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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was thoroughly
tested and inspected and found to meet its published specifications when
shipped from the factory. The Hewlett-Packard Company further certifies
that its calibration measurements are traceable to the US National Bureau of
Standards to the extent allowed by the Bureau’s calibration facilities or to the
calibration facilities of other International Standards Organization Members,

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in materials and
workmanship. This warranty applies for one year from the date of delivery,
ar, in the case of certain major components listed in the operating manual,
for the specified period. We will repair or replace products which prove to be
defective during the warranty period. No other warranty is expressed or
implied. We are not liabie for consequential damages.

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

PREFACE

One copy of this manual is supplied with each instrument. Additional copies
may be purchased from the local Hewlett-Packard Sales and Service Office.
Specify the instrument model number and serial number. A microfiche
version of this manual is available under part number 08013—90504.

The main body of this manual applies to instrument Serial Number
1412G00331 and higher. Any changes made in instruments having higher
serial numbers will be found in the Manual Changes supplement supplied
with this manual. Backdating information for instruments with lower serial
numbers will be found in section 7. Be sure to incorporate any manual
changes or backdating information in the manual.
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SECTION 1

GENERAL INFORMATION

1-1 INTRODUCTION

1-2 The 8013B is an extremely versatile, easy
1o operate pulse generator with a wide range of
applications. It has a variable repstition rate of 0—-50
MHz and transition times of < 3.bns 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.

1-3 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 8013B 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 8013B will operate in three different
modes as follows:

Normal mode: in this mode the internal

rate generator determines the repetition

rate of the output pulses. 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 ta 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.

+ iymayen



1-2

Table 1—1. Specifications

PULSE CHARACTERISTICS

Transition times: 3.5ns fixed with INT LOAD switched
IN. < Bns 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: < 10ns to 1s in four ranges. Vernier pro-
vides continuous adjustment within ranges.

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

Maximum duty cycle: 2> 76% from 1 Hz to 10 MHg,
decreasing to =» 40% at 50 MHz, Up to 100% in
COMPL mode.

Maximum output: with INT LOAD switched IN, out-
put is 5V across 50 ohms, 10V across open circuit.
With INT LOAD switched QUT, 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,

Qutput format: normal or complement selectable.

Souree 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 1s {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 b0 MHz in four ranges, con-
tinuous adjustment within ranges.

Period jitter: < 0.1% + 50ps 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 8012B8/138.

EXTERNALLY CONTROLLED OPERATION
Externai Triggering

Repetition rate: 0 to 560 MHz. For square wave output,
frequency is divided by 2.

Trigger input: sinewaves > 1.7 p-p {about zero) or
pulses > .8V either polarity with a width of > 7ns.

wiaximum input amplitude: £ 7V,

Delay: 25ns * Bns between leading edge of trigger input
and trigger output signals.

Input impedance: 50 ohms £ 10%, de¢ coupled.

iManual: 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.
16011,

fp—



1-3

Gate input signal: voltage > +1.6V or resistor > 1K to
ground enabies rep. rate generator. Voltage < +0.8V or

resistor < 16082 disables rep. rate generator. Gate input
TTL compatible. Maximum input: £ 5V.

External Width and RZ modes

External width: output pulse width determined by the
width of the drive input signal. Amplitude seiectable.
Trigger pulses, produced by the internai rate generator,
are independent of the output pulses.

RZ mode: external input signal switched directly to

delay generator. Qutput pulse period determined by period

of RZ input signal. Delay, width, amplitude and output
formats are selectable. Trigger pulses, produced by inter-
nal rate generator, are independent of the output puises.

Table 1—1. Specifications {cont'd}

Input signal: input impedance 50 chms, dc coupted.
Signal amplitude > +1V, maximum input £ 5V. Width
> 7ns.

GENERAL

Operating temperature range: 0°C to 55°C,

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 |bs).

Dimensions: Z00mm wide, 142mm high, 330mm deep
{7.9" x 5.6" x 13"").

Accessories: 15179A Adapter frame; rackmount for
two units.

fpr——



Figure 2~1. 8013B and Supplied Accessories
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SECTION 2

INSTALLATION

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 80138 is delivered complete with the
following items.

I TEM HP Stock Number

Spare 0.5A fuse for 2110-0202

220/240V operation

Spare 1A fuse for 2110-0007

100/120V operation

Power cord see below

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

will be one of the following:

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.

e

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 re-used but the Hewlett-Packard Sales/
Service Office will also provide information and re-
commendations on materials to be used if the origina!
packing is not available or re-usable,

NEMA TYPE
HP Part No, 81201348

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 3-wire power cable supplied with the
8013B 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.

2-12 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 2ZA

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 SOQURCE REQUIREMENTS
2-14 The model 8013B 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 voitages to be selected.

Tk re Uy [EIRY
Try 1Y 1y 10
40 v - pRIAY LU 20

FRSRY 2200w 220 2

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.

CAUTION

Before applying power to the instrument, check

on the rear panel that the 8013B is set in accor-
dance with local supply conditions (see para 2—14).
If not, use a screwdriver 1o change the voltage selec-
tor positions.

2—15 The 8013B 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 8013B 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

2-18 The 8013B wifl operate within specifications
when the ambient temperature is between 0°C (32°F)
and B59C {1319F}. It can be stored at temperatures
between —40°C (—40°F) and 75°C {167°C).

2-19 RACK MOUNTING

2-20 The 8013B can be mounted in a rack using the
15179A Adapter Frame. This frame has space for mount-
ing either one or two 8013B pulse generators alongside
each other in a rack,

rpe———
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MAN pushbutton: push to generate single putses 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 periog (i.e. reduced the rate}. In the
RZ and EXT WIDTH modes the RATE controls define the
freguency of trigger output pulses only.

PULSE DOUBLE/NORMAL switch: in the DOUBLE PULSE
position the BO13B delivers two pulses for every trigger pulse — one
puise 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 automaticaily inhibited if selected.
in the NORMAL position, for each trigger pulse, the B0O13B delivers,
from each cutput, 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 puise delay
with respect to trigger in all modes except SQUARE and EXT WIDTH.

Pulse delay VERNIER: for continucus 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 in 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 (—)
autput 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 agjustment of baseline of pulse
OUTPUT (—) over the range of +2.5V to —2.5V.

@ OFFSET {V) switch: for enabiing/disabling the offset VERNIER
{—). In the OFF position, the baseline of the pulse OUTPUT (—} is
Zero volts.

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

SELECTOR

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 adjustrment 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 puise OUTPUT (+} is
zerc volts,

@ OUTPUT (+} connector: BNC conneciur.
OUTPUT (—) connector: BNC connector.

NORM/COMPL switch: NORM/COMPL reverses the duty cycie
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
aor OUT. With {oad OUT, max. amplitude is doubled to 10V,

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

GATE INPUT connector: BNC connector 1o which gate pulses are
applied. The pulse output and trigger output are synchronous to the
gate signal,

TRIGGER INPUT connectar: BNC connectar to which trigger
pulses are applied when the RATE switch is set 10 EXT{—} or EXT{+).

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

EXTWIDTH, 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 1o which RZ or EXT WIDTH
trigger pulses are applied. Input disabled when rate switch is set to an
internal range.

(20)  LINE lamp: glows when LINE ON/OFF switch is ON.

Figure 3—1. 8013B Front and rear panels — Control identification diagram







SECTION 3

OPERATING INSTRUCTIONS

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 made
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—1 which
shows the controls identified by a reference number in

a circle. The same reference numbers are used in the
text when each control is mentioned. The control
settings shown in Figure 3—1 are the same as the initial
settings given for normai internal trigger made.

3-3 QUTPUT FORMATS

3—-4 The 8013B has two pulse outputs: one with
positive @ and one with negative 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.

Positive, nermal output
pulse at OUTPUT (+)

+5V
oV 11

Positive, complement output

+5V
ov

pulse at OUTPUT (+}

ov
-5V

ov

j:i:5

1 L C

-
)
L

_I1

Negative, narmal cutput
pulse at OUTPUT (-]}

EIEI%:I

Negative, complement output
pulse at OUTPUT (-]

Figure 3—2. Normal/Complement Qutputs

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.

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

3-8 CONTROL LAYOUT

3-9 The front panel of the 8013B has heen care-
fuily designed to provide a logical layout of the controls;
horizontal controls for puise timing parameters, vertical
controls for pulse amplitude parameters. Thus a parti-
cular pulse can be set up extremely easily and guickly.
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).
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Figure 3—3. Positioning of Controls

3-10 Compatible pulse settings are guaranteed as
fong 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 counter clockwise of the
period vernier.

31 NORM OPERATING MODE

3—12 There are six ways of operating in the
normal mode:

Internal trigger — the repetition rate is
determined by the internal rate generator
which is internally triggered.

Externa! trigger — the rate generator is dis-
abled and an external signal is used as the
trigger source.

Manual trigger — one pulse is produced each
time the MAN button is pressed.

Square wave — in each of the above modes a
square wave output can be selected {(pulse
width = pulse pericd / 2) instead of the
variable pulse width output.

Gating — Each of the outputs obtained
above (except square wave) can be gated using
an external input.

Double pulse — this mode can be selected
with any of the above outputs(except square
wave). Two pulses are produced for each
trigger pulse,

All output pulses are preceded by a trigger pulse at the
TRIGGER output connector . In sgquare wave mode
the delay between the trigger output and the pulse
outputs is fixed at 25 = 8ns, but in other modes_the
delay can be varied using the PULSE DELAY @ and
VERNIER () controls.

3-13 internal Trigger

3-14 In this mode the 8013B requires no external
signal to produce an cutput signal. Rate, delay, width,
amplitudes etc. are all adjustable from the front pane!
controls, The initial control settings {also shown in
Figure 3—1) are given to assist someone unfamiliar with
the operation of the 8013B, The positive and negative
pulse outputs and and the TRIGGER
OUTPUT should be connected to an oscilloscope
using a 50 ohm system ({as shown in Figure 3—4). The
oscilloscope {an HP 180C mainframe with 1801A and
1821A plug-ins) should be set with the sweep time at
20us/div and the sensitivity at 2V/div.
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3-15 The circuits and controls involved in normal

internal trigger mode are shown in Figure 3—5.
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Figure 3—5. Normal internal trigger mode — block diagram
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Figure 3—6. Output pulses in normal internal trigger mode

3-16 The output_pulses should appear at the

pulse QOUTPUT i+) @ and pulse QUTPUT (=)

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

NQRM/COMPL switch and the OFFSET verniers
and

3-17 If the INT LOAD switeh (20) 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
8013B has an external B0 chm load). All other puise
parameters remain the same.

3—-18 External Trigger

3-18 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 ar least 7ns wide.
The amplitude must not exceed = 7V.

a. Set the PULSE PERIOD control @ 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.
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Figure 3—7. Normal external trigger mode — Block diagram
3-21 The output pulses should appear at the a. Set the PULSE PERIOD control @

TRIGGER QUTPUT
connectors as shown in Figure 3—8, according to the
applied trigger and the setting of the PULSE PERIOD

control

3-22

and OUTPUT {+}

(either EXT+ or EXT—).

The output pulse parameters and formats

can be varied using the controls shown in Figure 3—7.

3-23

3-24

again disabled and each tri
pressing the MAN button

ivianual Trigger

In this mode the repetition rate generator is
gger pulse is produced by

to either EXT{+}) or EXT{-}.

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

c. Press the MAN button@ once for each
output pulse.

3-25 The circuits and controls involved in normal
manual trigger operation are shown in Figure 3-9.
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Figure 3—8. Qutput pulses in normal external trigger mode
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Figure 3—9, Normal manual trigger mode — block diagramm
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3-26 The output pulses should appear at the
TRIGGER QUTPUT @ and QUTPUT (+)

connectors as shown in Figure 3—10.

3-27 The output pulse parameters and formats
can he varied using the controls shown in Figure 3-9,

3-28 Square Wave Mode

3-29 In this mode the pulse width is exactly
half the pulse period {60% 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
square wave output is fixed.

at QUTPUT (+}

Figure 3—10. Output pulses in normal manual trigger mode

3-30
follows:

3--31

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

e. Square wave ouUtput cannot be gated.

The square wave output can be produced as

a. Set the PULSE PERIOD control {(2) 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 controi@to
SOUARE WAVE.

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

The circuits and controls involved in square

wave mode are shown in Figure 3—11.
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Figure 3—11. Normal square wave mode — block diagram

3-32

The output pulses should appear at the
OUTPUT {+} connector

< OUTPUT | 1 HE)

as shown in figure 3—12.

Trigger ocutput pulses

Figure 3—12. Qutput pulses in square wave mode

Positive output p
at QUTPUT (+)

u!lés

at TRIGGER QUTPUT @1)




3-33
or normal or complement and the offset and amplitude
can be varied.

3-34 Gating Niode

3-356 The output pulses obtained in any of the
preceding operating modes can be gated by applying an
appropriate pulse ta the GATE INPUT @ . If square
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:

The output pulse can be switched to negative

to enable the rate generator — input voltage > +1.5V
or resistor > 1KE& from gate input to ground.

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

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

3-386 The circuits and controls involved in gate
mode are shown in Figure 3—-13.
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Figure 3—13. Normal gate mode — block diagram




3-10

TRIGGER OUTPUT and OUTPUT (+)
connectors as shown in Figure 3—14.

3-37 The outpu@lses should appear at the

>+

ov

First trigger pulse
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i/edge of gate pulse
> 41V ‘

ov

Positive gate pulse at

GATE INPUT (22

Gated trigger output
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A i
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Figure 3—14. Output pulses in gate mode
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Figure 3—15. 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 on 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-

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 switch @ to RZ.
maximum of = BV 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 343 The output pulses should appear at the
8013B. OUTPUT (+) connector as shown in Figure 3—17.
> +1V *‘
O.Gw / \ RZ input pulses
oV at INPUT connector @
+BV

Positive output
pulses at
QUTPUT (4} connector

ov

Variable Wariable
delay lwidth |
< 3bns—1s |<< 10ns—15

| -
|

Figure 3—17. Output pulses in RZ made




3-12

3-44

3-45

DOUBLE PULSE Mode

In this mode, the 8013B detivers two output

pulses for each trigger pulse. One pulse is in phase

with the TRIGGER QUTPUT

delayed by
and

3-46

; the other pulse is
the time set on the PULSE DELAY controls

Double pulse output can be selected in

any of the preceding operating modes except square
wave, Double pulse output is produced as follows:

3-47

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

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

The circuits and controls involved in double

pulse mode are shown in Figure 3—18.

3—48
at the TRI

The trigger and output pulses should appear
GGER OQUTPUT 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. Qutput pulses in double pulse mode




3-13

3-49 EXTERNAL WIDTH MODE The external width input signal must be > +1V to a
maximum of £ 5V in amplitude and must be at least
3-50 In this mode, external pulses, applied to the 7ns wide,
INPUT connector ’3 on the rear panel, are routed
directly to the output amplifiers which are caused to
change state at the threshold level of the input signal.
Thus the pulse output is a shaped version of the input. 3-51 The circuits and controls involved in exter-
It i5 also independent of the TRIGGER OUTPUT @ nal width mode are shown in Figure 3—-20.
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B> e
EXT wIDTH
B | vERnaER i3 awpLITunE {3
‘/\]&JHM TOMPL h
a9 l
ot &
CIRGUIT
o)
LOAD
. ne
oot @~ Greser
AR e A UATOR quteuT 1 1 Q8
G082 !
T LOAD ]
Cg;'mm AMPLIT’UDE@ 3‘;FSET
7 A ouT 'J’
N
' * \\ l"
vERNER (D) INT. LOAQ ONGFF (13
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Figure 3—20. External Width mode — block diagram
3-562 The procedure for obtaining an output in ¢. Set the pulse amplitude and cutput

external width mode is as follows:

a. Connect the external signal to the INPUT
connector @ on the rear pane! of the
8013B.

