al17 | A19 A2 U300
B17 | B19




Model 3561A Service

Unregulated Power Supplies

Assemblies
Signal A65
Name A10 [ A15 | A20 | A30 | A40 | A50 | A60 | A66 | A70 | A71 | A72 | AB1 | AB2 | A90 | A99
+8V, J72 A99
(+12v) A18 U203
A19
+12Vy 172 J90 | A99
(+15V) A22 B18 | U200
A23 U201
A24
A25
12V, )72 182 A99
(-15V) A16 A1 U202
A17 B1
A20
A21
+5Vy, J70 J72 A99
(+8vl) A3 A7 U204
A8 U205
A9
+15Vy, 172 A99
(+19VvI) A3 U301
A4
+24Vy, 172 A99
(+27V1) Al U302
A2
A15Vy, 172 A99
“19vI) A5 U300
A6
Raw Power Supplies (unfiltered)
+8Vy 71 | )72
B7 | B18
B8 | B19
+12Vg 71 | 172
B1 | B22
B2 | B23
B3 | B24
B4 | B25
“12Vg 171 | )72
B5 | B20
B6 | B21
+ 5Vl )71 | )72
A22 | B7
B22 | B8
B9
+15Vk 71 )72
A24 | B3
B24 | B4
+24V, J71 | )72
A25 | B1
B25 | B2
A5V 171 | J72
A23 | B5
B23 | B6
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Line power supplies

Model 3561A

Signal Assemblies
Name A65
A10 A15 A20 A30 A40 A50 A60 A66 A70 A71 A72 A81 A82 A9 A99
BIAS AC1 171 A99
Al T2
A2
BIAS AC2 171 A99
A3 T2
A4
+170 Vdc J700 J200
1 1
2
-170 -vdc J700 j200
3 3
4













MENU DEPENDENT CONDI-
TIONS (BUBBLE MEMORY,
MODE SELECTED, TRACE TYPE,
MARKER TYPE)

MENU ENTRIES DISPLAYED
WHEN LABELED KEY IS PRESSED

HOW TO INTERPRET THE KEY MAP

KEY GROUP
LABELED FRONT PANEL KEY
DEFINING MENU
AVG
—
| ] T | ]
NARROW BAND OCTAVE AMS
TIME CAPTURE MODE OCTAVE AMS  RMS/OCTAVE EXP  pgaK HOLD
MODE TI OCTAVE PK CONT
) I OCTAVE PK HOLD | l
OFF OFF DEFINE DEF INE DEF INE
AVG OVLP AVG QVLP IAVG OVLP
AMS OCTAVE . N
AMS OVLD REJ OVLD REJ OVLD REJ
ON OFF ON OFF ON OFF
RMS OCTAVE
EXP WGHT EXP WGHT NORMAL
DISPLAY FINITE
PEAK OCTAVE
HOLD PK HOLD FAST
- DISPLAY CONT
TIME OCTAVE . FINITE PEAK HOLD
PK CONT REPEAT
- DISPLAY NORMAL
DEF INE DEF INE ) DISPLAY
NUM AVES NUM AVGS y
- FAST
SETUP SETUP | | DISPLAY
SELECT SELECT
REPEAT
DISPLAY
SECONDARY MENU DEFINED

MENU ENTRIES WITH

TIONAL SELECTIONS

BY PRIMARY MENU ENTRY

ADDI-

DISPLAY

NEXT DEF INE
TRACE TRACE
1
| 1
NARROW TIME THIRD/FULL
BAND CAPTURE OCTAVE
no[xe uo[)e uorz [ 1 l
' MAG OR
MAG L] + 1
MAG MAG MAG CHASE
PHASE PHASE PHASE {— - 1
TIME TIME TIME TR . R Mi
INPUT AVERAGE INPUT we L ;A o
MAG MAG MAG
MATH MATH MATH DEFINE SINGLE ki
UNCTION FUNCTION FUNCTION K4 INTEG
MATH FCN MATH FCN MATH FCN] DEFINE DOUBLE ke
SELECT SELECT SELECT K2 INTEG
TIME TIME TIME | SPECTRAL DIFF BN
SELECT "‘1 SELECT SELECT h—] DENSITY
TIME TIME TIME
REAL REAL LO SPAN
TIME TIME TIME
IMAG IMAG 1D SPAN
INPUT COMPRESS TIME
TIME REAL HI SPAN
COMPRESS INPUT
IMAG TIME
INPUT
TIME
STORE/
RECALL UNITS
I [ ,
TRACELBL DEF INE VOLT DEF INE
ON OFF F ILENAME {dBV) HZ/0RD
DEF INE USE CAT VOLT “2 Di;;:;e
TRACELBL F ILENAME {dBV) ™
. DEF INE
STORE STORE nv V/UNIT
IN M1 TRACE {dBV) )
STORE RECALL DEFINE
EU UNITEMKR
IN M2 TRACE (dBV)
RECALL Euv“a e
EU LBL
" DELETE 4BV} |
RECALL UNIT CAL HZ
w2 ABORT SELECT (SEC)
T :
BUBBLE faessut CATALOG X UNITS —
OFF
TRACEFLE] | ON SELECT (SEC)
SELECT
k ORD
(REV)

VERT
SCALE
MAGNITUDE PHASE TIME
TAce TRACE TRACE
SINGLE SINGLE SINGLE
AUTO SCL UTO SCL UTO SCL
FULL SCL DEF INE FULL SCL
HOLD TRK CENTER HOLD TRK
DEF INE DEF INE DEFINE
FULL SCL DEG/DIV CENTER
DEF INE DEFINE
dB/DIV NIT/DIV
LINEAR
L06
FORMAT

NARROW BAND l

TIME CAPTURE
MODE

OCTAVE

MO?ES

SINGLE

SINGLE

UPPER
LOWER

UPPER
LOWER

FRONT

BACK

FRONT
BACK

MAG MAP/
(CLEAR)

