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SECTION 1

GENERAL INFORMATION

[-1 INTRODUCTION

-2 The 80138 is an extremely versatile, easy
to operate pulse generator with a wide range of
applications. It has a variable repetition rate of O-50
MHz and transition times of < 3,6ns which make it
ideal for testing digital logic: HTL, RTL, DTL and
most ECL can be tested. The simultaneous positive and
negative outputs are useful for testing circuits with both
positive and negative power supplies. Format changes
from normal to complement can be made at the throw
of a switch. without having to re-adjust any pulse
parameters. This enables changes from positive to
negative logic conventions to be made and 100% duty
cycles to be obtained very easily.

I-3 The 8013B has a selectable source impedance
which makes impedance matching to the circuit under
test very simple. It also has a square wave facility

that is independent of width and delay settings and a
double pulse facility that is useful for testing device

recovery times and making noise immunity measurements.

1-4 The front panel of the 80138 has been
carefully designed to provide a logical layout of the
controls; horizontal controls for pulse timing parameters,
vertical controls for pulse amplitude parameters. Also,
compatible pulse settings are guaranteed as long as the
pulse delay and pulse width controls are either set to
the left of the pulse period control or; if set vertically
below the period control, that the delay and width
verniers are set counterclockwise of the period vernier,
This simple, straightforward design enables pulses to be
set up extremely quickly and easily.

1-5 The 80138 will operate in three different
modes as follows:

Normal mode: in this mode the internal

rate generator determines the repetition

rate of the output putses. The generator can
be triggered internally, externally or manual-
ly or can be gated. A trigger pulse is genera-
ted for each output pulse and the pulse
output can be delayed with respect to the
trigger output.

RZ mode: in this mode external pulses are
applied to the input connector on the 80138
rear panel and these pulses trigger the delay
generator directly, completely by-passing
the internal rate generator. Thus the internal
rate generator can be used separately in this
mode to provide trigger pulses that are inde-
pendent of the RZ output.

External width mode: in this mode external
pulses applied to the input socket on the
rear panel determine the width and repeti-
tion rate of the output pulses. In fact the
output.is a pulse-shaped version of the ex-
ternal input. The pulse available at the
trigger output, being derived from the inter-
nal rate generator, is independent of the RZ
output.




Table I-l. Specifications

PULSE CHARACTERISTICS

Transition times: 3.5ns fixed with INT LOAD switched
IN. < 5ns fixed with INT LOAD switched OUT.

Overshoot and ringing: < + 5% of pulse amplitude
unless INT LOAD is switched OUT and amplitude
reduced to 0.4V = 4V when it may increase to * 10%.

Preshoot: < * 5% of pulse amplitude.

Pulse width: <10nsto 1sin four ranges. Vernier pro-
vides continuous adjustment within ranges.

Width jitter: < 0.1% + 50ps on any width setting.

Maximum duty cycle: > 75% from 1 Hz to 10 MHz,
decreasing to 2 40% at 50 MHz. Up to 100% in
COMPL mode.

Maximum output: with INT LOAD switched IN, out-
put is 8V across 50 ohms, 1QV across open circuit.
With INT LOAD switched OUT, output is 10V across
50 ohms. Output circuit cannot be damaged by short
circuits.

Attenuator: 4-step attenuator reduces output to 0.2V
with INT LOAD switched IN, or to 0.4V with INT
LOAD switched OUT. Vernier provides continuous
adjustment within ranges.

Polarity: dual channel, positive and negative outputs
simultaneously.

Output format: normal or complement selectable.

Source impedance: 50 ohms + 3% shunted by typically
20pF with INT LOAD switched IN. > 50 ohms shunted
by typically 20pF with INT LOAD switched OUT.

DC offset: with INT LOAD switched IN, offset is

+ 2.5V across 50 ohms and is independent of amplitude
settings. With INT LOAD switched OUT, offset is auto-
matically switched off.

Pulse delay: < 35ns to Is (with respect to trigger out-
put) in four ranges. Vernier provides continuous adjust-

ment within ranges. Min. delay ¥7ns typical.

Delay jitter: < 0.1% + 50ps on any delay setting.

REPETITION RATE AND TRIGGER

Repetition rate: 1 Hz to 50 MHz in four ranges, con-
tinuous adjustment within ranges.

Period jitter: < 0.1% + 80ps on any rate setting.
Square wave: 0.5 Hz to 25 MHz in four ranges. Duty
cycle 50% % 5% up to 1 MHz. At 25 MHz tolerance in-
creases to & 15%.

Double pulse: up to 25 MHz simulating 50 MHz.

Trigger output: > +1V across 50 ohms, 16ns + 10ns
wide. Suitable for triggering another 8012B/1 38.

EXTERNALLY CONTROLLED OPERATION
External Triggering

Repetition rate: 0 to 50 MHz. For square wave output,
frequency is divided by 2.

Trigger input: sinewaves > 1.7 p-p (about zero) or
pulses > 0.8V either polarity with a width of > 7ns.

Maximum input amplitude: £ 7V.

Delay: 25ns £ 8ns between leading edge of trigger input
and trigger output signals.

input impedance: 50 ohms * 10%, dc coupled.

Manual: front panel pushbutton for single pulse.

Gating

Synchronous gating: gating signal turns generator on.
First trigger output pulse is coincident with leading edge
of gate pulse. Last output pulse is always generated with
normal width even if the gate pulse ends during the
generation of the pulse.

Gate input: dc-coupled; voltage at open connector approx.
+1.8V. Shorting current < 12mA, Input impedance approx.
160S-Z.




1-3

Gate input signal: voltage > +1.6V or resiste
ground enables rep. rate generator. Voltag
resistor < 1GOQ disables rep, rate aenerator. G
TTL compatible. Maximum input: # 5V.

External Width and RZ modes : \

External width: output pulse width determin

width of the drive input signal. Amplitu
Trlgger pulses produced by the internal rate
are independent of the output pulses: ;

RZ mode: external input signal switched di
delay generator. Output pulse period determi ned
of RZ input signal. Delay, width, amplitude and
formats are selectable. Trigger pulses, produced by mter-
nal rate generator, are independent of the output pulses

Table 1-I. Specifications {cont'd}

Input signal: input impedance 50 ohms, dc coupled.
Signal amplitude > #1 V, maximum input # 5V, Width
>17ns.

GENERAL

Operating temperature range: 09C to 559C,

Power: 100/120/220/240V +5%, --10%, 48 to 400 Hz,
100 VA max.

Weight: net 4 kg (8.8 Ibs}; shipping 6.5 kg (14.6 Ibs).

Dimensions: 200mm wide, 142mm high, 330mm deep
(7.9" x 5.6" x 13).

Accessories:  15179A Adapter frame; rackmou nt for
two units.
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SECTION 2

2-1 INITIAL  INSPECTION

2-2 Inspect the instrument and accessories for
physical damage and if damage is evident refer to para-
graphs 2-5 to 2-8 for the recommended claim proce-
dure and repacking information.

2-3 The 80136 is delivered complete with the
following items.

ITEM HP Stock Number

Spare 0.5A fuse for 211 0-0202

220/240V operation

Spare IA fuse for 211 0-0007

100/1 20V operation

Power cord see below

Manual 08013-90003
2-4 The power cord delivered with the 8013B

will be one of the following:

INSTALLATION

2-5 CLAIMS FOR DAMAGE

2-6 If physical damage is evident or if the instru-
ment does not meet specifications when received, notify
the carrier and the nearest Hewlett-Packard Sales/
Service Office. The Sales/Service Office will arrange for
repair or replacement of the unit without waiting

for settlement of the claim against the carrier.

2-7 REPACKING

2-8 If the instrument is to be shipped to a Hew-
lett-Packard Sales/Service Office, attach a tag showing
owner, address, model and serial number and the repair
required. The original shipping carton and packing
maternal can be reused but the Hewlett-Packard Sales/
Service Office will also provide information and re-
commendations on materials to be used if the original
packing is not available or re-usable.

NEMA TYPE
HP Part No. 8120-1348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN |

——

SCHUKO TYPE
HP Part No. 8120-1689

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 8120-1351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED IN AUSTRALIA
HP Part No. 8120-1369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2-2. Power Cords




2-9 PREPARATION FOR USE
2-10 Power Cord

2-11 The S-wire power cable supplied with the
80138 when connected to the appropriate power outlet,
grounds the instrument cabinet and panels. To pre-
serve this safety feature when operating the instrument
from an outlet without a ground connection use an
appropriate adapter and connect the ground lead (green/
yellow) to an external ground.

2-1 2 If the plug on the cable does not fit your
power outlet then cut the cable at the plug end and
connect a suitable plug. The plug should meet local
safety requirements and include the following features:

a. Minimum current rating of 2A
b. Ground connection
c. Cable clamp

The colour coding used in the cable will depend on the
cable supplied (see figure 2-2).

2-13 POWER SOURCE REQUIREMENTS

2-14 The model 80138 will operate from nominal
ac line supplies of 100V, 120V, 220V or 240V (—10%,
+5%) at 48 Hz to 400 Hz. Two switches on the rear
panel allow one of the four voltages to be selected.

100 v 100 vV 100V 100 v
120V 120V 20V 120v
20V- 240V 240 v 240V

220V 20v 220V 220V

100 volts 120 volts 220 volts 240 volts

Figure 2-3. Selector settings for the nominal power
line voltages

The power dissipation is 100VA max.

r CAUTION

Before applying power to the instrument, check

on the rear panel that the 80138 is set in accor-
dance with local supply conditions (see para 2-14).
If not, use a screwdriver to change the voltage selec-
tor positions.

2—-15 The 80138 contains two fuses in the power
supply and the correct fuse is automatically selected
when the supply voltage is selected (see para. 2-14).
To replace either of these fuses, remove the 80138 left-
hand side cover and change the fuse (situated on the
inside of the rear panel).

2-16 Connect the power cable to the rear con
nector.

2-17 TEMPERATURE REQUIREMENTS

2-1 8 The 80138 will operate within specifications
when the ambient temperature is between 0OC (32°F)
and 559C {1319F), It can be stored at temperatures
between —409C (--40°F) and 759C (167°C).

2-19 RACK MOUNTING

2-20 The 80138 can be mounted in a rack using the
15179A Adapter Frame. This frame has space for mount-
ing either one or two 80138 pulse generators alongside
each other in a rack.
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Q) MAN pushbutton: push to generate single pulses when the RATE
switch is set to EXT{+)or EXT(-).

@ RATE switch: for selecting the range of pulse rate.

@ Rate VERNIER: for continuous adjustment of the repetition
rate within the range selected on the RATE switch. Clockwise
rotation increases the pulse period (i.e. reduced the rate). In the

RZ and EXT WIDTH modes the RATE controls define the
frequency of trigger output pulses only.

PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
position the 80138 delivers two pulses for every trigger pulse — one
pulse in phase with the trigger output and one delayed by the amount
set on the PULSE DELAY controls. DOUBLE PULSE is not available
in the EXT WIDTH mode and is automatically inhibited if selected.

In the NORMAL position, for each trigger pulse, the 80138 delivers,
from each output, one pulse which is delayed on the trigger pulse by
the amount set on the PULSE DELAY controls.

PULSE DELAY switch: for selecting the range of pulse delay
with respect to trigger in all modes except SQUARE and EXT WIDTH.

@ Pulse delay VERNIER: for continuous adjustment of pulse delay
within the range selected on the PULSE DELAY switch. Clockwise
rotation increases the delay.

PULSE WIDTH switch: for selecting the range of the pulse width
required 1n all modes except SQUARE and EXT WIDTH.

Pulse width VERNIER: for continuous adjustment of pulse
width within the range set on the PULSE WIDTH switch.

@ AMPLITUDE (V} switch: for selecting range of negative {-—)
output pulse voltage.

@ AMPLTIUDE VERNIER: for continuous adjustment of negative
{—) output voltage within the range selected on the AMPLITUDE
switch. Clockwise roation increases the output amplitude.

OFFSET (V) vernier: for adjustment of baseline of pulse
OUTPUT (=) over the range of +2.5V to —2.5V.

OFFSET (V) switch: for enabling/disabling the offset VERNIER
~). In the OFF position, the baseline of the pulse OUTPUT {=}is
zero volts.

o AMPLITUDE {V) switch: for selecting range of positive (+)
output pulse voltage.

AMPLITUDE VERNIER: for continuous adjustment of positive
(+) output voltage within the range selected on the AMPLITUDE
switch. Clockwise rotation increases the output amplitude.

OFFSET (V) vernier: for adjustment of baseline of pulse OUTPUT
¥) over the range of +2.6Vto —2.5V.

OFFSET (V) switch: for enabling/disabling the offset VERNIER
(+). In the OFF position, the baseline of the pulse OUTPUT {#)is
zero volts.

@ OUTPUT {4} connector: BNC connector.

@ OUTPUT {-) connector: BNGC connector.

NORMKOMPL switch: NORMKOMPL reverses the duty cycle
of the output; what was the normal output becomes the complement
and vice versa.

INT LOAD switch: switches the internal 50 ohm load either IN
or OUT. With load OUT, max. amplitude is doubled to 1QV.

TRIGGER OUTPUT connector: BNC connector supplies positive
trigger output. Trigger output is not related to the input in EXT WIDTH
and RZ modes.

GATE INPUT connector: BNC connector to which gate pulses are

applied. The pulse output and trigger output are synchronous to the
gate  signal.

TRIGGER INPUT connector: BNCconnector to which trigger
pulses are applied when the RATE switch is set to EXT{~)or EXT(+).

LINE ON-OFF switch: press-for-on-press-for-off switch.

@ EXT WIDTH, NORM, RZ switch: NORM position enables syn-
chronous pulse and trigger output. With rate switch set to EXT+and this
switch set to RZ (delay trigger) or EXT WIDTH (width trigger) the trig-
ger output is asynchronous to signals applied to the INPUT connector.

@ INPUT connector: BNC connector to which RZ or EXT WIDTH
trigger pulses are applied. Input disabled when rate switch is set to an

internal range.

@ LINE lamp: glows when LINE ON/OFF switch is ON.

Figure 3-l. 80138 Front and rear panels = Control identification diagram




SECTION 3

3-1 GENERAL

3-2 This section gives some general notes on the
operation of the 8013B together with operating instruc-
tions for each of the operating modes:

NORM operating mode
RZ operating mode
EXT WIDTH operating mode

Full setting up instructions are given for normal internal
trigger mode followed by any changes required in the
control settings for the following modes. For ease of
operation the instructions will refer to Figure 3-l which
shows the controls identified by a reference number in

OPERATING INSTRUCTIONS

a circle. The same reference numbers are used in the
text when each control is mentioned. The control
settings shown in Figure 3-| are the same as the initial
settings given for normal internal trigger mode.

3-3 OUTPUT FORMATS

3-4 The 8013B has two pulse outputs: one with
positive Q and one with negative@S output
polarity. The normal/complement output formats can
be changed using the NORM/COMPL switch

Thus logic convention can be changed without having
to re-adjust any of the pulse parameters.

oY M

Positive, normal output

ov

pulse at OUTPUT (+)

+5V
ov

Positive, complement outp ut
pulse at OUTPUT (+)

ov
-5V

ov
-5v

1 C C
m e

M

-]
=

1

Negative, normal output

pulse at OUTPUT {-)

Negative, complement output
pulse at OUTPUT (-}

P o9r

3-5 Normal/Complement pulse switching can be
used to provide duty cycles of up to 100%.

3-6 INTERNAL 50 OHM LOAD

3-7 The internal 50 ohm load of the 8013B
can be switched in or out using the INT LOAD switch
. This makes impedance matching to the circuit
under test much easier and also provides a maximum
pulse amplitude of £+10V with the load switched out.

Figure 3-2. Normal/Complement Outputs

Note, however, that the DC offset is automatically
switched off when the INT LOAD is switched out.

3-8 CONTROLLAYOUT

3-9 The front panel of the 8013B has been care-
fully designed to provide a logical layout of the controls;
horizontal controls for pulse timing parameters, vertical
controls for pulse amplitude parameters. Thus a parti-
cular pulse can be set up extremely easily and quickly.
Also, the pulse period, delay and width controls are
designed in such a way that incompatible pulse settings
will be noticed immediately (see Figure 3—3).




PULSE PERIOD
| - ] —mwm—0
PULSE DELAY '
L | N AVD THIS I O
PULSE WIDTH \ AREA
N

C N X s =m0

AN\ /

COMPATIBLE SETTINGS —

Figure 3-3. Positioning of Controls

3-10 Compatible pulse settings are guaranteed as Gating = Each of the outputs obtained
long as the pulse delay and pulse width controls are above (except square wave) can be gated using
either set to the left of the pulse period control or; if an external input.

set vertically below the period control, that the delay

and width verniers are set counter clockwise of the )

period vernier. Dguble pulse — this mode can be selected
with any of the above outputs{except square
wave). Two pulses are produced for each
trigger pulse.

3-11 NORM OPERATING MODE )
All output pulses are preceded by a trigger pulse at the

3.12 There are six ways of operating in the TRIGGER output conngctor @ . In square wave mode

normal mode: the delay between the trigger output and the pulse
outputs is fixed at 251 8ns, but in other modeg the
delay can be varied using the PULSE DELAY and
VERNIER () controls.

Internal trigger the repetition rate is
determined by the internal rate generator

which is internally triggered. 3-13 internal Trigger
External trigger — the rate generator is dis- 3-14 In this mode the 80138 requires no external
abled and an external signal is used as the signal to produce an output signal. Rate, delay, width,
trigger source. amplitudes etc. are all adjustable from the front panel
controls, The initial control settings (also shown in
. . Figure 3-) are given to assist someone unfamiliar with
Manual trigger — one pulse is produced each ! . .
. . the operation of the 8013B. The positive and negative
time the MAN button is pressed.
pulse oututs $ 17 and 180and the TRIGGER
OUTPUT @ ould be connected to an oscilloscope
Square wave - in each of the above modes a using a 50 ohm system (as shown in Figure 3-4). The
square wave output can be selected (pulse oscilloscope (an HP 180C mainframe with 1801A and
width = pulse period / 2) instead of the 1821A plug-ins) should be set with the sweep time at

variable pulse width output. 20us/div and the sensitivity at 2V /div.




3-3

PULSE PERIOD (2) .1m—10m
VERNIER ccw 180C
0OSCI LLOSCOPE
PULSE DOUBLE/NORM @ NORM
PULSE DELAY @ 1—.1m
VERNIER (&) ccw
PULSE WIDTH 1~.1m 80138 1801A 1821A
VERNIER Center PULSE
AMPLITUDE 2.0-5.0 TRIGGER OUTPU]T'S EXT
VERNIER cw QUTPUT ) A B INPUT
OFFSET VERNIER Center 0 O Q 9
OFFSET SWITCH (19 ON
AMPLITUDE (13) 2.0-5.0
VERNIER  (14) cw .
OFFSET VERNIER (15) Center 10503A —~A\
OFFSET SWITCH (16) ON ~10100C
NORM/cOMPL (19 NORM 10503A
INT LOAD . IN
Mode selector @ NORM
LINE oN 10503A
. Figure 3-4. Initial control settings and test equipment
3-15 The circuits and controls involved in normal
internal trigger mode are shown in Figure 3-5.
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Figuree 3-5. Nommaal imteenabl ttigggermnode ew- bilookk diagi-am
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Figure 3-6. Output pulses in normal internal trigger mode

3-16 The outpwt pilses should appear at the

pulse OUTPUT (+) and pulse OUTPUT (-)

as shown in Figure 3-6 according to the setting of the

NOQRW/COMPL switch @ and the OFFSET verniers
and

3-1 7 If the INT LOAD switch @) is set to
OUT, the internal 50 ohm loads on each of the output
amplifiers are switched out and the amplitude of the
output pulses doubles (this can only be done if the
80138 has an external 50 ohm load). All other pulse
parameters remain the same.

3-18 External Trigger

3-19 In this mode the repetition rate generator
is disabled and each trigger pulse is produced by an

external signal which is applied at the TRIGGER
INPUT connector @ The input signal can be a
sinewave of > 1.7V p-p (about zero) or pulses > 0.8V
amplitude (positive or negative) and at least 7ns wide.
The amplitude must not exceed * 7V.

a. Set the PULSE PERIOD contro(} to
EXT (+) to trigger on the positive going
slope of the input or to EXT(—)to trigger
on the negative going slope.

b. The pulse delay, width , amplitude, etc.
are determined by the front panel controls
and can be left at the same settings as for
normal internal trigger mode.

3-20 The circuits and controls involved in normal
external trigger mode are shown in Figure 3-7.




3-5

PULSE WIDTH
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T N ’\our !
/ N /
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VERNIER INT. LOAD, ON/OFF @
swiTcH @ VERNIER (D)
Figure 3—7. Normal external trigger mode — Block diagram
3-21 The output puses should appear at the a. Set the PULSE PERIOD control @
TRIGGER OUTPUT and OUTPUT (+) to either EXT(+) or EXT(-).
connectors as shown in Figure 3—8, according to the

applied trigger and the setting of the PULSE PERIOD
control @(either EXT+ or EXT—).

3-22 The output pulse parameters and formats
can be varied using the controls shown in Figure 3—7.

3-23 Manual Trigger

3-24 In this mode the repetition rate generator is

again disabled and each trigger pulse is produced by
pressing the MAN buttové) once.

3-25

b. The pulse delay, width, amplitude etc. are
determined by the front panel controls and
can be left at the same settings as for nor-
mal internal trigger mode.

c. Press the MAN buttoO once for each
output puylse,

The circuits and controls involved in normal

manual trigger operation are shown in Figure 3—9.




Positive trigger
pulses width
PULSE PERIOD (2) =EXT(+)

Sinewave trigger
input  width
PULSE PERIOD @ =EXT(+)

Negative trigger
pulses width
PULSE PERIOD (2) =EXT(-)

Sinewave trigger
pulses width
PULSE PERIOD (2) =EXT(-)

Trigger output
pulses at
‘ TRIGGER OUTPUT @)

+5V

Positive output
ov —_—————— pulses at

| 25%gns ! I OUTPUT (+ ([
I FIXED | VARIABLE DELAY |
DELAY <35Gnsto Is

Figure 3-8. Output pulses in normal external trigger mode
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Figure 3-9. Normal manual trigger mode == block diagramm
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Figure 3-10.
3-26 The output ulses should appear at the
TRIGGER OUTPUT 21 and OUTPUT (#) @
connectors as shown in Figure 3-10.
3-27 The output pulse parameters and formats
can be varied using the controls shown in Figure 3-9.
3-30
follows:
3-28 Square Wave Mode
3-29 In this mode the pulse width is exactly
half the pulse period (50% duty cycle). Pulse period,
delay amplitude etc. can still be varied using the front
panel controls. A square wave output can be selected
in any of the preceding operating modes; the following
points must, however, be remembered.
a. Output pulse has 50% duty cycle.
b. Output pulse rate is half that of the rate
generator (or input trigger pulse).
c. The delay between input trigger pulse and 3-31

Positive output pul
at QUTPUT (+) é

Output pulses in normal manual trigger mode

d. The output pulse is symmetrical above
and below the offset level.

e. Square wave output cannot be gated.

The square wave output can be produced as

a. Set the PULSE PERIOD contrd(} to
an internal range (as in normal internal trig-
ger mode) or to EXT and apply external
trigger pulses at the TRIGGER INPUT
connector in order to determine the
repetition rate of the output pulses.

b. Set the PULSE WIDTH control@to
SQUARE WAVE.

c. Set the amplitude etc. of the output pulses
as for normal internal trigger mode.

The circuits and controls involved in square

square wave output is fixed. wave mode are shown in Figure 3- 1.
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VERNIER (3) ® TRIGGER TRIGGER PULSE DELAY (B) PULSE WIDTH (7)
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500
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Figure 3-1 1. Normal square wave mode — block diagram

3-32 The output pulses should appear at the
OUTPUT (+) connector ]@as shown in figure 3-12.

o - —d ] RO ) I NN
—_— '
| |
Fixed
et ton e —— toff — ]
| Delay I |
|
J toll = toff

Figure 3-12. Output pulses in square wave mode

Trigger output pulses
at TRIGGER OUTPUT @

Positive output puises
at OUTPUT (+} é




3-33

The output pulse can be switched to negative

or normal or complement and the offset and amplitude

can be varied.

3-34 Gating Miode

3-35

appropriate pulse to the GATE INPUT

The output pulses obtained in any of the

. If square

preceding operating modes can be gated béapplying an

wave mode is gated, the level of the pulse baseline after
the gate has closed depends on the number of pulses
during the gate ‘on’ time (see figure 3-15). The gate
input must meet the following requirements:

to enable the rate generator = input voltage > +1.5V
or resistor > 1 K from gate input to ground.

to disable the rate generator — input voltage < +0.8V
or resistor < 160£2 from gate input to ground.

The gate input is TTL compatible and the input voltage
must not -exceed * 5V.

3-36 The circuits and controls involved in gate
mode are shown in Figure 3-13.
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1
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VERNIEﬁ ) oFeser
ouTPUT
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I \ /
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Figure 3-13. Normal gate mode — block diagram




3-10

3-37 The output ulses should appear at the

TRIGGER OUTPUT621 and OUTPUT (+)

connectors as shown in Figure 3-14.

> +1v
I Positive gate pulse at
o v GATE INPUT
First trigger pulse | @
| coincides with leading I
J edge of gate pulse
| Gated trigger output
>+ pulses at TRIGGER
ov T ; | LTI OUTPUT
| \
+5V } AN !
|
| \ Gated positive output
oV i p p

Y

I‘Var‘iable delay
i< 35ns = Is

Figure 3-14. Output pulses in gate mode

pulses at OUTPUT (+)

. ®
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glate of a pulse, the pulse is always completed.
closes

| 17

0

Pulse output from

|
) TRIGGER
J A A___,:‘______ OUTPUT

solid I ‘l I

lines

Pulse output from
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|1

Note that repetition rate is divided by 2.