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

format as required.

3-563 The output pulses should appear at the
QUTPUT {+} connector «s shown in Figure 3—21.
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level +

Threshold
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Figure 3—21. Qutput pulses in external width mode

3—-54 ADDITIONAL FACILITIES IN RZ

AND EXT WIDTH WODES

3-55 When operating in RZ or EXT WIDTH
modes, the internal rate generator is avaitable as an in-

dependent clock generator which pr

ovides an output at

@

can be triggered internally, externally or manually and
can also be gated as in the normal operating mode. If
this facility is not required, it can be switched off by
setting the PULSE PERIOD control to EXT and
disconnecting the TRIGGER INPUT . The ¢ir-
cuits and controls involved in this facility are shown in

#1AN BUTTOR 1)

the TRIGGER OUTPUT connector . This output Figure 3—22.
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TRIGGER IN

RATE
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INPUT >—
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GATE IN

Figure 3—22. Independent clock generator in RZ/EXT
WIDTH modes — block diagram
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Figure 4—1. 8013B Pulse Generator — Block Diagram




SECTION 4

THEORY OF OPERATION

4-1 INYTRODUCTION

4-2 A basic block diagram of the 8013B 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 8013B 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,

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.

4-8 The signals are then applied to two variable
gain output amplifiers and attenuators. Finally the
variable DC offset is added.

MANUAL
TRIGGER PULSE T
0
B S A U S o BT e
LIMITER 21/02 03/04 Q506 on/a13 agig 4 CIRCUITS
care e SRR
A AMPLIFIER R CC
INPUT >_’ AND MITER C23,c22,
LIMITER Q7/08 0230310 £
CURRENT
T SOURCE
020

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.

412 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 pericd vernier R1 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 Q21 and Q10 which act as a voltage
swing limiter and determine the upper voltage iimit to
which the ramp capacitor can recharge. When the capa-
citor has recharged to this limit, Q13 and Q11 cut 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 Q1/Q2 which in turn switches
the Schmitt trigger formed by Q3/Q4. The negative
cutput spikes from the coliector of Q4 turn Q5 on and
013 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 Q11/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. A8, 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) O8 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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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. 1f double pulse mode is selec-
ted, the pulse is also applied to the width generator via
differential amplifier Q54/Q55 {see schematic 3}
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\ {DOUBLE PULSE) Q54,055 [ GENERATOR
L I 1o
| y = FULSE
| SHAPER
| | (NTEGRATOR)
. , DIFF AMP |
| |_O':—| l_asz—] ues \—O“:?‘_ 042, G47 |
I
| |
Lo o
TO SOUARE WAVE  FROM SQUARE FROM RZ{
DIVIDER WAVE DIVIDER EXT WIDTH
043,050,051 049,050,057 AMP AND LIMTER
DL3.045,046
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 4-—-24 In Ext. Width mode the rate generator out-
only used to generate trigger pulses, via Q16, The RZ put is only used to generate trigger pulses, via Q16. The
input is applied, via Q43, Q46, Q45 to the differential Ext. Width input is applied, via 043, Q46, Q45 to the
amplifier Q42/Q47 and gate Q44, to the delay generator. differentia} amplifier 042/Q47 to pulse shaper 3 and the

integrator.
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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 delay the pulse source, whether from the internal rate
divider. The output of the divider is applied to the generatar, external trigger or from the RZ input, within
trigger amplifier, via Q52, and pulse shaper 3 and the the range of 35ns to 1s, with respect to the trigger
integrator, via Q48. output,
4-26 DELAY GENERATOR
4-27 A block diagram of the delay generator is 4--29 The current source (Q23), the monostable
given in figure 4—4 and a full schematic in diagram 3. {Q30/Q31} and the recharge circuit (Q26) are control-
These diagrams should be referred to when reading the led by the width switch so that the delay circuit is
following description. inhibited in square wave and external width modes.
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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 031 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 monaostable 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 44

RAMP
CURRENT
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Q34

L
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Q40,041
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SHA:;ER " FIGURE &6
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SQUARE WAVE INPUT
FROM Q48 [N
FIGURE 4-3D

EXT WIOTH INPUT

Figure 4—5. Width generator — block diagram

FROM Q47 IN
FIGURE 4-3C
4—-31 WIDTH 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 differentiato
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 cutput 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
cireuit.

4-37 OUTPUT AMPLIFIERS

438 A block diagram of the output amplifiers

is given in figure 4—6 and a full schematic in diagram 5.
These diagrams shpuld 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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Figure 4—6. Qutput amplifiers — block diagram
4-41 Amplitude verniers R9 and R10 determine

{Q29/030 and Q31/Q32) by the NOORM/COMPL switch {510},
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 Q10/Q11 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 Q12.

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 S11 is set
to the ‘in’ position, relays K1 and K2 are energized
and connect the 50 ohm loads to their repsective
outputs.
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Figure 4—-7. Offsets and attenuators — 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 B0 ohm load switched in.

4—48 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 channe! 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 Q18/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 vernijer
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 Q28).
Resistors R100 and R104 act as current sensing resis-
tors to enable the regulators to limit the current output.







SECTION 5

MAINTENANCE

5-1 GENERAL

b2 This section contains information on the
removal of covers and assemblies, performance verifica-
tion and recalibration (internal checks and adjustments)
procedures.

6—-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

55 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

57 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.

58 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 A8.

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

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

b—13 Remove the three screws securing board
AB to the rear panel. Unsolder the two wires number
923 and the wto wires number 937 from board AB.
Carefully withdrawn board A6 from the frame.

5-14 When board AB is being refitted, thermal
compound (HP part no. 6040—0265) must be applied
1o 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 Ab and AB as detailed in
paragraphs 5—8 to 5—13.

517 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
O 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.

h—21 Disconnect the wires from all vernier con-
trols, i.e. R1, R2, R3, R7, R8, R9 and R10 at the board
AT end.

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

5-23 PERFORMANCE TESTS

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




5-2

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

5-2b 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.

527 SERVICE PRODUCT SAFETY CHECK

5—28 This check (table 5—26} should be performed
foliowing 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-channei 50 MHz bandwidth HP 180C

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

Cigital Voltmeter

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

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
100ps/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 8011 A
variable width {1us to 100ms),
L amplitude OV to £ BV, J
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 11003A

to probe and clip

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

Tee Connector, BNC

50 ohm Feed-through termination

Pulse Adder

LZOdB Attenuator, 50 ohm (2 required)

HP 12500077
HP 1250—0780

HP 12500781

HP 10100C

HP 15104A

HP 8491A




Tahle 5—2, Performance Test: Pulse Period

PULSE GENERATOR

COUNTER

80138

TRIG
ouT

52450 57524

105028

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4

PULSE DELAY &
VERNIER 6
PULSE WIDTH 7

VERNIER 8
AMPLITUDE 9
VERNIER 10

OFFSET vernier 11
QFFSET switch
AMPLITUDE 13

VERNIER

14

OFFSET vernier
OFFSET switch
NQRM/COMPL
INT LOAD
EXT WIDTH/NORM/RZ 25

5245L:

FUNCTION
SENSITIVITY
TIME BASE

STEP

20

12

15
16
19

INSTRUCTIONS

20n—14
cCcw
NORM
3bn—14
CCw
10n—1gt
CCw
5.0-2.0
Cw

OFF
5.0-2.0
cw

OFF
NORM
IN

NORM

FREQUENCY
1v

10100C

adjust as necessary

RESULTS

1 Check repetition rate for each set of control settings
given in table:

PULSE PULSE
PERIOD WVERNIER WIDTH
2 3 7
20n—1u cew 10n—1u
20n—14 Ccw 1u—.1m
T—.1m cCcw 14— 1m
14— 1m cw Am—10m
Tm—10m cCw Am—10m
Im—10m cw 10m—1
10m—1 CCW 10m—1
10m—1 CW 10m—1

VERNIER
8
cew < 20ns
coW > s
cew < s
ccw > JIms
ccw < .1ms
CCW > 10ms
CCW < 10ms
Center > 1s

AVAVAVAV

For the last setting, set the 5245L FUNCTIQN switch to

PERIOD AVERAGE 1 and measiure the pulse period

50 MHz
1 MHz -
1 MHz
10 KHz
10 KHz
100 Hz
100 Hz
1 Hz

Table 5—3. Performance Test: Pulse Delay

FLILSE GENERATOR

OSCILLOSCOPE

& 180C

INITIAL CONTROL SETTINGS

PULSE PERIOD 2

VERNIER 3

PULSE DOUBLE/NORM 4

PULSE DELAY
VERNIER 6
PULSE WIDTH
VERNIER 8
AMPLITUDE 9
VERNIER 10

QOFFSET vernier 11
OFFSET switch 12

AMPLITUDE 13
VERNIER 14
OFFSET vernjer
OFFSET switch
NORM/COMPL
INT LOAD 20
EXT WIDTH /NORM /RZ 25 NORM

STEP

5

7

T—.1m

Cw

CwW

NORM
35n— 14

10n—14
Center

5.0-2.0

cw

OFF

5.0-2.0

Ccw

15 -
16
19

IN

INSTRUCTIONS

OFF
NORM

1 Check the puise delay for both VERNIER 6 extremities of
each range setting of the PULSE DELAY switch 5 as foilows:

PULSE
DELAY

5

35n—14
1= Tm
1H—.Tm
L1m—10m
Im—10m
10m—1

10m—1

VERNIER

6

cw
cw
CCw
CW
CCw
cw

CCwW

PULSE
PERIOD

2

T—.Tm
Am—-10m
TH—.1m
Am—10m
Im—10m

EXT+ {press MAN
1}

10m—1

PULSE
WIDTH

7

10n—1u
1—.1m
1p—.1m
Jdm—10m
Af-10m
10m—1

1m—10m

> s
> 100 &
< 1us
> 10ms
< 100us
> 1s

< 10m$




Table 5—4. Performance Test: Pulse Width {greater than 1)

OSCIL.OSCOFPE
1800

PULSE GENERATOR
A0128

TRIG TALG CUTPUT
M auTt il

Q o] Q

105038

105034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 1= Tm
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER & cCcw
PULSE WIDTH 7 10n—14
VERNIER 8 cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 —
OFFSET switch 12 QOFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
QFFSET vernier 15 —
OFFSET switch 16 OFF
NORM/COMPL 19 NCORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS RESULTS

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

PULSE WIDTH VERNMIER PULSE PERIOD

7 8 2
10n—14 cw 1—1m > s
1i—,Tm cw Am—10m > Ams
1—.1m ccw T—.1m < ks
Am—10m cw 10m—1 > 10ms
Am—10m CCw .1m—10m < 1ms
10m—1 cw EXT+{press > s
MAN )
10m—1 CoW 10m—1 > 10ms

Table 5—5. Performance Test; Minimum Pulse Width

PULSE GENERATOR

8013

TRIG  OUTPUT
our i+
Q [+]

105034

105634

08¢ LLOSCOPE
1820

1250- 0781
B4314

1250-0780

INITITAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY 5§
VERNIER @

PULSE WIDTH 7
VERNIER 8
AMPLITUDE 9
VERNIER 10

QFFSET vernier 11
OFFSET switch 12
AMPLITUDE 13
VERNIER 14

QFFSET vernier 15
QFFSET switch 16
NORM/COMPL 19

INT LOAD 20

EXT WIDTH/NCRM/RZ 25

STEP INSTRUCTIONS

1 Measure the pulse width:

20ns—1u
Center
NORM
35n—14
CCW
10n—14
ccw
5.0-2.0
cw

OFF
5.0-2.0
Cw

OFF
NORM

IN
NCB8M

RESULTS

< 10ns
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Table 5—6. Performance Test: Pulse Period Jitter

GECILLOSCOPE
1300

PULSE GENERATOR
BUi 3B

TRIG TRIG  QUTRUT EXT
N out I+l

O o

103034

106034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 1u—.1m
VERNIER 3 see step 2
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n— 1
VERNIER 6 cew
PULSE WIDTH 7 14—.1m
VERNIER 8 CCcw
AMPLITUDE 9 b.0-2.0

VERNIER 10 CW
QOFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5,0-2,0
VERNIER 14 CW
OFFSET vernjer 15 —
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS RESULTS
1 Set the 1821A controls as follows:

Main Sweep 0.1ms/div

Delayed Sweep 0.14s/div

Sweep Mode Norm,

Delay Trigger Auto

CM Delay 2.0

2 Adjust pulse period VERNIER 3 to obtain 0.1ms
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:

<1% =

-

‘-"h‘;; c
m

Table 5—7. Performance Test:

PULSE GENERATQR

80136

Pulse Delay Jitter

OECILLOSCORE
180C

18014 18214

TRIG TRIG QUTPUT EXT
N ouTt i+ A BN
[} o o0
10100
105038
IN(TIAL CONTROL SETTINGS
PULSE PERIOD 2 Am—10m
VERNIER 3 Cw
PULSE DQUBLE/NORM 4 NORM
PLSE DELAY 5 1= 1m
VERNIER 6 CW
PULSE WIDTH 7 Tu—.1m
VERNIER 8 cCcw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
QFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VENIER 14 cw
OFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NOQRM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 26 NORM
STEP INSTRUCTIONS
t Set the 1821 A controls as follows:
Main Sweep 0.1mS/div
Delayeu v vt 0. 1uS/div
Sweep Mode Norm,
Delayed Trigger Auto.
CM Delay 10.0

2 Adjust pulse period VERNIER 3 to obtain 0.4m$S pulse
period on dispiay.

3 Adjust pulse delay VERNIER 6 to obtain 0.1mS pulse

delay,

4 Switch Mode switch on 1821A to MIXED.,

] Adjust 1821 A Delay (Div) vernier untit intensified spot
coincides with leading edge of first pulse.