VERTICAL
OFFSET

iy
SNGL. MAP
FULL MAP

oy
DEFINE
# IN MAP

TIME/PHASE
TRACE

SPCL MKR

MAGNITUDE
TRACE

MARKER

m

1

T
SIDEBAND
MARKER

{

MKR
ON OFF

MKR
ON  OFF

OFF

OFF

MKR-~>
PEAK

MKR -->
PEAK

BAND —}

MKR-=>
CTR FREG

MKR -->

HARMONIC

HARMONIC

FULL SCL

PEAK TRK
ON OFF

MKR ~-->
CTR FREG

SIDEBAND

SIDEBAND

STEP
ON OFF

PEAK TRK
ON  OFF

DEFINE
MKR POS

STEP
ON  OFF

DEFINE
MKR POS

DEFINE
CARR FRO

DEF INE
S8 FRO

DEFINE
NUM S8

T
HARMONIC
MARKER

H

1

BAND
MARKER

1

OFF

OFF

REL MKR
ON OFF

BAND

BAND

MKR -->

HAMONIC

HARMONIC

DEFINE
MAG REF

SIDEBAND

SIDEBAND

DEFINE

|

J

HAS REF

DEF INE
FUND FRG

DEFINE
LEFT FRQ

DEFINE
REG REF

DEFINE
NUM HARM

DEFINE
RAGHT FRG

DEFINE
[TIME REF

BAND TRK
ON  OFF
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|

UTO RNG
ON OFF

|

IAUTG CAL
ON OFF

DEFINE
RANGE

SINGLE
CAL

SINGLE
AUTO RNG

COUPLE
AC  DC

A WT FLT
ON  OFF

ICP CURR
ON  OFF

CAL SIG

ON OFF

BUBBLE
NOT PqESENT

|
BUBBLE
PRE?ENT

INSTR STATE

RECALL

BUBBLE
PRETENT

BUBBLE
NOT P?ESENT

SAVE
STATE 1

DEF INE
FILENAME

RECALL
PWR DOWN

RECALL
PNR DOWN

SAVE
STATE 2

USE CAT
FILENAME

DEFINE
FILENAME

RECALL
STATE 4

SAVE
STATE 3

SAVE
STATE

USE CAT
FILENAME

RECALL
STATE 2

SAVE
STATE 4

DELETE

RECALL
STATE

RECALL

STATE 3

SAVE
STATE 5

ABORT

CATALOG
ON OFF

RECALL
STATE 4

SAVE
STATE 8

CATALOG
ON OFF

ABORT

RECALL
STATE 5

VIEW
ON/OFF

PRESET

RECALL
STATE 8

MEASUREMENT

MODE AVG
1 —
NARRONW DEF INE NARROW BAND OCTAVE
BAND ‘TEST NUM TIME CAPTURE MODE
MODE |
THIRD START
OCTAVE BL TST OFF OFF
FULL START AMS OCTAVE
OCTAVE ONT TST RMS
TIME STOP RMS OCTAVE
CAPTURE TEST EXP WGHT EXP WGHT
EXT SAMP ERR STOP PEAK OCTAVE
ON OFF ON OFF HOLD PK HOLD
DEF INE EXIT TIME OCTAVE
PULS/REV TST MODE PK CONT
TEST | DEF INE DEFINE
SELECT CONTINUE NUM AVGS M AVGS
SETUP SETUP |
SELECT SELECT
FREQ WINDOW
NARROW BAND OCTAVE
TIME CAPTURE MODE
MODE
1 |
MAX FLAT TOP
k—:ooxnx STOP (I ACC)
DEF INE DEFINE
START LTOP FRO HANNING
DEFINE DEFINE
CENTER LTOP BND UNIFORM
DEFINE EXPONTL
DEF INE DEFINE
TIME LEN EXP TC
FRQ@ AXIS
LIN LOG

START

HPIB

TIME
BUFFER
] ] 1
RMS NO BUBBLE
OCTAVE RMS  RMS/OCTAVE EXP  PEAK HOLD BUBBLE PRETENT
TIM l
OCTAVE PK HoLp OCTAVE PK CONT | 1
START START DEFINE
DEFINE DEFINE DEFINE CAPTURE CAPTURE F ILENAME
AVG QVLP AVG QVLP IAVG OVLP v N
+ DEF INE DEFINE USE CAT
OVLD REJ OVLD REJ OVLD REJ # OF REC # OF REC IF ILENAME
ON OFF ON OFF ON OFF
NOFAL DEF INE DEF INE STORE
START t START t BUFFER
DISPLAY FINITE .
- DEF INE DEF INE RECALL
FAST CONT % INCR £ INCR BUFFER
DISPLAY N
FINITE PEAK HOLD DEFINE DEFINE
REPEAT 200M X 200M X DELETE
DISPLAY NORMAL v - v
' DISPLAY DEF INE DEFINE
Z00M FRG Z00M FRO ABORT
FAST
DISPLAY . CATALOG
SELECT ON  OFF
REPEAT v
DISPLAY
SOURCE
OFF
PERIODIC
NOISE
RANDOM
NOISE
IMPULSE
DEF INE
ATTEN
DEF INE
REC/IMPL

1

DEFINE |

ADDRESS

TLK ONLY
ON OFF

PwronSRG
ON OFF

TRIG

|

——1

FREE RUN
TRIGGER

SLOPE
POS NEG

MAN ARM
AUTO ARM

DEFINE
OF RNG

INPUT
TRIGGER

DELAY
ON  OFF

EXTERNAL
TRIGGER

DEFINE
- DELAY

SOURCE
TRIGGER

IINTERNAL
TRIGGER

SETUP

SELECT

MARKER

| -
DEFAULT
PLOT SETUP
COPY TO LOT SPD
PRINTER LOW FST
PLOT DEF INE
A LINE

PAUSE
/CONT

ANNOTATE
ON OFF

DEFINE
B LINE

s

GRID
ON OFF

DEFINE
A PEN

DEF INE

sETP ||

SELECT B PEN
ABOAT DEFINE
pLOT AID PEN
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Product Line Sales/Support Key

Key Product Line

A Analytical

CM Components

C - Computer Systems Sales only

CH Computer Systems Hardware Sales and Services
CS Computer Systems Software Sales and Services
E Electronic instruments & Measurement Systems

M Medical Products

MP Medical Products Primary SRO

MS Medical Products Secondary SRO
P Personal Computation Products

*  Sales only for specific product ne

Support only for specific product line
IMPORTANT: These symbois designate general product line capability. They do not

insure saies or support availability for all products within a line, at all ocations.

Contact your local sales office for information regarding locations where HP support

is availabie for specific products.
HP distributors are printed in italics.

HEADQUARTERS OFFICES

if there is no sales office listed for your area, contact one of these

headquarters offices.

NORTH/CENTRAL AFRICA
Hewlett-Packard S.A.

7, Rue du Bois-du-Lan

CH-1217 MEYRIN 2, Switzerland

Tek (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewleti-Packard Asia Lid.

6th Floor, Sun Hung Kai Centre
30 Harbour Rd.

G.P.0. Box 795

HONG KONG"

Tel: 5-832 3211

After Jan. 1, 1984

47th Floor, China Resources Bidg.
26 Harbour Rd., Wanchai
HONG KONG

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewlelt-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0.Box 72

A-1222 VIENNA, Austria

Tel: (222) 2365110

Telex: 13 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

P.0.Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

SOUTH EAST EUROPE
Hewlett-Packard S.A.

7, Rue du Bois-du-Lan
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

OTHER EUROPE
Hewiett-Packard S.A.