Figure 3-1 5. Gated output in square wave mode
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3-38 RZ MODE

3-39 In RZ mode external pulses, applied to the
INPUT connector 2 the 8013B rear panel, trig-
ger the delay generator directly (see figure 3-16) and
the shape of the output pulses is determined by the out-

on

put amplifiers. The output pulses cannot be gated and

are independent of the pulses at the TRIGGER OUT-
PUT connector

3-40 The circuits and controls involved in RZ
mode are shown in figure 3-16.
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Figure 3-16. RZ mode = block diagram
3-41 The RZ input signal must be > +1V to a b. Set the Mode Selector switchOS to RZ.
maximum of * 5V in amplitude and must be at least
7ns wide.
c. Set the pulse delay, width, amplitude,
3-42 The procedure for obtaining an output in offset and output format as required.
RZ mode is as follows:
a. Connect the external signal to the INPUT
connector on the rear panel of the 3-43 The output pulses should appear at the
80136. OUTPUT (+) connector as shown in Figure 3-—17.
> +1V !
0.6V —— / \ RZ input pulses
ov at INPUT connector
+5V
i Positive  output
| pulses at
ov OUTPUT {+) connector
, @
———— ]
|’< Variable Variable
| delay Iwidth
‘ < 35ns—1s [< 10ns—1s Figure 3-1 7. Output pulses in RZ mode
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3-44 DOUBLE PULSE Mode

3-45 In this mode, the 80138 delivers two output
pulses for each trigger pulse. One pulse is in phase

with the TRIGGER OUTPUT ; the other pulse is

delayed by the time set on the PULSE DELAY controls
and

3-46 Double pulse output can be selected in
any of the preceding operating modes except square
wave. Double pulse output is produced as follows:

a. Set the PULSE DOUBLE/NORM switch
@ to DOUBLE.

b. The remaining pulse parameters and
output format can be set as required.

3-47 The circuits and controls involved in double
pulse mode are shown in Figure 3-18.

3-48 The trigger and output pulses should appear
at the TRIGGER OUTPUT and OUTPUT (+) @
connectors as shown in Figure 3-19.
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Figure 3-18. Double pulse mode - block diagram
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Figure 3-19. Output pulses in double pulse mode




3-49 EXTERNAL WIDTH MODE

3-50 In this d
INPUT connector @y

Thus the pulse output is a shaped version of the input. 3-51
It is also independent of the TRIGGER OUTPUT @

3-13

The external width input signal must be > +1{ to a
maximum of + 5V in amplitude and must be at least

e, external pulses, applied to the 7ns wide.

n the rear panel, are routed
directly to the output amplifiers which are caused to

change state at the threshold level of the input signal.

The circuits and controls involved in exter-
nal width mode are shown in Figure 3-20.
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VERNIER ()
Figure 3-20. External Width mode — block diagram
3-52 The procedure for obtaining an output in

external width mode is as follows:

format as required.

a. Connect the external signal to the INPUT
on the rear panel of the

connector

80138.

b. Set the Mode Selector switch @to
EXT WIDTH.

c. Set the pulse amplitude and output

3-53 The output pl&;:)s should appear at the

OUTPUT {+) connector

4s shown in Figure 3-21.
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Threshold

level + Threshold

Irregular  external
width input pulses at
INPUT connector

+8V

\ Positive output pulse
\ at QUTPUT (+)
ov connector

|——
| Fixed
delay
Figure 3-21. Output pulses in external width mode
3-54 ADDITIONAL FACILITIES IN RZ can be triggered internally, externally or manually and
AND EXT WIDTH MODES can also be gated as in the normal operating mode. If
this facility is not required, it can be switched off by
3-55 When operating in RZ or EXT WIDTH setting the PULSE PERIOD contro to EXT and
modes, the internal rate generator is available as an in- disconnecting the TRIGGER INPUT . The cir-
dependent clock generator which provides an output at cuits and controls involved in this facility are shown in
the TRIGGER OUTPUT connector . This output Figure 3-22.
Man auTTON (D i;/Lé;s'ﬁ/g SR@D@ o %%‘Jﬁ%ﬂ”
II
/
(Ig"g‘?ﬁ“}_ TRIGGERIN - — EQERATOR 1
%}Lﬁ'>— GATE IN
| [
. - EE——
Lo j !
i § I

Figure 3-22. Independent clock generator in RZ/EXT
WIDTH modes - block diagram
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Figure 4-1. 80138 Pulse Generator = Block Diagram




SECTION 4

4-1 INTRODUCTION

4-2 A basic block diagram of the 80138 is
shown in Figure 4-1 and this diagram should be re-
ferred to when reading the following description. The
pulse repetition rate is generated either internally by
the rate generator, manually using a push-button, or
externally by an applied signal. The pulses produced can
be gated synchronously by applying an external gating
signal to the gate input. The output of the rate genera-
tor is fed to the selector circuits and to the trigger
amplifier to produce a trigger output.

4-3 The 80138 can be used in one of three
modes of operation; Normal mode, RZ mode and
External Width mode. In Normal mode the pulses are
generated as described above; In RZ mode external
signals, applied directly to the delay generator, deter-
mine the repetition rate of the output pulses; In
External Width mode external signals, applied to the
Normal/Complement circuit, determine the width and
repetition rate of the output pulses. The mode switch-
ing is accomplished by the selector circuits.

THEORY OF OPERATION

4-4 The output of the selector circuits, in
Normal and RZ modes is applied to the delay generator
which delays the pulses by the amount set on the delay
controls.

4-5 In double pulse mode two pulses are pro-
duced for each trigger pulse; the normal delayed pulse
plus an extra pulse that by-passes the delay generator
and is thus not delayed.

4-6 The pulse spikes from the delay generator
are applied to the width generator where pulses of de-
fined width are created.

4-7 The output of the width generator or, in
External Width mode, the external input signal is applied
to a pulse shaper where two complementary signals are
generated. These two signals are then applied to the
normal/complement  circuit.

4-B The signals are then applied to two variable

gain output amplifiers and attenuators. Finally the
variable DC offset is added.

MANUAL
TRIGGER i
e | MEER L} sowrr L e swich |t gapen  |-Siecme
LIMITER Q1/Q2 Q3/04 as/as an/o13 Q9/012 CIRCUITS
GAIE RAMP VOLT, RAMP_CAP
GATE S —uf AMPLIFIER SWING SELECTOR CCT
INPUT AND LIMITER €23,022,
LIMITER Q7/Q8 Q2110 c2i
|| CURRENT
SOURCE
Q20

Figure 4-2. Repetition rate generator — block diagram




4-9 REPETITION RATE GENERATOR

4-10 A block diagram of the repetition rate gene-
rator is given in figure 4-2 and a full schematic in dia-
gram 1. These diagrams should be referred to when
reading the following description.

4-11 The pulse repetition rate is determined,;

a. by the internal rate generator
b. externally using an applied signal
c. manually suing a pushbutton.

4-12 Internal Rate Generator

4-13 When the internal rate generator is used, one
of four period ranges is selected using the period range
switch. In the three slower ranges, ramp capacitors (C23,
C22, C21) are selected to provide the required repetition
rate, transistors Q17, Q18 and Q19 switch these capacitors
in or out. In the fastest range, no ramp capacitor is
switched in; the time is determined by preset capacitor
C24. In operation the selected capacitor discharges
through constant current sink Q20 controlled by the
pulse period vernier Rl and the value of the capacitor.

As the voltage at Q20 collector approaches zero, CR17
becomes forward biassed causing Q11 and Q13 to con-
duct and rapidly recharge the capacitor. The pulse period
vernier controls Q21and Q10 which act as a voltage
swing limiter and determine the upper voltage limit to
which the ramp capacitor can recharge. When the capa-
citor has recharged to this limit, Q13 and Q11cut off
thus allowing the discharge cycle to resume. The output
from Q11 is applied, via the differentiator network
Q28/L3/R35, to the delay generator and the trigger
output amplifier.

4-14 External Trigger Operation

4-15 In external trigger mode the rate generator
is used as a pulse shaper. Trigger pulses are applied to
the differential amplifier @1/Q2 which in turn switches
the Schmitt trigger formed by Q3/Q4. The negative
output spikes from the collector of Q4 turn Q5 on and
Q13 base rises so that Q13 and Q11 turn on to produce
an output pulse.

4-16 Manual Operation

4-17 When the Manual pushbutton is pressed, a
negative spike is produced at the collector of Q4 which
enables the current switch Q1 1/Q13. One pulse is pro-
duced from Q11 each time the Manual pushbutton is
pressed.

4-18 GATING

4-19 Gate signals are applied to the gate amplifier
Q8/Q7. 08, normally ‘off’ is turned on by the OV level
(off time) of the gate input pulse. Thus Q6 is turned on,
the current through Q6 lowers the base voltage of Q13
and so disables the rate generator. When the level of the
gate input pulse reaches +1.8V (on time) Q8 turns on
and enables the pulse source. Thus output pulses will be
produced from the rate generator only during the gate
input pulse ‘on’ time.

4-20 SELECTOR CIRCUITS

4-21 A block diagram of the selector circuits is
given in figure 4-3 and is repeated for each mode of
operation showing the signal paths used. Figure 4-1,
4-3 and the schematic diagram 2 should be referred to
when reading the following description.
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o—= PULSE
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DIFF AMP |
| Low | [ose] [ | [ou }— G0 ,
| |
——— e | .
10 SQUARE WAVE OM SQUARE FROM RZ/
DIVIDER /AVE DIVIDER EXT WIDTH
Q49,050,051 AMP AND LIMITER
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Figure 4-3a. Normal mode (including external trigger and rate mode).




4-22 In Normal mode, the rate generator output
is applied to the delay generator via Q15 and to the
trigger amplifier via Q16. If double pulse mode is selec-
ted, the pulse is also applied to the width generator via
differential amplifier Q54/Q55 (see schematic 3},

TO TRIGGER AMPLIFIER
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Figure 4-3b. RZ mode
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Figure 4—3c. Ext. Width mode

4-23 In RZ mode the rate generator output is
only used to generate trigger pulses, via Q16. The RZ
input is applied, via Q43, Q46, Q45 to the differential
amplifier Q42/Q47 and gate Q44, to the delay generator.

4-24 In Ext. Width mode the rate generator out-
put is only used to generate trigger pulses, via Q16. The
Ext. Width input is applied, via Q43, 046, Q45 to the
differential amplifier Q42/Q47 to pulse shaper 3 and the
integrator.




TO TRIGGER AMPLIFIER
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Figure 4-3d. Square wave mode
4-25 In Square wave mode the output of the 4-28 The purpose of the delay generator is to

rate generator is applied, via Q14, to the square wave
divider. The output of the divider is applied to the
trigger amplifier, via Q52, and pulse shaper 3 and the
integrator, via Q48.

4-26 DELAY GENERATOR

4-27 A block diagram of the delay generator is
given in figure 4-4 and a full schematic in diagram 3.
These diagrams should be referred to when reading the
following  description.

delay the pulse source, whether from the internal rate
generator, external trigger or from the RZ input, within

the range of 3bns to Is, with respect to the trigger
output.

4-29 The current source {Q23), the monostable
{Q30/Q31) and the recharge circuit {Q26) are control-
led by the width switch so that the delay circuit is
inhibited in square wave and external width modes.

bRz outPur |
SELECTOR ! 1
CIRCUIT%A |
FIGURE & | | SEE DOUBLE]
AND 138 i NORMAL PULSE OUTPUT ,%%EC.TQR NORMAL
ats ERTE S FaLse
| 1 SWITCH
H |
| |
|
RAMP Ic;sgg&u% SE DAFFERENEAL
CURRENT (012] pmeeim] AMPLIFIE
| Q54, QS
SOURCE  a23 i lipousl PUSLSE)
|
A Y
RARe 10k monostasLe | | Puse .~ To WIDTH
P SHAPER #~ GEKRATOR
33T a30.a: 2
RECHARGE | I
CIRCUIT
Q26

Figure 4-4. Delay generator — block diagram




4-30 Under no-signal conditions, Q31 is off,
Q30 is on and Q26 is acting as a sink for the ramp
current. Thus the ramp current souce {Q23) cannot
charge the ramp capacitors. A positive pulse input
signal turns Q31 on and Q30 off, Q26 follows Q30
collector and thus is non-conducting. The selected ramp
capacitor is charged by the current source Q23 until a
level is reached when Q30 turns on again, which

turns Q31 off. Q26 now conducts again and rapidly
discharges the selected ramp capacitor. The output from
the monostable is a negative spike, coincident with the
pulse input, followed by a positive spike which occurs
some time later and is used to drive pulse shaper 2.
The time between the pairs of spikes is the time taken
for the ramp waveform to reach the threshold level of
the monostable (Q30/Q31), i.e. the delay time.

FROM PULSE
SHAPER 2
FIGURE 4-4

-

P SueeR s
SHAPER | ——— FUER

QUARE WAVE INPUT
ROM _Cl48
FIGURE 1.~3

EXT WIDTH INPUT

RAM
CURRENT
SOURCE
Q34
SAMECSRT MONOSTABLE
RCUI q
AT Q.04
RECHARGE

CIR3%UIT -+

Figure 4-5. Width generator - block'diagram

FROM G47 IN
FIGURE 4-3C
4-31 VVIDTH GENERATOR
4-32 A block diagram of the width generator is

given in figure 4-5 and a full schematic in diagram 4.
These diagrams should be referred to when reading the
following description.

4-33 The function of the width generator is to,
create a pulse of defined width for each positive pulse
spike received from the delay generator. The current
source {Q34) and the monostable (Q40/Q41) are con-
trolled by the width switch so that the width circuit
is inhibited in square wave and external width modes.

4-34 The width generator circuit is identical to
the delay generator circuit except for the differentiatot
on the output {L11); see para. 4-30. The output pulse
is applied to pulse shaper 3.

4-35 If square wave or external width modes are
being used, the output signals from the selector circuits
in figures 4—3c and 4—3d are applied directly to pulse
shaper 3 and both the delay and width generators

are disabled.

4-36 The two complementary outputs from pulse
shaper 3 are then applied to the Normal/Complement
circuit.

4-37 OUTPUT AMPLIFIERS

4-38 A block diagram of the output amplifiers

is given in figure 4-6 and a full schematic in diagram 5.
These diagrams should be referred to when reading the
following  description.

4-39 The Normal/Complement circuit consists of
transistors Q29 to Q32 which are controlled in pairs
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PULSE ULSE
SWITCHING
SHAPER  peie SWEICH DRIVER
Q1/Q2 e 04/Q5
PULSE 10
QuTEUT T ATTENUATOR
AMPLITUDE vourace || Ry FIGURE 47
VERNIER [  SOURCE
R9 8709 50 OHM
[ ] toao
INT LOAD |
SWITCH
S 50 OHM
FROM PULSE =t () NOFUAL T | AMPLITUDE VOLTAGE LOAD
SHAPER 3 CIRCUIT VERNIER | SOURCE
FIGURE 45 o | 029-032 = 10 Q17/0%8 U T T
STAGE - AT TENUATOR
Q151016 FIGURE 4-7
PULSE
NORM/COMPL PULSE PULSE
SWITCH - SHAPER SiiNe DRIVER
S10 @10/Q11 12 Q13/Q14
Figure 4-6. Output amplifiers — block diagram
(029/Q30 and Q31/Q32) by the NORM/COMPL switch {$10). 4-41 Amplitude verniers R9 and RIO determine

Either one pair or the other is enabled to transpose the

two pulse inputs.

4-40 The two complementary

differentiated out-

puts are applied to pulse shaper Q1/Q2 for the positive
channel and pulse shaper Q10Q/Q1 1 for the negative
channel. The output of Q2 drives the positive output
amplifier {Q4 to Q7) via a switching transistor Q3; the
output of Q11 drives the negative output amplifier (Q13
to Q16) via a switching transistor 012.

the potential across the respective voltage sources (Q8/
Q9 for the positive channel and Q17/Q18 for the nega-
tive channel). This determines the pulse amplitude
swing for each channel.

4-42 When the internal load switch S11is set
to the ‘in’ position, relays K1and K2 are energized
and connect the 50 ohm loads to their repsective
outputs.

Figure 4-7. Offsets and attenuators
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« block diagram




4-43 OFFSETS AND ATTENUATORS

4-44 A block diagram of the offsets and attenua-
tors is given in figure 4-7 and a full schematic in
diagram 6. These diagrams should be referred to when
reading the following description.

4-45 The pulses from the output amplifiers

are applied to the two attenuator networks which can
reduce the amplitude of each channel from 10V to 0.4V
with the 50 ohm load switched out or from 5V to 0.2V
with the 50 ohm load switched in.

4-46 The dc offset circuits comprise Q19 to Q22
for the positive channel and Q23 to Q26 for the negative
channel. Both circuits operate in the same way and

thus only the positive channel is described. Note that
the offset is not available when the internal load is
switched out.

4-47 When the offset switch {89} is set to ‘off’,
the vernier (R7) is shorted out. Thus QI 9/Q20 and

Q21 /Q22 are switched off and deliver no current. When
the offset switch is set to ‘on’, clockwise rotation of the
vernier increases the output from Q20 and decreases the
output from Q22. The output of the amplifier will then
be positive. Counterclockwise rotation of the vernier
causes the reverse to happen and the amplifier output to
become negative.

4-48 POWER SUPPLIES

4-49 The +17V and -17V power supplies are
identical series regulated types using IC regulators (U1
and U2} and series pass transistors {027 and 028).
Resistors R 100 and R 104 act as current sensing resis-
tors to enable the regulators to limit the current output.




SECTION 5

5-1 GENERAL

5-2 This section contains information on the
removal of covers and assemblies, performance verifica-
tion and recalibration (internal checks and adjustments)
procedures.

5-3 Before attempting removal of covers, assem-
blies or components, disconnect the instrument from the
ac line supply. It is advisable also to leave the instrument
for a few minutes after disconnecting from the line, to
enable capacitors to discharge.

5-4 REMOVAL OF COVERS

5-5 To gain access to all test points and assem-
blies remove the four screws from each of the two
covers and slide the covers off.

5-6 REMOVAL OF ASSEMBLIES

5-7 Reference should be made to the Assembly
Location diagram (6-1) before attempting to remove
assemblies. Table 6-2 gives the colour code used to iden-
tify the internal wiring, e.g. wire 93 is white with an
orange stripe.

5—8 Timing board = assembly 5

5-9 Disconnect coaxial cable W2 and wires 93 and
94 from board A5. Remove the three long securing
screws and spacers and ease the board out of its connec-
tor on board A7.

5-10 Output board = assembly 6

5-11 Disconnect wires 93 and 94 and unsolder
coaxial cables W3 and W4 from board A®6.

5-12 Remove the four screws securing the rear
panel to the frame. Withdraw the rear panel and board

MAINTENANCE

A6 through the rear of the frame as far as the power
supply leads will permit.

5-13 Remove the three screws securing board

A6 to the rear panel. Unsolder the two wires number
923 and the wto wires number 937 from board AG6.

Carefully withdrawn board A6 from the frame.

5-14 When board A6 is being refitted, thermal
compound (HP part no. 6040-0265) must be applied
to the output amplifier heat sink where it bolts on to
the rear panel. This is necessary to improve thermal
conductivity between the two surfaces.

5-15 Mother board — assembly 7

5-16 Remove boards A5 and A6 as detailed in
paragraphs 5-8 to 5-13.

5-17 Unsolder coaxial cables W5 and W6 connec-
ting the output jacks to board A7 at the board A7 end.

5-18 Unsolder the power supply wires (W7) from
the line on/off switch {§12).

5-19 Disconnect the five wires 91, 92, 93, 90 and
0 from the top rear of board A7. Disconnect wire 7 from
the rear centre of board A7.

5-20 Disconnect the three wires 3. 4 and 5 from
the bottom rear of board A7.

5-21 Disconnect the wires from all vernier con-
trols, i.e. Rl, R2, R3, R7, R8, R9 and RIO at the board
A7 end.

5-22 Remove the six screws securing board A7 to
the front panel and carefully remove the board from
the frame.

5-23 PERFORMANCE TESTS

5-24 The performance tests in tables 5-2 to 5-20
give the procedures for verifying that the instrument is




working to the specifications. Rigid observance of the
sequence in which the tests appear is unnecessary.

5-25 INTERNAL CHECKS AND
ADJUSTMENTS

5-26 The internal checks and adjustments in tables
5-21 to 5-25 give the procedures for adjusting a ser-

viceable instrument to bring it within specification. The
checks should be performed in the order in which they
appear.

5-27 SERVICE PRODUCT SAFETY CHECK

5-28 This check (table §—26) should be performed
following the internal checks and adjustments to verify
the instrument safety.




Table 5—1. Test Equipment and Accessories

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Counter Frequency range 0 =~ 50 MHz with HP 5245L

Prescaler plug-in HP 5252A
Oscilloscope Dual-channel 50 MHz bandwidth HP 180C

20mV/div sensitivity, sweep speeds with plug-ins

100ns/div to 1s/div. with sweep
delay

Digital Voltmeter 100V range. Accuracy
* (0.03% reading +0.01% range).

1801A, 1821A

HP 3470 system
comprising 34740A
display and 34702A
Multimeter.

Sampling Oscilloscope Dual-channel, 1 GHz bandwidth HP 180C
2mV/div. sensitivity, sweep speeds with  plug-in
1 00ps/div to 50us/div. 1810A
Test Oscillator Frequency range 10 Hz to 10 MHz HP 6518
Test Oscillator Frequency range 10 MHz to 500 MHz HP 32008
Pulse Generator Rep. rate at least 1 MHz HP 8011A
variable width {Tus to 100ms},
amplitude OV to % 5V.
ACCESSORIES
50 ohm cable assembly, 23cm long, with male BNC connectors HP 10502A
50 ohm cable assembly, 122cm long, with male BNC connectors (4 required) HP 10503A
Test leads for DVM — dual banana plug HP 1 1003A

to probe and clip

Connector, BNC male to type N female (2 required)
Connector, type N male to BNC male (2 required)

Tee Connector, 8 NC
50 ohm Feed-through termination
Pulse Adder

20dB Attenuator, 50 ohm (2 required)

HP 1250-0077
HP 1250-0780

HP 1250-0781

HP 10100C

HP 15104A

HP 8491A
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6 extremities of

> 1us
> 100
< 1us
> 10ms
< 100us
> 15

< 10mS

Table 5-2. Performance Test: Pulse Period Table 5-3. Performance Test: Pulse Delay
PULSE GENERATOR COUNTER OSCILLOSCOPE
80138 5245 5262 180C
PULSE GENERATOR
TRIG
ouT
° |
10100C
10503A
1250-0780
INITIAL CONTROL  SETTINGS
PULSE PERIOD 2 20n—-1u
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM INITIAL CONTROL  SETTINGS
PULSE DELAY 5 35n—1u
VERNIER 6 ccw PULSE PERIOD 2 1= 1m
PULSE WIDTH 7 10n—1u VERNIER 3 cw
VERNIER 8 ccw PULSE DOUBLE/NORM 4 NORM
AMPLITUDE 9 5.0-2.0 PULSE DELAY 5 35n—1
VERNIER 10 cw VERNIER 6 cw
OFFSET vernier 11 - PULSE WIDTH 7 10n—14
OFFSET switch 12 OFF VERNIER 8 Center
AMPLITUDE 13 5.0-2.0 AMPLITUDE 9 5.0-2.0
VERNIER 14 cw VERNIER 10 cw
OFFSET vernier 15 - OFFSET vernier 11 -
OFFSET switch 16 OFF OFFSET switch 12 OFF
NORM/COMPL 1 9 NORM AMPLITUDE 13 5.0-2.0
INT LOAD 20 IN VERNIER 14 cw
EXT WIDTH/NORM/RZ 25 NORM OFFSET vernier 15 -
OFFSET switch 16 OFF
5246L.: NORM/COMPL 1 9 NORM
INT LOAD 20 IN
FUNCTION FREQUENCY EXT WIDTH /NORM /RZ 25 NORM
SENSITIVITY Y
TIME BASE adjust as necessary
STEP INSTRUCTIONS
STEP INSTRUCTIONS RESULTS ! Check the pulse delay for both VERNIER
each range setting of the PULSE DELAY switch 5 as follows:
! Check repetition rate for each set of control settings
given in table:
PULSE PULSE PULSE
PULSE PULSE DELAY  VERNIER PERIOD WIDTH
PERIOD VERNIER WIDTH VERNIER
5 8 2 7
2 3 7 8
35n—1u cw H—.1m 10n—1u
20n-14 ccw 10n—1 ccw < 20ns > BOMHz | 1u—.1m cw Am—10m 1p—.1m
20n—1u cw 1= 1m ccw > s < 1 MHz 1—.1m ccw 1= 1m W—.1m
1= 1m ccw 1u—.1m ccw < s > 1 MHz Am—10m C W Am-10m Jdm—10m
1u—1m cw Am—=10m  ccw > Ams < 10 KHz,1m-10m cecw Am—10m A—10m
Am—10m  ccw dm=10m  cew < Jms > 10KHz | 10m-1 cw EXT+ (press MAN  10m—1
dm—10m c w 10m—1 ccw > 10ms < 100 Hz 1)
10m—1 ccw 10m—~1 ccw < 10ms > 100 Hz 10m-1 ccw 10m—1 Am—-10m
10m—1 cw 10m—1 Center > 1s < 1Hz

For the last setting, set the 5245L FUNCTION switch to
PERIOD AVERAGE 1 and masasciirg the pulse period




Table 5-4. Performance Test: Pulse Width (greater than 'lps)

PULSE GENERATOR

OSCILLOSCOPE

t1801A 1821A

TRIG TRIG QUTPUT EXT

IN ouT (& A B

o o 0 i  ole

10100C
10503A
105037

INITITAL CONTROL SETTINGS
PULSE PERIOD 2 1= 1m
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n-1U
VERNIER 6 ccw
PULSE WIDTH 7 10n—1u
VERNIER 8 cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 1 9 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS RESULTS

| Check the pulse width for both VERNIER 8
extremities of each range setting of the PULSE
WIDTH switch 7 as follows:

PULSE WIDTH VERNIER

7 8
10n—14 cw
1u—.Tm cw
1~ 1m ccw
JAm=10m cw
Am—10m ccw
10m~1 cw
10m—1 ccw

PULSE PERIOD

2
1W=1m > s
Am=10m > ms
1U—.1m < 1k
10m-—1 > 10ms
Am-10m < .1ms
EXT+{press > s
MAN 1 )
10m—1 > 10ms

Table 5-5. Performance Test:

PULSE GENERATOR
80138

Minimum Pulse Width

OSCILLOSCOPE
132¢

18104
ow w . o
o ? o
12500781
84 A
12500780
10503A
105034
INITITAL CONTROL SETTINGS
PULSE PERIOD 2 20ns—1u
VERNIER 3 Center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—1u
VERNIER 8 ccw
AMPLITUDE ¢ 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11
OFFSET switch 12 OFF
AMPLITUDE 13 .5.0-2.0
VERNIER 14 cw
OFFSET vernier 15
OFFSET switch 16 OFF
NORM/COMPL. 1 9 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NOBM
STEP INSTRUCTIONS

| Measure the pulse width:

RESULTS

<10ns




Table 5-6. Performance Test: Pulse Period Jitter

PULSE GENERATOR
80138

TRIG  TRIG  OUTPUT
w our
¢] Q

OSCILLOSCOPE

INITITAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 5
VERNIER 6

PULSE WIDTH 7
VERNIER 8
AMPLITUDE 9
VERNIER 10

OFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14

OFFSET vernier 15
OFFSET switch 16
NORM/COMPL 19

INT LOAD 20

EXT WIDTH/NORM/R2 25

STEP INSTRUCTIONS

14— Tm
see step 2
NORM
35n—1
ccw
TU—.1m
cecw
5.0-2.0
cw

OFF
5.0-2.0
cw
OFF
NORM
IN
NORM

RESULTS

| Set the 1821A controls as follows:

Main Sweep
Delayed Sweep
Sweep Mode
Delay Trigger
CM Delay

0.1 ms/div
0.144s/div
Norm.
Auto

2.0

2 Adjust pulse period VERNIER 3 to obtain (.1ms

pulse period on display.