6 Display should be:

2 Measure pulse delay jitter: <. 1%

— - ——

Jitter
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Table 5-8. Performance Test: Pulse Width Jitter

FPULSE GENERATOR

80138

TRIG TRIG  QUTPUT

GSCILLOSCOPE

180C

18014 18214

EXT

N ouT i+ A B N
s} olo
101008
105034
105034
INITITAL CONTRCL SETTINGS
PULSE PERIQOD 2 m=10m
VERNIER 3 Ccw
PULSDE DQUBLE/NORM 4 NORM
PULSE DELAY & 35n—14
VERNIER 6 ccw
PULSE WIDTH 7 Tu—.1m
VERNIER 8 Cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
QOFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5,0-2.0
VERNIER 14 cw
OFFSET vernier 15 -
QFFSET switch 16 OFF
NQRM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NCRM
STEP INSTRUCTIONS
1 Set 1821A controls as follows:
Main Sweep 0.1mS/div
Delayed Sweep 0.1uS/div
Sweep Mode Norm,
Delayed Trigger Auto.
CM Delay 10

2 Adjust pulse period VERNIER 3 to obtain 0.4ms pulse
period on display.

3 Adjust pulse width VERNIER 8 to obtain 0. 1rns pulse

width,

4 Switch Mode on 1821A to MIXED.

Table 5—9. Performance Test: Square Wave

OSCILLOSCOPE

180C
PULSE GENERATOR
80138
1801A 16214
TRIG  TRIG  QUTAUT £XT
IN ouT i+ A B | in
< [»3 010
101008

105034

105034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 20n--14

VERNIER 3 cCw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5 35n—11

VERNIER 6 cw

PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 cw

AMPLITUDRE 9 5.0-2.0

VERNIER 10 CwW

OFFSET vernier 11 -

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2.0

VERNIER 14 CW

QFFSET vernier 15 =

OFFSET switch 16 OFF

NORM/COMPL 19 NORM

INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NCRM

STEP INSTRUCTIONS RESULTS
t For each setting of the PULSE PERIQD 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%
T —.1m CCW to CW 50% 1 5%

m— 10m CCW to CW 50% £ 5%

10m — 1 CCW to CW 50% * 5%

2 Far all settings of the pulse period control check that

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

5 Adjust 1821A Delay (Div) vernier until intensified spot
coincides with trailing edge of first puise.

6 Display should be:

7 Measure puise width jitter:
<1%  Jitter
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Table 5—10. Performance Test: Duty Cycle

OSCILLISCORE
TROC

PULSE GENERATOR
80138

1014 18214

TRIG  TAIG  QUTPUT EXT
N ouT i=i A 8 N
o Qo oflQ
19100C

105038

108034

INITITAL CONTROL SETTINGS

PULSE PERIOD 2 Tu—.1m
VERNIER 3 cw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 6 35n—14t

VERNIER 6 CCw

PULSE WIDTH 7 1d—.1m

VERNIER 8- CCw

AMPLITUDE 9 5.0-2.0

VERNIER 10 cw

QFFSET vernier 11 -

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2.0

VERNIER 14 cw

QFFSET vernier 15 -

OFFSET switch 18 OFF

NORM/COMPL 19 NORM

INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS RESULTS
1 For each set of control settings given in table below,

display the output pulse so that it occupies half of the
display {see diagram below).

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)

Duty Cycle = x 100%
Max = 5y 1se Period (Tp)
PULSE PERIOD  PULSE WIDTH VERNIER
2 7 8
T—.1m 14— 1m Adjust for 1us
Im—10m Im—10m Adjust for 0.1ms
10m--1 10m--1 Adjust for 10ms
Left Lirnit Centre Lire

Drispiay I
I

> 75%
> 75%
> 75%

Table 5—11. Performance Test: Manual Operation

OSCILLOSCOME
TEOC

PULSE GENERATOR
B0138

TRIG THIG  QUTPUT
N out i+

10603A

105038

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT{+)
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER & ccw
PULSE WIDTH 7 TM—.1m
VERNIER 8 Cw
AMPLITUDE 9 5.0-2.0
VERNIER 10 CW
OFFSET wvernier 11 —
QFFSET switch 12 QFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernier 15 —
QFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 2% NORM

STEP [INSTRUCTIONS
1 Press MAN button 1

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




Table 5—12. Performance Test: External Width Operation

O351LLOSCORE
180C

PULZE GENESATOR

FULES SEMERATGA

B

£t
4 s =

r&ﬂ.m T
|

rzan I ergur
FANEL | aneL
sumeuT

o]

HELT

I
|
|

Q .

[»]
*250-2077
20 4 man
105224
1250- 3080 H

5034

o574

105034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2
VERNIER 3

PULSE DOUBLE/NORM 4
PULSE DELAY &

VERNIER 6 -

PULSE WIDTH 7 -

VERNIER 8 -

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 EXT WIDTH

STEP INSTRUCTIONS

1 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 s the propagation delay of the
8013B internal circuitry.

RESULT

RN
e wama
7By MG

Table 5b—13. Performance Test: RZ Operation

OBC,LOSCORE

FULSE GENERATOR

PLLEE GEMEHATOH

EEIEES

TG
cut
(]

E3E

Rean
panEl

Fapl

PANEL
ourpu

N N

Q

123934

*o5034

105034

*05034

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXT{+}
VERNIER 3 -
PULSE DOQUBLE/NORM 4 NCRM
PULSE DELAY 5 35n—11L
VERNIER 6 CCwW
PULSE WIDTH 7 10n—11
VERNIER 8 Center
AMPLITUDE 9 5.0-2.0
VERNIER 10 ccw
OFFSET vernier 1% -
OFFSET switch 12 QOFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cCcw
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

ov

l 0.5u5 |

|

—Ft IV p—

s

I

I' 05us |
I 1u8 I

|
— [ FIXED DELAY
1

QUTPUT

k— fixed delay {approx. 0ns!

3 N

2 Qutput should be:

3 Check that pulse delay VERNIER 6 and pulse width
VERNIER 8 vary the pulse delay and pulse width,




Table 5—14. Performance Test: Gate Operation

05CLLUSLGRE

INITIAL CONTROL SETTINGS

PULSE PERIOD 1 20n—1u
VERNIER 2 3 Center
PULSE DELAY 6 35n—1u
VERNIER 7 CCw
PULSE WIDTH 10 10n—"1u
VERMNIER 11 50% duty cycle
AMPLITUDE 3 5.0-2,0
VERNIER 8 CCW
AMPLITUDE 4 5.0-2.0
VERNIER 9 ccw
OFFSET 13 OFF
OFFSET 14 OFF
Made selector 22 NORM
STEP INSTRUCTIONS

1 Apply gate puise 10 GATE INPUT 22 .

2 Check that output pulses at QUTPUT 17 only cccur
during ON time of gate pulse: Turn pulse period
VERNIER 3 slowly CW and check gate operation for

ali pulse periods,

3 Check that leading edge of first trigger output pulse

{TRIGGER QUTPUT 21

) occurs a short time

{owing to fixed delay) after the leading edge of the gate

pulse.

Table 5—15. Performance Test: External Trigger Operation

QSCILLOSCOPE

4 Check that last pulse width is correct even when gate
pulse trailing edge occurs just before ar during the last
pulse (owing to the effect of the fixed delay of approx.
40ns).

RESULTS

ate

Gate

IErs

g GaTE
clases

[N A d TRIGGER

""""" m" QUTPUT
“"’1 | I | I | | | II | PULSE
e ay

anpraox. 40ns
last puise

{worst case
depends on
rep. rate)

180C
PULSE GENERATOR
80138
18014 1821A
TRIG TRIG QUTPUT EXT.
IN QuT {+] A B IN
@ o o] Q0
101008
10503A
105034
6518
50§2 60082
10503A 0 105034
INITIAL CONTROL SETTINGS
PULSE PERICD 2 EXT(+}
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—14
VERNIER 6 cCwW
PULSE WIDTH 7 1m—10m
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 —
QFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS
1 Set the 651B controls as follows:
Range X100
Vernier 2.5
Attenuator +10dB (1.0V}
Amplitude 0.67V RMS
2 Center the waveforms on the oscilloscpe display and
check that the leading edge of the output pulse
occurs during positive slope of the sinewave.
3 Set PULSE PERIOD 2 10 EXT (—). The leading

edge of the output pulse should occur during the
negative slope of the sinewave,
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Table 5—16.Performance Test: High Frequency Trigger
Operation

OS¢ 1 LOSCOPE

105033

PLLSE GENERATOR
ESED

TMIC TRIG OUTRUT
[y ut

i
T
—

105034

T

9503

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 EXTI(+)
VERNIER 3 -
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—14
VERNIER 6 CCw
PULSE WIDTH 7 10n—1u
VERNIER 8 ccw
AMPLITURBE 9 5.0-2,0
VERNIER 10 cw
OFFSET vernier 1 —
QFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
QFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTIONS

1 Apply a sinewave with a repetition rate of 60 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.

2 Set PULSE PERIOD 2 1o EXT —.

3 Repeat step 1.

Note that there is a delay of 25ns £ 8ns between the trigger
input and output,

Table 5—17. Performance Test: Trigger Output

PU_SE CENESATIR
BarsE

Taig  QMTRUT
our '

INITIAL CONTROL SETTINGS

DSCILLESLO L

PULSE PERIOD 2 20n—1
VERNIER 3 CCw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY & 35n—14L
VERNIER 6 ccw
PULSE WIDTH 7 10n—144
VERNIER 8 cow
AMPLITUDE 9 2.0-1.0
VERNIER 10 cw
QFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 2.01.0
VERNIER 14 CW
OFFSET vernier 15 -
QFFSET 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 QUTPUT) 1.0V
2 Measure width of trigger output pulse at
50% of amplitude: 16ns £ 10ns

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

4 Switch PULSE PERIOD 2
to range 14—, 1m and
repeat steps 1 to 3.

5 Switch PULSE WIDTH 7
to SQUARE WAVE
and repeat steps 1 to 3.




Table 5—18. Performance Test: Preshoot, Overshoot and

Ringing
OSCILLOSCOPE
182C
PULSE GENERATOR
20138
18104
TRIG QUTPUT EXT
auT -l A IN
2 =) 0

125G-0781
Bad1A

1250-0780

105038

INITIAL CONTROL SETTINGS

PULSE PERIOD 2 20n—14t
VERNIER 3 cCw

- Table 5—19. Performance Test: Amplitude

PULSE GENERATOR
50138

TRIG OUTPUT
ouT i+

o )

105038

050 LLASCOPE

1250-0781
Bagra

1260-0730

INITIAL CONTROL SETTINGS

PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 35n—1u
VERNIER [ CCw

PULSE WIDTH 7
VERNIER ]

SQUARE WAVE

AMPLITUDE 9 5.0-2.0
VERNIER 10 Cw
QOFFSET vernier 11 —
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
OFFSET vernier 15 —
OFFSET switch 16 QOFF
NORM/COMPL 19 NQRM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 25 NORM
STEP INSTRUCTIONS

1 With reference to the diagram below, measure preshoot,

overshoot and ringing in turn to ensure that these are

< 5% of the puise amplitude,

2 Disconnect the oscilloscope input from the 8013B and
reconnect to the negative output connector 18

Repeat step 1,

CYLREROOT l

PRESHOCT

l RINGING

PULSE PERIOD 2 20n—14
VERNIER 3 cw
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5§ 35n—1u
VERNIER 6 cCcw
PULSE WIDTH 7 1On—tu
VERNIER 8 Center
AMPLITUDE @9 5.0-2.0
VERNIER 10 cw
OFFSET vernier 11 —
OFFSET switch 12 QFF
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 28 NORM

AMPLITUDE 9 13

STEP INSTRUCTIONS

RESULTS

Check the amplitude for both VERNIER 10 and 14
extremities of each setting of the AMPLITUDE switch

9 and 13 as follows:

5.0-2.0 Cw
5.0-2.0 ccw
2.0-1.0 Cw
2.0-1.0 CCw
1.0-.05 cw
1.0-05 ccow
0.5-0.2 Cw
0.5-0.2 ccw

VERNIER 10 14

INT LOAD
IN OUT
250 | =10V
2.0 4V
220 Z4v
1.0 | s2v
21.0 22V
0.5 <1V
20,5 Z1v
0.2 <04V




Table 5—20. Performance Test: DC Offset
DSCILLDSCOPE
18c

PULSE GEME3ATOR
B0 3B
18194
THIG AUTPUT EXT
aur 1= & N
o
2ED. 07N
24T14
1280-0730
105034
105034

INFTITAL CONTROL SETTINGS

PULSE PERIOD 2 20n—14

VERNIER 3 cw

PULSE DOUBLE/NORM 4 NORM

PULSE DELAY 5 35n—1u

VERNIER 6 CCW

PULSE WIDTH 7 10n—142

VERNIER 8 Center

AMPLITUDE 9 5.0-2.0

VERNIER 10 Ccw

QFFSET vernier 11 —

OFFSET switch 12 OFF

AMPLITUDE 13 5.0-2,0

VERNIER 14 Cw

QFFSET vernier 15 -

OFFSET switch 16 - F

NORM/COMPL 19 NORM

INT LOAD 20 tN

EXT WIDTH/NORM/RZ 25 NORM

STEP INSTRUCTI

—

Turn VERNIER

ONS

Measure negative offset:

15 fully

Disconnect 8013B from oscilloscope,
Center the oscilloscope display trace.
Reconnect 8013B to oscilloscope.

Set OFFSET 16 to ON.
Turn VERNIER 15 fuily CCW.

CW.

Measure positive offset:

Turn OFFSET 16 10 OFF.

O © o~ o O kA W N

p—y

Qutput pulse baseline should be at center of
oscilloscope display.

1 Connect the osciltoscope input to the 80138
negative output connector 18,

12 Repeat steps 1 to 8 for OFFSET 12 and
VERNIER 11 but with the following limits:

VERNIER 11 fully CCW
VERN(ER 11 fully CW

RESULTS

V
N
]
<

YV
o
o
<<

Zo2.8v
22,5V

Table 5—21. Internal Checks and Adjustments —
Power Supply

PULSE GENERATOR

80138

TRIG
QuT
o]

ouTPUT
i+
o

N

DIGITAL VOLTMETER

347404

34702A

INITITAL CONTROL SETTINGS 8013B:

PULSE PERICD 2 EXT+
VERNIER 3 Cw
PULSE DOUBLE/NORMAL4  NCRM
PULSE DELAY 5 1u—0.1m
VERNIER 6 ccw
PULSE WIDTH 7 14—0.1m
VERNIER 8 cow
AMPLITUDE 9 5.0-2.0
VERNIER 10 CW
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CwW
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ 25 NORM
3444A;

FUNCTION switch VOLTS
RANGE switch 100V
STEP INSTRUCTION

1 Connect the DVM between the +17VTP an hoard

AB and GND. Adjust ABR102 for +17V ¥ 100mV.

2 Connect the DVM between the —17V Tp on boarg
A6 and GND. Adjust ABR106 for —17V £100mV,

BCARD AB

+17v TP
o

|
o~
=)
&

i

R102

e
108,

R87

—cri;7— @
—CRI06 -
—IRI0S —
—CRIL— @

~17v @
TP

—-£105-—

— RO

—R107—

__Ci00 [COMPONENT SIDE |
€102 {CIRCUIT SIDE

— RIOG——
} |
1
g ( =
= (‘) L= [+ 1=
‘ [l
50°
[- I
I -
ad N
2e | 5 |
a Y /
TN
—— RI04
é —CRID0—
S e
| - - @
@ _Rioi- S0c
[+ I:]
p—
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Tahle 5-22. Internal Checks and Adjustments —
Repetition Rate

PULSE GENEAATOR

COUNTER

80138

TRIG
ouT

OUTPUT
1+1

o3

52451 52524

105024

INITIAL CONTROL SETTINGS 8013B:

PULSE PERIOD 2
VERNIER 3
PULSE DOUBLE/NORMAL 4

PULSE DELAY
VERNIER 6
PULSE WIDTH

5

7

VERNIER 8
AMPLITUDE 9
VERNIER 10

OFFSET switch t2
AMPLITUDE 13
VERNIER 14

OFFSET 18
NORM/COMPL 19

INT LOAD 20

EXT WIDTH/NORM/RZ 26

5262A:
MAX COUNT RATE

5245L:
SENSITIVITY
SIGNAL INPUT
TIME BASE
FUNCTION

STEP INSTRUCTION

Limits =51 MHz < 52 MHz.