P.0. Box

150, Rte du Nant-D'Avril
CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83 8111

Telex: 22486 hpsa

Cable: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlelt-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, 1. 60008
Tel: (312) 255-9800

SOUTHERN USA
Hewlett-Packard Co.
2000 South Park Place
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA
Hewiett-Packard Co.
3939 Lankershim Bivd.
P.0. Box 3919

LOS ANGELES, CA 91604
Tel: (213) 506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
intercontinental Headquarters
3495 Deer Creek Road

PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

SALES & SUPPORT OFFICES

Arranged alphabetically by country (ﬂ

ANGOLA

Telectra

Empresa Técnica de Equipamentos
R. Barbosa Rodrigues, 41-1 DT.
Caixa Postal 6487

LUANDA

Tel: 35515,35516

EP

ARGENTINA
Hewilett-Packard Argentina S.A.
Avenida Santa Fe 2035
Marlinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 17595 BIONAR

Cable: HEWPACKARG
AECHCSP

Biotron SA.C.IM. e |,

Av Paseo Colon 221, Piso 9
1399 BUENOS AIRES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adelaide, South Australia
Office

Hewlett-Packard Australia Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide

A* CHCM, EMSP

Brisbane, Queensiand Office
Hewlett-Packard Australia Lid.

10 Payne Road

THE GAP, Queensiand 4061

Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACHCMEMP

Canberra, Australia
Capital Territory
Office

Hewlett-Packard Australia Lid.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
CH,CMEP

Melbourne, Victoria Office
Hewlett-Packard Australia Lid.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Tel: 895-2895

Telex: 31-024

Cabie: HEWPARD Melbourne
A,CH,CM,CS EMS,P

Perth, Western Australia
Office

Hewiett-Packard Australia Lid.
261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
ACH,CMEMS,P

Sydney, New South Wales
Office

Hewlett-Packard Australia Lid.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113

Tel: 887-1611

Telex: 21561

Cable: HEWPARD Sydney
ACH,CM,CSEMS P

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grotienhofstrasse 94
A-8052 GRAZ

Tel: (0316) 291 5 66
Telex: 32375

CHE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 23 65 11-0
Telex: 134425 HEPA A
A,CH,CM,CS EMS,P

BAHRAIN

Green Salon

P.0. Box 557
Manama

BAHRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
ECM

BELGIUM

Hewlett-Packard Beigium S.A./N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS E MP,P

BRAZIL

Hewlett-Packard do Brasil l.e.C. Lida.
Alameda Rio Negro, 750
Alphaville

06400 BARUERI SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACHCM,CSEMP
Hewlett-Packard do Brasil l.e.C. Lida.
Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tel: (021) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A,CHCMEMSP*

ANAMED I.C.El Ltda.

Rua Bage, 103

04012 SAO PAULO

Tel: (011) 570-5726

Telex: 021-21905 HPBR-BR

M
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

CANADA

Alberta

Hewlett-Packard (Canada) Lid.
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 677
Tel: (403) 235-3100
ACHCME* MSP*
Hewlett-Packard (Canada) Lid.
11120A-178th Street
EDMONTON, Alberta T5S 1P2
Tel: (403) 486-6666
ACH,CM,CS,E.MS,P

British Columbia
Hewiett-Packard (Canada) Lid.
10691 Shellbridge Way
RICHMOND,

British Columbia V6X 2W7

Tel: (604) 270-2277

Telex: 610-922-5059
A,CH,CM,CS,E* MS,P*

Manitoba

Hewilett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H OY1
Tel: (204) 786-6701
A,CH,CM,E MS P*

Nova Scotia

Hewlett-Packard (Canada) Ltd.

P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 326
Tet: (902) 469-7820
CH,CM,CS,E* MS P*

Ontario
Hewlett-Packard (Canada) Ltd.
3325 N. Service Rd., Unit 6
BURLINGTON, Onlario P3A 2A3
Tel: (416) 335-8644
CcsSM*
Hewleti-Packard (Canada) Ltd.
552 Newboid Street
LONDON, Ontario N6E 2S5
Tet: (519) 686-9181
ACHCME"* MSP*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,CH,CM,CS,EMP P
Hewlett-Packard (Canada) Lid.
2670 Queensview Dr.
OTTAWA, Onlario K28 8K1
Tel: (613) 820-6483
ACH,.CM,CS.E* MSP*
Hewlett-Packard (Canada) Lid.
220 Yorkland Bivd., Unit #11
WILLOWDALE, Ontario M2J 1R5
éel: (416) 499-9333

H

Quebec

Hewlett-Packard (Canada) Lid.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
A,CH,CM,CS.E,MPP*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Valion

2323 Du Versont Nord

STE. FOY, Quebec GIN 4C2
(T;ﬂ: (418) 687-4570

CHILE

Jorge Calcagni y Cia. Lida.
Av. ltalia 634 Sanliago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chile) Lida.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL
Cable: Olympiachile Santiagochile
CHCS,P

CHINA, People’s Republic of

China Hewlett-Packard Rep. Office
P.O. Box 418

1A Lane 2, Luchang St.

Beiwei Rd., Xuanwu District
BENING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A.CHCM,CSEP

COLOMBIA
Instrumentacion

H. A. Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Aparlado Aereo 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO
Cable: AARIS Bogola
CMEM

Casa Humbolot Ltda.
Carrera 14, No. 98-60
Apartado Aereo 51283
BOGOTA 1, D.E.

Tel: 256- 1686

Telex: 45403 CCAL CO.
A

COSTA RICA

Cienlifica Coslarricense S.A.
Avenida 2, Cakle 5

San Pedro de Monles de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

CYPRUS

Telerexa Lid.

P.0. Box 4809

14C Slassinos Avenue
NICOSIA

Tel: 62698
Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
ACHCM,CSEMS,P
Hewlett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00
Telex: 37409 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Mejia y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA) P

ECUADOR

CYEDE Cia. Lida.

Avenida Eloy Alfaro 1749
Casila 6423 CC/

auiro

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CMEP

Hospilalar S.A.