3 Switch Mode switch on 1821A to MIXED.

4 Adjust 1821A Delay {(Div) vernier until intensified spot
coincides with leading edge of second pulse on display.

5 Measure pulse period jitter:

<%

Table 5-7. Performance Test: Pulse Delay Jitter

PULSE GENERATOR
80138

TRIG TRIG OUTPUT

OSCILLOSCOPE

N ouT 3] iN
) Q o
105034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 Am—10m
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PLSE DELAY 5 . 1m
VERNIER 6 cw
PULSE WIDTH 7 - 1Tm
VERNIER 8 ccw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
QOFSET vernier 11
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VENIER 1 4 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 1 9 NORM
INT LOAD 20 N
EXT WIDTH/NORM/RZ 25 NORM
STEP  INSTRUCTIONS
1 Set the 1821 A controls as follows:
Main Sweep 0.1 mS/div
Delayeu vuvuup 0.1uS/div
Sweep Mode Norm.
Delayed  Trigger Auto.
CM Delay 10.0
2 Adjust pulse period VERNIER 3 to obtain ,4mS pulse
period on display.
3 Adjust pulse delay VERNIER 6 to obtain O.ImS pulse
delay.
4 Switch Modeswitch on 1821A to MIXED.
5 Adjust 182’1 A Delay (Div) vernier until intensified spot

coincides with Yeading edge of first pulse.

6 Display should be:

7 Measure pulse delay jitter: < 1%

————

Jitter




Table 5-8. Performance Test: Pulse Width Jitter

OSCILLOSCOPE

180C
PULSE GENERATOR
18014 1821A
TRIG TRIG ouTPUT EXY
iN our ] A 8 {liv
0 o ° rn_oje
10100C
10503A
10503
INITITAL CONTROL SETTINGS
PULSE PERIOD 2 A m—10m
VERNIER 3 cw
PULSDE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n-1U
VERNIER 6 ccw
PULSE WIDTH 7 1~ 1m
VERNIER 8 cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS
! Set 1821 A controls as follows:
Main Sweep 0.1 mS/div
Delayed Sweep 0.1 uS/div
Sweep Mode Norm.
Delayed  Trigger Auto.
CM Delay 10
2 Adjust pulse period VERNIER 3 to obtain (.4ms pulse
period on display.
3 Adjust pulse width VERNIER 8 to obtain O.1ms pulse
width.
4 Switch Mode on 1821A to MIXED.
5 Adjust 1821A Delay {Div) vernier until intensified spot

coincides with trailing edge of first pulse.

6 Display should be:

7 Measure pulse width jitter:

<a% Jitter

Table 5-9. Performance Test: Square Wave

OSCILLOSCOPE

PULSE GENERATOR

1801A 1821A
TRIG TRIG QUTPUT EXT
N ouTt {4 A 8 AN
o o 0 ofo

105034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 20n—1u
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 6 35n—1u
VERNIER 6 cw
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15

OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS RESULTS

! For each setting of the PULSE PERIOD switch 2,
given in the table below, turn the VERNIER 3
slowly from fully CCW to fully CW and check that the
PULSE DELAY 5 and VERNIER 6 controls have no
effect on the position of the displayed pulse.

PULSE PERIOD VERNIER Symmetry
2 3

20n - 14 ccw to cw 50% * 15%
- Im ccw to cw 50% ¥ 5%
Am - 10m ccw to cw 50% * 5%
10m-—-1 ccw to cw 50% * 5%
2 For all settings of the pulse period control check that

the pulse width equals pulse OFF time within the above limits.

on toff

et




Table 5-10. Performance Test: Duty Cycle

OSCILLOSCOPE
figac

PULSE GENERATOR

18014 18214
TRIG TRIG ourPuT EXT
IN out (] A 8 LN
o o 0|9
10100C
105034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 1u—.1m
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7 Tu—.1m
VERNIER 8’ ccw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11

OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15

OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS RESULTS
For each set of control settings given in table below,
display the output pulse so that it occupies half of the
display {see diagram belaw).

Starting with the pulse period VERNIER 3 fully
CW turn VERNIER 3 slowly CCW until the trailing
edge of the pulse begins to move or the pulse divides.

When this happens measure the pulse period {Tp) and
use in the formula:

Pulse Width {Tw)

> 75%

> 5%

Duty Cycle = x 100%
Max Pulse Period (Tp)
PULSE PERIOD PULSE WIDTH VERNIER
2 7 8
14— 1m 11— 1m Adjust for 1is
Am—10m .1m—10m Adjust for O.fms > 75%
10m-1 10m—1 Adjust for 10ms

Centre Line

Left Limit i
L

Display I

Table 5-1 1. Performance Test: Manual Operation

OSCILLOSCOPE

180C
PULSE GENERATOR
80138
1821A
TRIG TRIG EXT
N ouT N
o [
10503A
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT{+)
VERNIER 3
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1U
VERNIER 6 ccw
PULSE WIDTH 7 1p—.1m
VERNIER 8 cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 i
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 1 9 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS
Press MAN button 1

Only one output pules must occur when the button is
pressed, no pulse must occur when the button is releaser




H

Table 5-12. Performance Test: External Width Operation
OSCILLOSCOPE
180C
PULSE GENERATOR PULSE GENERATOR
8o11a jac138 H
110 ANEL I eaneL
EXT TRIG PULSE ! QuTPLY
A 8 N our  our weur | 1
1250-0077 ? i} Q :
otz osa3n
108034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 —
VERNIER 3 -
PULSE DOUBLE/NORM 4 -
PULSE DELAY 5 -
VERNIER 6 -
PULSE WIDTH 7 -

VERNIER 6 -
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 —
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15

OFFSET switch 16 OFF
NORM/COMPL 1 9 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 EXT WIDTH

STEP INSTRUCTIONS
Apply external signals to INPUT 26

2 Note that the leading and trailing edges of the output
pulses are delayed on the input pulses by a fixed delay
of approx. 30ns. This is the propagation delay of the
80136 internal circuitry.

RESULT

| INPUT

—
I 05us | i
‘ 1S I

]
- f— FIXED DELAY
'

J L

ouTPUT

Table 5-13. Performance Test:

PULSE GENERATOR

RZ Operation

PULSE GENERATOR

BOITA 3 T
1
EAR ’FNONY
ANEL | panee
TAIG PULSE H QuTPUT
out our npPUT : I
2x
10503 15104
105034 105034
305034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 EXT(+)
VERNIER 3
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 3Bn—1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—1u
VERNIER 8 Center
AMPLITUDE 9 5.0-2.0
VERNIER 10 ccw
OFFSET vernier 11
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 ccw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 RZ
STEP INSTRUCTIONS RESULTS
1 Apply RZ pulses to INPUT 26
—Z+1V —
0.5uS 1
1uS
t
|
Al |
ov—L
2 Output  should be: | "-—fixed delay (approx. 50ns)

3 Check that pulse delay VERNIER 6 and pulse width
VERNIER 8 vary the pulse delay and pulse width.
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Table 5—14, Performance Test: Gate Operation

OSCHLLOSCOPE

Table 5-15. Performance Test: External Trigger Operation

180C
OSCILLOSCOPE
180
18104 PULSE GENERATOR
A s b 50138
e [ W 9
e | 10802 o] 18014 18214
12800780
T - ‘ L; W exr,
105034
INITIAL CONTROL SETTINGS
10503A
PULSE PERIOD 1 20n—1u
VERNIER 2 Center
PULSE DELAY 6 35n—1u e
VERNIER 7 ccw
PULSE WIDTH 10 10n—1u
VERNIER 11 50% duty cycle 5002 6000
AMPLITUDE 3 5.0-2.0 105034 05034
VERNIER 8 ccw
AMPLITUDE 4 5.0-2.0
VERNIER 9 ccw
OFFSET 13 OFF
OFFSET 14 OFF INI JAL CONTROL SETTINGS
Mode selector 22 NORM
PULSE PERIOD 2 EXT(+)
VERNIER 3
STEP INSTRUCTIONS PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 36n—1u
Apply gate pulse to GATE INPUT 22 . VERNIER 6 ccw
PULSE WIDTH 7 Am—10m
2 Check that output pulses at OUTPUT 17 only occur VERNIER 8 Center
during ON time of gate pulse: Turn pulse period AMPLITUDE 9 5.0-2.0
VERNIER 3 slowly CW and check 9ate operation for VERNIER 10 cw
all pulse periods. OFFSET vernier 11
OFFSET switch 12 OFF
3 Check that leading edge of first trigger output pulse AMPLITUDE 13 5.0-2.0
(TRIGGER OUTPUT 21 ) occurs a short time VERNIER 14 cw
(owing to fixed delay) after rhe leading edge of the gate OFFSET vernier 15 -
pulse. OFFSET switch 16 OFF
NORM/COMPL 1 9 NORM
4 Check that last pufse width is correct even when gate INT LOAD 20 IN
pulse trailing edge occurs just before or during the last EXT WIDTH/NORM/RZ 25 NORM
pulse (owing to the effect of the fixed delay of approx.
4Qns).
STEP INSTRUCTIONS
RESULTS
L Set the 6518 controls as follows:
- Range X100
gate | I sate o aTe Vernier 2.5
opens closes
—I——] '—- l 4ttenuator +10d8 (1.0Vv)
T tus [l Amplitude X
= | A A TRIGGER P 061V RMS
"I""m ""I - - : 2 Center the waveforms on the oscilloscpe display and
fixed [ ouTPUT heck that the leading edge of the output pulse
|”H PULSE chec g edg put p
delay = | occurs during positive slope of the sinewave.
approx. 40ns
fast puise
{worst case 3 Set PULSE PERIOD 2 to EXT (-), The leading
depends on edge of the output pulse should occur during the
rep- rate) negative slope of the sinewave,




Table 51 6. Performance Test: High Frequency Trigger

Operation

OSCILLOSCOPE

EXT,

A8 N 105034

12500077 | |

2x 4 Baora

TEST

+250-0780 OSCILLATOR

PULSE GENERATOR

32008

80138

TRIG  TRIG  OUTPUT,
"~ ouT i

105034

INITIAL  CONTROL  SETTINGS

105034

PULSE PERIOD 2 EXT(+)
VERNIER 3

PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 36n—1u
VERNIER 6 cew
PULSE WIDTH 7 10n—1u
VERNIER 8 cew
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11

OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET  switch 16 OFF
NORM/COMPL 1 9 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

Table 5-17. Performance Test: Trigger Output

OSCILLOSCOPE

PULSE GENERATOR
50138

12500077

84914

12500760

105034

INITIAL  CONTROL  SETTINGS

PULSE PERIOD2 20n—1u
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n_1u,
VERNIER 6 ccw
PULSE WIDTH 7 10n—1/.1
VERNIER 8 ccw
AMPLITUDE 9 2.0-1 .0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 2.0-1 .0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS RESULTS
1 Measure amplitude of trigger output pulse
(TRIGGER  OUTPUT) >1.0v
2 Measure width of trigger output pulse at
50% of amplitude: 16ns * 10ns

Apply a sinewave with a repetition rate of 50 MHz and

amplitude of 1,7V p-p. Check that repetition rate of
output is equal to repetition rate of input i.e. 50 MHz.

Set PULSE PERIOD 2 to EXT -,

Turn VERNIER 3 slowly from CCW to
CW, the amplitude and width limits given
must be true for the whole range.

Switch PULSE PERIOD 2

3 Repeat step 1,

Note that there is a delay of 25ns % Bns between the trigger
input and output.

to range T—. 1 m and
repeat steps 1 to 3.

5 Switch PULSE WIDTH 7
to SQUARE WAVE
and repeat steps 1 to 3.
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Table 5-18. Performance Test: Preshoot, Overshoot and

.Table 5-19. Performance Test: Amplitude

OSCILLOSCOPE
182¢

PULSE GENERATOR
80138

1810A

TRIG  OUTPUT EXT
out (] A R
(o] (]
1250-0781
84914
12500780
10503A
105034,

Ringing
QSCILLOSCOPE
182C
PULSE GENERATOR
80138
18104
TRIG QUTPUT €XT
ouT i+ A N
? [«
1250-0781
8491A
1250~0780
10503A
105034
INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—14L
VERNIER 3 ccw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER 6 ccw

PULSE WIDTH 7
VERNIER 8

SQUARE WAVE

AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

INITIAL CONTROL  SETTINGS

PULSE PERIOD 2 20n--1u
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 Center
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15

OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

RESULTS

| With reference to the diagram below, measure preshoot,
overshoot and ringing in turn to ensure that these are
< 5% of the pulse amplitude.

2 Disconnect the oscilloscope input from the 80136 and

reconnect to the negative output connector 18 .
Repeat step 1.

OVERSHOOT l 1 RINGING

AMPLITUDE

l PRESHOOT

I

Check the amplitude for both VERNIER 10 and 14
extremities of each setting of the AMPLITUDE switch
9 and 13 as follows:

INT LOAD

AMPLITUDE 9 13 VERNIER 10 14 IN OUT
5.0-2.0 cw >6.0 =210V
5.0-2.0 ccw <20 <4V
2.0-1 .0 cw =220 | =av
2.0-1 .0 ccw < 1.0 <2v
1.0-05 cw 21.0 | =2v
1 .0-05 ccw <05 | <1v
0.5-0.2 cw 205 | =1V
0.5-0.2 cew <02 | <o.a4v




Table 5-20. Performance Test: DC Offset
OSCILLOSCOPE
182C

PULSE GENERATOR
80138
1810A
TRIG  OUTPUT &xv
out + A N
[} [}
1250-0781
8491A
1250--0780
10503A
10503A

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 20n—14

VERNIER 3 cw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5 35n—11

VERNIER 6 ccw

PULSE WIDTH 7 10n—14

VERNIER 6 Center

AMPLITUDE 9 5.0-2.0

VERNIER 10 cw

OFFSET vernier 11 -

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2.0

VERNIER 14 cw

OFFSET vernier 15

OFFSET switch 16 o f

NORM/COMPL 19 NORM

INT LOAD 20 IN

EXT WI DTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

Disconnect 8013B from oscilloscope.

2 Center the oscilloscope display trace.

3 Reconnect 8Q13B to oscilloscope.

4 Set OFFSET 16 to ON.

5 Turn VERNIER 15 fully CCW.

6 Measure negative offset:

7 Turn VERNIER 15 fully CW.

8 Measure positive offset:

9 Turn OFFSET 16 to OFF.

10 Output pulse baseline should be at center of

oscilloscope

display.

11 Connect the oscilloscope input to the 8013B

12

negative output connector 16.

Repeat steps 1 to 8 for OFFSET 12 and

VERNIER 11 but with the following limits:

VERNIER 11 fully CCW
VERNIER 11 fully CW

RESULTS

v
[
L]
<

Y
N
3]
<

2-2.5V
>+2,5V

Table 5-21. Internal Checks
Power Supply

PULSE GENERATOR
80138

5—-13

and Adjustments =

DIGITAL VOLTMETER
34740A

o Q

TRIG ouTPUT Y
out (+ l
O

34702A

INITITAL CONTROL SETTINGS 80138:

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORMAL4
PULSE DELAY 5
VERNIER 6

PULSE WIDTH 7
VERNIER 6

AMPLITUDE 9

VERNIER 10

OFFSET switch 12
AMPLITUDE 13
VERNIER 14

OFFSET 16
NORM/COMPL 19

INT LOAD 20

EXT WIDTH/NORM/RZ 25

3444A

FUNCTION  switch
RANGE switch

STEP INSTRUCTION

EXT+
cw
NORM
1U=0.1n
ccw
1u—0.1m
ccw
5.0-2.0
cw

OFF
5.0-2.0
cw

OFF
NORM
IN
NORM

VOLTS
100V

| Connect the DVM between the +17VTP on board
A6 and GND. Adjust ABR102 for +17V £ 100mV.

2 Connect the DVM between the —17V Tp on board
A6 and GND. Adjust ABR106 for -17v £ 1 00mV.

BOARD A6
+17v TP ——R100—
pay -]
[ 4
- -
R10 (=31
E5t _oe
i gQC
[ ]|
| 1
o (o 5§83
b x x O
| A 1
-17v 0
TP -R10&----
—-cri7— @ | ® _ —
_CR 106 = s ?l;’ CRI00~
“Rs-  ©© g i
i © |1 o ZRUT  =gc
—CR103— o
(- ]3]
Cl00 (COMPONENT SIDE }
C 102 (CIRCUIT SIDE |
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Table 52 Internal Checks and Adjustments —
Repetition Rate

PULSE GENERATOR COUNTER
80138 52450 5252A

TRIG QUTPUT

10100C

10503A

INITIAL CONTROL SETTINGS 80138:

PULSE PERIOD 2 20n—14
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 10n—1
VERNIER 6 ccw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
5252A:
MAX COUNT RATE 1 00MC
5245 L:
SENSITIVITY 0.1v
SIGNAL INPUT AC
TIME BASE o.Im
FUNCTION FREQUENCY
STEP INSTRUCTION

! Adjust capacitor A5C24 for a nominal frequency of 51.5 MHz.
Limits >51MHz < 52 MHz.

BOARD A5
! [
32 1
[} i
o ég m—c:)to J" L a0
o | ll — xr O [s 4
~ oo | Fh
O N | [ |
Veomn g [ |
oy 5 ltl\ clo ©o
x X Pih w geo?
tLt | dx & ooxx
~ (] 1 [
'} 1
I Z-I—l\m —C3zT
NE@)ESES @) @)
RS
\ |
\

|
|




Table 5-23. Internal Checks and Adjustments =~ Delay

and Width Timing

PULSE GENERATOR
w0138

OSCILLOSCOPE
180C

12500780

INITITAL CONTROL SETTINGS 80138:

PULSE PERIOD 2
VERNIER 3

PULSE  DOUBLE/NORMAL
PULSE DELAY 5
VERNIER 9

PULSE WIDTH 7
VERNIER 8
AMPLITUDE 9
VERNIER 10

OFFSET switch 12
AMPLITUDE 13
VERNIER 14

OFFSET 18
NORM/COMPL 19

INT LOAD 20

EXT WIDTH/NORM/RZ 25

1. PULSE DELAY

STEP INSTRUCTION

1p—0.1m
cw

4 NORM
356n— 1
cw
10n—1
cw
5.0-2.0
cw
OFF
56.0-2.0
cw
OFF
NORM
IN
NORM

Set up the oscilloscope as follows:

1801A:
DISPLAY ALT, channel B
VOLTS/DIV 2v
POLARITY + UP, DC INPUT
1821A:
TIME/DIV 0.2us
2 Set the leading edge of the trigger output pufse on

the first vertical line on the screen. Measure the time
to the leading edge of the output pulse. Adjust ASC35

for a nominal 1.2j.k.

__A__so%

Limits > 1,145 < 1,350s.

Channel g

I___ Channel A

5-15

2. PULSE WIDTH

— A Channel A

|
' 1.3us
(6.5 cm)

STEP INSTRUCTION

1 Set the oscilloscope DISPLAY switch to CHANNEL A
only.

2 Set the pulse leading edge on the first line of the screen.
Adjust ABC45 for a nominal 1,3us, Limits > 1.1us < 1.5us,
(minimum width with vernier 8 in CCW position is
<10ms using a sampling oscilloscope).

BOARD A5

PULSE
DELAY

—Rip— —RI01 -
—R 99— T RI00— o —
— RI3—
-R@~ “RB-
—RE7- —R66—

—-RI102—-
-R 91 -
—-C39—

g
1
4
®
®
— 8 —

-R180-

Clt
—R182- —Rig - ~C

@ i

—R97 -
—R98 -~
—CR22 ~
—~C65—
— C46 —
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Table 5-24. Internal Checks and Adjustments = STEP INSTRUCTION
Pulse Perturbation
1 Adjust the amplitude vernier 14 for the + channel to
obtain a 8 cm deflection.
1408 14244 . . . . .
exr 2 Adjust the period vernier 3 to display two periods
e on the screen.
14104
A 3 Measure the pulse transition times; they should be
<3.5ns.
1250-0077
4 Measure the preshoot, overshoot and ringing; they should both be
< 5% of pulse amplitude.
102214
5 Adjust ABC25 and AB6R25 for the best compromise
between overshoot and rise time.
10503
6 Disconnect the scope from the positive pulse output and
connect it to the negative pulse output.
INITITAL CONTROL SETTINGS 8013B:
7 Repeat steps 1 to 5 for the negative channel and adjust the
PULSE PERIOD 2 20n—1u pulse shape using ABCES5 and ABRES,
VERNIER 3 see step 2
PULSE DOUBLE/NORMAL4 NORM
PULSE DELAY 5 35n—1u Overshoot -
VERNIER 6 cow i e
PULSE WIDTH 7 10n—1u = -
VERNIER 8 cew _——’——
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw Amplitude
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
Preshoot
BOARD A6
\
—R72— —R32—
K2 C K1
by LG 1)
. B - Bz @i
° 1 |
L10
\
& ()
~R66-— — RE7— —R%6—  -R21— R92
, \\\\ —Co4-  —C51— R WY —-C2t- -ca1—-
8 N\R 65 —C69— R 25 —C28— — R&2
AN N
S ()= ®
— R61 ~— < —— R62—— — R2l— | ——R22—— S
VYT & — CE —Cc2— 4 @
ceo 63— | | —R2%— —n- & —c20—
—Rb— | a: —Cc12— —R18—
—Ci3 — 1 —




Table 5-25. Internal Checks and Adjustments -
Double Pulse

STEP  INSTRUCTION
PULSE GENERATOR
80138

1 Position the output pulse on the oscilloscope screen.

TAIG QuTPUT
our +

2 Adjust ABC35 for 9.5ns pulse width at 50% of pulse

0 r“—] ™ amplitude.
1250—-0781
B4g1A
12500780
9.5ns  ——n - o w— — 50% amp.
105034
3 Set the 80138 pulse double/norm switch to double.
INITIAL  CONTROL  SETTINGS 4 Adjust A5R188 to produce a first (undelayed) pulse of
= 20ns between the pulse leading edges.
PULSE PERIOD 2 20n—1u . Ad _
VERNIER 3 center just ABR188 to produce a first (undelayed) pulse of
PULSE DOUBLE/NORM 4 NORM the same width as the delayed pulse {9,5ns ~ see step 2)
PULSE DELAY 5 35n ...1’.(
VERNIER 6 cow
PULSE WIDTH 7 10n—1y 0%
VERNIER 8 cow
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 - €L~ <a- BOARD A3
OFFSET switch 16 OFF éﬂ'ocl"-"l-’ Cl4
NORM/COMPL 19 NORM EES
INT LOAD 20 IN P —RI179 — "R178‘
EXT WIDTH/NORM/RZ 25 NORM

—=R101 -
—-R104 —
-RQ -~
~R 66—
-
@
w
I

N | ~RI77— _
'@
[ o~
[ Ill ! lS l
Lwo_ |1] el
1 QN= & o [ (B
SZEZ’SJmaﬂﬁzg&é'gggﬁa
‘i’||,l|(f¢r°fu E T8 e
lllllllTlllu
SIS DX
3 S Il(!llll'(l’:}\]aa\
! l i ‘5%8@334:5533 RN
| l,gmmmmtxogm‘,"zu
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Table 5-26. Service Product Safety Check

STEP INSTRUCTION

1 Visually inspect interior of 80138 for any signal of abnormal
internally generated heat, such as discolored printed circuit
boards or components, damaged insulation, or evidence of
arcing. Determine and remedy cause of any such condition

if the product is in warranty. Disconnect power cord from line.