BOARD Ab

20n—11
cow
NORM
3Bn—1u
cow
10n—14
cow
5.0-2.0
ow
OFF
5.0-2.0
cw
OFF
NORM
IN
NORM

100MC

0.1v

AC

0. 1m
FREQUENCY

0100c

Adjust capacitor A5SC24 for a nominal frequency of 51.5 MHz,

-

—C18—
—R1B6 -
—R161 -

c23
—R185 — —R184 —
— 21—

—R4B —

- R26 -

®

—R&BD —
— R98 —

Ly —REI —

- — R55 —

—Cn—
—CR17 —
CR13—

Q@

( —CR10
\
l —_—

._L [
I}
Law
5 EEEE
i O
[
| | [
o o =
F w gxroed
o o oo
i | LI I I




Table 5—23. Internal Checks and Adjustments — Delay
and Width Timing

2. PULSE WIDTH

PULSE GENERATOR
BOYIB

105034

105034

OSCILLOSCOPE
180C

18014 18714

EXT

10orons

12600780

INITITAL CONTROL SETTINGS 8013B:

—_— b Channel A

1.3us

(6.9 cm; I

STEP INSTRUCTION

Set the oscilloscope DISPLAY switch to CHANNEL A
onty,

2 Set the pulse leading edge on the first line of the screen.
PULSE PERIOD 2 14=0.1m Adjust ABC45 for a nominal 1.3us, Limits > 1.14s <C 1,50,
VERNIER 3 cw
PULSE DOUBLE/NORMAL 4 NORM {minimum width with vernier 8 in CCW position is
PULSE DELAY 5 35— 11 < 10ns using a sampling oscilloscopel.
VERNIER 6 CwW
PULSE WIDTH 7 10n—14
VERNIER 8 CW
AMPLITUDE 9 5.0-2.0
VERNIER 10 CW
OFFSET switch 12 CFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW BOARD AG
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN —C
EXT WIDTH/NORM/RZ 25 NORM L
Lo gl C34
Te &% —RVIG —
1. PULSE DELAY P \
b -——c33}
STEP  INSTRUCTION 38 8 @
rer o
) o | 11 PULSE
1 Set up the osciiloscope as follows: (1l | L= DELAY
oo
1801A; 288 © ﬁ NV
x
DISPLAY ALT, channel B clznlzolc | @
VOLTS/DIV 2V O | I| |
POLARITY + UP, DCINPUT I -1 [ [
.lggo’ % _'g agg o %E
~T
1821A: TITT ] I(f‘f‘fctlt’ | xS
TIME/DIV 0.2Us | i
2 I [
2 Set the leading edge of the trigger output pulse on ‘;’ (f SZwed
the first vertical line on the screen. Measure the time | | | [ @ mmg&"& PULSE
to the leading edge of the output pulse. Adjust ABC35 = g =" L WIDTH
for a mominal 1.2s.  Limits > 1.1ps < 1,36s. , EI L 3 2|
3 L
- _P( — — 50% ] ~
] Channel B ET@ @ —RI09
| Channel A | ! | | g
| L Litlg =
| r-smf.:jlfg mggm—'3REE
| | TEES O %E;%luglw
| 1117 [ | | |
| ! |
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Table 5—24. Internal Checks and Adjustments — STEP  {NSTRUCTION
Pulse Perturbation . . -
1 Adjust the amplitude vernier 14 for the + channe! to
obtain a 8 cm defiection.
- ”z‘;_ o 2 Adjust the period vernier 3 to display two periods
(w1 TR on the screen.
o 3 Measure the pulse transition times; they should be
. <3.5ns.
4 Measure the preshoot, overshoot and ringing; they should both ke
< 8% of puise amplitude.
5 Adjust ABC25 and ABR25 for the best compromise
between overshoot and rise time,
6 Disconnect the scope from the positive pulse output and
connect it to the negative pulse output.
INITITAL CONTRQL SETTINGS 8013B:
7 Repeat steps 1 to 5 for the negative channel and adjust the
PULSE PERIOD 2 20n—14 pulse shape using ABC65 and AGRE5,
VERNIER 3 see step 2
PULSE DOUBLE/NORMAL 4 NORM )
PULSE DELAY & 35n—1u et —
VERNIER 6 Cow i *_
PULSE WIDTH 7 10n—-14 . T st
VERNIER 8 cew ‘* = w
AMPLITUDE 9 5.0-2.0 *
VERNIER 10 Cw
QFFSET switch 12 QFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw Al e
OFFSET 16 OFF
NORM/COMPL 19 NORM
INT LOAD 20 IN
EXT WIDTH/NORM/RZ 26 NORM Preshoot
BOARD AB
—R72— —R32—
K2 d K1 d
NNRCONINN
o @ ® RS R &R
© B & ~ 2 2 r oKX X ¥ & Ui
[ x ¥ o [N
- FTTT G TS
SN 1
L1 \ 3 e
Y
—RE6— — RE?T— —R26— —R2I— — RS2
CB4 csi —C6— —C24— -c27—
! vl Bt —— R8&2
2 Res —CE9— R 25 —Cc28—
ENNRN
()= ORI
—— RE1 —— i — RE2—— —R21 ! — R22—— E
& —cn— @
—C60— —CE3— T ‘ —C8— R4 —C23- E —C0—
! E —RI1g— !
— RE4— = L




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

OSCI LLOSCORE

i-Fig
PULSE GENERATOR

80128

14104

TRIG QUTPUT
out 1+ 4

EXT
IN

[} o] o)
e
1250 O07E0
106038
105034

INITIAL CONTROL SETTINGS
PULSE PERIOD 2 20n—1u
VERNIER 3 center
PULSE DOUBLE/NORM 4 NORM
PULSE DELAY 5 350 —1M
VERNIER 6 CCW
PULSE WIDTH 7 10n—14
VERNIER 8 CCw
AMPLITUDE 9 5.0-2.0
VERNIER 10 cw
OFFSET vernier #1 —
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 2§ NORM

STEP INSTRUCTION
1 Position the output pulse on the oscilloscope screen.

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

amplitude.
G.5ns  —e a—  — e —— 50% amp.
3 Set the 8013B pulse double/norm switch to double.

4 Adjust AGR188 to produce a first {undelayed} pulse of
22 20ns between the pulse leading edges.

5 Adjust A5R188 to produce a first {undelayed) pulse of
the same width as the delayed puise {(9.5ns — see step 2)

BOARD Ab

—~30— €N - \.E

[
o o R
gggggm C 34
e < —R179 — —Rr,'e—
[ | — £33 —
o vl
P Il —C32—.
Fd I RS —R177
re T —=Ri6S —
288 & g I |
it g @
[ =
bl ill | 1S | R
| © (| [ 11 (I
_I_g'g“a%-"’—’_mg:ma£|mmﬁoo:«
= [&] & oy Oy ¥ ©m 2 DN
o |Ullflfu S Ree xae
(M '|||||||‘TL||||
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Table 5—286, Service Product Safety Check

STEP

INSTRUCTION

Visually inspect interior of 8013B for any signal of abnormal
internally generated heat, such as discolored printed circuit
boards or companents, damaged insuiation, or evidence of
arcing. Determine and remedy cause of any such condition

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

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 boards and frame. Also check
resistance of any front or rear panel ground terminals
marked .-

Check resistance from B013B caiinet to line and neutra)
(tied together) with the power switch on ang the power source

disconnected. The minimum acceptable resistance is two
megochms. Replace any component which results in a failure

or refer to production Memo or Service Note issued by pro-
duct division for alternate action.

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

Check that the line voltage seiector is set to the customers
requirements.

Check that all coaxial cables and wires inside the 8013B 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—

DIAGRAMS AND REPLACEABLE PARTS—

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 onlky 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 reterence 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:

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.

A = 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

Table 6—1. Reference Designators

= micro-circuit

= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= terminal board

= vacuum, tube, neon
hutb, photocell, etc.

= voltage regulator

= cable

= socket

= crystal

= test point




Table 6—2.Diagram Notes

Untless otherwise stated:

Wiring colour code:

U1

capacitance in microfarads
inductance in microhenries
resistance in ochms

black
brown
red
orange
yellow
green
blue
violet
grey
white

©COVDUNBEWN —=O

Encloses front panel nomenclature

Microcirciut

% Screwdriver Adjustment

ammmesm——  Primary Signal Path

9N

—931—

Indicates wire colour using
resistor colour code.

Coaxial cable

| Chassis/Ground

P/O Part Of
F.S. Factory Selected
Zener Diode

with pin number (2}.

| X5 Printed circuit board edge
%t 2? connector and socket (X5)

Single pin or soldered
connection.

|
1
1
|
Coaxial Connector
Bolt down cable bush
I
]

Coaxial Connector
bulkhead mounted,

K1 Relay




Signal  Schematic
number number

— 6 B e e »——

Signal
number

3 Schematic
number

Vo

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

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 onginates

Table 6—3. Manufacturer Codes

MFR. ZIP
NR. MANUFACTURER NAME ADDRESS CODE
FROT3 SOVWROR ELECTRINIQUE LE VESTNET FRaN(E

20865 STETTNER=TFUSH INZ CAZENOVIA NY 130135
212455 TEXAS INSTR IMC SEMICOND CMPANT DIV DALLAS TX 75231
J2114 FCRROXCHRE CORP SAUGERTIFS NY 12477
24713 METARILA SEMIZONOUCT™R PRCODUCTS PHOENTX A7 85008
07263 FAIRCHILD SEMICCMDUCTAOR DIV MOUNTAIN VIFW 4 94040
12697 FLAGCSTAT MFG CD OINC NIVER NH 03820
13103 THEEMALLAY D TALLAS TX 75247
1e26¢ CNRANING 6L WK FLEC CMPNT DTV RALEIGH NC 27604
1A E 50 LX=CELL=T CPRP RIMEX BIV SANTA ANA CA az2105
17537 LAMDP S INC TAPRFNCE Ca 0502
19701 MEPLO/FLECTRA (PP MINERAL WELLS TX 76067
2677 GhwAMDA ELECTRONICS CNRE GOWANDA NY 14070
2L544 CORAMEING GLASS FTRKS (QRADFIPD) BRADFORD P& 16701
249707 ACWLFTT-PACKARD L0 CARPNRATE Hy PALTDY ALTY CA 94304
A SORAGJE ELECTFIC €7 MIRTH ADAMS MA 01247
Tlai D BUCSMAN MFC DTY NF MOGRAW-SDISIN 220 ST LDUIS MO 63017
r178s TE FLEK COMPANENTS TIMCH DIy LK GROVFE VILLAGE It £0007
7217k SLFCTRD MPTIVE MES (7 IMEO WILLTMANTIC 7T Ne226
T21LE AECKMAN INTTRUMENTS [NC HRLTEIT D1V FULLFRTON CZA 2634
75042 | Tiw INC PHILADELPHIA DIV BHILANELPHTA ©4 19138
reola CITTELFIISR IRT IES PLAIMFS IL 40016
R SN C oW IMDUSTRIES WARMINSTER P& 18674
52359 SwITCHC22rT 1IN CHICAGD IL 60630
G VMO HEN(L BRALES D 7T BUNKTE-RAMT HATEL WND M0 53042




Figure 6—1. Assembly Diagram
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Table 6—4. Frame Replaceable Parts List

Reference HP Part — Mfr

; . Oty Description Mfr Part Number
Designation Number Code
A5 08012-66508 BOARD ASSEMBLY, TIMING 26480 08012~56508
AB 08013-66504 BOARD ASSEMBLY, AMPLIFEER QUTPUT 2848C 08C13=66504
AT Q80L3=6465058 BOARD ASSEMBLY, MCTHER 28480 Q8013~66505
0sl1 2140-Q253 1 LAMP=INCAND T-1 BuLB 28V 17537 681 ANS]L 65839)
Fi 2110-0007 1 FUSE 1A 250¥ SLO-BLO 1.25X.25 UL 11400 MDL-1
Fl O510-0T48 i FUSEHOLDER-BLOCK 2~FU .25X1.25FJSE TI400 3823-2
F2 2110-0202 1 FUSE «5A 250V SLO-BLO 1.25X.23 UL IEC 75915 313.5008
FLl 9100-3121 1 § FILTER—ELEC 2A 26480 9100-3;21
J1 1250-G118 3 CONNECTOR~RF BNC FEM SGL HOLE ER 0949 31-2221=1022
J2 1250-0118 CONNECTOR=RF BNC FEM 5GL HOLE FR 35949 31-2221-1022
J3 1250~0118 CONNECTOR—RF BNC FEM SGL HOLE FR 90949 31-2221-1622
J% 12500118 CONNECTOR—RF BNC FEM SGL HOLE FR S09%49 81+2221-1022
J5 1250-0118 CONMECTOR=RF BNC FEM SGL HILE FR 0949 31=2221~L022
Jé 1250-0118 CONNECTOR=RF BNC FEM SGL HILE FR DS 31-2221=1022
MPi 14500404 i LIGHT-IND LENS CAP CLR TL LENS 20480 1450—-0404
HP2 0370-1005 H KNOB=BASE=PTR .375 [N JGK SGI-DECAL 28480 037L-1005
MP3 5040-112% 1 KND8, PUSHBUTTON, POWER 28480 5040~1126
.14 5040=0445 2 FOOT ASSEMBLY 28480 504 0-04 45
NPT 08012-00204 1 PANEL, REAR 28480 08012=002 0%
LEg:] 08012-04101 2 COVER ASSEMBLY 28480 08O 12-04101
NPT 08013-00203 1 PANELs FRONT 28480 08CG13=20203
MP10 les50~1300 1 STAND, TILT 28480 1460~-1300
Rl 2100~3081 3 RESISTOR-VAR CONTROL CC 50K 10% LOCW 12697 SERIES 63M
R2 2190-3081 RESISTOR=VAR CONTROL CC 50K 10% LOCw 12697 SERIES &63M
R3 21006~-3081 RESISTOR=VAR CONTROL CC 50K 14% 10CwW 12647 SERTES &3M
R4 0758=-0024 1 RESISTOR 100 SX .25W F TCa0+=100 24546 C5-1/%-TO=101=4
RS 0758-0126 1 RESISTOR 51 53 .25W F TC=04¢=100 24546 CB-1/4-10-51R0=J
R7 2100=2066 2 RESISTOR=VAR CONTROL CC 2K 20% LIN 12497 382
RE 2100~-2066 RESISTOR=WAR CONTROL CC 2X 20T LIN 12697 3p2
RS 2100-2488 2 RESISTOR~VAR CONTROL CC 10K 20% LIN 12697 382
R10 2100-2468 RESISTOR-VAR CONTROL CC 10K 203 LIN L2&9T 382
51 3101-06903 L SHITCH~SL DP3T=-NS MINTR .5A L25VAC/DC T9T27 G1285-0003A
52 3101-1609 1 SWITCH-SL 2=DPOT=NS STD 1.5A 250VAC SLOR az3a9 11E-14336
58 3161-0k2% 1 SWITCH=PB SPST NC MOM 82389 962
TL o86l2=61101 1 TRANSFORMER, POMWER 28480 08Q12=61101
Wz Q8012=-61621 1 CABLE ASSEMBLY, SHIL INPUT 2B480 U80l2-6162]
w3 CBOE3-561620 & CABLE ASSEMBLYs SET SHIL 23480 08013~61620
Wé 0801%68l620 CABLE ASSEMBLY, SET SHIL 28480 08013-61620
w5 0801381620 CABLE ASSEMBLY, SET SHIL 28480 C8013-61620
wWé 0801361620 CABLE ASSEMBLY, SET SHIL 28480 08013-61620
W7 08012=-61620 i CABLE ASSEMBLY, SHIL POWER 28480 08012-61620