Robles 625

Casila 3590

auiro

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

Internalional Engineering Associales

24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23829, 21641
Telex: IEA UN 93830
CHCS.EM

EGYPOR

P.0.Box 2558

42 El Zahraa Street
CAIRO, Egypt

Tel: 65 00 21

Telex: 93 337

P

EL SALVADOR
IPESA de El Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 IPESASAL
ACHCMCSEP

FINLAND
Hewlett-Packard Oy
Revontulentie 7
PL24

SF:02101 ESPOO 10
Tel: (90) 4550211
Telex: 121563 hewpa sf
CH,CM,CS,P
Hewlett-Packard Oy
(Olarinluoma 7)
PL24

02101 ESPOO 10
Tel: {90) 4521022
AEMS
Hewlett-Packard Oy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (341) 216318
CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-80140-14 OULY
Eﬁ: (981) 338785

FRANCE
Hewlett-Packard France
Z.l. Mercuwre B

Rue Berthelot

F-13763 Les Miles Cedex
AIX-EN-PROVENCE

Tet: 16 (42) 59-41-02
Telex: 410770F
ACHEMSpP*
Hewlelt-Packard France
64, rue Marchand Saillant
F-61000 ALENCON

Tel: 16 (33) 29 04 42
Hewilett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESANCON
Tel: 16 (81) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon lii
F-29000 BREST

Tel: 16 (98) 03-38-35
Hewieft-Packard France
Chemin des Moutties
Boite Postale 162
F-69130 ECULLY Cedex (Lyon)
Tet: 16 (78) 833-81-25
Telex: 3106 17F
A,CH,CS.EMP
Hewlett-Packard France
Towr Lorraine
Boulevard de France
F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Eelex: 6923 15F

Hewiett-Packard France

Parc d'Activile du Bois Briard
Ave. du Lac

F-91040 EVRY Cedex

Tel: 16 6 077-8383

Telex: 6923 15F

E

Hewlelt-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)

Tel: 16 (76) 25-81-41

E:lex: 980124 HP GRENOB EYBE

Hewilett-Packard France
Centre d’Affaire Paris-Nord
Bétiment Ampére 5 étage
Rue de la Commune de Paris
Boite Postale 300

F-83153 LE BLANC MESNIL
Tel: 16 (1) 865-44-52

Telex: 211032F

CH,CS.EMS

Hewlett-Packard France

Parc d'Activités Cadera
Quartier Jean Mermoz
Avenue du Président JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: 16 (56) 34-00-84

Telex: 550105F

CHEMS

Hewlett-Packard France
immueble “Les 3 B”
Nouveau Chemin de la Garde
ZAC de Bois Briand.
F-44085 NANTES Cedex

Tc;t' 16 (40) 50-32-22



FRANCE (Cont'd)
Hewlett-Packard France

125, rve du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63
Hewlett-Packard France

Zone Industrielie de Courjaboeut
Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F
A,CH,CM,CS.EMP P
Hewlett-Packard France

Paris Porte-Maitiot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16

Tet: 16 (1) 502-12-20

Telex: 613663F

CHMS,P

Hewlett-Packard France

124, Boulevard Tourasse
F-64000 PAU

Tel: 16 (59) 80 38 02

Hewlett-Packard France

2 Akée de la Bourgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 7409 12F
CH,CM,EMSP*
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN

Tel: 16 (35) 63-57-66
CH**.CS

Hewlett-Packard France

4 Rue Thomas Mann
Boite Postale 56

F-67033 STRASBOURG Cedex
Tel: 16 (88) 28-56-46
Telex: 89014 1F
CHEMSP*
Hewlelt-Packard France
Le Péripole

20, Chemin du Pigeonnier de la

(]
F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531639F
ACHCSEP*
Hewlett-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16

Hewlett-Packard France
Carolor

ZAC de Bois Briand
F-57640 VIGY (Metz)
Tel: 16 (8) 771 20 22
CH

Hewlett-Packard France
immeuble Péricentre

F-59658 VILLENEUVE D'ASCQ Cedex

Tei: 16 (20) 91-41-25
Telex: 160124F
CHEMSP*

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschiiftsstelle
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-80-86
Telex: 018 3405 hpbin d
ACHEMP

Hewlett-Packard GmbH
Geschiftsstefie
Herrenberger Strasse 130
D-7030 BOBLINGEN

Tel: (7031) 14-0

Telex:
A,CH,CM,CS,EMP P

Hewilett-Packard GmbH
Geschiffisstelle
Emanuel-Leutze-Strasse 1
D-4000 DUSSELDORF
Tel: (0211) 5971-1
Telex: 085/86 533 hpdd d
ACH,CS.EMS,P
Hewlett-Packard GmbH
Geschiftsstelle
Schieefstr. 28a

D-4600 DORTMUND-

Tel: (0231) 45001
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postiach 560 140
D-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: 04 13249 hptfm d
A,CH,.CM,CS.EMPP
Hewlett-Packard GmbH
Geschéftsstelle
Aussenstefie Bad Homburg
Louisenstrasse 115
D-6380 BAD HOMBURG
Tel: (06172) 109-0
Hewlett-Packard GmbH
Geschiffisstelie
Kapstadtring 5

D-2000 HAMBURG 60
Tel: (040) 63804-1
Telex: 021 63 032 hphh d
A.CH,CS,EMS,P
Hewlelt-Packard GmbH
Geschiiftsstelle

Heidering 37-39

D-3000 HANNOVER 61
Tel: (0511) 5706-0
Telex: 092 3259
ACHCMEMS,P
Hewlett-Packard GmbH
Geschiftsstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschitftsstelle
Messerschmiltsirasse 7
D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE*

Hewlett-Packard GmbH
Geschiiftsstelle
Enhhericherstr. 13

D-8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860
CH,CMEMS P
Hewleti-Packard GmbH
Geschiifsstelle
Eschenstrasse 5

D-8028 TAUFKIRCHEN
Tel: (089) 6117-1

Telex: 0524985
A.CHCM.EMS,P

SALES & SUPPORT OFFICES

Arranged alphabetically by country

GREAT BRITAIN
Se¢ United Kingdom

GREECE

Koslas Karaymnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCMCSEMP

PLAISIO S.A.

G. Gerardos

24 Stournara Street
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314766

Telex: 4192 TELTRO GU
ACHCMCS.EMP

HONG KONG

Hewlett-Packard Hong Kong, Ltd.

G.P.0. Box 795

Sth Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CH,CS,P

CET Lid.

1402 Tung Wah Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

oM

Schmidt & Co. (Hong Kong) Lid.
Wing On Centre, 28th Fioor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX

AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli-Tryggvagoty
P.0. Box 895

I1S-REYKJAVIK

Tel: 1-58-20, 1-63-03

']

INDIA

Computer products are sold through
Blue Star Ltd. All computer repairs and
maintenance service is done through

Computer Maintenance Corp.

Blve Star Lid.

Sabri Complex Il Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
ACH*.CMCS".E

Blue Star Lid,

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Star Ltd,

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422.6155

Telex: 011-4093

Cable: FROSTBLUE
ACH*.CMCS* EM

Blue Star Ltd,

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Bive Star Ltd.

7 Hare Slreet
CALCUTTA 700 001
Tel: 12-01-31

Telex: 021-7655
Cable: BLUESTAR
AM

Blue Star Lid,

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379
Cable: BLUESTAR
AM

Bluve Star Lid.
Bhandari House, 71tv8th Fioors
91 Nehru Place

NEW DELM! 110 024
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH*,CMCS*.EM

Blue Star Lid.