2 Check resistance from 80138 cabinet to ground pin on
power plug with suitable ohmmeter. The reading must be less
than one ohm. Flex the power cord while making this mea-
surement to detect any intermittent discontinuity. Check
internal ground connections on hoards and frame. Also check
resistance of any front or rear panel ground terminals
marked __l__.

3 Check resistance from 80136 cabinet to line and neutral
(tied together) with the power switch on and the power source

disconnected. The minimum acceptable resistance is two
megohms. Replace any component which results in a failure
or refer to production Memo or Service Note issued by pro-
duct division for alternate action.

Check the line fuses to verify that the correct values are
installed.

Check that the line voltage selector is set to the customers
requirements,

Check that all coaxial cables and wires inside the 80136 are
properly connected. Check that all boards are properly
connected and that there is good thermal contact between
the power supply trassistors and the rear panel heat sink.

Inform the responsible product division of any repeated
failures in the above tests or any other safety features.




SECTION 6—

6-1 INTRODUCTION

6-2 This section contains the circuits, component
location diagrams and the lists of replaceable parts.
Waveforms shown with the circuits are included for
guidance only and failure to observe identical results
should not be automatically taken as indication of a fault.

6-3 ORDERING INFORMATION
6-4 General
6—5 The replaceable parts tables give parts in

alphanumerical order of their reference designators and
indicate the description and HP stock number of each
part, together with any applicable notes.

6-6 To order a replacement part, address order
or enquiry either to your authorized Hewlett-Packard
sales representative or to:

DIAGRAMS AND REPLACEABLE PARTS—

CUSTOMER SERVICE
Hewlett-Packard Company,
333 Logue Avenue,

Mountain View, California 94040
or, in Western Europe, to:

Hewlett-Packard {Schweiz} SA
Rue du Bois-du-Lan 7
1217 Meyrin 2

Geneva
6-7 Specify the following information for each
part:
a) Model and complete serial number of in-
strument.
b) Hewlett-Packard stock number.
c) Circuit reference stock number.
d) Description.

To order a part not listed, give a complete description
of the part and include its function and location.

= assembly
B = motor
BT = battery
C = capacitor
CP = coupler

CR = diode
DL = delay line

DS = lamp

F = fuse

FL = filter
HR = heater

J = jack

K = relay

L = inductor
M = meter

mO © C

- »

B

VR

4 < x =

Table 6-1. Reference Designators

= micro-circuit
= plug
transistor
resistor

= thermistor

switch

transformer
= terminal board
= vacuum, tube, neon

bulb, photocell, etc.

= voltage regulator

= cable
socket

= crystal

test point
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Table 6-2. Diagram Notes

Unless otherwise stated:

capacitance in microfarads
inductance in microhenries
resistance in ohms

Wiring colour code:

black
brown
red
orange
yellow
green
blue
violet
grey
white

© 0 Y o g~ P — O

u1 Microcirciut

Q Screwdriver Adjustment

s— Primary Signal Path

931

Indicates wire colour using

resistor colour code.
- 9 3 1 -

Coaxial cable

Encloses front panel nomenclature

P/O

F.S.

L

(
{
Coaxial Connector
Bolt down cable bush
1

Chassis/Ground

Part Of

Factory Selected

Zener Diode

Printed circuit board edge
connector and socket (X5)
with pin number (2).

Single pin or soldered
connection.

Coaxial Connector
bulkhead mounted.

Relay




Signal Schematic
number number

el - ——— —_ ——

These references on a signal
leaving a schematic diagram:
indicate the signal destination:
The circle contains the signal
number and the square CONWINS
the number of the schematic
to which that signal goes.

Signal
number

_ [

Schematic
nu/m/

These references on a signal
entering a schematic diagram
indicate the signal origin.

The circle contains the signal
number and the square contains
the number of the schematic
on which that signal originates

Table 6-3. Manufacturer Codes

MFER. ZIP
NR. MANUFACTURER NAME ADDRESS CODE
FROC3 | SCYCOR ELECTRONIQUE LE VESINET FOANCE

00865 | STETTNER=TEUSH INC CAZENQVIA-NY 13035
01295 J TEXAS INSTR INC SEMICOND CMPNT OIv DALLAS TX 75231
02114 ] FERROXCURE CORP SAUGERTIES NY 12477
04713 { MOTIFILA SEMISONDUCTOR PRODUCTS PHOENTX AL 85008
07263 | FAIRCHILD SEMICOWDUCTOR DIV MOUNTAIN: VIEW CA 94040
12697 | CLARCSTAT MFG CC INC DOVER :NH o 03820
13133 | THERMALLIY CO IALLAS: TX 15247
16265 | CORNING GL Wk ELEC CMPNT DIV RALEIGH: NG 27604
1465¢ | EX=CELL=D CCPRP REMEX DIV SANTA AN 02705
17537 | LAMPE INC 90502
19761 ] MEPCO/ELECTRA (PP 76067
2622¢ | GOWAMDA FLECTRANICS CORP 14070
26546 | CORMING GLASS ¥IRKS (SRADFOERY 16701
28480 | HEWLETT=PACKAPD CO CIRPORATE HQ 94304
56200 | SPRAGUE ELECTRIC €N 01247
71400 ] BUSSHAN MFG DIV OF MCGRAW-EDISON €2 63017
71785 | TRW FLEK CNMPANENTS CINCH DIV €0007
72126 | ZLECTRO MNTIVE “E5 €N IMC 06226
72138 | BFCKMAN INSTRUMENTS [NC MFLIPIT DIV 92634
75042 TEw INC PHILADELPHIA DIV 19108
7E015 | LITTELFUSE InC 60016
76727 | C-W INDUSTRIES 18974
82339 | SWITCHCPAFT [INC 60630
opGae | AMPHENQL S&LFS CIV NF BUNKTR-2840 63062
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Table 6-4. Frame Replaceable Parts List

Reference HP Part . Mfr

- . Qt Description Mfr Part Number
Designation Number Y P Code
AS 08012-66508 BOARD ASSEMBLY, TIMING 28480 08012-66508
A6 08013-66504 BOARD ASSEMBLY, AMPLIFIER OUTPUT 28480 08013-66504
Al 08013~68505 BOARD ASSEMBLY, MOTHER 28480 08013-66505
os1 2140-0253 1 LANP=INCAND | -| 8uLDB 28V 17537 64(ANS! 6839)
Fl 2110-0007 1 FUSE 1A 250V SLO0~BLO 1.25X.25 UL 71400 HDL-].
Fl 0510-G748 1 FUSEHOLDER-BLOCK 2~FU .25X1.25FUSE 71400 3823-
F2 2110-0202 i FUSE «5A 230V SLO-BLO 1.25X.23 UL IE€C 15915 313. 5005
FL1 9100-3121 1 FILTER-ELEC 2A 28480 9100- 3121
41 1250~0118 [ CONNECTOR-RF BNC FEW SGL HOLE FR 90949 31-2221-1022
J2 1250-0118 CONNECTOR-OF BNC FEM SGL HOLE FR 90949 31-2221-1022
J3 1250-~01148 CONNECTOR-RF BNC FEN SW HOLE FR 90949 31-2221-1022
J4 1250-0118 CONNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022
J5 1250-0118 CONNECTOR-RF BNC FEW SGL HOLE FR 90949 31-2221-1022
36 1250-0118 CONNECTOR-RF 8NC FEM SGL HOLE FR 90949 31~2221~1022
NP1 1450=0404 | LIGHT=IND LENS CAP CLR TL LENS 28480 1450-0404
NP2 0370~1005 1 KNOB-BASE-PTR «375 IN JGK SCI-OECAL 28480 037C-1005
w3 5060-1124 1 KNOB, PUSHBUYTON, POYER 28480 5040-1124
4] 5040-0445 2 FOOT ASSEMBLY 28480 504 0-0445
et 08012-00204 | PANEL, REAR 28480 08012-002 0%
[11] 08012-04101 2 COVER ASSEMBLY 28480 08012-04101
Mp9 08013-00203 | PANEL. FRONT 28480 08013-00203
MP10 1660~-1300 ! STAND, TILT 28480 1460-1300
Rl 2100-3081 3 RESISTOR-VAR CONTROL CC $0K 10% 10CW 12697 SERIES 63M
R2 2100-3081 RESISTOR-VAR CONTROL CC 50K 10% 10Cw 12697 SERIES §3M
R3 2100-3081 RESISTOR=YAR CONTROL CC 50K 10% 10Cw 12697 SERIES 63M
R4 0758-0024 1 RESISTOR 100 SX +25M F TCxQe=100 24546 C5=1/4-T0=101~4
RS 0758-0126 1 RESISTOR 51 5% «25W [ TC=0e=100 24566 CS=1/4=T0~51R0=J
R7 2100- 2066 2 RESISTOR-VAR CONTROL CC 2K 20% LIN 12697 382
RS 2100-2066 RESISTOR=VAR CONTROL CC 2X 201 LIN 12697 382
R9 2100-2488 2 RESISTOR-VAR CONTROL CC 10K 20% LIN 12691 382
R10 2100-2488 RESISTOR-VAR CONTROL CC 10k 20% LIN 12697 382
S1 3101-0903 1 SWITCH=SL DP3T=NS MINTR ,5A 12SVAC/OC 19121 61285-0003A
s2 3101-1609 1 SWITCH-SL 2-OPOT-NS STD 151 250VAC SLOR 82389 11E-1036
55 3101-0124 1 SWITCH~PB SPST NC MOM 82389 962
Tl 08012-61101 1 TRANSFORMER,y POWER 28480 08012-61101
w2 08012-61621 1 CABLE ASSEMBLY, SHIL INPUT 28480 ¢8012-61621
w3 08013-61620 4 CABLE ASSEMBLY. SET SHIL 28480 08013- 61620
'3 08013=61620 CAME ASSEMBLY, SET SHIL 28480 08013-61620
WS 08013-61620 CABLE ASSEMBLY, SET SHIL 28480 08013-561620
' 0801361620 CABLE ASSEMBLY, SET SHIL 28480 0801361620
W7 08012-61620 1 CABLE ASSEMBLY, SHIL POWER 28480 08012- 61620

See table 6-3 for Manufacturer Codes
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Table 6-5. Board A5 Replaceable Parts List

Reference HP Part Q . Mfr

X : t Description Mfr Part Number
Designation Number Y Code
A5 08012-66508 1 BOARD ASSEMBLY, TIMING 28480 0801266508
45C1 0150-0121 20 CAPACITOR-FX0O o1UF #80-20% 50WVDC CER 23480 G156-0121
ASC2 0160~2055 47 CAPACITOR-FXO «Q1UF 480-20% 100WVDG CER 26480 0160-2055
A5C3 0160-2055 CAPACITOR-FXO «0OlUF #8(»20% 100WVDC CER 28480 0160-2053
ASCh 0160-2055 CAPACITOR-FXO 4O1UF #80-20% 100WVDC CER 28480 0160-2055
ASCS 0160-2199 1 CAPACITOR-FXO 30PF #=§% 300YVOC M CA 28480 0160-2199
ASC6 0180-0374 6 CAPACITOR-FXO; J0UF+=10% 20vDC TA-SOLID 56269 1500106 X902082
ASCT 0160-2307 1 CAPACITOR-FXD 47PF +-5% 300YVOC MICA 28480 0160-2307
ASC8 0150-0121 CAPACITOR-FXO «1UF +80=20% S0WVDC CER 28480 0150-0121
ASC9 0150-0121 CAPACITOR-FXO +LUF +80~20% 50YVOC CER 28480 0150-0121
A5C10 0 160-2055 CAPACITOR-FXO o01UF +80=20% 100WVOC CER 28480 0160- 2055
ASC11 0160- 2055 CAPACITOR-FXO «01UF +80-20% 100WVDC CER 28480 016022055
A5C12 0160-2055 CAPACITOR-FXO «Q1UF +8J=-20% 100WwYOC CER 28480 0160-2055
A5C13 0160-2055 CAPACITOR-FXO oO1UF +80~20% L0OWVOC CER 28480 0160-2055
AS5C14 0 160-2198 4 CAPACITOR-FXO 20PF t-51 300WVDC MICA 28480 0160-2198
ASC15 0160~2197 1 CAPACITOR-FXO 10PF +-St  3Q0NVOC MICA 28480 0160- 2191
ASClé 0160-2055 CAPACITOR-FXO «QlUF ¢80=20% 100wvOC CER 28480 0160- 2055
ASCLT 0160-2055 CAPACITOR-FXO 40lUF +80-20% 1OOWVDC (gR 28480 0160- 2055
ASC18 01602055 CAPACITOR-FXO +01UF +60~20% 1o00wvoc CER 28480 0160-2055
ASC19 0160~2055 CAPACITOR-FXO «01UF +80~20% 100WVDC CER 23480 0160-2055
A5C20 0160-2055 CAPACITOR-FXO .01UF +80-20% 1QQWVDC CER 28480 0160- 2055
AS(21 01603714 1 CAPACITOR-FXO  5600PF +=10% 250WvDC “ET 28480 0160-3714
A5C22 0 160-3725 3 CAPACITOR-FXO «68UF +-10% 4OWVOC 28480 0160- 3725
ASC23 0180~0375 3 CAPACI TOR=FXD} 68UF+=10% 20V0C TA-SOC 1 O 56209 1500686X902082
ASC24 0121- 0046 3 CAPACITOR-V TRMR-CER 9/35PF 2yQV PC-MTG 00865 304322 9/35pF N650
ASC 25 0160-2055 CAPACITOR-FXO LOlUF ¢80-20% 100WVOC CER 28480 0160- 2055
ASC26 0160- 2055 CAPACITOR-FXO «0LUF +80-20% 100WVDC (ER 28480 0160-2055
ASC27 0 160~2055 CAPACITOR-FXO Q@ 1UF 088—20! 100wvDC CER 28480 0160-2055
ASC28 0160-2055 CAPACITOR-FXO «QlUF ¢80+20% 100wVDC CER 28480 0160-2055
ASC29 0160-2055 CAPACITOR-FXO «01UF +80-20% LOOWVDC CER 28480 0160-2055
ASC30 0160~2055 CAPACITOR-FXO +Q1UF ¢80-20% loowvoCc CER 28480 0160- 2055
ASC31 0160-2055 CAPACITOR-FXO LOLlUF +80-20% 100WYOC CER 28480 0160-2055
ASC32 0160-3220 2 CAPACITOR-FXO &BOOPF +-5: 250WV0OC MET FRO09 CUB-68
ASC33 0160-3725 CAPACITOR-FXO L68UF +=10% &DWVD( WET 28480 0160- 3725
ASC3e 0180-0375 CAPACITOR-FXO; 68UF+=30% 20¥DC TA-SOLID 56239 1500686X902082
ASC35 0121~0046 CAPACITOR-V TRMR-CER 9/35PF 200v PC-WTG 00865 304322 9/35PF N650
A5C36 0150~0121 CAPACITOR-FXO ,1UF +a0-201 SowvpC CER 23480 0150- 0121
ASC37 0150-0121 CAPACITOR-FXO LIUF +80-20% SQWyDC CER 28480 0150- 0121
ASC38 0150-0121 CAPACITOR-FXO <1Uf +80-20% SOWVOC CER 28480 0150~-012}
A5C39 0160-2055 CAPACTITIR~FXD ,01UF +80-20% L1OGWVDC C E R 23480 0160-2055
A5C40 0 160-20 55 CAPACITOR-FXO «31UF +80-20% 10OWVDC CER 28480 0160- 2055
ASC4L 0160- 2055 CAPACITOR-FXO 4QlUF +80-20% loowyoc CER 28480 0160-2055
AS5C42 0 160~ 3220 CAPACITOR=FXD 6800PF +-5x 250WVDC MET FRO09 CKA=68
‘2842 0160-3725 CAPACITOR-FXO «68UF +-10% 40WVOC MET 28480 0160-3725
A5C4 0180-0375 CAPACITIR=FXD; 68UF+=10% 20VDC TA=SILID 56289 1500686X902082
A5C45 0121-0046 CAPACI TRV TRMR=CER 9/35PF 200V PC-HTG 00855 304322 9/35PF Nb50
ASC46 0150- 0121 CAPACITOR=FXD «lUF +80-20% SOMVDC CER 28480 0150- 0121
AS5C47 0150-0121 CAPACITOR-FXO 1UF +80=20% 50dVOC 28480 0150-0121
ASC48 0150- 0121 CAPACITOR-FXO L1UF +80-20% 50WVDC CER 28480 0150- 0121
ASC49 0150-0121 CAPACITOR-FXD .1UF +80=20% 50MOC CER 28480 0150-01
ASC50 0140- 0191 1 C2PACITOR=FXD 56PF ¢=5% 300YVOC MICA 72136 DHlSESéOJOBOOdVlCR
ASC51 0160-2055 CAPACITCR-FXD .owF +80-208 100wWVOC CER 28480 0160-2055
ASC52 0160-2055 CAPACITOR-FXO . O UF +8)-20% looWwvoc CER 28480 0160-2055
A5C53 0160- 2055 CAPACITORFXD -0WUF +80+20% 100WVDC CER 28480 0160-2055
A5C54 0160~2055 CAPACITOR-FXD «OLUF +30«20% 100WVDC CEP 28480 0160- 2055
A5C55 0160-219s CAPACITCR=FXD 20PF + - 5 x 300WVOC MICA 28480 0160-219s
A5C56 0160-2055 CAPACITOR-FXO 0IUF 190wV0OC (ER 28460 0160- 2055
ASC5T 0160-2055 CAPACITOR-FXO «01UF +80-20% 100WVDC (ER 28480 0150- 2055
ASCS8 0160-2055 CAPACITOR-FXD  «ORUF +30-20% 100WVDC CER 28480 0160-2055
ASCS9 01602055 CAPACITOR~FXD ,0IUF +80=20% 1IOWVDC CEK 26480 0160-2055
85080 0160~2055 CAPACITOR-FXO  «Q1UF +803-20% 100WVDC CER 23480 0160-2053
ASC61 0160~2055 CAPACITOR-FXO <QLUF ¢30=20% 100WVDC C E R 28480 0160~-2055
ASC62 0160-2055 CAPACITOR-FX0O 4O1UF +80~20% 100WVDC C E R 28480 0160- 2055
A5C63 0 160~ 2055 CAPACITORSFXD «01UF +80-20% 100MVOL (ER 28480 0160- 2055
A5Cee 0160-2158 CAPACITOR=FX0 20PF +=57 300WYDC MICA 28480 | o160-2198
A5C65 0160-2055 CAPACITOR-FXD  «O01UF +80=20% 1UOWYOC CER 23430 0160- 2055
A5( 66 0160~2055 CAPACITOR=FX{) «OLUF 480=20% 100WVDC c E R 0160-2055
Aggee 0180-03 74 CAPAClTOR-FXg: mun-?oz 20¥0C TA=SOLID %g?gg 1500106X902002
ASC69 0160-2055 CAPACITOR-FXO  4O1UF +8)=-20% LOOWVDC CER 28480 0160- 2055
ascrl 19010040 34 OIODE=SWITCHING 3 0 V 5QNA 2NS NO-35 28480 1901- 0040
ASCR2 1901-0040 DIODE-SWITCHING 30V 50NA 2NS Go-35 23480 1901-0040
ASCR3 1901-G04u DIODE-SWITCHING 30V SaINA 2NS 0C-35 28480 1901-0040
ASCR% 1901-0040 DIODE~SWITCHING 30v 50NA 2NS DO-35 28430 1901- 0040
ASCKS 1901-0040 OICDE-SWITCHING 30V SQONA 2NS DO-35 28480 1901-0040

See table 6-3 for Manufacturer Codes
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Table 6-5 (cont’d). Board A5 Replaceable Parts List

Reference HP Part o — 1 mfr
; . t Description
Designation Number \ p Code Mfr Part Number
:ggsg 1901-0040 DIJDE~SWITCHING 30V é]om\ NS 0035 23480 1901-0040
150 1-D04C 1 DIORE=INR GwOQY 145y G- 7 PD=.4w 04713 10939~16S
ASERS 1o01 00 SONA 2NS D0=35 28480 | 1901-0049
ASCR1O DIODE~SWITCHING 3 0 V. 5QNA NS 28-35 28480 1901-0040
1901-0179 9 | DIODE-WITCHING 15V SCN& 750ps Dg-7 28480 | 1901-0179
- DIUDE~SWITCHING 3 0 V. 50N& 2N 28480 901-
AseRi2 1394-0049 DIODE-SWITCHING 30V 503&« ZE‘SS%'-QE 28480 %90{-8323
ASCR13 19C 1=C04u DINDE-SWITCHING 30V 50NA 2N§ 00-35 28480 19010040
ASCR14 1901-0040 OIOOE-WITCHING 30V 50NA 2NS DQ~35 28480 1901-0040
ASCR1S 1901-0533 8 DIODE-~SCHOTTKY 28480 1901-0533
48021 1901-0040 DI0DE=SWITCHENG 30V A 0035 28480 1901~0040
A:'c?u? 1910-0022 2 g{ogg GE 5V 60NA 34 5N5§DONO ZNS o 28480 1910~0022
2 1993-954v 4 ODE~SwWITCHING 30V 5QNA ZNS 00-35 28480 1901~0040
AScRid 6 04713 | 7 10939-122
ASCR20 1901-0040 DICDE-SWITCHING 30V SONA 2NS DO«~35 28480 1901-0040
f33 1963-6063¢ 2 OTCDE=~INK 2,61V 5% DO-7 PO=. 4 TCs-.O? 3 04713 ST 10939-14
Aseraz Ta0a-00%0 DIODE-SWITCHING 30V SONA 2NS D035 ~07° 28430 | 1901-0040
3 DIODE~INK 1OV 5% DO~T7 PD=.4N TC=+.06% 04713 SZ 10939-182
ASCR2S 1901-0040 DIODE-WITCHING 30V 50NA 2N§ DO-35 28480 1901-0040
A8CRzy 1803-0045 OIODE-INR 6,19V 5% DO~7 PO=<4W T(C=+,022% 04713 $Z 10939-122
DICDE=-INR 2461V 53 DO=7 PO=.4W TC3=.073% 04713 §Z 10939-1)
ASCR28 1910-0034 1 DIODE-GE 30V BONA 8NS DO-7 28480 1910-0034
ASCR29 1901-0040 DICOE=SWITCHING 3 0 V SONA 2NS 00-35 28480 1901~0040
ASCR30 19G1-0040 OIDOE~SWITCHING 3LV 50NA 2NS D C-35 28480 1901-0040
ASCR31 1901~0040 OIODE=SWITCHING 3 0 V 50n5A 2NS 00-35 28480 1901-0040
A5CR32 1901~0040 OIODE-SWITCHING 3 0 V 50NA 2NS 00~35 28480 1901-00%)
AS(R1) 190 LG4y OTODE-Sw ITCHING 3ov SQNA 2N5 20-35 28480 1901-0044
AS5CR34 1902-0032 2 DIODE=INR 5,49V 53 D o4M TC=4,0092 | 04713 § 10939-107
AS5CR3S 1902-0032 DICDE=2INR 5,49y 5% Dn 17 PD=.4H TC=+,009% 04713 SZ10939L07
ASCR36 1902-0025 DIODE=INR 10V 5% D O - 7 PDz 4W TC-*.OM 04713 SL 10939-182
A5CR37 1901-0040 DIODE-WITCHING 30V SQONA 2NS DO 284380 1901-0040
ASCR38 1901-0040 OIODE=-SWITCHING 3 0 V SONA 2NS 00-35 28480 1901-0060
A5CR39 1901-0533 OIODE-SCHOTTKY 28490 1901-0533
ASCR40 19010533 DIGDE=SCHOTTKY 28480 1901-0533
ASCR4L 1901~0533 0T 0Dg-SCHOTTKY 28483 1901-0533
1513 §ifd-iéis ; COIL-FXO MOLLCED RF CHOKE ,22UH 0% 24226 157220
COIL-FXO HOLOEO RF CHOKE ,@820H 24226 15/820
2513 9100-1611 COIL-FXO MOLDED RF CHOKE L22UH 20% 24226 18/220
ASL4 9  170-0029 b CORE-~SHIELOING BFAD 02114 56-590~55A2 /44
AS5LG 9 140-0179 2 COIL-FXD MOLPEQ RF CHOKE 2zud 101 24226 157222
3
A58 9196-ded 1 COIL-FXO MoLDED RF CHOKE ,4TuH 20% 24226 157470
COIL-FXO HOLOEO RF CHOKE ,68UH 10% 24226 157680
ASL9 9140-0179 COIL-FXO MOLDED RF CHOKE 22UH L0% 24226 157222
ASL1L 9 100 1611 COIL-FXO NOCOEO RF CHOKE ,220uH 20% 24221 151220
ASL12 9140-0095 2 COIL-FXD MOLOEO RF CHIKE LUH 102 24226 15/101
ASL13 9 140-0096 COIL-FXO NOCOEO RF CHOKE lu# 10% 24226 15/101
ASL14 9100~1613 COIL-FXO MOLDED RF CHIKE <&7UH 20% 24226 157470
ASL1S 9100-1613 COIL-FXQ MOLDED RF CHOKE .47uH 20% 24226 157470
A5L |b 9140~0112 L COIL-FXO MOLOED RF CHIKE 4.TUH 102 24226 157471
ASL1T 9170-06029 CORE-SHIELDING BEAD 02114 56=590-56542/44
A5L 18 9100« 1614 COIL-FXO MOLOED RF CHOKE 82UH 10% 24226 15/820
ASLL9 9170-0029 CORE-SHIELDING g&AD 02114 5625906542744
ASMI;Z& 12050037 10 HEAT=-pISSIPATOR SGL TO-36 PKG 28480 1205- 0037
a5MP29 1205-0037 . HEAT-DISSIPATOR SGL T0-36 PKG 28480 1265~¢C 37
ASQ1 13540296 2 TRANSISTOR NPN ST TO-92 PO=310Mn 28480 1854-02 96
A502 1854- 0296 TRANSISTOR N PN S170-92 pp=310Ma 28480 1854~029%
A5Q3 1854=CC92 4 TRANSISTOR NPNS | PG=200MW Fi=6J0MHZ 28430 1854=0092
A594 1854=0092 TRANSISTOR N P N ST P0s200MK FT=600MHKL 28480 1854- 0092
A5Q$ 1653~0096 1 TRANSISTOR PNP SI TJ-18 pp=36uMw 28480 1853-409¢
A5Q6 1854-Q019 4 TRANSISTOR N P N §I TO=18 f0=360MW 28430 1854- 0019
A5Q7 1853-0034 3 TRANSISTOR PNP ST TO-18 pp=360M4 28480 1853-0034
A598 1853~Uu34 TRANSISTOR PNP SI1 TJ-18 pp=353Mw 28480 1853-0034
ASP9 1853-0357 15 TRANSISTCR P N P SI T3-18 PD=360M4 28430 1833-0357
A.5910 1853-0036 20 TRANSISTOR PNP §] PU=310MW FT=250MHZ 28480 1853-0034
A5Q11 18£3-C357 THANSISTOF P&P ?[ TO-18 PL=360Mu 28439 12530357
A5012 1853« 0357 TRANSISTOR PNP S| T~1R PD=360MW 28480 1853-0357
45013 1854-0345 8 TRANSISTOR NPN 2N5179 S] T3=72 PD=200M« 04713 ZN5179
ASQ1s 1853-0357 TRANSISTOR PNP §I TO-18 py=350Mn 28480 1853-0357
A5Q15 1853- 0357 TRANSISTOR FNP SITO-18 PO=360MH 28480 1853-0357
A5Q16 1854~0009 4 TRANSISTOR NPN 2N795 ST TJ- 18 pp=3ggvu 28480 1854~0029
A3017 1854-0215 13 TFENSISTOR NPN SI PO=350Md FT=300MHZ 04713 CPS 3611
ASQle 1856~0215 TAANSISTORF N P N SIPD=3S0MdFT2300MK2 04713 §PS 3611
AS5Q19 1834-C215 TRANSISTOR NPA SI PJ=350Mw FT=300MHZ 04713 $P§ 3611
A5Q2¢ 1854-0019 TRANSTSTOF NPN ST TO-18 PU=360Md 28480 1854 0019