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

Reference HP Part - Mfr
ererenc Qty Description Mfr Part Number

Designation Number Code

AS 0B012=66508 1 BOAPD ASSEMBLY, TIMING 23480 0801266508
45C1 0150-0121 2a CAPACITUR-FXD L1UF +#30-20% 50WYOC CER 23480 G166-Gl2l

ASCZ 3160=-2055 47 CAPACITOR=FXD LU 1UF +#80=20% 1004VDL CER 26480 0l160-2055

ASL3 0160-2055 CAPACITR-FXO .O1UF +80=20% 100w¥DC CE 25480 0160=2053

ASCH 0160-2055 CAPACITAR=FXD LO1UF +80-20% 100wWVDC CER ZB4B0 0150=-2055

ASCS 0leQ-2199 1 CAPACITOR-FXD 30PFf +=5% 300WVDC MICA 28480 01602199

ASCE 0160=03T4 & CAPACITOK=FXD; LQUF+=10X 2ZO¥0DC TA=-S3LID 56289 150D106X902082
ASCT 0160-2307 L CAPACITOR=-FXLD 47TPF #=5% 300WVDC MICA 234890 0160=-2307

ASCH 0150=-¢121 CAPACITOR=FXD LIUF +80=-20% 5QwvD( CER 28480 0150~012%

ASCY 0L50~-0121 CAPACITOR=FXC «1UF +B80-20% 50Wv0DC LER 24480 0150=-0121
ASL10 0160-2055 CAPACITOR=FXD JQ1lUF +B0-20% 1004v0C CER 23480 0160=205%5
A5C11 0160-2055 CAPACITOR-FXD O1UF #+B0-20% 100WYDL CER 28480 0160:-2055
a5CL2 0160-2055 CAPACITOR=FXD L,OLUF +80--20% 100w¥O(L CER 28480 01560=2055
AS5C13 0160-2085 CAPACITUR-FXD 4O01UF +80=20% 100W¥DL CER 28480 0l60=-2085
ASClé D160-21 98 L CAPACITOR-FXO0 20PF +=5% 300WvOC MICA 28480 0160-2198
A5C15 0160-2197 1 CAPACITOR=FXD 10PF +=5% 300AVDC MICA 28480 0160=-2197
ASLClE 0160=-2055 CAPACITOR=FXD «QlUF +80-20% 100wvOC CER 28480 D160=~2055
ASCLT 0160-2055 CAPACITOR=FXD LOLUF +80-20% LoOwvDC CER 28480 0L60=2355
ASC1E D160=-2055 CAPACITOR=FXD LOLUF +80-20% LOOWVDC CER 28430 0150=-2055
ASCl9 D1460-2055 CAPACITOR=FXD L0OLlUF +80-20% 100WVDC CER 28480 01560=20%55
ASC2C 0160~-2055 CAPACITOR=FXD Q1UF +380=-20% LOOWYDL CER 28480 0160=-2055
A5C21 01560=3714% 1 CAPACITOR=FXD 5600PF +-10% 250WyDC MET 28480 GL40=~3T714%
ASCZ2 B 160-3725 3 CAPACITOR=FXD «6BUF +-10% 4OWVDC MET 28430 0160=3725
ASC23 0180-0375 3 CAPACITOR-FXD: 6BUF+=10% 20VOL TA-50LID 56289 15006856X302082
ASC2% 0121-0046 3 CAPACITOR-Y¥ TRMR«CER 9F3ASPF 290V PL-MTG 00865 306322 9/35PF N&GOD
ASC25 0160-2G55 CAPACITGR=FXD .O1UF +30=-20% 100WVDCL CkR 28480 £160-2055
ASC26 0160-2055 CAPACITUR=FXD LOLUF +83-20% 100WvDC CER 28480 0160-2055
ASC27 01802055 CAPACITOR-FXD OLUF +B80=20% 100WvDC CER 2B 44D C16Q-2055
as5C28 0160=-2055 CAPACITUR=FXD 0lUF +BD=-20U% LOOWYDC CER 28480 0160=-2055
ABC29 0 1460-205% CAPACITOR=FX0 »01UF #080-20% LOQWVDC CEF ZB480 0160-2055
ASC3T 0160~209%5 CAPACITOR=FXD ,JLTUF +80=-20% 100WVDCL CER 283480 0160-2055
ASC3l 0160-2055 CAPACITOR=FXD LOLUF +80=-20% 100WyDC CER 28480 0150=2055
ASC3Z 01403220 2 CAPACITOR-FX{ 6B00PF +=5% 250WvOC MET FROO9 CKB--68

ASC33 J160-3725 CAPACITOR-FXD W6BUF +~10% 4Q0uWVOC MET 23480 0160~3725
ASC3e 9180-037% CAPACITOR=FXD: 68UF+-]10T 22vDC TA=SOLID 56289 1500686 X3020B2
ASL35 D121-0046 CAPACITIR~Y TRMR~CER 9/35PF 200¥ PC-NTG 0D0BsS 304322 9/35PF N65SD
ASC 38 0150-0121 CAPACITOR=FXD 1UF +80-20% 50wv0oC CER 23480 glLe0-0i21

A5C 37 0150=-0121 CAPACITUR=FXD 4lUF +80-20% S0wWVDC CER 28480 0150-0i21
ASL33 0150-0121 CAPACITOR=FXD o1UF +80-20% SOWVDC CER 28480 QL50-0121
5039 f160-2055 CAPACITIR~FXD 4C1UF +B0=20% 100WVDT CER 23480 0160-2055
ASCHC 9160-2055 CAPACITOR-FXG <J1UF +80=-20% LOQWVDL CER 23480 0L6Q-2055
ASC41 0160-2055 CAPACITOR=FXD .OlUF +80-20% 100wWyDC CER 28480 0L60-2055
ASC42 D160-3220 CAPACITOR=-FXD &6300PF +=5% 25JW¥0DC MET FR009 CKA=-568

A5C43 D160-372% CAPACITOR=FXD +68UF +-10% &0wvDC MET 28430 0160=3725
ASCAS 0180-0375 CAPACITIR=FXD; &BUF+=-10% 20vDT TA-S2LID 56289 1500686 X202082
ASC4S 0121-0045 CAPACITOR-=-Y TRMR=CER $/35PF 200V PC-HTG 0858 304322 9/35PF N&50
ASCAS 0150=-0121 CAPACITOR-FXD ,1UF +80-20% 50WvpC CER 28480 g150-0121
ASC4T D150-0121 CAPACITDOR=FX0 .1UF +80-202 50xvDC CER 28430 0150=0121
A5C&48 0150-0121 CAPACITCOR=FXD LUF +80-20% 50WyDC LS 28480 0150=-0121
ASC49 0150-9121 CAPACITOR=FXD ,1UF +80-20% SOWVOC CER 28480 01450-0121
A5C50 0140-01%51 1 CEPACITOR~FXD S6PF +-5% 300WvDC MICaA 12136 OM15E560J03004VICR
45051 D160-2055 CAPACITGR-FXD .0lUF +60-20% 1)0wWVDC CER 28480 G150-2055
ASCS2 0160-2055 CAPACITOR=FXD L01UF +8J-20% 10QWVDC CER 28480 0le0D=-2055
AS5C53 0160=-2055 CAPACITOR=FXD LQLUF +80=-20% lJOw¥DC CER 28480 0160-2055
L5054 0168-205% CAPACITNR=FXD LQlUF +80-20% LJOMYDC CER 23480 0160-2055
ABC5S Cl60-2198 CAPACITUR-~FXD 20PF +-5% 300wWVIC MICA 28480 G160-2198
ASC5E 01606-2055 CAPACITUOR=FXD +OlUF +303-20% LJOwsDC ZER 28480 0160=2055
ASCST 0160-2055 CAPACITOR~FXD LOLUF +80~20% 100WVYDC CER 23480 Ql50-2055
A5LE8 0160-2055 CAPACITOR=-FX0 OIUF +#80~202 100WvDC CER 28480 0150+~ 20355
ASCS9 0160-2055 CAPACITOR=FXD 0LUF +80-20% 130WYDC CEK 2B480 0led=205¢8
ASCED 0160-2055 CAPACETOR=FXD LOLlUF +33-20T 100WvDC CER 23480 0160=2053
ASCHL 0 160-205% CAPACITOR=-FXD LO1UF #30=20% 10OWVDC CER 26480 0160-2055
ASCER 01560—2055 CAPACITGR=FXD ,OlUF +8J=20% 100wWVDC CER 28480 0150-2055
A5CE3 0160-2055 CAPACITOR=-FXD «QlUF +30=20% 100WVOC CER 23450 0k&60-2055
ASC o4 0l60—2198 CAPACITOR=FXD 20PF +=5% 30UWY¥IC MICA 28480 0160-2198
ASCES 01560-20%55 CAPACITOR-FXD .O1UF +B0-20X ludwvDC CER 25430 01560=2055
ABCBS 0160~205% CAPACITOR=FX0 L01UF +80=-20% 100wvDL CER 28480 0160=-203%
ASCES 0180-037% CAPACITOR=FXD: LQUF+=-10% 20vDC TA=50LID 55285 1500106 X9020a2
ASCB9 0160=-205% CAPACITOR=FXD L0IUF +B2-20% 100wvDC CER 28480 0160~2355
ASCP1 1901-0040 3% DIODE-SWITCHING 30V SQOMA 2N5 DO-35 238480 194¢1=0040
ASCRE 1%01=0040 DIOCE=SWITCHING 30¥ 50NA 2NS GD=35 25480 190i-0040
ASCKR3 1901-GO&%U DIGQE-SWITCHING 30V SoNA 2NS J0-35 28480 1901-00410
AS(CRG 1901 =0040 DIODE-SWITCHING 30¥ S5JN4A 245 D0-35 28430 1901=0040
ASCRS 1901-004C DICDE-SWITCHING 30V S50NA ZNS D0O-3% 28480 1901=004%0

See table 6—3 for Manufacturer Codes
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ere . Qty Description Mfr Part Number
Designation Number Code
ASCRE 1901-0040 DIODE-SWITCHING 30¥ 50N& 2NS DO-35 28480 1901=-0040
ASCRT 19G2-0037 1 PIODE—ZINR 9.G9V 10X ULI-T7 FPO=.4w 04713 10939-16%
ASCRE 1901-0040 DIQDE-SWITCHING 30V SONA& 2NS J0=35 28480 1901 -0040
ASCRY 1901-0G40 TIODE=SWITCHING 30V SONA 2NS 0B-35 28480 1901-0040
ASCR1O 19010179 9 UICDE=SWITCHING 12V SONA TSUPS DL-T 28480 190t-017%
ASCR1L 1801-0040 DIGDE=-SWITCHING 30V SONA 2ZN5 D0=35 28480 1931-0040C
ASCR12 19G1-0040 DIODE-SwITCHING 30V 50NA 2NS J0-35 2048G 1901-004]
ASCELD LSC1-CG4y OIDDE=SWITCHING 30V 350NA 2NS 00-35 28480 1901=Goad
ASCR14 1901=-03040 DIQDE~SWITCHING 30V SONA 2N5 D0-33 28480 1901=0040
ASCRLS 1901-0533 i) CIODE=SCHOTTKY 28430 1901=-2533
ASCRLSE LS01-0040 DICDE=SWITCHING 30V SgN& 2Ns DO-35 28480 1901=0040
ASCRLT 1910~-0022 2 DIJOE-GE 5Y GONA 3.5NS D0-7 23480 1910-0022
ASCRLB 19010040 DIODE-SWITCHING 30v 5ONA 2NS D0=35 20480 1801-0040
ASCR19 1902-G049 4 14 04713 S 10939-122
ASCRZ0 1901-0040 DIQDE~SWITCHING 30V 50NA 2ZNS DO-35 2B480 1501-0040
ASCRZL 1902-01286 2 DICDE=INK 2.61Y 5% DO=7 PD=.4W TC==,073% 04713 S 10939-1%
ASCR22 1901-0040 DICDE-SWITCHING 30¥ SONA 2NS DO=-35 28480 1901-0040
ASCR23 1902~0025 3 OICDE-INK 1OV 5% O0~T7 PO=.4W T{=+,061 04713 SI 10939-}182
ASCRZS 1901-0040 DIODE=SWITCHING 20¥ SQNA 2NS DO-35 28480 1901-0040
ASCR2&6 1902=00%9 CIODE-INR 6419V 5% DO-7 PD=.&W TC=4,022% 04713 51 1093%-122
ASCR2T 1%02-0126 OI0DE~INR Z. &LV 5% D=7 PD=.4W TC==,0737 04713 51 10935-1%
A5CRZB 1910-0034 1 DIODE=~GE 30V BONA BNS DO=7 28480 1910~0034%
ASCRZ29 1901-0040 DIQDE=-SWITCHING 30V S50NA 2NS 00-35 26480 1901-0040
ASCR30 19ul-0G4u DICGOE=-SWITCHING 3CY SCNA 2NS DC-35 284480 1901=-0040
ASCR3L 190i-3040 SIODE=SWITCHING 30V 50n& 2N5 0035 28480 1901-0040
ASCR32 1901=Q040 QIODE=-SWITCHING 30V 50NA 2NS 00-35 20480 L9C1-004)
ASCR33 19¢ i=0ugy DIODE-SWITCHING 30V SONA 2NS O0=35 28480 1901 -0049
ASCR34 1%02-0032 2 DIODE=INR Se49V 5% 00=7 PD=.4W Tl=+,009% Q4713 SZ 10933-107
A S5CR3S5 1902-0032 DIODE=2NR S5.49V 5% 00=7 PD=.4W TC=+.00%% 04713 SI 10939 107
ASCR36 1902=0025 SIODE-INR 10V 5% 00-7 PDz.4W T{=+4.0%% 04713 32 10933.182
ASCRAT 1901-004p QIODE=-SWITCHING 30V 30MA 2NS DO-35 28480 19G1=0040
ASCR38 1901=0040 DIODE=SWITCHING 30V 50NA 2NS 00-3% 28480 13201-0040
ASCR39 L501-0533 DIODE-SCHOTTKY 268430 1901=0533
ASCR&D 1%01-0533 S10DE~STHOTTKY 28460 1501~0533
ASCR4L 1901-0533 DIOCE=SCHOTTKY 28480 1901-0533
ASL1 9106-1611 k] COIL-FXD MOLCED RF CHOKE L22UH 20% 24236 157220
ASL 2 31001614 2 COIL-FXD MOLOED RF CHOKE .82U4 10% 242256 15/820
ASL3 9100-1611 COIL-FXD MOLDED RF CHOKE .220H 20% 24276 157220
ASLG 3170-002% [} CORE~SHIELDING BEAD 02114 56+530-56542 /44
ASLS S140-0179 2 COIL=FXD MOLDED RF CHOKE 22UH 10X 24226 157222
ASLT 9100-1613 3 COIL=FXD MOLDED RF CHOKE .47UH 203 24226 15/470
ASL A 9140~-009% 1 CCIL-FXD MOLDED RF CHUKE L68UH 10% 24226 157680
ASLS 9140-0179 COIL-FXD MOLDED RF CHOXE 22UH 10% 24226 157222
ASL1L 9100~1611 COIL-FXD MOLDED RF CHOKE <22UH 20% 24226 157220
ASLL2 2140-0096 2 COIL-FXD MOLDED RF CHOXE LUH LO% 24226 157101
ASL13 S 140-0096 COIL=FX0 MOLDED RF CHOKE 1UH 10% 24226 157101
ASLLé 9100-1&13 COIL-FXD MOLDEC RF CHOKE «47UH 20% 264226 157470
ASL1E 9100~1613 COIL=FX0 MULDED RF CHUKE «4TUH 201 24226 157470
A5L 16 9140-0112 1 COIL=FXD MOLDED RF CHOKE &.TUH 19% 242254 15/471
ASLLT S170-0029 CORE-SHIELDING BEAD 02114 55625905542 /64
ASL 1B 5100=161% COIL=-FXD MOLDED RF CHOXEe .82UH lo% 24226 157820
A5L19 9170-0029 CORE=S5HIiELDING BEAD G2lle 56=590-6542/44
ASMP2B 1205-9037 io HEAT-51SSIPATOR SGL Th=3s& PKG 28480 1205-0037
ASMPZY 12950037 HEAT-DISSIPATOR SGL TC-36 PKa 28430 12G5-C237
ASQ 1354-02906 2 TRANSISTOR NPN 51 TO-32 PO=3]JMu 28480 1854-02 396
AS50Q2 1B54-023& TRANSISTOR MPN 51 TD=92 PD=310M~ 23430 L854-22545
ASQ3 1854-CC32 4 TRANSISTCR MPN ST PL=200MW Fi=boUMKZ 23430 1854=5G092
ASQ4 1854 Q0092 TRANSISTOR NPN SI PD=200MW FT=6Q0MHE 28480 1894-0082
ASQS5S 1553-00%8 1 TRANSISTOR PNP ST TJ3-18 PO=3b6JMW 2848C 1853=-009¢
A5Q6 1854=0019 & TRKANSISTOR NPN SI TO:18 FO=3560Mw 28480 1854=00179
ASQ7 1853=503% 3 TRANSISTCR PNP S[ T{-i8 PD=360Md 28480 1253-0034%
ASQ8B 1853=vuln TRANSISTOR PNP SI TO=18 PO=35 MW 28480Q 1853-Ga34
AS5Q9 1853-0357 s TRANSISTCF PHP SI TIi=18 PO=362Mw 25630 1853=0357
A5Q10 1853-003¢ 20 TRANSISTOR PNP ST Pu=310Mw FT=250MHZ 28480 1853~0ulA
ASQ11 18£3=C357 T#ANSISTOF PKP S1 TL-1B PL=36UHw 2E429 1253 -0257
A5Q12 1853 0357 TRANSISTOR PNP 51 TO-1R PUO=360MW 28480 1853-0357
A5Q13 1854-C345 8 TRANSISTOR NPN 2NS179 51 TJI-72 PL=207Ha 24713 2N5179
ASQldh 1853-2357 TRANSISTAR PNP 31 TU=16 PO=30JdM~ 28480 1853-0357
45Q15 1853=0357 TRANSISTCR FANP 51 Y3=18 PO=360MA 284840 1853-0357
ASQLlE 1854=900u9 % TARANSISTOR NPN 2HT2F 51 Fo=18 PO=203%M 28480 1856-G0)9
ASQi? i854-0215 13 TEARSISTOF AN ST PC=350Md FT=350¢HL 04713 PSS 3611
A5418 1854-0215 TRENSISTOF NPN S1 PD=350MA FT=300MH{ 04713 SPS 3511
ASQLlY 1854=-021% TRANSISTOR NPh ST PJ=3504w FT=300MHZ 04713 SPy 3511
45020 185%=0019 TRANSISTOR NPN ST TO=-13 PO=360MA 28480 1854 0019