15/16:C Wellesley Rd.
PUNE411011

Tel: 22775

Cable: BLUE STAR

A

Bive Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blve Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

£

Computer Maintenance Corporation
Ld

115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel: 310- 184, 345-774
Telex: 031-2960

CH**

“l
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/Jkt.

J. Aboul Muis 62
JAKARTA

Tel: 21-373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
P.0.Box 2497/t

Antara Bldg., 17th Floor
JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL IA
ACSEM

BERCA Indonesia P.T.
P.O. Box 174/5BY.

J. Kutei No. 11
SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A" EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS

IRELAND
Hewiett-Packard frefand Lid.
82/83 Lower Leeson Street
DUBLIN 2

Tel: 0001 608800

Telex: 30439
ACHCMCSEMP

Cardiac Services Lid.
Kilmore Road

Arlane

DUBLIN 5

Tel: (01) 351820

Telex: 30439

M

ISRAEL

Eldan Electronic Instrument Lid.
P.0.Box 1270

JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242

Telex: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola Israel Ltd.

16 Kremenetski Sireet

P.0. Box 25016

TEL-AVIV 67899

Tel: 3 88 388

Telex: 33569 Molil IL

Cable: BASTEL Tel-Aviv
CH.CM,CS.EMP

ITALY

Hewlett-Packard lialiana S.p.A
Traversa 99C

Via Giufio Petroni, 19

1-70124 BARI

Tel: (080) 41-07-44

M

Hewlett-Packard ltafiana S.p.A.
Via Martin Luther King, 38/
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CHEMS

Hewlett-Packard Haliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tei: (095) 37-10-87

Telex: 970291

cP

Hewlett-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
(Milano)

Tel: {02) 923691

Telex: 334632
A,CH,CM,CS.EMPP
Hewlett-Packard italiana S.p.A.
Via C. Colombo 49

1-20090 TREZZANO SUL NAVIGLIO
(Milano)

Tel: (02) 4459041

Telex: 322116

CM

Hewlett-Packard italiana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPOLI

Tel: (081) 7413544

Telex: 710698

ACHE

Hewiefl-Packard Haliana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard Htaliana S.p.A.
Via Pelizzo 15

1-35128 PADOVA

Tel: (049) 664888

Telex: 430315

ACHEMS

Hewilett-Packard Haliana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514
A,CH,CM,CS.EMS.P*
Hewlett-Packard ltafiana S.p.A.
via di Casellina 57/C

1-50018 SCANDICCHFIRENZE
Tel: (055) 753863
Hewlett-Packard Haliana S.p.A.
Corso Svizzera, 185

1-10144 TORINO

Tel: (011) 74 4044

Telex: 221079

CHE

JAPAN
Yokngawa-Hewilett-Packard Lid.
152-1, Onna

ATSUGH, Kanagawa, 243

Tel: (0462) 28-0451

CM,C*E
Yokogawa-Helwett-Packard Ltd.
Meiji-Seimei Bldg. 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: 472 25 7701

E.CH,CS

Yokogawa-Hewlett-Packard Lid.
Yasuda-Seimei Hiroshima Bidg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel: 82-241-0611

Yokogawa-Hewlett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CM,E
Yokogawa-Hewlett-Packard Lid.
Asahi Shinbun Daiichi Seimei Bidg.
4-7, Hanabata-cho
KUMAMOTO,860

Tel: (0963) 54-7311

CHE
Yokogawa-Hewlett-Packard Lid.
Shin-Kyoto Center Bldg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CHE
Yokogawa-Hewlett-Packard Lid.
Mito Mitsui Bidg

4-73, Sanno-maru, 1 Chome
MITO, Ibaraki 310

Tel: (0292) 25-7470

CH,CM,E
Yokogawa-Hewiett-Packard Lid.
Sumitomo Seimei 14-9 Bidg.
Meieki-Minami, 2 Chome
Nakamura-ku

NAGOYA, 450

Tel: (052) 571-5171
CH,CM,CS,EMS
Yokogawa-Hewlell-Packard Lid.
Chuo Bidg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CHCM,CS.EMPP*
Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewleit-Packard Lid.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160

Tel: 03-348-4611

CHE
Yokogawa-Hewlett-Packard Lid.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03) 331-611

Telex: 232-2024 YHPTOK
A.CH,CM,CS.EMPP*
Yokogawa-Hewlett-Packard Lid.
Daiichi Asano Buitding

2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: (0286) 25-7155

CHCSE

Yokogawa-Hewilett-Packard Ltd.
Yasuda Seimei Nishiguchi Bidg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

CH,CME

JORDAN

Mouasher Cousins Company
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Ltd., Inc., Kenya
P.0.Box 30070

NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics HP Division
12 Fi. Kinam Blog.

San 75-31, Yeoksam-Dong
Kangnam-Ku

Yeongdong P.0. Box 72

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCM.CS.EMP

KUWAIT

Al-Khaldiya Trading & Conlracling
P.0. Box 830 Salat
KUwAIT

Tel: 42-4910, 41-1726
Telex: 22481 Areeg ki
CHEM

Photo & Cine Equipment
P.0. Box 270 Salat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 22247 Matin ki

P

LEBANON
G.M. Dolmadjian
Achrafieh

P.O. Box 165.167
BEIRUT

Tel: 290293
MP**

Computer Information Systems
P.0. Box 11-6274
BEIRUT

Tel: 8940 73
Telex: 22259

c

LUXEMBOURG
Hewlett-Packard Belgium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS.EMPP

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heighis
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEMP*



MAYLAYSIA (Cont’d)
Protel Engineering

P.0.Box 1917

Lot 6624, Section 64

23/4 Pending Road
Kuching, SARAWAK

Tel: 36299

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philp Toledo Ltd.
Notabie Rd.

MRIENEL

Tel: 447 47, 455 66
Telex: Media MW 649
EP

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
ACHCS.EMSP
Hewlett-Packard Mexicana, S.A.
de C.V.

Ave. Colonia del Valle 409

Col. dei Valle

Municipio de Garza Garcia
MONTERREY, Nuevo Leon

Tei: 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhtémoc
MEXICO D.F. 06140

Tel: 553- 1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karalchi
CASABLANCA

Tel: 304 1-82, 3068-38
Telex: 23051, 22822
E

Gerep

2 rue d'Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 739

P

NETHERLANDS
Hewlett-Packard Nederiand B.V.
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL 1180 AR AMSTELVEEN

Tel: (020) 47-20-21

Telex: 13 216 HEPA NL
A,CH.CM,CS E MPP
Hewiett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE A/D WSSEL
P.0. Box 41

NL 2800AA CAPELLE A/D JSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL
ACH,CS.E

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN

P.0. Box 2342

NL 5600 CH EINDHOVEN

Tel: (040) 326911

Telex: 51484 hepae nl

ACH' " EM

NEW ZEALAND
Hewlett-Packard (N.2.) Lid.