See table 6-3 for Manufacturer Codes
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Table 5-5 (cont'd). Board A5 Replaceable Parts List

HP Part P Mfr
Refgrenc.e Qty Description Mfr Part Number
Designation Number Code
A5G21 1853- 0036 TRANSISTOR PNP S| PD=310MN FT=250MHZ 2848C 1853~003¢
A5Q22 185¢-0019 TRANSISTOR NPN $1 TO=18 PD=360Mw 28460 1864-0013
A5Q23 1853-0036 TRANSISTOR PNP $1 PD=310MW FT=250MH2 28480 1853-0035
£5026 1853-6336 TRANSESTOR PNP S| PO=310MW FT=250MHZ 28484 1853-0036
A5025 1853~0036 TRANSISTOR PNP S| PD=310MNW FT=250MHZ 28480 1853- 0036
45026 1853-0357 TRANSISTOR PNP SI TO-18 pO=360MW 28480 18530357
A5Q27 1853-0036 TRANSISTOR PNP SI PD=310MwW FT=250HHZ 28480 1853-0036
A5028 1854~0019 TRANSISTOR NPN S| TO-18 PD=360M 28490 1854-0019
£5Q29 1853-0034 TRANSISTOR PNP $1 TO 18 PD=360HH 28480 1853-0C34
A5Q30 1854=-0345 TRANSISTOR NPN 2NS179 S1T0-72 PD=200MW 04713 2N5179
A5031 1854-0345 TRANSISTOR NPN 215179 SI TO-72 pP0=200MW 04713 2N5179
A5032 1853-0018 1 TRANSISTOR PNP SITO-72 PQ=20CMW FT=1GHZ 28480 1853-0018
A5Q33 1853=-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357
A5Q34 1853-0036 TRANSISTOR PNP SI PD=310MN FT=250MHL 28480 1853-0036
A5035 1853- 0036 TRANSISTOR PNP S| PD=310MW FT=250MHZ 28480 1853-0036
A5036 18530036 TRANSISTOR PNP S| PD=310MW FT=250MHL 28480 1853-0036
A5037 1853-0036 TRANSISTOR PNP SI PD=31)MW FT=250MHT 28480 1853-03136
£5Q138 1853-0357 TRANSISTOR PNP §1 T0-18 PJd=360Mu 26480 1853-0357
£45Q39 1853-0357 TRANSISTOR PNP §I TO 18 PI=360MW 28480 1853-0357
ASP40 18540345 TRANSISTOR N P N 2N5179 SI TO=72 pDa200MW 04713 2N5179
A5041 1854~0345 TRANSISTOR NPN 2N5179 S1T0-72 PD=200MW 04713 2NS179
A5Q42 1854~0009 TRANSISTOR NPN 2N709 S| TO-18 PD=300MW 28480 1854-0009
A5Q43 1853-0357 TRANSISTOR PNP SITO-18 PC=360MW 28480 1853- 0357
A5044 1853- 0015 1 TRANSISTOR PNP S| PD=200MW FT=500MHZ 28480 1853-0015%
A5045 18540345 TRANSISTOR NPN 215179 §] TO-72 pp=200Md 04713 2N5179
A5Q46 18540345 TRANSISTOR NPN 2N5179 ST TO-72 ps200MW 04713 285119
A5047 1854-0009 TRANSISTOR NPN 2NT70% S| TO-18 PD=300MW 28480 1854-0009
ASQ48 1854~0215 TRANSISTOR NPN S| PD=35CMW FT=300MHL 34713 SPS 3611
A5Q49 1854-0215 TRANSISTOR NPN SI PO=350MM FT=300MHL 04713 SPS 3611
A5Q50 18540092 TRANSISTOR N P N ST PD=200Md FT=600MHZ 28480 1854-0092
A5GS5L 1854-0092 TRANSISTOR. N P N ST pD=200MM FT=600MHZ 28480 18564+0392
A5Q52 18564=0009 TRANSISTOR NPN 2N709 §1 TO 18 PO=300MW 28480 1854-0009
A5053 1353-0357 TRANSISTOR PNP S| TO-18 Pp=360MW 28480 1853-0357
A5054 1853-0218 2 TRANSISTOR PNP S| TO-18 Pp=360MW 28480 1853-0218
A5055 1853-0218 TRANSISTOR PNP st TO 18 pp=360Mw 28480 1853~0218
ASK1 0753-0u24 3 RESISTOR 10U 5X «25W F TC=(#=100 24546 C5=1/4=-Td-101-J
AS5R2 06980083 4 RESISTOR 1,96K 1% «125W F TC=0+-100 16299 C4=-1/8-Tu=1961~F
AS5R3 0698-0083 RESISTOR 1496K 1T +125W F TC=0#-100 16299 C4=1/8-T)-1961=F
A5R4 0757-0276 1 RESISTOR 619 1% .125W F VC=0+~100 26546 C4=1/8-T0~6192~-F
ASRS 0698-3443 2 RESISTOR 281 1% +125W § TCa0¢=100 15299 Ch=1/B~T0=287R~F
A516 0698-3443 RESISTOR 287 1% L1254 F TC=0+-100 16299 C4~1/8-T0=287R=F
ASRT 07570448 3 RESISTOR 18.2K LY 1254 F TC=O- 100 24546 €4~1/8-T0-1822-F
ASRS 0757-1094 3 RESISTOR 1447K 1% L1254 F TC=0#=100 21546 Ch=1/8-TO=1471~F
A5R9 0757-Q40L I'b RESISTOR 100 1% <125W F YC=Q+=100 24540 C4=1/8-T0=101~F
ASR 10 0757-0400 3 RESISTOR 90.9 1% ,125W F TC=0+-100 24546 C4-1/8-T0~90R9=F

3

ASR1L 0757-0421 2 RESISTW 1325 1% .125W F ¥C=0+-100 24546 C4=1/8-TI=B25R=F
ASR 12 0757+0282 RESISTOR 221 1% «125W F TC=0¢=100 24546 C4~1/8T0~221R~F
ASR 13 0757-0420 4 RESISTOR 750 1% ,125W F 1C=0e-100 24566 C4=1/8=T0~151~F
A5R14 0757-0426 3 RESISTOR 1.3K }% L1258 TC=0+=100 24568 C4=1/8-T0~1301~-F
ASR1S 06964426 1 RESISTOR 1e58K 1T «L25WF TC=04=100 16299 C4=1/8-T0~1581~F
ASR16 0757-0407 3 RESISTOR 200 1% +125W F TC20+=100 24546 C4=1/8=T0=20] -F
A5R17 0757-0395 11 RESISTOR 562 1X ,1250 F TCx0+=100 24546 C4=1/8-TO=56k2=F
ASR18 0757-0442 RESISTOR 10K 1% 125W F TC=0+=100 24546 C4=1/8-T0=1002~F
ASR19 0757-0399 3 RESISTOR AP L 12SWF TC=0+=100 24546 C4=1/8~-T0=82R5~F
ASR 20 0757-0409 4 RESISTOR 1% <125WF TCa0#=100 24546 C4=1/8-T0=2T4R~F
A5k 21 0757-0424 5 RESISTOR 1+1K 1§ 125w F TL=0+=-100 24546 C4~1/8-T0-1101-F
AS5R 22 0757-0448 1 RESISTOR 18.2K 1% «125W Fr TC20+-100 24546 C4=1/8-T0~1822-F
ASR23 0757-0283 2 RESISTOR 13K L1256 TC=0+=100 24546 C4=1/8-T0-2001=F
A5124 0757-0428 RESISTOR 1+62K 1% +125W F TC=0Q+=100 24546 C4=1/6-T0-1621~F
A5R25 07570406 2 RESISTOR 182 1% <1258 T{=0+-100 24546 C4=1/8-T0~1823~F
A?Rz 0757-0443 § RESISTOR 11K 1% ,125w F TC=0+-100 24546 C4~1/8-T0-1102-F
ASRZ 0757~0442 RESISTOR 10K 1% «125W F TC=0+-100 24546 C4=1/8-T0=1002~F
ASR28 0757-0442 RESISTOR 10K 12 .125w F TC=04=300 . 24546 C4-1/8=T2~1002-F
45929 0757-0274 1 RESISTOR 1.21K 1% .125W F TC=0+-100? 24546 C4=1/8-T0=1213=F
A5R30 0757-0273 4 RESISTOR 3.01K 1% .125W F TCz0+2100 24546 C4=1/8-T0=3011~F
AS5R3L 0757=0428 RESISTOR 1.62K 1X -125W F TC=0+=100 24546 C4=1/8=TO=1621~F
ASP 32 0693-0085 1 RESISTOR  2461K 1% +125W F TC=0¢-100 16299 C4=1/8-T0=2611-F
A5R33 Q7570404 4 RESISTOR 130 1% «125W F 7C%0+-100 24546 C4=1/8-T0=131+F
ASR 34 0757-0401 RESISTOR 100 1% .125« F 75=0¢=100 24546 C4=1/8-T0=101~F
A5R 34 0757-0404 RESISTOR 1 3 0 1% «125W f TC®Q+=100 24546 C4=1/8=TO-131~F
ASF 37 0698-3151 L RESISTOK 2,87K 1§ <1254 F TC=0e¢-100 1h299 C4-1/8-T0-2871~F
A5R38 0698-0084 7 RESISTOR 2.15K 1% .125W F TC=0+4-100 16299 C4=1/8-TO=2151~F
ASR39 0757-0438 12 RESISTORP §5,11K 1T 41250 F TC=0+-100 26546 C4-1/8-T0-5111-F
AS5R40 0757-0420 RESISTOR 750 1% .125W F TC=Q0+-100 24546 C4n1/8-TO~T51~F
ASR4] 0757-0421 RESISTOR 825 1§ 1250 F TC=0+=100 24546 C4-1/8-T0=825R=F

See table 6-3 for Manufacturer Codes




6--10

Table 6-5 (cont’d). Board A5 Replaceable Parts List

Referetice HP Part Q P Mfr

. . Description Mfr Part Number
Designation Number ty P Code
ASR4&2 0757-0401 RESISTOR 100 1% L1258 F TC=0¢=100 24546 C4=1/8-TO=101~F
ASP43 0757- 0401 RESISTOR ~ 100 1% ,125% F TC=0+-100 24546 C4-1/8-70-101-F
ASR44 J157-0403 2 RESISTOR 121 | X L125W TC=0+=100 24546 C4-1/8-T0-121R-F
A5R45 0757-0407 RESISTOR 200 | X +125W F TC*0¢~-100 24546 C4~1/8-10-201-F
ASR4&S 0698-0084 RESISTOR 2415K 1X +125W F TC=0¢=100 16299 C4-1/8-TD-2151~F
ASK&T 0757=0274 RESISTOR 1.21K 1% <125w F TC=0+-100 24546 C4=1/8~T0=1213~F
ASP48 0757-0438 RESISTOR 5,11K 1% ,125W F TC=0¢=100 24546 C4~1/8~T0=5111~F
ASRG9 0757-0438 RESISTOR Se11K 1% +125W F TC=0+100 24546 C4-1/8-TO=5111=F
ASRS50 0757-0438 RESISTOR 5411K 1% .125w F TC=0+-100 24546 C4~1/8-T0=-5111=F
ASRS1 0757-0439 1 RESISTOR  6+81K 1§ .1254 F TC=04~100 24546 C4=1/8~T0=6811=F
ASRS52 0757~0443 RESISTOR 11K «125W F TC=0+-100 24546 C4-1/8-T0~1102~F
ASR 53 0757-0443 RESISTOR 11K 1% 1250 F TC20+=100 24546 C4=1/8-T0-1102-F
ASRSE 0757-0274 RESISTOR 1421K 1% o125 F TC=0+-100 24546 C4~1/8-T0=1213-F
ASRSS5 0757-0274 RESISTOR 1421K 1X .125W F TCu04=100 24546 C4=1/8-T0-1213-F
ASRS6 0757-0417 3 RESISTOR 562 L125w F TC20¢-100 24546 C4-1/8-T0=562R~F
ASRST 0757-0438 RESISTOR $+11K 13 125w F TC=04-100 24546 C4-1/8-T0-5111-F
A5RS58 0757-0433 2 RESISTOR  3.321. 1.125% F_TC=0+-100 24546 C4-178-T0-3321-F
ASRS9 0757-0427 3 RESI STOR 15K 11268 TC=0+=100 24546 C4=1/8-T0~1501-F
A.51760 0757-0273 RESISTOR 301K 1% +125W F TC=0+100 24546 C4-1/8-70-3011~F
ASR61 0751-0273 RESISTOR 301K 1% .125W F TC=0+-100 24546 C4~1/8-T0-3011-F
ASR62 0757-0391 1 RESI STOR 39. 2 Y2sw F TC=04=100 24546 C4-178-TO=39R2=F
AS5R63 0698-3439 1 RESISTOR 176 1% 1256 F TC=0+-100 16299 C4-1/8-T0=178R~F
ASRG64 0698-0084 RESI STOR 2.15K 1% ,125W F TC=0+-100 Lb299 C4=1/8-T0=2151-F
ASR65 0757-0429 3 RESISTOR 1.82K IX .125W F TC=04-100 2454h C4~1/8<T0~1821~F
ASR 66 0757-0447 1 RESISTOR  16¢2K 1% .1254 F TC=0+=100 24546 C4~1/8-T0-1622~F
ASR6T 0757-0421 RESISTOR a25 LX .125W F TC*04+-100 24546 €4=1/8-T0-825R-F
ASR6E 0757-0278 3 RESISTOR  1478K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-1781~-F
ASR &9 0698-0084 RESISTOR 2.15K 1% 1250 F TC=0+-100 Lb299 C4~1/8-T0-2151-F
ASR70 0698-3492 10 RESISTOR 267K 1§ +125W F TC=04~10Q 16299 C4=1/8=-TO2671~F
ASRT1 0698~3492 RESI STOR 2.67KLX .125w F T(=0¢-100 | b299 C4-1/8-T0=2671-F
ASRT2 06983492 RESISTOR 2,67K 1% +125W F TC=0#¢~100 16299 C4-1/8-T0-2671~F
ASRT3 0696~3158 [ RESISTOR _23+47K 1§ «125W F TC=0+-100 16299 C4~1/8-T0=2372~F
A5R 74 0698~3158 RESISTOR 23.TK 1X L1254 F TC=0+-100 16299 C4-1/8-T0=2372-F
ASRTS 0757-0638 RESISTOR Sellk 1X .125W F TC=0+-100 245486 C4-1/8-T0~5111-F
ASRTé 0757-0438 RESISTOR $+11K 1T .125W F TC=0+-100 24546 C4-1/8-TO-5111-F
ASRT7 0757-0290 4 RESISTOR  6.191 1X .125w F TC=0+-100 19701 MF4ACL/B-T0~6191=F
ASR78 0757-0390 4 RESISTOR 36.5 LX .125W F TC=0¢=100 24546 C4~1/8-T0~36R5~F
ASRT9 0757-0393 4 RESISTOR  47.5 1X <125 F TCx0+=100 24546 C4-1/8-TO-4TR5=F
ASR B0 0757-0390 RESISTOR  36.5 1X .125W F TC=Q+~100 24546 C4=1/8-T0-36R5-F
A5R 81 07570427 RESISTOR 1+5K 1% ,125W F TC=04=100 24546 C4=1/8-T0~1501=F
ASR 82 0757-0409 RESISTOR 274 1% .125W F TC=0¢-100 24546 C4=1/8-T042Thk=F
ASR 83 07570404 RESISTOR 130 1% »125W F TC=0+=100 24546 C4=1/8-T0=131=F
ASR B4 0758-0002 2 RESISTOR 560 5X «25W F TC=0+=100 24546 C5=1/4=70=551~4
ASR 85 0757-0429 RESISTOR 1.82K 1T 4125W F TC=0+-100 24546 C4~1/8-T0-1821~F
ASR 86 0757-0284 3 RESISTOR 150 1% .125W F TC=0+-100 24546 C4-1/8-T0~151~F
ASR87 0757-0284 RESISTOR 150 1X ,125W F TC20+=100 24546 C4=1/8-T0=151=F
ASR 88 0757-0282 RESISTOR 221 1§ «l25W F TC=0¢=100 24546 C4=1/8-T0=221R~F
ASR 89 0757-0389 3 RESISTOR  33.2 1X ,125W F_TC=04-100 24546 C4=1/8-T0=33R2-F
ASR 90 0698-3438 1 RESISTOR 147 1% +125W F TC=0+-100 15299 C4-1/8-TO=L47R~F
ASR91 0696-3158 RESISTOR 2347K 1% -125W F TC=0¢~100 16299 CA=1/8=-T0~2372=F
ASR92 0698~ 3158 RESISTOR 237K 1% +125W F TC=0¢-100 | b299 Cé-1/8-T0=2372=F
ASR93 0698-3158 RESISTOR 2347k 11 ,125W F TC=0+=100 16299 C4~1/8-T0~2372~F
ASK94 0698-4424 1 RESISTOR le4K 1X L1250 F TC=0+¢-100 16299 Cé=1/8-TO~1401~F
A5R95 0757-0290 RESISTOR 6,19K 1% «125W F TC=0+=100 19701 MF4C1/8~T0-6131~F
ASR 96 0757-0401 RESISTOR 100 1% ,125W F TC30+=100 24546 C4~17/8-TO=101=F
ASR97 Q757-0278 RESISTOR 1.78K 18 4125w F TC=0+-100 24546 C4-1/8-70-1781-F
A5R98 069800 84 RESISTOR 2.151: 1% <1258 F TC=0+=100 16299 C4-1/8=T0=2151~F
A5199 0757-0438 RESI STCR 5,11k 1X «125W F TC=0+=130 24546 C4-1/8-T0-5111~-F
ASR100 0757-0438 RESISTOR §411K 1% +125W F TC=0+-100 24546 C4~1/8-T0=5111-F
ASR101 0757-0436 RESI STOR 5.11K | X (125W F TC=0+=100 24546 C4-1/8-T0-5111-F
AS5R102 0698-3492 RESISTOR 267K 1X +125#4 F TC=z04-100 16269 C4~1/8-T0~2671~F
ASR103 0698~-3492 RESISTOR 2.6-W 1X 4125W F TC=0¢=100 Lb299 C4-1/8-T0=2671~F
ASR104 0690-3492 RESISTOR 2467K 1% +1250 F TCz04=1Q0 1b299 Ch-l/B-T0~Z61l-F
ASR 105 0757-0390 RESISTOR  36.5 1% .125W F TC=04=100 24546 1/78-T0=36R5=F
ASR106 0757-0393 RESISTOR 475 1% .125W F TC=04=100 24546 c:.-l/e-ro =4 TR5=F
ASR 107 0757-06427 RESISTOR 1, 5K 1% -125W F TC=0¢=100 24546 C4=1/8=T0=1501~F
ASR108 0757-0390 RESISTOR 365 1% «125W F TC=0+-100 24546 C4-1/8-T0~36R5~F
ASR 109 0757-0409 RESI STOR 274 1% 1256 F TC=0+-100 24546 C4=-1/8=TO=2T4R~F
A5R110 0757-0404 RESISTOR 130 13 .125W F TC=0+-100 26566 Cé=1/8-T0=131~F
ASR1LL 0758-0002 RESISTCR 560 5X ,25 F TC=0+=100 24546 C5~1/4=T0-561~J
ASR112 0757-0442 RESISTOR 19K 1% 125w F TC=0+-100 24546 C4-1/8-70-1002~F
ASR113 0757-0429 RESISTOR 1482K LX 4125W F TC=0#=100 24546 C4-1/8-T0-1821~F
ASR114 0757-0401 RESISTOR 100 1% .125W F TC=0¢~100 24546 C4=1/8-T0=10L~F
ASR11S 0757-0394 1 RESISTOR 51.1 1% .125W F TC=0¢=100 24546 C4=1/8=TO=51R1=F