See table 6—3 for Manufacturer Codes
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Reference HP Part _ M

; ) Qty Description fr Mfr Part Number
Designation Number Code

A502) 1853-0036 TRANSISTOR PNP S[ PD=31oMW FT=250MHZ 28480 1853=n03¢

45422 1854¢=0019 TRANSISTOR NPN SI T1~18 PO=360QMW 28450 1854=00173

ASQ23 1853=0036 TRANSTSTOR PHNP SI PD=310MW FT=2Z50MHZ 28480 1853-0u034

L5024 1853-GL3s TRANSISTOR PNP ST PO=310Mm FT=250MHZ 28480 1853-0036

ASQ25 1B53-0036 TRANSISTOR PNP S1 PD=310MN FT=250MHI 28480 1853-0034

ABG26 1853-0357 TRANSISTOR PNP S TG-—16 PD=36UMM 28480 1853-C3%¢

ASQ2T 18530036 TRANSISTOR PNP SI PD=310MW FT=250MHI 28480 1853=0034

45928 1854~0019 TRANSISTOR MPN ST TO-18 PD=360MW 28430 1854-001%

A5029 1853-0034 TRAMSISTOR PNP SI TO-18 PD=360MW 28480 1853-00C34

ASQ3C 18540345 TAANSISTOR NPN 2N%179 SI TO=T72 PO=Z200MW 04713 2NS1 79

ASQ3L 1854-3345 TRANSISTOR NPN ZNS1TS ST TO=72 PO=200MW 04713 2N5179

45032 1853-G0le 1 TAANSISTCR PNP SI TD=72 PD=2JJMN FT=LGHZ 28480 1853-0018

A%Q33 1853~0357 TRANSISTOR PNP S5I TO=18 PD=36JMw 28430 1853=0357

45034 1853-0036 TRANSISTOR PNP S1 PO=310MW FT=250MHI 28480 1853=-093¢

A5C535 18%3-0C36 TRANSISTOR PNP S1 PR=310Mw FT=250MHZ 28480 1853=0035

A5036 185300346 TRANSISTOR PNP 5] PD=310MW FT=250MHL 28480 1853-00386

45037 1853-0035 TRANSISTOR PNP SI PO=312MW FT=25CMHI 28480 18530236

A5G38 1853-0357 TRANSISTGR PNP S1 TO=18 PO=360MNW 28480 1853=0357

A5039 £853-0357 TRANSISTOR PNP SI TO=18 PD=350MW 2B480 1853-0357

ASQ&0 1854=0345 TRANSISTOR NPN 2N5179 ST TO-72 PD=200MW 04713 2N31T9

A5Q41 1854=0345 TRANSISTCR NPN 2N5179 5] TO=-T2 PD=200MwW 04713 285179

45042 1854-0009 TRANSTSTOR NPN 2NT09 S1 Tid=Li8 PD=300MW 284490 1854~3009

A5Q43 1833-035T TRANSISTQR PNP S TO~L8 PD=340MW 28480 1853=-0357

ASQ44 13853=0015% 1 TPANSISTOR ENP SI PD=200MW FT=500MKHZ 2848Q 1853-0015%

L5045 1854~ 0345 TRANSISTOR NPN 2N51T9 S1 TJ-72 PO=200MW D&Ti3 2NS1TS

ASQ4LE 1854~U345 TRANSISTOR PN 2N5179 SI TO=T2 PO=200Mw 04713 2ZMN51T79

A5047 18564=4009 TRANSISTOR NPN 2NT709 SI TO-18 #D=300MW 28450 1854-0009

45048 1854-u215 TRANSISTOR NAN ST PD=ISCMW FT=34J0MHI Q4Ti3 5Ps 3611

A5Q49 1854=0215 TRANSTSTOR NPN 51 PO=150M4 FT=300MHZ 04713 5P5 3611

A5Q%0 1854-0032 TRANSISTOR NPN S1 PD=200MA FT=600MHZ 28484 1854=0092

ABGSL 1854-c092 TRANSISTOR NPN 51 pD=200MW FT=6J00MHZ 28480 1854-0392

A5052 1854~0009 TERANSISTOR NPN ZNTQ9 S[ TO-18 PO=300MW 28480 1B54-0Q0%

A50Q53 1353~-Gas57 TARANSISTUR PNP ST TU-18 PD=350HMW 28480 1853-0157

AS5¢ 54 1853-p218 2 TRANSISTOR PNP SI TO=18 PO=350NW 284840 1853-0214

A5Q55 1853-0218 TRANSISYOR PNP 51 YO-1B PD=3580MW 28430 1853-0218

ASkl U738~0u2s 3 RESISTOR 10w 3% .25W F TC=L+=100 24544 C5=1/4~T0=-101-)
A5R 2 0696~0083 4 RESISTOR 1.96K 1% .125W F TC=0+100 16299 C4-i/B-Tu=1961-F
ASR3 0698-0083 RESISTOR 1.96K LE .125W F TC=0e= 108 16299 C4=1/8-T)=1961=F
ASH 4 0I57-0276 1 RESISTOR 81l.9 1% 2125 F TC=04¢=100 24546 C4a1/8=-T0=6132-F
ABR B 0698=-3443 2z RESISTOR 287 LY 125w F TC=04=100 16299 C4=1/8=TG=28TR~F
ABR S 0oe98=3443 RESISTOR 287 1T .L29W F TC=0+-100 16299 €4-1/B=-T0-28TR-F
ASRT Q7570448 3 RESISTOR 18.2K 1% .125« F TC=04=100 245486 C&-1/8-T0-1822-F
ASRB 075T-1G94 3 RESISTOR 1.47K 1X 125w F Ti=04=100 24546 Ca-1/B-T0=1471-F
ASRY 0757=0401 1% RESISTOR 100 1X .125W F TC=0#+=100 24546 C4=1/8=T0=10L=F
ASR10 0757-0400 3 RESISTOR 0.9 1% .125w F TC=0+=100 24548 C4~1/8-TQ=90RI-F
ABR11 0157=0421 3 RESISTOR 825 1% .125W F TC=D+ 130 26546 Ch+1/8-T3=025R«F
ASR12 0757-0282 F RESISTOR 221 L1¥ .125% F TC=04-:100 24546 Céd=1/8-TI=221R=F
ASR13 0757-0420 4 RESISTOR 750 1% 125w F TC=0+-100 24540 C4=1/8=T0=-15L=F
AS5R14 QT57-0424 3 RESISTOR 1.3K 11X .125W F TC=0+100 24546 C4=-1/8-TO-L130L-F
&5R15 D638=-4426 1 RESISTOR 1.58K 1X .L25W F TC=0+-100 1629% C4=1/8-To=15B1-F
ASRL6G 0157=-0407 1 RESISTOR 204 1% 125w F TCaO#=100 24565 C4=L/8=T0=201 =%
ASR1T Q757-0395 3 RESISTOR 5é6.2 1% 125w F TO=04+=100 24546 Lo=1/8-TO"586R2-F
ASR]B 075T-0442 11 RESISTOR 10K 1X .125W F TC=Q#=-100Q 24546 C4-1/8-To-1002-F
ASR 1% 0757-0399 3 RFSISTAOR B2.5 LT 1254 F TO=04=100 24546 L4=1/8+TD=82R3«F
ASKZD 0157=-0409 4 RESISTOR 274 1% .125W F TC=0+=100 245464 C4=1/8=-TQ=2T4R=F
ASRZL 0?57-0424 5 RESISTOR l.1K 1% .L25n F TC=0+=100 24546 C4-1/R-T0=1101~-F
ABR22 0T57-0448 RESISTOR 18.2K LX .125W F TC=0+=100 24546 L4=1/8=T0=1822=F
ABRZ3 0751-0283 1 RESISTOR 2K 13 .125¢ F TC=0+-100 24548 C&=1/8=-T0=2001-F
ASR24 07570428 2 RESISVOR 1.&62K I¥ .125W F TC=0+-100 245%6 C4v1/B-TO-1621~F
AHR25 O0T5T-0406 2 RESISTOR 182 1% .125W F TC=0+-100 24546 Co=1/8-T0-1822=~F
ABR2Z6 QT5T=-0443 4 RESISTOR 11K 1% ,125w F TC=0+-100 24548 C4=1/B=-70~1102~F
ASR2T 075T=-0442 RESISTOF 10K 1% .125W F TC=0+-120 24548 C4=1/8=T2=1032=F
ASR2B BT57-0442 RESISTOR 10K 1% .125w F TC=0+-100 24546 C4~1/8-T31002~F
ASR29 075T-0274 11 RESISTOK l.21K 1T 125w F TC=0+-100" 245406 C4-1/8=TO-1213=-F
ASR 30 C757-4273 £ RESISTOR 2,Q1K 1% .125W F TC=3+-100 245486 C4=1/8-Ta~3011~-F
ASR31 07570428 RESISTOR l.62K 1X 125w F TC=0+=100 24546 C4=1/8-TO~1621-F
ASR32 £693-0085 1 RESISTOR 2.61K 1T .125W F TC=0+-100 16299 C4=1/B-TOm2611=F
ASR33 3757=0404 L] RESISTOR 130 1% .125W F Ti=0#+ 100 24546 C4-1/8=FQ=i3L=F
ASF 34 Q0757-0401 RESISTOR 300 L% .125w F TC=0+=100 24546 Ch-i/B=TQ=-LOL «F
ASE 36 O0T57~0404 RESISTOR 130 1€ .125W F TL=20+=100 24546 Chel/B=T0O-13L=F
ASF 3T 0698=3151 3 RESISTOrR 2.BTK 1% .1254 F TL=0+-100 16299 L4 1/ R=TO=28T71=F
ASF 38 0698-0084 T RESISTOR 2.15K 1% .125W F TC=0+-130 LEZ299 Ca-1/8-TO-2151+F
ASR 39 0757-04138 12 RESISTOF 5,11k 1% .125W F TL=0+-100 24546 C%-1/8-T0=5111~F
ABR4T 0757=0420 RESISTOR 750 1% ,125W F TC=0D+-100 24548 C4=1/B=-TO=751=F
ABP 41 0757-0421 RESISTDR 825 1% .125W F T(=0+-100 24546 C4=1/8=TO=825R=F