5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CHCMEP*
Hewlett-Packard-(N.Z.) Lid.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cabie: HEWPACK Wellington
CH,CM,EP

Northrop Instruments & Systems Lid.
369 Khyber Pass Road

P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems Lid.
110 Mandeville St.

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems Lid.
Sturdee House

85-87 Ghuznee Street

P.0. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See United Kingdom

NORWAY

Hewlett-Packard Norge A/S
Folke Bernadottes vei 50

P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40

Telex: 16621 hpnas n
CH,CS.EMS

Hewlett-Packard Norge A/S
Osterndaien 16-18

P.0. Box 34

N-1345 OSTERAS

Tel: 0047/2/17 11 80
Telex: 16621 hpnas n
ACHCM,CSEMP

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3269 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169

MNUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN M8

SALES & SUPPORT OFFICES (]
Arranged alphabetically by country (”B

PAKISTAN

Mushko & Company Lid.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 51071

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Lid.
Oosman Chambers
Abdullah Haroon Road
KARACHI 0302

Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA 5

Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cfa Electro Médica S.A.

Los Flamencos 145, San Isidro
Casifla 1030

LIMA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
CMEMP

PHILIPPINES

The Online Advanced Syslems
Corporation

Rico House, Amorsolo Cor. Herrera
Street

Legaspi Village, Makali

P.0. Box 1510

Melro MANILA

Tel: 85-35-81, 85-34-91, 85-32-21
Telex: 3274 ONLINE

ACHCSEM

Electronic Specialists and Proponents
inc.

690-B Epifanio de los Santos Avenue
Cubao, QUEZON CITY

P.0. Box 2649 Manila

Tel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE
MACKAY BOOTH

P

PORTUGAL

Mundinter

Intercambio Mundial de Comércio
SARL.

P.0. Box 2761

Av. Antonio Augusto de Aguiar 138
P-LISBON

Tel: (19) 53-21-31, 53-21-37
Telex: 16691 munler p

M

Soquimica

Av. da Liberdade, 220-2

1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA

P

Telectra-Empresa Técnica de
Equipmentos Eléctricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CHCSEP

PUERTO RICO
Hewleti-Packard Puerto Rico
Ave. Mufioz Rivera #101
Esq. Calle Ochoa

HATO REY, Puerio Rico 00918
Tel: (809) 754-7800

Hewiett-Packard Puerto Rico
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico

P.0. Box 4407

CAROLINA, Puerto Rico 00628
Tel: (809) 762-7255

A,CH,CS

QATAR
Computearbia

P.0. Box 2750

DOHA

Tel: 883555

Telex: 4806 CHPARB
P

Eastern Technical Services
P.0.Box 4747

DOHA

Tel: 329 993

Telex: 4156 EASTEC DH

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DH

M

SAUDI ARABIA
Modern Electronic Eslablishment
Hewletl-Packard Division
P.0. Box 22015

Thuobah

AL-KHOBAR

Tel: 895-1760, 895-1764
Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CHCSEM

Modern Elecironic Establishment
Hewleli-Packard Division
P.0. Box 1228

Redec Plaza, 6th Floor
JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CHCSEM

Modern Eleclronic Eslablishment
Hewlelt-Packard Division
P.0.Box 22015

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CHCSEM

Abaul Ghani El Ajou

P.0. Box 78

RIYADH

Tel: 40 41717

Telex: 200 932 EL AJOU

P

SCOTLAND
See United Kingdom

SINGAPORE

Hewlett-Packard Singapore (Sales)
Pte. Lid.

#08-00 Inchcape House

450-2 Alexandra Road

P:0. Box 58 Alexandra Rd. Post Office
SINGAPORE, 9115

Tel: 631788

Telex: HPSGSO RS 34209

Cable: HEWPACK, Singapore
ACHCS.EMSP



O]

SALES & SUPPORT OFFICES

Arranged alphabetically by country

SINGAPORE (Cont'd)
Dynamar International Lid,
Unit 05-11 Block 6

Kolam Ayer Induslrial Eslate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

[~}

SOUTH AFRICA

Hewlett-Packard So Africa (Pty.) Lid.

P.0. 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.EMSP

Hewlett-Packard So Africa (Pty.) Lid.

P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.) Ltd.

6 Linton Arcade
511 Cape Road
Linton Grange
PORT ELIZABETH 6000
Eel: 041-302148

H

Hewlelt-Packard So Africa (Pty.) Lid.

P.0.Box 33345

Glenstantia 0010 TRANSVAAL
1st Floor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32163

CHE

Hewlett-Packard So Africa (Pty.) Lid.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CHCM,CSEMSP

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321
E-BARCELONA 29

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
ACHCSEMSP
Hewlett-Packard Espafiola S.A.
Calle San Vicente S/No

Edificio Albia 1}

E-BILBAO 1

Tel: 423.83.06

ACHEMS

Hewlett-Packard Espafiola S.A.
Crta. de la Corufia, Km. 16, 400
Las Rozas

E-MADRID

Tet: (1) 637.00.11

CH,CSM

Hewlett-Packard Espafiola S.A.
Avda. S. Francisco Javier, S/no
Planta 10. Edificio Sevilla 2,
E-SEVILLA §

Tel: 64.44.54

Telex: 72933

ACSMSP

Hewlet-Packard Espafiola S.A.
Calle Ramon Gordillo, 1 {Entlo.3)
E-VALENCIA 10

Tel: 361-1354

CHP

SWEDEN

Hewielt-Packard Sverige AB
Sunnanvagen 14K

$-22226 LUND

Tel: (046) 13-69-79

Telex: {854) 17886 (via Spinga
office)

CH

Hewlett-Packard Sverige AB
Ostra Tuligatan 3

$-21128 MALMO

Tel: (040) 70270

Telex: (854) 17886 (via Spinga
office)

Hewlett-Packard Sverige AB
Vistra Vintergatan 9

§-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,CHCM,CSEMSP
Hewletl-Packard Sverige AB
Frotalisgatan 30
S-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50

Telex: (854) 17886 (via Spinga
office)

CHEP

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-Lan

Case Postale 365

CH-1217 MEYRIN 2

Tel: (0041) 22-83-11-11
Telex:27333 HPAG CH
CH,CM,CS

Hewlett-Packard (Schweiz) AG
Alimend 2

CH-8967 WIDEN

Tel: (004 1) 57 31 21 11
Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS,EMS.P

SYRIA

General Electronic Inc.