See table 6-3 for Manufacturer Codes




Table 6-5 (cont'd). Board A5 Replaceable Parts List

Reference HP Part . Mfr

C Qt Description Mfr Part Number
*Designation Number y P Code
ASR118 0757~0346 9 RESI STCR 10 1% +125W F TC=0+-100 24546 C4-1/8-TO-10R0-F
ASR119 0698-3492 RESISTOR 2.67K 1% -125% F TC=0+-100 16299 CC118-10-2671-F
A5R120 0758-0126 2 RESISTOR 51 5% «25W F TC=Ot- 100 24546 C5<1/4-T0=51R0~J
A5R121 0757-0407 RESISTOR 200 13 +125W F TC=0+=100 24546 €4~1/8-T0-201~F
ASR 122 0757- 0419 2 RESISTOR 681 1% +125w F YCz0+-100 24546 Cé=1/8=TO=681R~F
ASR123 0757-0419 RESISTOR 681 1% .125W F TC=0+100 2454h C4~1/8=TO=681R=F
ASR 124 0757-0280 10 RESISTOR 1K 1% ,125W F TC=0+=100 24566 C4=1/8=TO=L00}~F
A5R125 0757-0437 3 RESISTOR #.7SK 1t .125% F T(=04=100 24546 C4~1/8-T0-4751-F
ASR126 0757-0405 3 RESISTOR | b2 1% ,125W F TC=0+-100 2454b C4~1/8-TO=162R=F
ASR127 0757-0399 RESISTOR 825 |X ,1254 F TC=04=100 24546 C4~1/8=TO~B2R5=F
A5R128 0757-0411 4 RESISTOR 332 1% «125W F TC=0+=100 2454b C4-1/8-T0=332R~F
ASR129 0757-0424 RESISTOR lelK 1% <1258 F TC=0+~100 24546 C4-170-70-1101~-F
ASR130 0757-0420 RESISTOR 750 1% «125W F TC=0+=100 26546 C4~1/8-T0~751-F
ASR131 0757-0278 RESISTOR 1.78K 1T .125W F TC=0+-100 2454b C4~1/8-TO~1781-F
AS5R132 0757~0438 RESISTOR 5eL1K 1% «125W F TC=0+=100 2454b C4=1/8-10=5111~F
A5R133 0757-0426 RESISTOR 143K 1% .125W F TC=0+-100 24546 C4~1/8-10~1301~F
ASR134 0757-0407 RESISTOR 200 1% .125W F T(=04=100 24546 C4=1/8-T0=201~F
A5R 135 0757-0436 1 RESISTOR 4432K 1% +125W F TC=0#-100 24546 C4-1/8-T0=4321~F
ASR 136 0757-0409 RESISTOR 274 1X .125@ F TC=0+~100 24546 C4-1/8-TO=2T4R~F
ASR137 0757-0430 1 RESISTOR 2.21K 1X .1254 F TC=04-100 2454h CA=1/8-T0-2211~F
A5R138 0757-0274 RESISTOR 1421K 13 +125W F TC=0+-100 24546 C4-1/8-70=1213-F
ASR139 0757-0405 RESISTOR 162 1% .125W F TC=Q+-100 24546 C4=1/8-T0-1523~F
ASR 140 0757-0401 RESISTOR 100 1% .125w F TC=O+- 100 24546 C4-1/8-T0-101-F
ASR141 0757-0410 1 RESISTOR 301 | X «125W F TC=0+-100 24546 C4-1/8-T0~301R-F
ASR 142 0757-0388 [] RESISTOR 30.1 1% .125W F TC=0+100 24546 C4-1/8-T0=30RL~F
ASR 143 0757-0437 RESISTOR 4,75K 1T .125W F TC=0+-100 24546 C4~1/8-T0~47S1~F
A5R164 0757-0280 RESISTOR 1K | X +i25W F TC=0+-100 24546 C4~1/8-T0-1001-€
ASR145 0757-0406 RESISTOR 182 1% «125W F TC=0¢-100 24546 C4-17/8-TO~182R+F
A5R 146 0757~10%4 RESISTOR 1447K 1X L1256 F TC=0+-100 24546 Cé~1/8-TO-1471-F
ASR147 0757-1094 RESISTOR 1+47K 1T 41254 F TC=0+-100 24546 C4~1/8-TO-14TL~F
ASR 148 0757-0401 RESISTOR 100 | X 41250 F TC=0¢-100 24546 C4~1/8-T0=101-F
ASR149 0757-0401 RESISTOR 100 1% .i125w F TC=0¢-100 24546 C4-1/8-T0-101~F
ASR 150 0757-0346 RESISTOR 10 1% 1250 F TC=J¢-100 24546 C4-1/8-T0~10R0-F
ASR1S1 0757-0414 1 RESISTOR 432 | X 1250 F TC=0+¢-100 24546 C4=1/8-TO=432R~F
AS5R152 0757-0398 3 RESISTOR 75 1% L1258 F TC=0+¢-100 24546 C4=1/8-T0=75R0~F
ASR153 0757-0424 RESISTOR l«1K 1T «125W F TC=04=100 24546 C4-1/8-T0-1101-F
ASR154 Q757~0424 RESISTOR 141K 1% -125w F T(=04-100 24546 C4=-1/8-T0-1101-F
ASR1SS 0757- 0280 RESISTOR 1K | X .125 F TC=0+=100 24546 C4-1/8-T0-1001-F
A5R156 0757-0398 RESISTOR 75 1% +125W F T¢=0¢~100 24546 C4~1/8-TO~T5R0~F
ASR1S57 0757-0280 RESISTOR 1k 1X +125#4 F TC=0¢=100 24546 &~1/8-T0~1001~F
A5R 158 0757-0433 RESISTOR 3+32K 1% 41258 F TC=Q+=100 24546 #-1/8-1'0-332{-"
A5R159 0757-0384 5 RESISTOR 20 1% 1250 F TC=04=100 19701 MFACL1/8«T0=20R0=F
ASR 160 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
ASR161 0757-0274 RESISTOR 1421K1% 41254 F TCa0+=100 24546 C4-1/8-T0=-1213~F
ASR162 0698-3158 RESISTOR 23,7K 1X <125W F 1(=0+-100 16299 C4-1/8-T0-2372-F
AS5R163 0757-0438 RESISTOR 5411K IX 4125W F TC=0+-100 24546 C4-1/8-T0=5111~F
ASR164 0757-0346 RESISTOR 10 1X .1254 F TC=0+~100 24546 C4~1/8~Y0~10R0-F
AS5R165 0757-0346 RESISTOR 10 13 .1254 F TC=0+-100 24546 C4=-1/8~T0-10R0~-F
ASR166 0757-0401 RESISTOR 100 1% +125W F TC=0+-100 24546 C4=1/8-T0=101~F
ASR167T 0757-0407 RESI STCR 2¢g 1% -125§ F TC=0¢-100 24546 C4=1/8=T0=201=F
ASR168 0757-0279 1 RESISTOR 3,16K | X <125N F TC=0¢-100 24546 C4=1/8-T0-3161-F
ASR169 0757-0422 2 RESISTOR 909 | X .125W F TC=0+¢-100 24546 C4~1/8-T0=909R~F
A5R1T0 0757-0346 RESISTOR 10 | X «125W F TC#0+=100 24546 C4=-1/8-T0~10R0=F
ASR 171 0757-0346 RESISTOR 10 | X ,1254 F TC=0+=100 24546 C4=1/8-T0~10R0~F
ASR172 0757-0346 RESISTOR 10 1% 41254 F TC=0+=100 24546 C4-1/8=-T0-10R0~F
A51173 0757-0395 RESISTOR 562 1% 125 F _T(= 0¢-1oo 24546 C4~1/8-T0-56R2=F
ASR174 0757-0407 RESISTOR 200 1X o125 F TC'O+-1 24546 C4=-1/8-T0=201-F
ASR17S 0757-0290 RESISTOR 6.19K 1% «125W F TC=O*-100 19701 thCl/B-TO-le F
ASR176 0757~0408 4 RESISTOR 243 1X 41256 F TC*O+-1 24546 4=-1/8=T0=263R~F
A51177 0683-1055 9 RESISTOR in 5% ,25W FC TC==800/+900 01121 81055
ASR 178 0683-1055 RESISTOR 1M 5X ,25W FC TC==800/4900 01121 81055
A51379 0683-1055 RESI STCR IM 5X .25W FC T(=~800/+900 01121 (81055
ASR 180 0683-1055 RESISTOR 1M 5X o25W FC TC==800/+900 01121 ¢B1055
ASR181 06831055 RESISTOR 1M 5X .25W FC TC=-800/+900 or121 €81055
ASR182 06831655 RESISTOR 1M 5X .25;. FC TC=-800/+900 01121 (81055
A5R183 0757-038%8 RESISTOR 301 1X 5w F 1C0+ 24546 C4~1/8-TO~30R1-F
ASR164 0683-1055 RESISTOR 1M 5X .zsu FC TC=-800/0900 01121 €B10SS
ASR185 0683-1055 RESISTOR IM 5X ,25W FC TC=-800/+900 o112t €81055
ASR186 0683~1055 RESISTOR 1M 5X .25w FC TC==800/+900 01121 €81055
ASR187 0757-0422 RESISTOR 909 1% +125wW F TCx0+-100 24546 4=1/8~T0=909R~F
ASR184 2100-0554 5 RESISTOR-VAR TKMR 500 OHM 1gg C TOP A0) 73138 t)msoo
ASR189 0757-0388 RESISTOR 30.1 1% «125W F TC=0¢=100 24546 C4~1/8-T0~30Ri=F
A5R190 0757~-0408 RESISTOR 243 1§ +125W F TC=x0+-100 24541 C4-1/8-T0=243R~F
A5R191 0757-0408 RESISTOR 243 1% L,125W F TC*O+- 100 24546 C4-1/8~TQ=~243R=F
A5R192 0757-0401 RESISTOR 100 1% 41254 F TC*Ot- 100 24546 C4~1/8-T0-101-F
ASR 192 0757-0401 RESISTOR 100 | X .125w F TC*Ot-100 24546 Cé~1/8-TO=101F
AS5R193 0698~4422 1 RESISTOR 1427K | X <125W F TC=0+-100 16299 C4=1/8-T0=1271-F
AS5R199 0757-0412 1 RESISTOR 365 1% .125W F TC=0+-100 24546 C4~1/8~T0=365R~F

See table 6-3 for Manufacturer Codes
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Figure 6—3. Component Layout — Board A8




Table 6-6 Board A6 Replaceable Parts List

6-13

Reference HP Part o Descripti Mfr
X . escription Mfr Part Number
Designation Number ty P Code
Ab 08013-66504 1 BOARD ASSEMBLY, AMPLIFIER OUTPUT 28480 0801366504
AsC1 0160-2307 1 P OR~FXD 4 7P F ¢~5% 300WYDC MICA 28480 0160~2307
AgCl 0160=-0356 3 EQPQ&IT!)R-FX% 18PF +~5% 33(0)WVOCC RICA 28480 0160~ 0356
A6C1 0 MD-2306 2 CAPACITOR-FXO 27PF +~5% 300WVDC MICA 28480 0160-23 06
a6c2 0150-0050 CAPACITOR-FXO 1000PF ¢80=20% 1000WVOC 26480 0150-0050
ASC3 0160+2306 CAPACITOR=FX0 27PF ® =5% 300YVOC MICA 28460 0160-2306
20480
AsC1l 0160- 2055 12 CAPACITOR-FXO +0IUF +80-20% 1004VDC CER 28480 0150~2055
A6C12 0160-2055 CAPACITOR-FXO «0IUF #80-20% 1Q0WVDC CER
A6C13 0160- 0174 10 CAPACITOR-FXD «4TUF «80-20% 25WvDC CER 29480 0160-0174
A6C20 0160-0174 CAPACITOR-FXD «47UF @  80~20% 25WVDC CER 28480 0160-0174
A6C21 0180-0098 2 CAPACITOR~FXD; 100UF+-20% 20VYDC TA 56269 15003 07X002052
A6C22 0160-017¢ CAPACITOR-FXD <% TUF +80=-20% 25wyDC CER 28480 0160~0174
AbC23 0160-2055 CAPACITOR-FXO .OIUF #80=20%8 100WYOC 28480 0160-2055
A6L24 0160~20%5 CAPACITOR-FXO «O01UF +80~20% 100WVDC CER 26480 0160~2055
AsC2s 0121-0046 2 CAPACITOR-V TRMR=CER 9/3SPF 200¥ PC-MTG 00863 304322 9/35PF NSO
A6C26 0140-~0190 2 CAPACITOR-FXD 39PF +~5% 300WVOC MICA 72136 DM1SE390J0300WVICR
A6C26 0160-0356 CAPACITOR-FXO 18PF #=5% 300YVOC M1CA 28480 0160~0356
ASC 26 0  140-0202 2 CAPACITOR-FXO 15PF e=5% SOOMYDC MICA 72136 DHlEClSOJOSOOWICR
6026 0160-+2150 2 CAPACITOR-FXO 33PF 4=5% 300MVOC MICA 28430 0150-21
A6C26 0140-0201 2 CAPACITOR-FXO 12PF +=5% 5004VDC MICA 72138 DHuClZOJOSOOWICR
A6C27 01600-2055 CAPACITOR-FXO <OlUF +80-208 100WVDC CER 28480 0160-2055
Aecze 0180-0291 4 CAPACITOR=FXD; LUF+=10% 35V0C TA-SOLID 56289 | 130D105X9035A2
ﬁié%ﬁ ollgo—zosg CAPACCITOR-FXO .lolur. +80-~20% éoguvoc CER %%zﬂsg 2;8'“0”90”“
0180029 APA QR«F UF+ 108 35VD A=-SOLID
A6C31 0 160-2259 2 %APA(!FFOR-!)P& 12PF +~%% S00NVOC CER 28480 0l b0-2259
A6C4al otso—ooso CAPACITOR-FXO mggpr— +80-20% 1000WVOC 28480 0150-0050
A6C42 160-2306 CAPACITOR-FXO +=5% 300YVOC MICA 28480 0160-2306
A6CS1 ouu—-zoss CAPACITOR-FXO «O1UF +80-20% 100WVDC CER 28480 0160-2055
A6CS2 0160-2055 CAPACITOR~-FXD +01UF +B0=20% 100WYDC C E R 28480 0160-2055
A6CS3 0160-2055 CAPACITOR-EXO .OIUF ¢80~20% 100wvDC CER 28480 0160-2055
6C 5 0160-0174 CAPACITOR-FXO «%7UF +80=20% 25wy0C CER 28480 0160~01L74
ABL 60 0160-0174 CAPACITOR-FXO «4TUF +80-20% 25WvoC CER 20480 0160-01 74
A6C61 0160-0174 CAPACITOR-FXO «4TUF +80=20% 25WV0C CER 28480 0160-017¢
A6C62 0180-0098 CAPACITOR-FXO; LOOUF+=20% 20VDC TA 56269 15001 07X002052
A6C63 0160-2035 CAPACITOR-FXO «01UF +80~20% 100WVDC CER 28480 0160-2055
A6CE4 0160~2085 CAPACITOR-FXO .OIUF +80=-20% 100wyDC CER 20480 0160-2055
A6C65 0121-0046 CAPACITOR-V TRW-CER 9/35pF 200v PC-YTG 0086S 304322 9/35PF Nb50
A6C6T 0180-0291 CAPACITOR-FXO: LUF#=10% 35/0C TA=SOLID 56289 1500105X903512
A&CSD 0160-2055 CAPACITOR-FXO «O1UF ¢80-20% 100wWVDC CER 28480 0160-2055
A6LE9 0380~-0291 CAPACITOR~FXD; 1UF4+-10% 35V0C TA=-50LID 56289 15001 05X9035A2
A6CT0 0160-2259 CAPACITOR-FXO 12PF s«5% 500WVDC CER 28480 0160-2259
A&C80 0160-0174 CAPACITOR-FXD «&TUF +8Q=-20% 25WVDC CER 28480 0160-0174
AsCBL 0160-0174 CAPACITOR-FXO «#TUF ®  80~20% 25WyDC CER 26480 0160=0174
A6C90 0160-0174 CAPACITOR=EXD «47UF +80=20% 25VOC C E R 26480 0160-0174
A6C91 0160-0174 CAPACITOR=FXD .4 TUF +80~20% 25NVDC C ER 208480 0160-0174
AsCL00 0180-1784 ? CAPACITOR-FXO 10QOUF +75=10% 4QvDC AL 56289 390L08G040GP4
A6C101 0160-2940 ? CAPACITOR-FXO 470PF 4=5% 300WV0C MICA 28480 0160-2940
A6C102 0180-1784 CAPACITOR-FXD 1000UF +75-10% 40QVDC AL 56289 390108G040GP4
A6C103 0160-2940 CAPACITOR-FXD 47opr+-sz 300WVDC MICA 2.9480 0160-2940
A6C 104 0160~4213 2 CAPACITOR-FXO .IUF #=20% SOWYDC POLYE 28480 0160-4213
A6C108 01560-4213 CAPACITOR- FXO .lUF +=20% SOWVDC POLYE 28480 01604213
A6CRL 1902~0025 1 DIODE=INR 10V 5% DO-7 PD=.4N TC=+,06% 04713 S 10939-182
A6CRS 1901-0533 6 OI100E-SCHOTTKY 28480 1901-0533
A6CRT 1901-0533 DIODE~SCHOTTKY 26460 1901-0533
A6CR100 1901-0159 [ OIQDE~PWR HECT 40DV 750NA 00-41 04713 SR1358-4
A6CR101 1901-0159 DIODE-PYR RECT 4DOV 750NA DO-41 04713 SR1358-4
AGCRLO2 1901-0159 DIODE=PNR RECT 40DV 75DNA DO-41 04713 SR1358-4
A6CR103 1901-G159 OICDE~PWR RECT 400V 750NA DO=&1 04713 SR1358-%
AGCR104 1901~0159 OIODE~PWR RECT 400V 75DNA W 41 04713 SR1358-4
A6CR10S 1901~0159%9 OIODE~PWR RECT GOV 7SCNADO-41 04713 SR1358-4
A6CR106 1901-0159 OIODE~PWR RECT 400V 750NA DO-41 04713 SR1358-4
ASCR107 1901-0159 DIODE~PWR RECT 400V 750NA DD-41 04713 SR1358~4
A6K1 0490- 1079 2 RELAY-REEO 1A .5A 100v CONT sv=cOIL 28480 0490-1079
h6K2 0490-1079 RELAY-REED 1A .SA 100V CONT SV-COIL 28480 0490-1079
AbL1 9100-1613 2 COIL~FXD MOLDED RF CHOKE L.47UH 24226 151470
et 3 9100-1611 2 COIL-FXD MOLOED RF CHOKE ,;zuﬂ 223x‘ 24226 157220
9170-0025 8 CORE-SHIELDING BEAD 02114 56=590- 6542/ 44
A‘G:i.é 9170-0079 3 CORE-SHIELDING BEAD 02114 96-590-65A2/4A
A6LS 8108k COIL-FXD MOLDED RF CHOKE «4TUH 20% 24226 15/470
ASLY 9170-0029 COIL«FXD MoLDED RF CHOKE «22UH 20% 24226 16/220
CORE-SHIELDING BEAD 02114 56-590-65A2/4A

See table 6-3 for Manufacturer Codes
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Table 6-6 {cont'd) Board A6 Replaceable Parts List

Reference HP Part . Mfr
) ! Q Description Mfr Part Number

Designation Number ty P Code

AbLlO 9170-0029 CORE-SHIELDING BEAD 02114 56~590-65A2/4A

AGHPG 1205-0037 2 HEAT-DISSIPATOR SGL PG, 36 Q4 28480 1205~0037

AEMPS 1205-CC37 HEAT-DISSIPATOR §GL T0-36_PKG, Q5 28480 1205-0037

AGMPE 1205-0033 8 HEAT-OISSIPATOR $GL T0=5/T0=39 PKG, Q6 28480 1205-0033

AeMp7 1205- 0033 HEAT-DISSIPATOR SGL T0-5/T3-33 PKG, Q7 28480 1205-0033

AGMPY 1205-0011 2 HEAT-DISSIPATOR $GL T0=5/73-39 PKG, 09 28480 1205-0011

A6MPLS 1205-0033 HEAT-DISSIPATOR SGL-WTO-3BKGQ15 28480 1205-0033

A6MP16 1205-0033 HEAT-DISSIPATOR SGL T0-5/%0-39 PKG, (16 28480 1205-0033

A6MP18 1205-0011 HEAT-OISSIPATOR S6L 70~5/T0-39 PKG, Q18 28480 1205-0011

AGMP22 1205-0033 HEATTDSEAPORIOR  SGL TO-5/T0-39 PKG, Q20 28480 12¢5-0033

SGL T0=5/T3=39 PKG, Q22 28480 1205-0033

ABMP24 12050033 HEAT-DISSIPATOR SGL TO~5/T0x@9 Q24 28480 1205-0033

AbMP26 1205-0033 HEAT-DISSIPATOR $GL T0-5/T0-39 PKG, 026 28480 1205-0033

AGMP2T 0340-0720 1 INSULATOR-XSTR ~ T0-18 .| - THK 28480 0340-072C

AGMP28 1260-0185 1 INSULATOR-XSTR ~ TO=5 #Q75=THK 13103 771 7=86N RED

A691 1854-0345 2 TRANSISTOR NPN 2NS179 SI TO-72 PD=200MH 04713 2N5179

A692 1854- 0345 TRANSISTOR NPN 2N5179 S| TO 72 PD=200M% 04713 215179

ASQ3 1853-0218 1 TRANSISTOR PNP SI TO 18 PD=360MW 28480 1853~0218

A6Q4 1853-0357 2 TRANSISTOR PNP SI TO~18 PD=3460MW 28480 1853-0357

A6QS 1853-0357 TRANSISTOR PNP §1 TO 18 PD=360MW 28480 1853-0357

A5Q6 18530315 2 TRANSISTOR PNP §J] T0-39 PO=1W FT=1GHZ 28480 1853-0315

46Q7 1853-0315 TRANSISTOR PNP S1 70-39 PD=1W FT=1GHZ 28480 1853-0315

A6Q8 1853-0036 1 TRANSTSTOR P N P SI PD=310MW FT=250MHL 28480 1853-0036

A.699 1854=0003 2 TRANSISTOR NPN ST 70-39 Pp=80OMW 28480 1854-0003

A6Q10 18530015 TRANSISTOR PNP §1 PD=200MW FT=500MHZ 28480 1853-0015

A6911 1853-0015 TRANSISTOR PNP SI PD=200MW FT=500MHL 28480 1853-0015

A6912 1854-0009 1 TRANSISTOR NPN 21709 S| "To-18 PO=300MW 28480 1854-0009

A6Q13 18540332 4 TRANSISTOR NPN SI TO-39 PD=lW FT=800MHZ 28480 1854~0332

A6Q14 1854~-0332 TRANSISTOR NPN ST TO-39 pp=1W FT=800MHZ 28480 1854-0332

A6Q15 1854-0332 TRANSISTOR NPN SITO-39 PD=1N FT=800MHZ 28480 1854-0332

A6Q16 1854~0332 TRANSISTOR NPN §I TO-39 PD=1N FI=EOOMHZ 28480 1854=-0332

A6Q17 1854=-0215 3 TRANSISTOR NPN S1 PD=350MW FT=300MHI 04713 SPS 3611

A6Q18 1853-0012 1 TRANSISTOR PNP 2N2904A SI TO-5 pD=600MN 01295 2N2904A

A6Ql9 1854~0215 TRANSISTOR NPN §I PO=350Mu FT=300MHI 04713 SPS 3611

A.6920 1853-0027 2 TRANSISTOR PNP ST TO 39 pp=iW FT=100MHZ 28480 1853-0027

A6Q21 1853-0036 TRANSISTOR PNP S| PD=310MW FT=250MHL 28480 1653-0036

A6Q22 1854~0039 2 TRANSISTOR NPN 2N3053 S| TO-5 PD=1M 04713 2N3053

A6Q23 18540215 TRANSISTOR NPN $1 PD=350MW FT=300MHZ 04713 $PS 3611

A6Q24 1853-0027 TRANSISTOR PNP s1 TO-39 PD=lW FT=100MHZ 28480 1853-0027

A6Q25 1853=0036 TRANSISTOR PNP $I PD=310MW FT=250MHZ 28480 1853-0036

A6Q26 1854~0039 TRANSISTOR NPN 2N3053 S| TO-5 pPD=1M 04713 2N3053

A6Q27 1854~0433 2 TRANSISTOR N P N ST PD=90W FTu2MHZ 28480 1854-0433

A6Q28 1854~0433 TRANSISTOR N P N SI PO=9QW FT=2MHZ 28480 185404133

A6Q29 1854-0630 4 TRANSISTOR NPN S| TO-52 pp=36JMW 04713 $52077

A6Q30 1854~0630 TRANSISTOR NPN S$ITO-52 PD=340MW 04713 552077

A6Q31 1854-0630 TRANSISTOR NPN §I TO-52 PD=360M# 04713 5077

A6Q32 1854~0430 TRANSISTOR NPN §ITO-52 pp=360MW 04713 552077

A6R1 0757=0401 2 RESISTOR 100 1X ,125W F TC=0+-100 26546 C4=1/8-T0=101=F

A6R2 0698-4418 2 RESISTOR 205 1% <125W F TC=04=100 16299 C4~17/8-T0-205R=F

AGR3 0757-0280 2 RESISTOR 1K 1% <1250 F TC=04=100 24546 C4-1/8-T0-1001~F

A6R& 0757-0317 4 RESISTOR 1433K 1% .125W F TC=0+100 24546 C4=1/8~T0~1331~F

AGRS 0757-0395 2 RESISTOR 56.2 1% «125W F TCx0+=100 24546 C4=1/8-TO~56R2~F
2

ABR S 0698=3438 F3 RESISTOR 147 1X +125W F YC=0#=100 16299 C4=1/8-TO-14TR=-F

ABRT 0758-0029 RESISTOR 470 5% «25M F TC=0+~100 24546 C5=1/4=T0=671=J

AGRS 0757-0419 2 RESISTOR 681 1X .125W F TC=xQ#+=100 24546 Cé=1/8-TO=681R=F

A6R9 0757-0317 RESISTOR 1+33K 1X +125W F TC=0#+-100 24546 C4~1/8-T0-1331=F

A6R 10 0757-0276 2 RESI STCR 61.9 1% 4125 F TC#0¢=100 24546 CC118- 70- 6192- F
1

A6R13 Q157-0178 2 RESISTOR 100 1% «25W F TC=0+¢=100 24546 C5=1/4-T0~101=F

A6R1& 0757-0288 RESISTOR 9409K 1% .125W F TC=0+=100 19701 MF4C1/8=-T0=9091~F

A6R15 0757-0442 2 RESISTOR 10K 1% 125§ F TC=0¢=100 24546 C4=1/8-T0~1002-F

AGR 16 0757-0433 1 RESISTOR 3¢32K 1% 125K F TC=0¢=100 24546 ad/8=TO 3321-F

A6117 0757-0405 2 RESI STCR 162 1% +125W F TC=0¢-100 24546 C4-1/8-TO-162R~F
2

AGR 18 0757-0418 2 RESISTOR 619 1X 41256 F TC=04-100 24546 C4-1/8=TO=619R=F

AGR1Y 0760-0024 RESISTOR 100 5X 1W MD TC=0+-200 FRO03 C32

A6R21 0757-0500 4 RESISTOR 301 1¥ 4256 F TC=0#=100 24546 | C5-1/4~T0»30R1<F

A6R22 0757~0500 RESISTOR 301 1% «25W F TC=0+-100 24546 C5=1/4~TO=30RL~F

A6R24 0698~3442 1 RESISTOR 237 1% «125W F TC=0+=100 16299 C4~1/8-TO=23TR~F

AbR25 2100-0568 2 RESISTOR-VAR TRMR 100 (QHM 10% C TOP AOJ 73 138 72PR100

AbR26 0757-0393 & RESISTOR 475 1% «125W F TC=04=100 24546 C4=1/8-T0=4TR5=F

A6R2T 0757-0393 RESISTOR 475 1% +125W F TC=0+=100 24546 C4=1/8=TO=6TRS=F

A6R 28 0757-0801 6 RESISTOR 150 1% &SN F TC=0+=100 19701 MF7C=1/2=T0=151=F

A6R29 0757-0801 RESISTOR 150 1% <5W F TC=04=100 19701 MFTC=1/2=T0=151~F

A6R30 07570801 RESISTOR 150 1% +5W F TCa0+-100 19701 METC=1/2-T0=151~r

A6R32 0757-0274 2 RESISTOR 1+21K 1% «125W F TCa0+=100 24546 C4=1/8+T0w1213=F

A6R39 0698-0082 2 RESISTOR 464 1% o125W F TVC=0#=100 16299 C4~1/8-T0=4640-F

AG6R39 0757-0406 2 RESI STCR 182 1% .125W F TC=0¢-100 24546 C4=1/8~T0~182R~F

AR 4D 0757-0401 RESISTOR 100 1% +125W F TC=0¢=100 24546 C4~1/6-70~101~F

See table 6-3 for Manufacturer Codes




Table 6-6 (cont’d) Board A6 Replaceable Parts List

HP Part inti Mtr

Reference Qty Description Mfr Part Number
Designation Number Code

AG6R 41 0698=0082 RESISTOR 464 13 +125W F TC=04-100 15299 C4=1/82T0~4640-F
A6R 42 0698-4418 RESISTOR 205 1% +125W F TC=0Q+-100 16299 C4~1/8-T0~205R=F
AbRA3 0751-0280 RESISTOR 1K 1% <125W F TC=0+-100 24546 C4+1/8-T0=1001~F
ABRA4 0757-0317 RESISTOR 1433K 13 «125W F TC=0+-100 2454b C4~1/8-TO~1331=F
A6RAS 0757-0395 RESISTOR 562 1% «125% F TC=0+=100 24546 C4=1/8-T0=56R2=F
AGR 4G 0698-3438 RESISTOR 141 1% 4125W F_TC=0¢-100 16299 C4~1/8-TO~14TR=F
AGRAT a758-0029 RESISTOR 470 5% +250 F TC=204=100 2454b CS5~1/4=T0=4T1~J
AG6R 48 0757-0419 RESISTOR 681 13 <1250 F T7C=0+-100 2454h C4=-1/8-T0=6813~F
AGRAY 0757-0317 RESISTOR 1.33K 1T 1256 F TC=0+4-100 24546 C4=1/8-T0=1331=F
AGR 50 0757-0276 RESISTOR 61.9 1% «125W F TC=0+=~100 24546 C4=1/8=TO~6192=F
AGRS3 0758-0013 1 RESISTOR | 2 0 5% .25 F7C20+~100 24546 C5=1/4=T0=121=J
AGRS5 4 0757-0288 RESISTOR 9409K 1§ <1256 F TC=04=100 19701 MF4C1/8=T0~9091=F
A6R 35 071570442 RESISTOR 10K 1% <125W F TC=0+»100 24546 C4=1/8-T0-1002-F
ABRSH 0757-0279 1 RESISTOR 3.16K 1T .125W F TC=04=100 24546 Cd/e-TO 3161-F
A6RST 0757-0405 RESISTOR 1b2 1% <125 F TC=0¢=-100 24546 Ch=1/8~T0~1528~F
A6RSE 0757~0418 RESISTOR 619 1% 125@ F T(=0+=100 24546 Ch=178TO=6]9R=F
AbRS9 0760-0024 RESISTOR 100 S% LW MO TC=0+=200 FRO03 €32