See table 6—3 far Manufacturer Codes
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ASR &2 0757-0401 RESISTOR 100 1% .125W F TC=0+ 100 24545 Cé-1/B=-T3=101-F
ASF 43 9T57-0401 RESISTO® 100 1T .125w F T(=0+-100 24546 C4=1/8=T3=101-F
ASH4GR JT157=-0403 2 RESISTOR 121 1% .125W F T(=0+=100 24546 C4=1/8=-T0=121R~F
ASR45 0757-0407 RESISTOR 200 1% 125w F TC=0+ 100 24566 Ch=1/8=TG=201 -F
ASE &6 0693-0Q84 RESISTOR 2.15K 1% .l25W F TC=0+-100 16299 C&=1/B8=TD=2151~F
ABR4T7 0757=0274 RESISTOR 1.21K 1% .1254 F TC=0+=100 26545 C4-L/8=T3=1213~-F
ASPR &R 0T757-0438 RESISTOR 5.L1L1K 1% .125W F TC=04-100 24546 C&-1/8-TO=-5111-F
ABRG4S 3757-0438 RESISTOR 5,11k 1% .L25W F TL=C+ 100 24546 Ch-1/B-TO=5111-F
ASRE0 0757-0438 RESISTOR 5,11k 1X .k25W F TC=0+4-100 24566 C4-L/8-T0-5111-F
ASREL DIST-0439 1 RESISTOR 6,81K 1T 1254 F TL=0+-100 24546 Ce=F/B-To=6411~F
ABRS2 Q757-0443 RESISTOR 11K 1% 125w F TC=0+-100 245485 Ch-1/8-T0=-]102-F
ASKE] JT57=0442 RES{STOR 11K 1% 125w F TC=04=100 24546 C4-L1/8-TO=1102=F
ASR 54 DT5T=-0274 RESISTOR 1.21k 1X .125W F T(=0Q+'100 24548 C4~1/8=TO=1213-F
ASRSS QT57-0274 RESISTOR L.21K 1% .125W F TC=0+-100 24546 C4=1/8=TO=1213~F
ASREE QTE7-0417 3 RESISTOR 562 1% .125wW F TCxG+¢-300 24548 C4=1/8=-TO=562R~-F
ASRE? CT57=0438 RESISTOR 5.11K 1% 125w F TL=0+=100 24546 L&-L/8-TD=51t1=F
ASREB 0757=-0433 2 RESISTOR 3.32K 1% 4125+ F TC=0#=100 24566 C4-1/8+T0=3321-F
ASRSS 0T57-0427 3 RESISTOR 1.5k 1% .125W F TC=0+=100 P4 3-11-] Ch=1/8=TO=1501~F
ASR &0 0757-0273 RESISTOR 3,01K 1X .12%W F TLs0+=100 24545 Ck-1/8-T0-3011-F
ABRG1 0757-0273 RESISTOR 3,01K 1T .12%W F 7C=0+-100 24566 C4=1/8-T0=3011-F
ASR62 0757-0391 1 RESISTOR 39.2 1% 125w F TC=0+-100 24546 Cé4r1/8+TO=39R2-F
ASR&3 06%8=3439 1 RESISTOR 178 1% ,125wW F TC=0+-100 16299 C4=1/8=-TO=178R=F
ASR &% 046980084 RESISTOR 2.15K 1T .125W F T(=0+100 16299 C4=L1/8-TO=2151~F
ASR&S 0I5T-0429 3 RESISTOR 1.B2K 1% .125% F TCL=0+=100 24546 C4-1/8-TO-1821~-F
ASR 66 0TET-0447 i RESISTOR 1é6.2Kk 1X .125W F TC=D+=-100 24546 Ch:178-TQ=1622-F
ASR&Y 0757=0421 RESISTOR 825 1% .125W F TL=0+-100 24546 C4=1/8=TO=B25R~F
ASRGE 0757-0278 3 RESISTOR 1.7BK 1% .125W F TC=0+-100 24544 C4-1/B-TO-1781~-F
ASK 69 0698-0084 RESISTOR 2,15K 1X 125w F TU=0+-100 16299 C4=1/8-TQO-2151=F
ASRTO 06983492 10 RESISTOR 2.67K 1X .125W F TC=0+-100Q 16299 L4«1/8-TO=26TL=F
ASRTL Qe98=34%92 RESISTOR 2.67K 1% 125w F TC=0+-100 16299 Ca4=1/8«TO=26T1=F
ASRT2Z oe98=-3492 RESISTDR 2.867K 1X .1254 F TC=0+-100 16259 C4=1/8-T0=26T71-F
ASRT3 0&98-3152 -] AESISTOR 23.7K 1X .125w F TC=0+-100 16299 C%~1/B=TQ=2372-F
ASR T4 D698-3158 RESISTOR 23.7K 1X .125H F TC=0+-100 16299 C4~1/8-TO=-2372-F
ASRTS 0757-0438 RESISTOR S,1LlK 1X .125% F TC=0¢ 10C 24546 C4-1/8-TO=51L1-F
ASRTG 075T-0438 RESISTOR 5,011K 1% .1254 F TC=0+-100 24546 C4-1/8-To-5111-F
ASRTT Q757T=-0290 L3 RESISTOR 6.19% 1% 125w F TC=0¢ 100 12701 MF4C1/8-T0=46191-F
457 78 0757-0390 4 RESISTOR 3&8.5 1% .125W F TL=0+=100 245646 L4=1/8-TO=36R5-F
ASRTY 0751~-0393 4 RESISTOR 47.5 1¥ .125w F TL=0+=100 24540 C4=1/8-TC=&TRS5=F
ASRBO D757T-0390 RESISTOR 36,5 1% .125W F TC=0+=100 24546 C4«L/B=TO=36R5=F
55K BL DIST-0427 RESISTGR LaSK 1% o 125# F TO=04=L00 24546 C4=1/8=TO2=-1501-F
ASR 82 075704035 RESISTOR 274 L¥ .125w F TC=0+ 100 24548 L4=1/8-TO-2T4r-F
ASR B3 Q7TET-0404 RESISTOR 130 1% .125wW F TC=Q+ 100 24546 C4=1/8=TO=13]1-F
ASR B4 0758-0002 z RESTSTOR 560 5§ <254 F TC=0+-100 24544 C5-1/4-T0=551-J
ASRBS Q757=-0429 RESISTOR 1.B2K 1% 125w F TC=0+-100 24546 C4-1/8-T2+1821:F
ASk 88 OT5T-0284 3 RESISYDR 150 1% .125w F TC=Q+-100 24546 L4=1/8-TJ=L5L=F
a5R 87 D75T-0284 RESISTOR E5Q 1T .125wW F TCa(+-~]100 24544 C4=1/8~T3~151~F
#5% B8 0757-0282 RESISTOR 221 1% 125w F TC=04-100 24546 C4=-1/8=TD-2213-F
A5RS89 a757T-0389 3 RESISTOR 33.2 1% .12%W F TC=0++100 245446 C4=1/8-TO=33R2-F
ASR S0 0698-3438 i RESISTOR 147 1% .125w F TC=0+-100 14259 Ch=1/8-TO=14TR~F
ASRIL 0698-3]58 RESISTOR 22.7K 1% .125wW F TC=0+-100 16299 Ch=1/8-TI=2372=-F
ASR 92 06598-3158 RESISTOR 23.7K 1% .125w F TCx0#-100 16259 Ch=1/8=T(=2372"F
AS5RS33 0€£9B-3158 RESISTOR 23.7k 1% .125W F TC=0+-L1Q0C 16299 C4=1/8=T0=2372-F
ASKR 9% 0e98-4424 1 RESISTOR 1.4k 1% .125W F TC=0+=100 16299 C4=1/8-TO-1401-+
ASR9S5 075T-0290 RESISTOR 6,19K 1% .125W F TL=0+-100 19701 MF4C1/8-T0-8171-F
ASR 96 075 7-0401% RESISTOP 100 1% 125w F TC=0+-100 24544 C4=1/8-TQ=10L-F
ASR9T DIsT=0278 RESISTOR 1.TBK 1% .125w F TC=0+-100 24546 C4=1/8=T(=1781-F
ASR 93 0698-0034 RESISTOR 2.15K 1% .125W F T(=0+-100 16293 C4=-1/8=-T0=215L=F
ASK 99 0757-0438 RESISTOR S.11K 1% 125w F TC=04-130 24546 (4-1/8-T0=5111~-F
ASR10D 075T=-0438 RESISTOR S.11K 1% «125W F TC=0+100C 25546 Ch=l/B=TO=511LF
ASR 101 0T57-0438 RESISTOR 5,11K 1% .125w F TL=0#=100 24545 C4-1/8=T0=5111-F
ASR 102 Q638-3492 RESISTOR 2.67K 1% .125W F TC=0+-100 16 2¢9 C4=1/B=-TF0=25671 -F
AS% 103 0698~ 3452 RESISTOR 2.67K 1% 125w F TC=Q+¢.-1J0 15299 Ch=1/B-TQ-25T1=F
ASRIQ4 063934352 RESTSTOR 24¢7K 1Y 125w F TC=0+-10C 15299 C4=1/B-TQm26TL~F
ASR 105 0757-0390 RESISTOR 3£.5 1% 125w F TC=0+1D0 24545 Ch=1/8-T0=356R5-F
ABK1dé& C157-0393 RESTSTOR &7.5 1f .125W F TC=x0+=100 245446 C4=1/B-T0-4TR5=F
ASR 107 0757=0427 RESISTOR 1.5K LX .125w F TC=0+=120 245456 Cé=1/8=-TO~1501-F
ASR108 C75T-03%0 RESISTOR 36,5 1% 125w F TC=D+- 100 24546 C4-1/B=TD=356R5=F
ASR 109 075T-0409 RESISTOR 276 1% 125W F TC=0+-1J40 Zh546 Ch=1/B8=-TO=2T4%-F
ASR1LO 075T=-0404 RES5ISTOR 120 1% .125W F TC=0¢-100 26545 C4=1/B=TQ=131-F
ASR11l 0758=0002 RESISTLR 540 5% .25w F TC=0+=100 24546 CS5=1/4=-T0=551-2
AS5R112 D75T=0442 RESISTOR 1QK L% 125w F TL=0+-100 24546 C4%=1/B2TO=1002-F
ASR113 0757-0429 RESTSTOR 1,B2K 1% .125# F TL=Je=-100 £4546 Ch-1/8+T0=1821=F
AER1L4 g75T-0601 RESISTOR 100 1% .125W F TC=0#-100 24565 Ch=l/B=T101~F
4ZR115 0757-0394 i RESISTOR 51el LlE 4125« F Tl=0+=j00 24546 L4=1/B8=-TQ=51R]-F

See tabie 6—3 for Manufacturer Codes




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

rence HP Part .. M

Referenc Qty Description fr M#fr Part Number
Designation Number Code

ASR1llE 0T57-0346 9 RESISTOR 10 I¥ .12SW F TC=04-100 24546 Ch=1/8-TO=~10R0=F
ASR119 0698-3452 RESISTOR 2.67K 1T .125W F TC=0+=100 16299 CA-1/B-TO0=256T71-F
ASRLZ20 075B=-0126 2 QESISTOR 51 5% .25W F TC=C+=100 245456 CS5=1/4=T0=51IR0~ ]}
ASRLZ1 0757-0407 RESISTOR 206 1T .125W F TC=04=100 2h54b C4=1/8=-TO=201~F
ASR122 0757-0G419 2 RESISTOR 681 1% .125w F TC=0+-100 245%6 Cé4-1/8=-T0=681R-F
ASRL23 Q757=0419 RESISTOR 6B1 1% .125W F Tl=0#+#-100 24546 CA=1/R=TOmEBLR=F
ASR124 0757-0250 10 RESISTOR 1K 1% .125W F TC=0+=100 24586 Ch=1/8-TO=100L-F
ASR12S D757T-043T L3 AESISTOR #.7%K 1% .125w F TC=0+-100 24546 C&~-1/B-TO=475L=F
ASR126 0757-0405 3 RESISTOR 162 1X .125w F TC=0+-100 24545 Cér1/B-TO=142R=F
ABR12T p757=-0399 RESISTOR B2.5 1% 125w F TC=04=100 24546 C4=1/s8~T0=82R5=F
ASR 128 QTI5T-0411 & RESISTOR 332 1T .125w F TC=0+~100 2Hh5%5 Ca=1/8=-TO=332R-F
ASR129 0757T-0424% RESISTOR 1.1K 1% ,125W F TC=0+-100 26545 Ca4=1/0=F0~1101+F
ASRLAD 0T57T-0420 RESISTOR 750 1% .L25W F TC=0+= 100 264548 Ch=1/B=T0=-151=F
ABR 131 01570278 RESISTOR 1.78K LI .125W F TC=0+-100 28540 C4a=178=TO~1781~F
A5R132 07570438 RESISTOR S.L1K L% .125W F TC=0#+-100 24546 Cé~1/B-TO=5111-F
ASR133 D157-0426 RESISTOR 1.3% L¥ .125W F TC=0+=100 26546 Ci=1/8-TO=1301-F
ASR134 0757-0407 RESISTOR 200 1% .125w F TC=04-100 24544 C4-1/8=T0=201=F
ASR135 0757-0436 1 RESISTOR %.32K 1% ,125W F TC=0+-1030 24545 Ch=-1/B8=-TO=4321-F
ASRL36 QT57-0405 RESISTOR 274 1% .125W F TC=0++140 24546 Ca-1/B-TO=2T&R=F
ASR137 DT5T=0430 1 RESISTOR 2.21K 1% 1254 F TC=0+-100 24546 ch=-1/8-T0=221L1~F
ASR 138 075T=0274 RESISTOR l.21K 1% .125Ww F TC=0+ 100 24546 CA=1/8-T0-1213-F
ASR13¢% O0T57=-0405%5 RESISTOR 162 1% .125W F TC=0+-100 24546 L&=1/B-TO=-1523-F
ASR 140 0757-0401 HESISTOR 100 1% .125w F TC=0+-100 24586 Cé-178-TO=10L=F
ASR 141 0757-0410 1 RESISTOR 3QL 1% .125W F TC=0+-100 24545 C4~178-TO=30LR=F
ASR 142 075T=03488 9 RESISTOR 30.1 1f 125W F TC=0+-10C 26548 C4=1/8-T0=-30RL=F
ASR143 QIST-0437 RESESTUR 4.T5K 1% 125w F TC=0+-100 24546 Ch-1/B=-T0=6TS1-F
ASR 144 pIsT-0280 RESISTOR 1K L% .125W F TC=0+-100 24546 C4=-1/8=-TQ=1Q01-F
ASR145 Q157-04046 RESISTOR 182 1% .125W F T(C=0+:100 24566 C4=1/8=TD~182R-F
ABR 146 0757-10%4% RESISTOR 1.47K 13 .125W F TC=0+-100 245eb Ch=1/B6-TO=1871-F
ASR147 2757-1094% RESISTUR 147K LT .125« F TC=0+ 100 24546 Ch-1/8=-TO=14TL-F
ASR 148 0757-0401 RESISTOR 100 1% .125W F T(=Q+« 100 24548 Ca~1/8-TO=10L=F
ASR149 075 7-0401 RESISTOR 100 1% .125wW F TC=0#- 100 2454& Ch=-1/B8-TO=101~F
ASR150 0T5T=-0324%6 RESTSTOR 10 1% .125W F TC=2¢-100 24566 CA-1/8=-TO~LOR0D-F
ASR1ISL DTST-04L4 1 RESISTOH 432 1% .125w F TC=0+-100 24548 Cah-1/B=TO=422R=F
ASR 152 aTs7-0338 3 RESISTOR TS 1% .125W F TC=0+-100 24546 C4-1/8-TO=T5R0~F
ASR 153 07157-0424 RESISTOR 1la1K 17 1254 F TC=Q+=100 24540 C4=1/B=TO~1101~-F
ASR 154 QTI57T=0424% RESISTOR 1.1K 1% 125w F TC=0+-100 24546 C4=1/8=TO=1101~F
ABR 155 Q757=0280 RESISTOR 1X 1% .125W F TC=0+=1030 24546 Ch=1/8-TO-1001=F
ASR 156 0757-0398 RESISTOR 75 1% .125 F TC=D+-100 24546 C4=1/B~TO~T5R0=F
ASR15T p¥5T7=-0280 RESISTDR 1K 1% +125w + TL=0+=100 24546 té-1/8=T0=1001-F
ASR 158 0757-0433 RESISTOR 3.32K 1% 125« F TC=0+-100 24545 Cé=1/8-TO~2321=F
ASR E59 0757-0384 5 RESISTOR 20 1% 1258 F TC=0+-100 19701 MF&C1/B=T0=20R0-F
ASR 160 0757T-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 Ca-1/B=TO=L01 F
ASR161 QIS5 1-0274 RESISTOR 1l.21K 1% .125W F TC=0+=100 264545 L& 1/08-TO=1213=F
ASR162 046%98=3158 RESISTOR 23.7K 1% (125w F T(=0+=-100 16299 C4=1/08-T0=-2372=-F
ASR163 0757=0438 RESISTOR S5.11K 12 .225W F TC=0+-100 24546 Cé-1r8=-TO=5111~-F
ASR164% Q1570346 RESISTOR 10 1% .125d F T(=0+=100 245458 C4-1/8=-T0=10R0O~-F
ASR165 Q75T-0346 RESISTOR 10 1% .125W F TC=0+=100 24546 C4=1/6=TO=10RO-F
ASR1b66 Q75 T-0401 RESISTOR LOO 1% .125W F TC=0+-100 245456 C4~1/B=T0=101=F
ABRLET 0757-0407 HESTSTOR 200 1% .125W F TC=0+-100 24546 C4=1/8=TD=201~F
ASR168 0757-021¢9 1 RESISTOR 3.16K LT .125W F TC=04-100 24546 4=1/78-TO=3161=F
AGR169 0?51-0422 2 RESISTOR 909 1% .125w F TC=0+=100 245486 £4=-1/8-T0=909R=F
ASRLTO Q7570346 RESTSTOR 10 1% .125W F T{=04=100 24546 Cia=1/8=TO=L0R0O=F
ASR1T1 0757-0345 RESISTOR 10 1% 1254 F TC=0+=109 24546 C4-1/8=TO=10R0=F
ASR 172 075T-03486 RESISTOR 10 1% .125@ F FC=0+-i00 24546 Ca=1/78=-T0=10R3=F
ABR1T3 075T=0395 RESISTOR 56&.2 1T 125w F ¥l=0+~100 24 5hé C4=1/B=TO=56R2-F
ASRLTH 0757-0407 RESISTOR 200 1% .125W F TC=0+=100 24546 C4=1/8-T0-201~F
ABR1TS 0757-02%0 RESISTOR 6.,19K L% .125W F TC=0+=100 19741 MFaCL/B-TO=61531=F
ABR1TS 0757-0438 4 RESISTOR 243 1% .125W F TC=0+-100 24546 C4=1/B~TO=2&3R=F
ASRLTY 0643~1055 9 RESISTOR 1M SX .25W FC TC=-800/+9G0 al1zl CBLO55