Nuwri Basha Ahnaf Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 411215

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
P.0.Box 2308

Abu Rumnaneh
DAMASCUS

Tel: 334592

Telex: 411 304

M

TAIWAN

Hewlett-Packard Far East Ltd.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel: (07) 241-2318

CHCSE

Hewlett-Packard Far East Lid.
Taiwan Branch

8th Floor

337 Fu Hsing North Road
TAIPEI

Tel: (02) 712-0404

Telex: 24439 HEWPACK
Cabie:HEWPACK Taipei
A,CH,CM,CS.EMP

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100

Tel: (02) 3948191

Cable: INGLIH TAIPEI

A

THAILAND

Unimesa

30 Palpong Ave., Swiwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCSEM

Bangkok Business Equipment Lid.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-867 1
Telex: 87669-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telecoms Lid.
50/A Jerningham Avenue
P.0. Box 732
PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CMEMP

TUNISIA

Tunisie Electronique

31 Avenue de la Liberte
TUNIS

Tel: 280- 144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Lid.
Iran Caddesi No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA

Medina Eldem Sokak No.41/6
Yuksel Caddesi

ANKARA

Tel: 175 622

Telex: 42 591

M

UNITED ARAB EMIRATES
Emitac Ltd.

P.0. Box 2711

ABU DHAB!

Tel: 82 04 19-20

Cable: EMITAC ABUDHAB!

Emitac Lid.

P.0. Box 1641
SHARJAH

Tel: 591 181

Telex: 68136 Emilac Sh
CHCSEMP

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Lid.
Trafaigar House
Navigation Road
ALTRINCHAM

Cheshire WA14 1NU

Tel: 061 928 6422

Telex: 668068

A CHCSEMMSP
Hewietl-Packard Lid.
Eistree House, Elsiree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01 207 5000

Telex: 8952716
E,CH,CS,P
Hewlett-Packard Lid.
Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806

Telex: 444302

CH,CSEP
Hewlett-Packard Lid.
Bridewell House

Bridewell Place

LONDON EC4V 6BS

Tel: 01 583 6565

Telex: 298163

CH,CS,P

Hewlett-Packard Lid.
Fourier, House

257-263 High Street
LONDON COLNEY

Herts. AL2 1HA, St. Albans
Tel: 0727 24400

Telex: 1-8952716

CH,CS

Hewlett-Packard Lid.
Pontefract Road

NORMANTON, West Yorkshire WF6 1RN

Tel: 0924 895566

Telex: 557355

CH,CS,P

Hewlett-Packard Lid.

The Quadrangle

106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex: 947234
CH,CSEP



GREAT BRITAIN (Cont'd)
Hewlett-Packard Ltd.
Avon House

435 Stratford Road
Shirley, SOLIHULL, West Midiands
B90 4BL

Tek: 021 745 8800
Telex: 339105
CH,CS.E,P
Hewlett-Packard Lid.
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire S03 30Q

Tel: 04218 6767

Telex: 477138

CH,CS,P
Hewleti-Packard Lid.
Eskdale Rd.

Winnersh, WOKINGHAM
Berkshire RG11 5DZ

Tel: 0734 696622
Eelex: 848884

Hewlett-Packard Lid.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178
ACH,CS.EMMPP
Hewlett-Packard Lid.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 0344 773100
Telex: 848805
CH,CS,EP

IRELAND

NORTHERN IRELAND
Hewlett-Packard Lid.
Cardiac Services Building
95A Finaghy Road South
BELFAST BT 10 0BY

Tel: 0232 625-566

Telex: 747626

CH,CS

SCOTLAND
Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188
Telex: 72682
CH,CM,CS,EM,P

UNITED STATES

Alabama

Hewlett-Packard Co.

700 Century Park South, Suile 128
BIRMINGHAM, AL 35226

Tel: (205) 822-6802

ACHM

Hewlett-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
P.0. Box 7700
HUNTSVILLE, AL 35807
Tel: (205) 830-2000
CH,CM,CS.EM*

Arizona

Hewlett-Packard Co.

8080 Pointe Parkway West
PHOENIX, AZ 85044

Tel: (602) 273-8000
A,CH,CM,CS.EMS

Hewleti-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CHEMS**

California
Hewlett-Packard Co.

99 South H#l Dr,
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS

Hewlett-Packard Co.
P.0. Box 7830 (93747)
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727

Tel: (209) 252-9652
CH,CS,MS
Hewileti-Packard Co.
P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tel: (714) 870-1000
CH,CM,CS.EMP
Hewlett-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117

Tel: (805) 967-3405

CH

Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 80260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: (213) 970-7500
Teiex: 910-325-6608
CH,CM,CS MP
Hewleti-Packard Co.
3155 Porter Qaks Drive
PALO ALTQ, CA 94304
Tel: (415) 857-8000
CH,CSE
Hewiett-Packard Co.
4244 So. Market Court, Suile A
P.0. Box 15976
SACRAMENTO, CA 95852
Tel: (916) 929-7222
A*,CH,CSEMS
Hewiett-Packard Co.
9606 Aero Drive

P.0. Box 23333

SAN DIEGO, CA 92139
Tel: (619) 279-3200
CH,CM,CS,EMP
Hewiett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS

Hewleti-Packard Co.

3005 Scott Boulevard———_
SANTA CLARA, CA 85050

Tel: (408) 988-7000

Telex: 910-338-0586
A,CH,CM,CS E,MP
Hewlett-Packard Co.

5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tel: (213} 706-6800
E*,CH*,CS*

Colorado

Hewlett-Packard Co.

24 inverness Place, East
ENGLEWOOD, CO 80112

Tel: (303) 649-5000
A,CH,CM,CS.EMS

SALES & SUPPORT OFFICES

Arranged alphabetically by country [@

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
P.0. 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.0. Box 24210 .

FORT LAUDERDALE, FL 33307
Tet: (305) 973-2600
CH,CS,EMP

Hewlett-Packard Co.

6177 Lake Ellenor Drive

P.0. Box 13910

ORLANDO, FL. 32859

Tel: (305) 859-2800
A,CH,CM,CS,EMS
Hewlett-Packard Co.

57508 N. Hoover Blvd., Suite 123
P.0. Box 15200

TAMPA, FL 33614

Tel: (813) 884-3282
A*,CH,CM,CS,E* M*

Georgia
Hewiett-Packard Co.
2000 South Park Piace
P.0. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500
Telex: 810-766-4890
A,CH,CM,CS E MP

Hawail

Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813

Tel: (808) 526-1555
ACHEMS

lllinois

Hewlett-Packard Co.

304 Eldorado Road

P.0. Box 1607
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CHMS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760
CH,CS

Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

Telex: 910-687-1066
A,CH,CM,CS E.MP

indlana

Hewiett-Packard Co.

7301 No. Shadeland Avenue
P.0. Box 50807
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
ACH,CM,CS.EMS

lowa

Hewlett-Packard Co.