A6R 61 0757-0500 RESISTOR 30.1 11 .25W F ¥C=0e=100 24546 €5-1/4>T0=30R1=~F
A6RE2 4757-0500 RESISTOR 30.1 1% «25¢ F TC=Q4-100 24546 C5-1/4-T0~-3001-F
AGR 64 0698~-3443 1 RESI STCR 287 1% <1258 F TC=0¢~100 1 b299 C4=1/8-70-287R~F
A6R 65 2100-05648 RESISTOR-VAR TRMR 100 OHM jpog C TOP ADJ 13138 T2PR100

AG6R 66 07570393 RESISTOR 475 1% o125W F TC=0+=100 26546 C4=1/8-T0~47R5~F
AGRET 0757-0393 RESISTOR 475 1% «125# F TL{=0#=100 24566 C4-1/8-T0~47R5~F
A6R68 0757-0801 RESISTOR 150 1% .54 F TC=0+~100 19101 MFTC=1/2-T0~151~F
A6RE9 Q7570601 RESISTOR 150 1X .5% F TC=0¢~100 19101 METC~1/2-T0~LS1-F
ASRTD 0757-0601 RESI STCR 150 1% .5w F ¥¢=0+=100 19101 METC=1/2=T0=15]1~F
A6RT1 0757-0406 RESISTOR 182 13 125w F TG 0+-100 24546 C4~1/8-T0-182R~F
A6RT72 Q7570274 RESISTOR 1¢2]K 1% <125W F TC=0¢-100 24546 C4-1/8-T0-1213-F
AGR 8D 0698-3496 [ RESISTOR 3457K 1% L12%d F YC=0+-100 16295 €4%-1/8-TO-35TR-F
A6R 81 0698~4455 2 RESISTOR 53 1% <1250 F TC=04-100 24546 C4~1/8B=-TO~536R~F
A6R 82 07570997 2 RESISTOR 39.2 1% «5W F TC=D+¢=-100 19701 MFICL1/2-T0~39R2=F
AGRS3 0757-0415 4 RESISTOR 413 1% «125W F 7C20¢=~100 24546 C4-1/8-T0=4T5R=F
AGR 84 0698-4421 2 RESISTOR 249 1% 1250 F TCa0+=100 16299 C4=1/8-T0=24SR~F
AG6R 85 0698-3496 RESISTOR 3.57K 1T .125W F TC%0¢-100 15299 C4-1/8-70=357R~F
AR 86 0757~0415 RESISTDR 473 13 4125# F TC=0+-100 24546 C4=1/8=T0=475R~F
A6RET 0760-0026 6 RESISTOR 75 ¢% I MD T1C20Q4-200 FRO03 c32
A6RSD 06953496 RESISTOR 3457k 1% ,125§ F TC=0+ 100 16299 C4~1/8-T0-357R=F
A6R 9L 0757-0415 RESISTOR 415 1% +125W F TC=0+¢-100 24546 C4-1/8~T0=4T5R-F
A6R92 0760- 0026 RESISTOR 15 2% LN MO TC=04+-200 FRO03 €32
A6RO 3 0698-4421 RESISTOR 249 1% <1254 F TC=0+-100 16299 C4=1/8-TO-249R=-F
ASR G4 07157~0415 RESISTOR 415 18 .125w F TC=0+¢=100 24546 C4=1/8-TO0=4T5R=F
AbR95 0698=-3496 RESISTDR 3,57k 11,1258 F T(=0+-100 16299 C4~1/8-T0~357R=F
A6R 96 0698-4455 RESISTOR 536 1§ .1254 F TC=0¢-100 26546 C4=1/8=TO=536R=F
A6R 97 0757~0997 RESISTDR 392 1% <5W F TC=0¢-100 19701 MF7CL/2~T0=39R2+F
A6R 100 0811-0929 2 RESISTOR 51 5T 20 PW TC=0+-800 15042 BWH2#R51-J
ABR101 0757-0435 2 RESISTOR 3.92K 1% .125W F r(g:oumo 2454.5 C4=1/8-T0~3921-F
A6R102 2100-3211 2 RESISTOR-VAR TRMR 1KOHM 10% TOP™ "ADJ 13138 72PRIK
A6R1LG3 0698~3492 2 RESISTOR 2467k 1% <1254 F TC=0+=100 16299 C4=1/8=70=26T1~F
AbR104 081 1-0929 RESISTOR 51 5% 2W PH TC=0¢~300 15047 BWH2=R51-J
AbR105 0757-0435 RESISTOR 392K 1% .125W F TC=0+~100Q 24546 C4-1/8-T0=3921-F
A6R106 2100-3211 RESISTOR-VAR TRHR 1KCHM 30% C TOP apJ 13138 72PRLK
ASRL107 0698~23492 RESISTOR 267K |8 «125W F TC=0+-100 16299 C4=-1/8-T0=2671-F
ABUL 1820~0196 2 1C LIN REGULATOR 07263 T23MC
LY-1FA 1820-0196 1 LIN REGULATOR 01263 T23HC

See table 6-3 for Manufacturer Codes
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Table 6-7. Board A7 Replaceable Parts List

nce . Mfr
Reference HP Part Qty Description Cod Mfr Part Number
Designation Number ode
AT 08013-64505 1 BGARD ASSEMBLY, MOTHER 28480 08012-66505
ATCRL 19010533 DIOGE~SCHOTTRY 28480 1901-0533
ATCRZ 15010533 D1 WE=SCHCTTRY 28480 1901=-0533
ATCA3 19%1-0%33 DIDDE~SCHOTTKY 28480 1901-0533
ATChe 1901=-0533 DIODE=SCHOTTXY 28480 1901+0533
ANS 1251-2020 1 CONNECTOR~-PC EDGE 18-CNT/ROW 2-ROWS 71785 252+18~30300
ALl 9140-0118 2 COIL=FX0 MOLDED RF CHUKE 50QuH 5T 24220 197503
ATL2 9140-0118 COIL~FX0O MOLDED RFf CHOKE 500UH 5% 24226 197503
ATL3 21700029 CORE-SHIELDING BEAD 02114 56~590~6542/44
A4 91700029 CORE~SHIELDING BEAD 02114 56=590-6542/44
ATLS 9170-0029 CORE-SHIELDING BEAC [T2303 56=590-0542/4A
ATLé 91700029 CORE=SMIELDING BEAD 02114 56-590-65A2/44
ATLT 9170=0029 CORE=SHIELDING BEAD 02114 56-590-6542/64
ATLE 91T0=0029 CORE=SHIELDING BEAD Q2il4e 56=590-63A2/4A
A7 MP1 5020-3440 S SPRING DETERT FOP S1, S2, 53, $6, S7 28480 50203440
ATR7 0760- 0027 4 RESISTOR 150 2% lw MO TL=O0+~200 FROO3 132
ATRE 0T60-0027 RESISTOR 150 2% 1w MO TC=0e=200 FROO3 €32
ATRS 9760-0027 RESISTOR 150 2% LW MO TC=Q0e=200 FROQZ €32
ATR1D 0760-0027 RESISTOR 150 23 lw MO TCa0+=200 FROQ3 €32
ATRIL 0757-0i72 2 RESISTOR 3744 1% oS¢ F TC=Q¢-100 19701 MFTCL/2-TQ=3TR4=F
ATR12 AT8T=0172 RESISTOR 37.4 12 5w F TCx04-100 19701 METCL/2=TO=3TRA=F
ATR13 0760-0026 RESISTOR 75 2T LW MO TC=0e=200 FRODI €32
ATR14 0760-0026 RESISTOR 75 2% 1W MO TC=Q+=200 FROO3 €32
ATR1S 0760-0026 RESISTOR 75 2% i MO TC=04=-200 FROO3 c32
ARl 600026 RESISTOR 75 2% 1M MO TC=0+-200 FROO3 €3z
ATR1? 0T8T 2 RESISTOR 121 1% .3M F TCa0e=100 19701 MFTC=1/2+TOs12LR=F
ATR18 0787-0799 RESISTOR 121 1f .5W F TC=0#=100 19701 METC-1/2+T0=121R=F
ATR1S 06903416 2 RESISTOR 62 51 2w WD TC=0e=200 16299 FP42~2~T00°82R0~)
ATR20 00983416 RESISTOR 62 ST 2W MO TC=0+=200 1629% FPA2=2-TO0~62R0+S
ATR21 07610003 2 RESISTOR 62 5% 1M MO TC=04=200 245486 FP32e1=62R0=)
ATR2. 0382n( RESISTOR 62 5% 1w M) TC2042200 26566 FP32=1=52R0=]
ATR23 97570071 RESISTOR 247.5 1% .25W F TC=0#=100 19701 MF$2C1/4-T0+24TR5-F
ATR24 0737-00TL RESISTOR 247.5 1X .25W F TCs0e=100 19701 MES2C1/ 4=~TO=20TRS=F
ATR27 2797-0807 2 RESISTOR 200 1% .125% F TC=0+=100 26548 C4=1/8+TO=201«F
ATR28 01570407 RESISTOR 200 1% .125W F TCaQ#=100 26566 Cao=1/8+T0=201=F
ATR29 2 RESISTOR 5.62K 12 .125W F ¥C204=100 24548 CA=1/8-T0u86214F
ATR30 Itiml RESISTOR 5.62K 1% .125W F TC»04+=100 24546 C4~1/8=TO=58622-F
ATRSL 07570437 2 RESISTOR 4.75K 1% .125M F TCa04+100 24546 Ca1/8=T0=ATS1=F
ATR32 0757-0437 RESISTOR 4.75K 1% .125W F IC=04~100 24546 CA=1/8-TO+4T8L=F
ATR33 27580020 1 RESISTOR 270 5% .25W F TCa=04=~100 24548 C5e1/4-10-271+4
ATS1 5040-1109 2 SLIDE ASSEMBLY, P.C. SWITCH 5040-1109
ATS2 S040-110% SLIDE ASSEMBLY, P,C. SWITCH 5040-1109
ATS3 504C~1110 1 SLIDE ASSEMELY, P.Ce SWITCH 5040-1110
ATSS 3101=131% 5 SWITCH=SL DPDT-NS STD .54 125VAC/0C 3101-131%1
ATS6 50401112 2 SLIOE ASSEMBLY, P.C. SWITCH 5040-1112
ATST S5040-1112 SLIDE ASSEMBLY, P.C, SWITCH 0=1
ATSa 3101~1311 SWITCH=SL DPOT“NS STD .SA L25VAC/OC 3101=1311
ATS9 3101-1311 SWITCH~SL OPDT=NS STD 54 125VAC/0C 3101-1311
A7S10 31011311 SWITCH=SL DPOT=NS STD .54 L25VAC/DC 3101-1311
ATS11 31011311 SWITCH=SL DPOT~NS STO .5A 125VAC/OC 3101-1311
e T t EDCETO=CONTTRON—2=NOWS L mrer s

See table 6--3 for Manufacturer Codes
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Pulse settings as for d.c.
measurements {see note 1)
except for:

EXTERNAL GATE

INPUT 1) 330KHz
PULSE PERIOD (2) 20014
VERNIER Center
NOTES @
1. All d.c. voltages were measured with the following
pulse settings unless otherwise stated,
PULSE PERIOD 2 EXT{+)
VERNIER 3 CCwW
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 6 35n—-1u
VERNIER 6 cew
PULSE WIDTH 7 10n-14
VERNIER 8 cow
AMPLITUDE 9 5.0-2.0
VERNIER 1 o . ow PuLSE PERIOD(Z) 20014
OFFSET vernier 1
OFFSET witch 12 OFF VERNIER (3 cew
AMPLITUDE 1 3 5.0-2.0 VERNIER cw
VERNIEER 44 W
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM
INT LOAD 20 IN 0.2us/cm
EXT WIDTH/NORM/RZ switch 25 NORM
No external input signal
2. A model 3440A digital voltmeter with a 3444A
plug-in was used for the d.c. measurements.
3. A model 180C oscilloscope with 1801A and
1821A plug-ins was used for the waveform measurements,
5V/em
+17V~
4, A modst 8016A pulse generator was used to pro- PULSE PERIOD @ EXT (+)
vide the external input signals, EXTERNAL TRIGGER
INPUT (23)
sine wave =500 KHz 2V/em

-1V —

0.2us/em
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NOTES

1. All d.c. voltages were measured with the following
puise settings unless otherwise stated.

Press and release the MAN button @ to change from one
d,c. voltage level to the other,

PULSE PERIOD 2 EXT(H)
VERNIER 3 ccw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY 9 38n-14
VERNIER 9 cew
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 cew
AMPLITUDE 9 6.0-20
VERNIER 10 cw
OFFSET vernier 11

QFFSET switch 12 OFF
AMPLITUDE 13 5.0.2.0
VERNIER 14 cw
QFFSET vernier 15

OFFSET switch 16 OFF
NORM/COMPL switch 19 NORM

INT LOAD 20 IN
EXT WIDTH/NORM/RZ switch 2§ NORM

No external input signal

2. A model 3440A digital voltmeter with a 3444A
plug-in was used for the d.c, measurements,

3. A model 180C oscilloxope with 1801A and
1821A plug-ins was used for the waveform measurements,

4, A model 8015A pulsé genarator was used to pro-
vide the external input signglf.

Pulse settings as for d.c. measurements
{see note I, except for:

PULSE PERIOD 2 20n—11
VERNIER 3 cw

PULSE WIOTH 7 10n-144
VERNIER 8 Center
PULSE PERIOD 2 20n-114
VERNIER 3 cw

PULSE WIDTH 7 10n=1
VERNIER 9 Center

0.2us/em

Q2%

Q3¢

g Q12c
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SECTION 7

BACKDATING ——‘

7-1 INTRODUCTION

7-2 This section contains backdating informa-
tion which adapts this manual to instruments with serial
numbers lower than that shown on the title page.

7-3 CHANGE SEQUENCE

7-4 Changes are listed on the serial number order
that they occurred in the manufacture of the jnstru-
ment. In adapting this manual to an instrument with a
particular serial number, apply the changes in reverse
order. That is, begin with the latest change and progress
to the earliest change that applies to theserial number in
question. Table 7-l lists the serial numbers to which
each change applies.

Table 7-1 Manual Backdating Changes

Instrument Serial Number

Make Backdating Changes

1412G00101 t0 00170
1412G00171 to 00270
1412G00271 to 00330

3,2and 1
3and 2
3

CHANGE 1 (for serial numbers 1412G00101 to

1412G00170}

Table 6-4. Change the following components to:

A5 L3

A5 L1
R44
R102
R139
R168

o 01 o o

FROM

9100 = 1613 COIL CHOKE .47uH
9100 — 1612 COIL CHOKE ,33uH
0757 — 0401 R-F 100 1% ,125W
0698 - 3492 R-F 2.67K 1%
0757 -0407 R-F 200 1% .125W
0757 = 0437 R-F 4.75K 1%

13 15
. 22u

R118

AAA

Delete ABCR15, ABCR41and A5R199 (also delete
these components from board A5 component layout)

Add
A6 R35 0757 = 0400 R-F 90.9 1% .125W.
On board A5 component layout add R35 in place of

CR15. Change schematic 1, top right-hand corner, as
shown below.

R35
90.9

-
w

TO




Schematic 2. Change R44 to 100 and R139 to 200.
Change schematic 3 as shown below.

FROM

...
’ VWA
x
by
AT
5

R87 &
180 ¢

©. 32

Schematic 4. Change L11 to0.33uH, R102 to 2,67K
and R168 to 4,75K,

FROM

Table 6-5. Change the following components to:

A6 Cl 0160 ~ 2307 C-F 47PF 300V
A6 Q12 1854 — 0630 XSTR S| NPN

A6 R53 0757 — 0178 R-F 100 1%.1256W
A6 R64 0698 «~ 3442 R-F 237 1% .1256W

R87
150

TO

Add
A6 C66 0160-0356 C-F 18PF 300V

On the component layout for board A6 add C66 to the
left of potentiometer R65.

Schematic 5. Change the value of Cl to 47PF. Change
the value of RB3 to 100 and the value of R64 to 237.
Add C66, value 18PF, wired in parallel with L10 and
C65.

CHANGE 2 (for serial numbers 1412G00101 to

1412600270) Board A5 component layout. Add C67 as

shown below.

!

o

BOARD A5 P
b L
£ g
! {1

11

&3

T

-=Ri61—

—CR17
w—cn

©@—CR10

]

c21
“R186°

—RS5—

® -

s

—C18 ~

UNDERSIDE O

—C20~

— R118-—
-CR15

~C13

[
o Ny
~3 ;N
o O x
[

€23
-=~R184~ ="
c22

- —R185 ——~

Y .
~R38
—R37—

.n
w
o
>
X
v)

e

1y

.



Table 6-4. Add the following component
A5 C67 0150 = 0093 C-F .01uF 100V

Schematic 1. Add C67 as shown below.

-Q. 7V

J

10K

CHANGE 3 (for serial numbers 1412G00101 to
1412G00330} Change the complete component
layout for board A5 as shown on the following pag

R

(€3
SBEAD
R28

0k Y CRW©

e.

+L5V|
MVV.____( aw Len
on
R 29
LK CR8  CR9
¢ jg-
-+
RSy RS9
6.81K c67 15K
H
4 100 l
/ RAMPVOLTAGE
SWING LIMITER
-16V
CR1B
~16.5
a2t 185 -
€25
ton
-
— ‘_I
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WORLD WIDE
SALES & SERVICE OFFICES

UNITED STATES

ALABAMA

8290 Whitesburg Dr., S.€
£.0. Box 4207
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204
“Birmingham

Medical Service only

Tel: (205) 879-2081

2336 E Ma nolia 5.
Phoenix 85034

Tel: (602} 244-1361
TWX: 910-951-1331
2424 East Araqon Rd.
Tucson 85706

Tel: {602) 889-4661

CALIFORNIA

1430 fast Ounqemarpe Ave
Fullerton 92631

Tel: (714) 870-1000

TWX: 910-592-1288

3939 Lankershim Boulevard
North Hollywood 91604
Tek: (213) 877-1282

TWX: 910-499-2170

6305 Arizona Place

Tel: {213) 649-25¢1
TWX: 910-328- 6147
“Los Angele:

Tel: (213) 776- 7500
3003 Scott Boulevard
Santa Clara 95050
Tel: {408) 249-7000
TWX: 910-338-0518

'Rld?acnﬂ

Tel: (714} 446-6165
2020 Watt Ave.
Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092
9606 Aevo Dnve
£.0.B

San Dlogo 9212
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO
5600 South Ulster Parkway
nglewood

Tel (303) m 3455
TWX: 910-935-0705

CONNECTICUT

12 Lunar Orive

New Haven 06525

Tel: (203) 389-6551

TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Qakland Park Blvd.

Ft. Lauderdale 33307

Tel: (305} 731-20

TWX: 510-955-4099

'Jukto«vlllt
Medical Service only

h! (904) 725 6333

6177 Lake Ellenor Dr.
Orlando 32809

Tei: (305) 859-2900

TWX: 810-850-0113

21 Eas( Wright St.

Ponucol- 32501
Telk: (904) 434-3081

GEO

PO Box 23234
450 Interstate North
Atlanta 30328

Tel: {404} 434-4000
TWX: 810-766-4890

HAWAH
2875 So. ng Slreel
Honoluly
Tel: (808} 955 4455

ILLINOIS
(Calcula(ms Qnly)

S. Wacker nve
Sun(e 1100
Chicago 60606
Tel: (312) 346-9701
5500 Howard Street
Skokie 60076
Tel: (312) 677-0400
TWX: 910-223-3613

St. Joseph
Tet: (217) 469-2133

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tet: (317) 546-4891
TWX: 810-341-3263

1owA

1902 Broadway

lowa City 52240

Tek: (319) 339-9466
Night: (319) 338-9467

;)KANSAS
o
relﬂ(’fm) 267-3655

L%UISIANA

P

3239 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND
6707 Whitestone Roaﬂ
Baitimore 21207
Tel: (301) 944-5400
TWX: 710-862-9157
4 Choke Chers
Rockville 2085(
Tel: (301) 948-6:
TWX: 710-828-9685
710-828-0487
P.0. Box 1648
2 Choke Cherry Road
Rackville 20850
Tel: (301) 948-6370
TWX: 710-828-3684

MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Drive
Farmington 48024

Tel (313) 476-6400

TWX: 810-242-2900

MINNESOTA
2400 N. Prior Ave.
Roseville 55113
Tel: (612) 636-0700
TWX: 910-563-3734

MISSISSIPPI
Jackson
Medical Service onfy
Tel: (801} 982-9363

MISSQURL
11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087
148 Weldon Parkway
Maryland Hllghln 63043
Tel: {314) 567-1455
TWX: 910-, 754 0830
NEBRASKA
(Med icat Only)

11902 Elm Slree(
Sune

Te|: (402) 333-6017
*NEVADA

Las Vegas
Tel: (702) 382-5777

NEW JERSEY
W. 120 Century Rd.
Paramus 07652

NEW MEXICO

P.0. BOx 8366

Station C

8501 Lomas Boulevard N.E.

7
Tel: (505) 265-3713
TWX: 910-989-1665
156 Wyatt Orive
Las Cruces 85001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK
8 Automation Lane
Computer Park
Albany 12205
Tel: (518) 458-1550
TWX: 710-441-8270
New York City
Manhattan, Bron
Contact Paramus, NJ Office
Tel: {201} 265-5000
Brookiyn. Queens, Richmond
Contact Woodbury, NY Office
Tet: (516) 921-0300
201 South Avenue
% hkeepsie 12601
Tel {914) 454-7330
TWX: 510-248-0012
39 Saginaw Drive
Rochester 14623
Tel: {716) 473-9500
TWX: 510-253-5981
5858 East Molloy Road
Syracuse 13211
Tel: (315) 455-2486
TWX: 710-541-0482
1 Crossways Park West
Woodbury 11797
Tel: (516) 921-0300
TWX: 510-221-2168

NgRTH CAROLINA
P

1923 Ncnh Mam Street
High Point 27262
Tel: (919) 885 8101
TWX: 510-926-1516

16500 Sprague Road
Cleveland 44130
Tel: (216) 243 7300

&m 243-730!

TWX: 810-423- 9431

330 Progress Rd.

Dayton 45443

Tel: (513) 859-8202
TWX: 810-459-1925

1041 Kmusmnl Patkway
‘Columb
Tel: (614) 436 1041

OKLAHOMA

P.0. Box 32008
Okishoma City 73132
Tel: {405} 721-0200
TWX: 910-830-6862

OREGON

17890 SW Baones Ferry Road
Tualatin 9

Tel: (503) 620 3350

TWX: 910-467-8714

PENNSYLVANIA

111 Zata Drive
Pittsburgh 15238

Tel: {412) 782 0400
Night: 782-0:

TWX: 710- 795 3124

1021 8th Avenue

King of Prussia industiial Park
King of Prussia 19406
Tel: {215) 265-7000
TWX: 510-660-2670
SOUTH CAROLINA
6941-0 N. Trenholm Road

Columbia 292
Tei: (803) 782-6493
TENNESSEE

is

Memcal Service onl
Tel: (901) 274-747.
*Nashville

Medical Service oni)
Tel: (615) 244-544f

TEXAS
P.0. Box 1270

Tel: (2!4 231-610t
TWX: 910-867-4723
.0 Box 27409
6300 Westpark Drive
Suite 100

Houston 77027
Tel: (713) 781-6000
TWX: 910-881-2645

205 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-8241
TWX: 910-871-1170

UTAH

2890 South Main Street
Sait Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VIRGINIA
Noﬂol
Medica Service only
Tel: (804) 497-1026
P.0. Box 9854
2914 Hunga% Springs Road
Richm
Tel: (804) 285- 3431
TWX: 710-956-0157

WASHINGTON
Bellefield Office Pk
1203-t14th SE
Betievue 98004
Tet: (206) 454-3971
TWX: 910-443-2446

“WEST VIRGINIA
Charleston
Tel: (304) 345-1640

WISCONSIN

9431 W Beloit Road
Suite 117
Milwaukee 53227
Tel: (414) 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional office

nearest you Atlanta. Georgia

North Hollywood. Catifornia....
Rockville. {4 Chake Cherry Rd )
Maryland... Skokie. 1llinois.

Thex complete addresses

are listed above

“Service Only

CANADA

ALBERTA
Hewlett-Packard (Canada) ld.
2y A

Tel (403) 452- 3670

TWX: 610-831-2431
Hewlett-Packard (Canada} Ltd
915-42 Avenue S.E. Suite 102
Calgary T2G 121

Tel: (403) 287-1672

BRITISH COLUMBIA
Hewleit-Packard (Canada) Lid
837 E. Cordova Street
Vancouver V6A JR2

Te!: (604) 254-0531

TWX: 610-922-5059

MANITOBA
Hewilett-Packard (Canada) Ltd
513 Century St

St. James

Winnipeg R3H 0L8

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Cauada) 1d
800 Windmill Roat

Dartmouth 83C 1 1

Tel: (902) 469-7820

ONTARIO
Hewlett-Packard (Canada) Ltd
1785 Woouw ed Dr

a K2C 0P9

Tel. (613 2256530

TWX: §10-562-8968
Hewlett-Packard (Canada) Ltd
B877 Goreway Drive
Mississauga L4V 19

Tek: (416) 678-9430

TWX: 610-492-4246

QUEBEC

Hewlett-Packard (Canada) Ltd
275 Hymus Bivd

Pointe Claire HIR 1G7

TLX: 05- 821521 HPCL

Hewlett-Packard (Canada) Lid
2376 Galvani Street
Ste-Foy GIN 4G4
Tel: (418) 688-8710

FOR CANADIAN AREAS NOT LISTED:

Contact Hewlett-Packard {Canada}
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina

¢
Lavalle 1171-3° Piso

uenos Aires
Tel: 35 0436 35 0827, 35-0341

Telex:
Cable HEWPACK ARG

BOLIVIA

Stambuk & Mark (Bolivia) Ltda.

Av Manscal Santa Cruz 1342

Hewlett- Packard Do Brasil
LE.C. L

Praca Dom Feliciano, 78-8°
andar Sala 806/8)

Tel 25 84-70-DDD (0512
Cable: HEWPACK Parto Alegre

Hewlett-Packard Do Brasit
LE.C. Ltda

Rua Siqueira Campos. 53. 4°
andar Copacabana

2000-Rio de Janeiro-GB
Tel: 257-80-94-DDO (021)

COLOMBIA

Instrumentacion

Hearik A. Langebaek & Kier S A.
Carrera 7 No. 48-59

Apartado Aéreo 6287

Bogota, 1 D.E

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

Telex: 44400INSTCO

COSTA RICA
Lic. Attredo Gallegos Gurdian
Apartado 10153

MEXICO
Hewlett-Packard Mexicana,
S.A deCV.
Torres Adalid No. 21, 11° Piso
Col. del Valie
Mexico 12, D.F.
Tel: (305} 543-42-32
Telex: 017-74-507
gewlen Packard Mexicana.

di
Ave Consnlucmn No. 2184
Monterrey. N.L
Vel: 48-71-32, 48-71-84

PANAMA
Elec(rornco Balboa. S.A

Caue Samuel Lewns
de Panama

Telex 3431103 Curunda,
Canal Zone

Cabte: ELECTRON Panama

PARAGUAY

ZJ. Melamed SR L.
Division: Apara(os y Equipos.

PERU

Comparia Electro Medica S.A
Ave. Enrique Canaval 312
$San Isidro

Casilla 1030

Lima

Tel: 223900

Cablg: ELMED Lima
PUERTO RICO

San Juan Elec(romcs tnc
£.0. Box 516

Pance de Leén 154

Montevideo

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezvela

[

Apartado 50933
Edificio Segre
Tercera Transversal
Los Ruices Norte
Caracas 107

Tel: 35-00-11

Ta 40626 2163, szt San José Medico: Pda. 3-PTA ge Tierra Tefex: 21146 HEWPACK
Telex: Telex: 2100 79 HEWPACK Tel: 21-86-13 NICARAGUA Division: Aparalos y Equipos San Juan 0 Cable: HEWPACK Caracas
Cable: BUKMAR Cﬂm ;‘;‘ﬁ:‘;ﬁg Cable: GALGUR San José Roberto Teran G Scigntificos y Tet: (809) 725-3342. 722-3342
8RAZIL GUATEMALA Apartado Postal 689 pestgacion Gable: SATRONICS SanJuan £ AREAS NOT LISTED, CONTAGT:
Hewlen Packard Do Brasit CHILE 1PESA Edicio Teran Enﬁe 252 7Edmcm Victoria Telex: SATRON 3450 332 Hewiett-Packard '
1E.C. L g::f:ﬂ'r'aysn‘“gﬂ'c"%?ga Avenida La Reforma 3-48 T ;“;95"“ 452 Asunci g!;llJ(iuAYd h |3nzlg;]-;:‘nl1lencasA
Rua Frel Caneca 1.152-Beia Vista Tel: 4- 5069 4-8272 ablo Ferrando S.A. illview Ave.
? 307-S40 rluzln -SP o Sasrl\lﬁlg Guatemata Cable: ROTERAN Managua Cable: RAMEL gomelcnall e' Ingg]s;rial lr’a'ltzﬁg)oig%al;l:é?m 94304

oi: 288-71-11, 287-81-2 r Tel. 63627, 64736 wenida tafia ¢ -

-61-93 T Telex: 4192 TELTRO Gu Casilla de Correo 370 TWX. §10-373-1260

Telex: 3091511213 able: CAL Cable: HEWPACK Palo Alto
Cable: HEWPACK S0 Paute Telex: 034-8300. 034-8493
AUSTRIA DENMARK Howletackard A75 FINLAND FRANCE

Hewlett-Packard Ges.m.b.H.
Handelska 52/3
0 Box
A-1205 Vienn:
Tek: (0222) 33 66 06 to 09
Cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIU
gewlau Packam Benelux

Avenue de Col-Vert, 1,
{Groenkraagiaan)

B-1170 Brussels

Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494 paloben bry

Hewleu Packard A/S
Ua(

Tel ( 1) 81 6
Cable: HEWPACK AS
Telex: 166 40 hp as

Navervef

DX- 8600 SIIkeborg
Tel: (06) 82 71 66
Telex: 166 40 hp as
Cante: HEWPACK AS

Hewlett-Packard Oy
Nahkahousuntie 5

P.0. Box 6

?F 002!1 erslnkl 2
el: 6

Cable: HEWPACKOV Helsinki
Telex: 12-15363

Hewlett-Packard France
Quartier de Courtaboeut
Boite Postale No. 6
81401 Orsay
Tel: (1) 907 73 25
Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard France
Agence Régional
Chemin des Mouilles
Boite Postale No. 12
F-69130 Ecully

Tel: (78) 33 81 25
836525

Telex: 31 617

|
|
|
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i
\
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Hewlett-Packard France
Agence Régionale
Zone Aéronautique
Avenue Clément Ader
F-31770 Colomiers
Tel: (61) 78 11 55
Telex: 51957
Hewlett-Packard France
Agence Régionale
Cen(re d avunon venérale
13721 Adroport

arignane
Tel: (31) 89 12 36
TWX: 41770 F
Hewlen Packard France

gence Régionale
Avenue de Rnu\esler

Tel "912 F

Telex: 74 912 F
Hewlett-Packard France
Agence Régionale

74, Alide ue |a Robensau
F-67000 St

Tel: (88) 35 23 20/21
Telex: 8914

Cable HEWPACK STREG

Hewlett-Packard GmbH
Vertriebsbiro Dirsseldorf
vogelsanqe( Wo?’ 38

or

Tel (02!1} 63 80 31/5
Telex: 85/86 533 hpdd d
Hewlett-Packard GmbH
Vertriebsbiiro Hamburg
Wendenstrasse 23

-2000 Hambui
Tel: (040) 24 13 3
Cable: HEWPACKSA Hamburq
Telex: 21 63 032 hphh
Hewleti-Packard GmbH
Vertriebsbiiro Hannover
Meliendorfer Strasse 3
0-3000 Hannonv K|nnld
Tel: (0511) 55
Telex: 092 3259
Hewlett-Packard GmbH
Vertriebsbiiro Nuremberg
Hetshmcmslmsse a2

Tei (0911) 57 10 63
23 860

nemn Packard GmbH*
Vertriebsbiiro Miinchen

Hewlent-Packard GmbH
Vertrigbszentraig Frankfurt
Bermerstrasse 117
Sosﬂacn 560 140

Cable” HEWPACKSA Frankfurt
Teiex: 413249 fra

Hewlett-Packard GmbH
Vertriebsbiro B3bkngen
Nerrenuerqers(rasse 110
0-7030 B bllngcn WUmemnerg
Tel: (07031) 66 72

Cable: HEPAK Bonlmqen

Telex: 72 65 739 bbn

REPUBLIC

Strasse 28
ISAR Center
D-8012

Ottobrunn
Tel: 1069) 601 30 61/7
Telex: 52 49 85
Cable: HEWPACKSA Miinchen
{West Berlin)
Hewlett-Packard Gmbi
Vertriebsbiiro Bertin
Keith Strasse 2-4
D-1000 Berlin 30
Tel: (030) 24 90 86

GREECE

Kostas Karayannis

18, Ermou tveel

GR-Athen:

Tel: 3230- 303 Sales/SVC
3230-305 Adm. Order Proc.

Cable: RAKAR Athens

Telex: 21 59 62 rkar gr

Hewlett-Packard S A.

Medilerranean & Middle East

Operation:

K| Kolokotmm Street

Platia Kefallariou

0359,
8080429 80|5693
Telex:
Cable HEWPACKSA Athens

IRELAND
Hewlett-Packard Ltd
King Street Lane
Winnersh, Workingham
GB-Berkshire RG11 SAR
Tel: Wokingham 784774
Telex: 847178/848179
Hewlett-Packard Ltd

“The Graftons™
Stamford New Road
GB-Altrincham, Cheshire
Tel: {061) 928-9021
Telex: 668068

{TALY

Hewett-Packard Italiana S.p.A
Via Amerigo Vespucti 2
1-20124 Mitan

Tel: (2) 6251 (10 lines)

Cablc HEWPACKIT Milan

Hewlett-Packard (tal«ana SpA
Vu Medaghe

Tel (050) 500022
Telex: 32046 via Milan
Hewiett-Packard §.p.A.
Via G. Armellini 10
1-60143 Rome-Eur
Tek: (6) 5912544/5
Telex: 61514
Cable: HEWPACKIT Rome
Hewiett-Packard Italiana S.p A
Via sa'\ Quintino, 46
1-10121 Turin
Tet: (11) 53 82 64
Telex: 32046 via Milan
LUXEMBURG
gewle(t Packard Benelux
AN

Avenue de Cal-Vert, 1.
&Gmenkraaglnn)

1170 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 4

NETNERLANDS
Hewlett-Packard Benetux N.v
Weerdestein 117

0. Box 7825
NL-Amsterdam. 1011
Tel {020) 5411532
Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl
NORWAY
Hewlett- chkard Norge A/S
Nesveien
Box 149
N-1344 Hasium

PORTUGAL

Telectra-} Empresa Técnica do
Euulpamentos Eléctricos S.a.rl.
gua Rodri o aa fonseca 103
P tho

(t
Cable #ELECTRA Lisbon
'Mex 12598

Hawlen~Packard Espaiiola, S.A.
Jerer

£ M-drld 16

Tel- 458 26 00

Telex: 23515 hpe
Hewlett-Packard Espafiola, S.A.
Mulanesado 21 |273

Tet: (3) 2036200-08.

144098,
Telex: 52603 hpbe e
Hewlett- Packam Espaﬂola SA
Av Ramon y C:
Edlhcno Sewl!al nlama g
e

Tel: 64 44 54/58
Hewlett-Packard Es afola S.A
Edmcuo A!ma H7

lel 23 83 06:23 82 06

SWEDEN
Hewlett-Packard Sverige AB
quhelsva 13

S 161 20 Bromma 20

Tel: (08) 730 05 50

Cable: MEASUREMENTS
Stockholm

SWITZERLANO

Hewlett- Packard (Scnwelz) AG
Ziicherstrass:

PO Box 64

CH- 8952 Schlueren 2urich
Tel: (01) 98

Cable: HPAG CH

Telex: 53933 hpag
Hewtett-Packard {Schweiz) AG
9. chemin Louis-Pictet
CH-1214 Vernier-Geneva
Tel: (022) 4149 50

Cable: HEWPACKSA Geneva
Telex: 27 333 hpsa ch

TURKEY

Telekom Engineering Bureau
Saglik Sok No. 15 1
Ayaspasa-Beyogh

?RO Box 43 eyoglu

9
Cable: TELEMATION Istanbut

UNITED KINGDOM
Hewilett-Packard Ltd.

King Street Lane
Winnersh, Wokingham
GB-Berkshire RG11 SAR
Tel: Workingham 784774
Telex: 847178/348179

Hewlen-Packam Ly
Stam!oru New Roa
GB-Altrincham, Chzshue

Tet: (061) 928 9021
Tetex

Hewlm Fackald Ltd.
¢fo Makro
South Service Wholesale Centre

Hewlett- Paclurd L.

4th Flao

Wedge House

799, London Road
GB-Thornton Heath CR4 6XL,

Surt
Tel: (51) w 0105
Telex: 946625

Hewim Packud trd.
¢/o Makro

South Service Wholesale Centre
Wear Industrial Estate
Washington
GB-New Town, County Durham
Tel: Washington 464001 ext. 57/58
Hewlett-Packard Ltd.'s registered
address for V.A.T. purposes

ont

nly:
70 Fmsburﬁy Pavemen(
London,

Registered No. 690597
USSR

Hewlett-Packard
Representative Office USSR
Hotel Budapest/Room 201
Petrovskie Linii 2/18

loscow
Tet: 221-79-71
YUGOSLAVIA
Iskra-Standard/Hewlett-Packard
Iepmska 58/3

61000 L

Tal: 3!4;61 Or 314927
Telex: 3

SOCIM.IST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard 5.A.

7. rue du goés -du-Lan

AFRICA, ASIA, AUSTRALIA

ANGOLA
Tedectr,
Empresa Técnica de

R Barbosa Rodngues. 42-1°0T
Caixa Postal. 6487-Luanda
Tel: 35515/6

Cable: TELECTRA Lyanda

AUSTRALIA
Hewlett-Packard Australia
Pty. Lid

31-41 Joseph Street
Blackburn, Vu:tana 3130
Tel. 89-6351,

Telex: 31-024

Cable: HEWPARD Meibourne

Hewlett-Packard Australia
y. Ltd
ar Bndge Street

Naw Souln Wales, 2073
Tet: 566

Telex 2 56

Cable: HEWPARD Sydney

Hewlett-Packard Australia
Py. Ltd

97 Churchill Road
Prospect 5082

South Austulla

Tet: 44 8

Cable HEWPARD Adelaide

Hewletl-Packard Australia
Lie

141 Stirling Highway
Nedlands, WA . EOOQ
Tel: 86 5455

Hewlett-Packard Australia

121 Wouunqcng Street
Fyshwick. A . 2608
Tel: 95 3733
Hewlett-Packard Australia
Py. Ltd.

Sth Floor

Teachers Union Burlding
495-499 Boundary Street
Spring Hill. 4000 Queensland
Tel: 29-1544

Telex: AA-42133
CEYLON

United Electricais Ltd

P 0. Box 681

60. Park St.

Colombo 2

Tel' 26696
Cable: HOTPOINT Colombo

Telex: 18 34 05 hpbin ¢ Hewlen Packam Htafiana $.p.A Tet: {02) 53 83 60 Telex: 10721 Amber Way P.0. Box
Via Pietro Maroncelli 40 Telex: 1662 hpnas n Hewlett- -Packard Sverige AG Halesowen Industrial Estate CH- 1217 Mewm 1 Geneva
fang. Via Visentin) Hagakersg % 0 GB-Halesowen, Worcs
1:35100 Padova 31 Moindnl Tel: Birmingham 7860 Tel (uzzg
Tei: 66 40 62/66 31 88 T pindat Gl SRWPACKSR Genea
Telex: 32046 via Mitan Tefex: Via Bromma Telex 2 24 86
CYPRUS Blye Star Ltd JAPAN LEBANON Mushke & Company. Ltd. TAIWAN
Kypranics Biue Star House. Yokogawa-Hewlett-Packard Ltd Constantin E. Macridis 388, Satellite Town Hewlett-Packard Taiwan
19 sreqnnos 5. Xenopoulos Rd. 34 ng‘ Road Ohashi Building Clemenceau Street 34 Rawaipindi 39 Chung Shiao West Road
P 0. Box Lagpat Naga 1-59-1 Yoyogi PO._Box 7213 Tel: 41924 X Sec. t Overseas Insurance
cY. Nlcc:ia ?lew ?;IZM 110 024 Shibuya-ku. Tokyo RL-Beirut Cable: FEMUS Rawalpindi Corp Bldq 7th Floor
Tel: 45628, el 7 Tel. 03 370-: 228!/92 Tel: 220846
Cable KYPRONICS PANDEHS  Tolex 2463 Telex 2322024y Telex: 21114 Leb FrLPPINES 4 399150 1.2, 375121,
Cable: BLUESTAR Cable: YHPMARKET TOK 23-724 Cable: ELECTRONUCLEAR Beiryt  Llectromex. inc Ext. 240-249
ETHIOPIA 6th Floor, Amalgamated Telex TPBZd HEWPACK
African Salespower & Agency Blue Star Ltd. Yokogawa-Hewlett-Packard Ltd MALAYSIA Developmgnl Corp. Bidg Cable: HEWPACK Taiper
Private le Co Blue Star House Wisei [baragi Bidg MECOMB Malaysm Lo Ayala Avenue Makati, Rizal
P.0. Box 718 11/11A Magarath Road Kasuga 2 Lorong €.C.P.0. Box 1028 Hewlett-Packard Taiwan
58/59 Cunmngham st Ban, jalore 560 025 \baragi-Shi Zotng 13 Makati, Rizal 38, Po-Ai Lane. San Min Chu,
Addis Tel a Petaling Jaya, Selang Tel: 86-18-87 87:76-77, Kaohsiung
Tel: 1228 Toox 430 Tel: (0726) 23-1641 Cabie: MECOMS s Cumpur  Cable: ELEMEK Marya Tel- 297319
eI Addisabab Cable: BLUESTAR Telex: 5332-385 YHP OSAKA THAILAND
isabava Bive Star Ltd Yokogawa-Hewletl-Packard Ltd MOZAMBIQUE SINGAPORE
HONG KONG eoaksn Mo p AN. Goncalves. Ltz Mechanical & Combustion UNIMESA Co., Ltd

gchmld( & Co {Hong Kong} Ltd.

gonnauqm Cenlre

3th Fi

Connaught Road, Central
N

Nong ong

Tet: 240168 232735

Telex: HX4766

Cable: SCHMIDTCO Hong Kong

INDIA

8lue Star Ltg.

Kasturi Buildings

Jamshedu Tata Rd.
Bombay 400 020

Tel: 29 50 21

Telex: 3751

Cavle: BLUEFROST

Biye Slar L.

Saha;

l14i2 Vir Savarkal Marg
Prabhad

!omb 400 025
h-l 15.7’3 87

Cahle FROSTBLUE
Blue Star Ltg
Band Box House
Prabhadevi
Bombay 400 025
Tet: 45 73 01
Telex: 3751
Cable: BLUESTAR
Blue Star Ltd
14/40 Civil Lines
Kampur 208 001
e): 688 82
Cable: BLUESTAR
Blue Slar Lta
7 Hare Street
P.0. Box 506
Caicutta 700 001
Tel: 23-0131

Telex: 655
Cable: BLUESTAR

Meeakshi Mandiran

xxx/1678 Mahatma Gandhi Rd
Cochin 682 015 Keraia

Biue Star L1d.

1-1-117/)

Sarojini Devi Road

Cable BLUEFROST

Blue Slar L

23/24 Second L:ne Beach
Madras 600

Tai: 23954

Telex:

Cable: BLUESTAR

Blue Star Ltd.

Nathraj Mansions

2nd Floor Sistupur

J.mnhedpur 831001

1 38 04
Cah!e BLUESTAR

INDONESIA
BERCA Indonesia P.T,
0. Box 496
1st Floor JL. Cikini Raya 61
Jakarta

Tel: 56038, 40369. 49886
Telex: 2895 Jakarta

IRAN

Multi Corp international Ltg
Avenue Soraya 130

P.0. Box 1212
IR-Yeheran

Tet: 83 10 35-3

Cable: MUUICORP Tehran
Telex: 2893 mci in

ISRAEL
Electronics & Engineering
Div. of Motarola Israe! Ltd.
17 Aminadav Street
-Aviv
Tel: 36941 (3 iines)
Cable: BASTEL Tel-Aviv
Telex: 33569

Nakamo Building

No. 24 Kamlsasazlma -chg
Nakamura-ky. N.?oy- City
Tel: (052) 571-5171
Yokogawa-Hewlett-Packard Ltd
Nitto Bidg
2-4-2 Shlnuhara -Kita
Kohoky-
Vokomma 222
Tel: 045-432-1504
Telex: 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Lid
Chuo Bidg.
Rm. 603 3.
2-Chome
1ZUMI-CHO
Mito. 310
Tel, §292-25- 7470

KENYA

;e(c]hmcai Engmeennq Bervices
Nairobi, Kel\ya

Tel: 57726

Cable: PROTON

KORE
Americ:n Trading Company

i P 0 BOI 103

Dae Kyung Bldg 8th Floor
107 Sejony

Chongro Ku Seo

Tel: (4 lines) 73- 8924 7
Cable: AMTRACO Seout

KUWAIT

Al-Khaldiya Trading &
Contracting Co

Al Soor Street

Michaan Bldg. No. 4

Kuwatt

Tel: 42 99 10
Cable: VISCOUNT

162, ¥° Apt. 14 Av_ 0. Luis
Caixa Postat 107
Lourenco Marques

Tel: 27091, 27114

Telex: 5-203 Negon Mo
Cable: NEGON

NEW ZEALAND

Mewlen Packard {N.2.) Utd
Dixon Street

P 0 Box 9443

Courtenay Place,

Wellington

Tet: 59-559

Telex: 3898

Cable: HEWPACK Wellington

Hewletl-Packard (N.2.) Ltd.

Pakuranga Professional Centre

267 ;asuranqa Highway

Pakurmga
Tel -651
Cable HEWPACK. Auckland

NIGERIA

The Efectronics
instrumentatiofns L0,

N6B/770 Oyo Aoad

Oluszém House

Tel: 22325

Cable: THETEIL thadan

The Electronics lnstmmema
tions Ltd_ (TEIL

16th Floor Cocoa House

P.M B. 5402

Ibadan

Tel: 22325

Cable: THETEIL tbadan

PAKISTAN

Mushko & Company, Ltd

Qosman Chambers
Abdulfah Haroon Road

arac
Tel: 511027, 512927
Cable: COOPERATOR Karachi

Engineering Company Pte.

10112, Jalan Kilang
Red Hitl lnduslnal Estate

Tel"%ﬁ!Sl {7 lines)
Cable: MECOMB Singapore

Hewlett-Packard Singapare

(Pte.) Lt
Blk. 2. sm FLOOR Jafan
Bukit M
Redhitl lnduslnal Estate
Alexandra P.0. Box 87,
Singapore 3
Tetl: 633022
Telex: HPSG RS 21486
Cable: HEWPACK. Singapore

SOUTH AFRICA
Hevgen-?ackam South Africa

Pty ). Lt
Hewlett-Packard House
Daphne Street, Wendywood
Sandton, Transvaal 2001
Tet: 802-1040
Telex: SAIB 4782JI’1
Cable:
Hewlen Packard South Africa

Pty }, Ltd.
Breecastie House
Bree Street

a) Tom\
Tel: 2-6941/.
Cable: MEWPACK Cape Town
Telex: 00
Hewletl Packard South Atrica

.
641 Rmae Road Durban
PO Box 99

rpoﬂ Natal
Tel: 8
Telex: 567954
Cable: HEWPACK

Elsom Research Building
Banmak Sukumvit Ave.

langl
Tel: 932387. 930338
Cable: UNIMESA Bangkok

UGANDA

Uganda Tele-Electric Co.. Ltd
P.0. Box 4443

Knmpaln

Tel: §

Cable: COMCO Kampala

VIETNAM
Peninsular Trading tnc.
Q. Box H-3

2!6 Hien -Vuong

Tel 20 80 93398
Cable: PENTRA. SAIGON 242

ZAMBIA
AJ. Tﬂbury (Zambla) Ld.
EO Box

Zambia, Central Africa
Tel:
Cable: ARJAYTEE. Lusaka

MEDITERRANEAN AND
MIODLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewlett-Packard S.A.
Mediterranean and Middle

East Operations

35, Kolokotroni Street

Platia Kehllanau

GR-Kil |ssna Athonl

Telex: 2

Cable: HEWPACKSA Athens

OTHER AREAS NOT LISTED, CONTACT;
Hewlett-Packard

Export Trade Company

3200 Hillview Ave.

Palo Alto, Calitornia 94304

Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8300. 034-8493

E 1174