1776 22nd Street, Suite 1
WEST DES MOINES, A 50265
Tel: (515) 224-1435
CH.MS**

Kansas
Hewlett-Packard Co.
7804 East Funston Road, #203
WICHITA, KS 67207
éel: (316) 684-8491
H

Kentucky

Hewlett-Packard Co.

10300 Linn Station Road, #100
LOUISVILLE, KY 40223

Tel: (502) 426-0100
A,CH,CSMS

Louigiana
Hewlett-Packard Co.
160 James Drive East
ST. ROSE, LA 70087
P.0. Box 1449
KENNER, LA 70063
Tel: (504) 467-4100
ACH,CS,EMS

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex: 710-862-1943
A,CH,CM,CS EMS
Hewleft-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A.CH,CM,CS EMP

Massachusetts
Hewlett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500
A,C,CH,CS,CME MPP*
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
CH,CSE

Michigan
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: (616) 957-1970
CH,CS.MS
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY, Mi 48084

Tel: (313) 643-6474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113
Tel: (612) 644-1100
A,CH,CM,CS E MP

Missouri
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS,EMS
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
ACH,CSEMP
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont’d)

Nebraska
Hewlett-Packard

10824 Old Mill Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813
CM,MS

New Jersey
Hewleti-Packard Co.
120 W. Cenlury Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A,CH,CM,CS E MP
Hewlett-Packard Co.
60 New England Av. Wesl
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
ACHCM,CSE

New Mexico
Hewlett-Packard Co.
11300 Lomas Bivd..N.E.
P.0. Box 11634
ALBUQUERQUE, NM 87112
Tel: (505) 292-1330
CH,CS,EMS

New York
Hewlett-Packard Co.

§ Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
ACHEMS
Hewiett-Packard Co.
9600 Main Street

P.0. Box AC

CLARENCE, NY 14031
Tel: {716) 759-8621

CH

Hewilett-Packard Co.
200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-9950
CH,CM,CS,EMS
Hewlett-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
ACHCM.EMS
Hewleit-Packard Co.

No. 1 Pennsylvania Plaza
§5th Floor

34th Street & 8th Avenue
MANHATTAN NY 10119
Tel: (212) 971-0800
CHCSE'M*
Hewlett-Packard Co.
250 Westchester Avenue
WHITE PLAINS, NY 10604
Tel: (914) 684-6100
CM,CH,CSE
Hewleti-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
A,CH,CM,CS E.MS

North Carolina
Hewlett-Packard Co.
5605 Roanne Way

P.0. Box 26500
GREENSBORO, NC 27420
Tel: (919) 852-1800
A,CH,CM,CS,EMS

Ohio
Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS,MS
Hewilett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CH,CM,CS EMS
Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
Eff- Nov. 25, 1983 .
675 Brooksedge Bivd.
WESTERVILLE, OH 43081
CH,CM,CS,E*
Hewlett-Packard Co.
330 Progress Rd.
DAYTON, OH 45449
Tel: (513) 859-8202
ACH,CME* MS

Oklahoma
Hewlett-Packard Co.

304 N. Meridian, Suite A
P.0. Box 75609
OKLAHOMA CITY, OK 73147
Tel: (405) 946-9499
A*.CHE' MS
Hewlett-Packard Co.

3840 S. 103rd E. Avenue, #100

P.0. Box 35747
TULSA, OK 74153
Tel: (918) 665-3300
A** CHCSM*

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Court
P.0. Box 328
WILSONVILLE, OR 87070
Tel: (503) 682-8000
ACHCSE* MS

Pennsylvania
Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS.EMP
Hewlett-Packard Co.
2750 Monroe Boutevard
P.0. Box 713

VALLEY FORGE, PA 19482
Tel: (215) 666-9000
ACHCMEM

South Carolina
Hewlett-Packard Co.
Brookside Park, Suite 122
1 Harbison Way

P.0. Box 21708
COLUMBIA, SC 29221

Tel: (803) 732-0400
CHEMS

Hewlelt-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.0. Box 22490
KNOXVILLE, TN 37922

Tel: (615) 691-2371

A’ ,CHMS

Hewlett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (301) 346-8370
A,CHMS

Texas
Hewlett-Packard Co.
4171 North Mesa

Suite C-110

EL PASO, TX 79902

Tel: (315) 533-3555
CHE*MS**
Hewlett-Packard Co.
10535 Harwin Drive
P.0. Box 42816
HOUSTON, TX 77042
Tel: (713) 776-6400
A,CH,CM,CS E.MP
Hewlett-Packard Co.
930 E. Campbell Rd.
P.0. Box 1270
RICHARDSON, TX 75080
Tel: (214) 231-6101
ACH,CM,CS EMP
Hewlett-Packard Co.
1020 Central Parkway South
P.0. Box 32993

SAN ANTONIO, TX 78216
Tel: (512) 494-3336
CH,CS.EMS

Utah

Hewlett-Packard Co.

3530 W. 2100 South

SALT LAKE CITY, UT 84118
Tei: (801) 974-1700
A,CH.CSEMS

Virginia .
Hewlett-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23060
P.0. Box 9669
RICHMOND, VA 23228
Tel: (804) 747-7750
A,CH,CS EMS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CH,CM,CS.EMP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99212
Tel: (509) 922-7000
CH,CS

Woest Virginia
Hewlett-Packard Co.
4604 MacCorkie Ave.
P.0. Box 4297
CHARLESTON, WV 25304
Tel: (304) 925-0492
AMS

Wisconsin
Hewiett-Packard Co.

150 S. Sunny Stope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
ACHCSE" MP

URUGUAY

Pablo Ferrando S.A.C. e 1.
Avenida llalia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3RA Transversal Los Ruices Norte

Edificio Segre 1,2 & 3
Apartado 50933
CARACAS 1071

Tel: 239-4133

Telex: 251046 HEWPACK
A.CHCS.EMSP

Hewlett-Packard de Venezuela C.A.
Calle-72-Entre 3H y 3Y, No. 3H-40

Edificio Ada-Evelyn, Locai B
Apartado 2646

4001, MARACAIBO, Estado Zulia

Tel: (061) 80.304
CE*

Hewlett-Packard de Venezuela C.A.

Calle Vargas Rondon

Edificio Seguros Carabobo, Piso 10

VALENCIA

Tel: (041) 51 385
CH,CS,P

Bioelectronica Medica C.A.
Calle Buen Pasltor

Edit. Cola Mil-Piso 2 y Semi Solano 1

Boleita Norte

Aparlado 507 10 CARACAS 10504

Tel: 239 84 41
Telex: 26518

ZIMBABWE

Field Technical Sales
45 in Road, North
P58
SALISsURY

Tel: 705 231

Telex: 4-122 RH
CEMP

July 1983 5952-6900

Indicates main office

HP distributors are printed in italics.