ASR1TE Q&£83-L055 RESISTOR 1M 5% .25W FC TC==800/+900 01121 {B10S5

ASR179 0683-1055 RESISTOR 1M 5% .25W FC T{==-800/+900 a1121 cBloss

AS5R 160 Q683-1055 RESISTCOR 1M 5% .25W FC TL=-BOO/+9300 o1121 CBlO5S

ASRI81 0633-1055 RESLSTOR 1M 5% .25W FC TC=-B800/+900 orizi CBLDS5

ASRL22 06831655 RESISYOR 1M ST .25w FC TC==B800/+300 niiz1 CB1055

ABR183 OTS57-0388 RESISTOR 30.1 1% .125W F TC=Q+=100 24546 Ch=1/8-T0=30R1~-F
ASRLAG 0s83-1055 RESISTOR 1M 5% .25w FC TC=-800/+900 01121 (B1055

ASR185 06B3-105% RESISTOR 1M S .250 FC TC==804/+900 ori1zt CBl05%

ASR186 D&683-1055 RESISTOR 1K 5% .25W FC TC*-800/+900 0l1l2t CBlO55

ASR187 Q757-0422 RESISTOR 909 1% .125W F TC=0+-100 2454b Ch=1/8=T0=FQ9R~F
ASR 188 2100-055% 5 RESISTOR=VAR TKMR 500 3HM 103 { TJP ADJ 73128 TZPRS00

ASR1B9 0T57-0388 RESISTOR 30.1 1% .125W F TL=04+=100 24546 Che1/8-TO=30RL=F
A5R190 Q7S5 T-0%08 RESISTOR Z&43 1% .125W F T(=0¢=100 245646 Co4=1/8-TO=243R~F
ABR1L9L 0757-G408 RESISTOR 243 LY .125w F T(s0e=100 24544 C&-1/0-TO=243R~F
ASR 192 0757=0401 RESISTOR 100 1% .125W F TC=0+-100 24545 C4~}/B-T0-101=F
ASR192 G757-0401 RESISTOR 100 1% +125W F TC*0#+=100 24546 Cé=-1/8-TO=LO0Ll=F
ASR192 0698-8422 1 RESISTOR 1.27K 1% .125w F T{=20e-100 16299 C4=1/B=TO=L271-F
ASR199 o75T-0412 1 RESISTOR 345 13 .125W F TC=0+-100 24546 Ck=1/8=TO=3E5R=-F

See taple 6—3 for Manufacturer Codes

6—11




—R72— — R3?—
COMPONENT  CIRCUIT k2 (] ki
gpoenT cipcy IR
2 ! 2 o 2 2 g ©® g o T 2283 3258 — R100——
-] ¥ ¥ o -] NN & r OFE e Or -
’ S oz @ [T ITTT 8
s N e ° ] ! R
T - ORRG “x0 O
1 12 ( ) azs , . OQB
—R66— —RE7T— — — — R27— e
o K )
; —CBi—  —CSi— —Cce- 34— —co— e
15 LI (G R &5 — e — R25 — 28—
17 B K> |1
S - 3
" o 1D — RE1 —— .I_ — RE2—— — Ra— @ | —R22— & Ri6 | 288
£ — 27— @ o oo
—C60— e | | —oet— _R7L -3 & | —c20— L
I % —Clz— —RIE—— | g —R8I— —REB6—
— REB4-— o o — | —c80— —ca—
‘ —RIT— CRI0— ——RI104
| \ ‘ T ‘ ‘ ! | } ;'Z ' | 3 | —‘ L;“——O R R
o o —Rlb— —REI— —RBL—
& 23 £ J4 2 = - Rif—— 5! —cri7— @ 1| _ _
& o ©® 3 | { a9 © T Ris— 84 CRICO
| T | ‘ & | — RIs— & r _ re g 2 —CRIO1 — oc
I & l T o | T o —CRIZ—  ga
-3~ R —cRi3— SO

o

- €100 (COMPONENT SIDE )
S C¥0Z (CIRCUIT SIDE |}

—C68—
;

C62
RS9

—C54—

— RS{ —
—RS56 ——
—RS5 —
—CE7T—

REF GRID | REF GRID| REF GRID| REF GRID! REF GRID| REF GRID| REF  |GRID
DESIG | LLOC | DESIG [LoC | DESIG |LOC | DESIG [LOC DESIG [LOC | DESIG |LOC | DESIG [LOC
c1 F-3 | ce2 D-5 | CR163  L-5 | @13 E-3 | R7 H-5| R43 E-5 | R8O 1.4
c2 G-5 | c63 E-4 N Ql4 E-3 | . Ra4 F-5{ R81 -4
c3 H-5 | Cea E.3 ‘é:‘dg‘; ':(z Qis o3 B3 M4 ras £-5 | R82 )3
C11 G-5 | Cc65 D-3 | ZRrl106 K_4 Qle E-3 R10 |4 R46 R-4 | R83 1-4
c12 F-4 - Ql7 D-4 R47 E-5 | R84 J-4
c13 G-4 | C67 E-5 ERW? ’__Ka“ Qs E.4 | R13 H-4 | R48 E-4 | R85 J-a
c20 -4 | C68 E5 | K2 F2 1 ai .4 | Rla F-4 | Rag F-5 | R86 34
cz21 I-5 &9 E-3 | 2 2 | @20 -3 + R15 F-4 | R50 F-a | R87 J-4
ca2 G-4 L3 c-2 | az1 J-4 1 RI1& F-4 | R53 E-4 | R90 1-2
cz23 H-4 | c70 E-4 | La H-3 | Q22 43 t R17 F-4 | RS54 D-5 | ROl -2
cz4 H-3 | C80 1-4 L6 F-5 | Q23 J-2 .« R18 G-4 | R55 D-5 | R92 J-3
c25 G-3 81 J-4 L8 F-4 24 .2 + R19 G4 | RrR56 D-5 R93 -2
c26 F-3 | €90 L-2 | L10 D-2 | Q25 J.2 * R21 G-3 | R57 D-4 | R94 J-2
cz27 H-3 | C91 J-2 LS H-3 | Q26 J-2 i R22 H-3| R58 b-4 | R95 J-2
c28 H-3 | C100 K-5 I Qi H-5 | Q27 M-3 ¢ R24 G-4 | R59 E-5 | R96 J-2
c29 G-5 clol L-2 Q2 H-5 | @28 M-5 1 R235 G-3| R61 D-3 R97 J-2
C30 H-5 cloz K-5 Q3 H-4 | Q29 G-6 R26& H-3| R62 F-3 R100 L-2
c31 H-4 | c103 L-3 | Q4 G-3 | Q30 &.5 | R27 H-3| R&4 D-4 | R101 K-2
Cal F-5 c1l04 K-4 | Q5 H-3 | @31 G-5 R28 H-2 | R&5 D-3 R102 K-2
caz F-5 | Cl05 K-4 | Q8 G-3 | Q32 G-5 | R29 H-2 | Re6 E-3 | R103 K-2
51 E-3 | CR1 H-5 | @7 H-3 | R1 G-5 { R30 H-2 | rR67 E-3 | R104 L-4
cs52 E-5 CR6& H-4 [eY:} G-4 | R2 G-5 R32 1-2 R68 E-2 R105 K-3
C53 C-4 | CR7 E-4 | Qo G4 | R3 H-5 | R39 F-5 | Reg g£-2 | R106 K-3
c54 B-5 CR100 L-4 @10 ES R4 H-5 R4Q0 G-5 | R70 E-2 7107 K-3
Ce0 D-4 CR101 L-4 Qli E-5 R5 H-5 R41 F-5| R71 E-4 U1 L-2
C6l F-4 | CR102 L-5 | Ql2 E-4 | rR6 H-4 | R42 F-5 | R72 F-z | w2 L-3

Figure 6—3. Component Layout — Board A6
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Table 6—6 Board AG Replaceable Parts List

rence HP Part L.

Ref? enc Qty Description Mfr Mfr Part Number
Designation Number Code

Ad QBOL3=5650k 1 BOARD ASSEMALY, AMPLIFIER QUTPUT 28480 08013546504
AsCl G 1a0—-2307 1 CAPACITOR=FAD 4TPF +=5% 300WMVYDC MICA 28480 0160=230T7
AsCl 0160=-0356 2 CAPACITOR-FXD 18PF +=5% 300WYDL MICA 28480 0L&5G=0356
ALCl 0140~2306 3 CAPACITOR=FXD 27PF +=5% 3Q0WVDC MICA 28480 01&60-230¢
R&6C2Z 01500030 2 CAPACITOR=-FXD 100OPF +B0=-20% LQDOWVDL 28480 GE50-0050
AGC3 Q1502306 CAPACITOR=FXD 27PF +=5% 300WVOC MICA 28480 0160=-2306
ASC1L 01602055 12 CAPACITOR-FXD .QlUF +80-20% 100WVDC CER 28430 01560~20%5
A&CL12 0160-2035 CAPACITOR=FXD LOIUF +30-20% 100wvDC CER 28480 DL6D-2055
A&C13 D1560~-0174% 13 CAPACITOR=FXD &TUF +80=20% Z25WV0DC CER 28480 0160~ TH

A&L 20 0160-0174% CAPACITOR~FXD +ATUF +80-20% Z25WvD(C CER 28480 0140=01 7%
AGC21 01 80-00%8 2 CAPACITOR=FXD: 100UF+=20% 20VDL TA 56289 15001 07 X002052
ABC22 Q1560-0L T4 CAPACITOR=FXD .47UF +80=20% 25wvDL CER 28480 01&60-01 74
A6C23 01602035 CAPACITOR-FXD OlUF +80=20% LlO0W¥DC CER 28480 0160-2455

ALL 24 0l60-209%5% CAPACITOR=FXD LO0IUF +80-20% 100WVYDC CER 28480 0140=2055
ALC2S 0121-0046 z CAPACITOR=Y TRMA=-CER 9/3SPF 200V PC=-NTIG QQ8s6s 304322 9/735PF N650
ASLC26 0140-0190 2 CAPACITOR-FXD 39PF +=5T 300WYDL MICA T2138 DM1SE390J0300MVLICR
AGC 26 01800356 CAPACITOR=FXD 18PF +~=5T 300#VDC MICA 28480 0l60~03556
A6C2E 0140-0202 2 CAPACITOR=FXD 15PF +-5% S500WYDC MICA T2136 DML5C15QJ0500WYICR
AsCZe 0140=-2150 2 CAPACITOR~FXD 33PF +-5% I00WVOC MICA 28480 0160-215%0

ABC 24 0140-0201 r CAPACYITOR=FXD 12PF +=5% S00WVDL MICA T2134 DM13L120J0500WYLICR
AGC27 0160-2055 CAPACITOR=FXD .01UF +B0=-20% 1Q0wYDC CER 28480 01&60~-2055
AsC28 0180-02%1 L) CAPACITOR~FXD; 1UF+=10% 35VDC TA=-SOLID 56289 15001 05X903542
ALC2% 0160-20%5 CAPACITOR-FXD .OIUF +BD=20% LOOWVDC CER 20480 0160-205%
AsC30 01800291 CAPACITOR=FXD; IUF+I0% 35VDC TA=SOLID 56289 15001 05X9025A2
A&C3L 0160-2259%9 2 CAPACITOR=-FXD 12PF #=5% S00WVOL CER 28480 0L&0=-2259
A&C&l 0150-0050 CAPACITOR=FXD 1006PF +80=20% 1000WYDC 28480 0150~0050
ABCH2 G 160-2308 CAPACITOR=FXD 27PF +=5% 300WYDL MICA 28480 0l60=-2306
AGCH1 01602055 CAPACITOR~FXD .C1UF +BD~-20% 100WYDC CER 29480 0160=-2055
A6CS2 0160-2055 CAPACITOR=FXD L01lUF +80-20% lAaowv0DC CER 20480 0160-2055
ASCS3 Q150—2055 CAPACITOR-FXD LO01UF +80=-20% l00OWVDC CER 28480 0150=2055
ABCSH 0160-0174& CAPACITOR=FXD +4TUF +8()=-20% 25WvDC CER 28480 0150-01 7%

AGC &0 01600174 CAPACLTOR=FXD L4TUF +80-20% 25WVDC CER 28480 DL50-0L T
AbCol 0160-0174 CAPACITOR=FXD .4TUF +B80-20% 25WVYDC CER 20480 D160-01L T4
AsCs2 0180~00%8 CAPACITOR=FXD; LODUF+=20% 20V0C TA 56289 15001 07T X002052
AECGE3 01692055 CAPACITOR=FXD LOIUF +80~20%T 100WYDC CER 28480 0160-2055
AbCEM 0160-2035% CAPACETOR=FXD .0I1UF +8)-20% 100WvDC CER 28480 0150=2055
A&CES 0121-0046 CAPACITOR=Y TRMR=CER 9/35PF 200V PC-WTG d08ss A04322 9/I5PF Nb&SO
A&CHT 0180=-0291 CAPACITOR=FXD: LUF+—10% 35v0C TA=-50LID 56289 1500105X9035A2
A&C BB 3160-2055 CAPACITOR=FXD +OLUF +80=20% 100w%YDC CER 28480 0160=2055
ABCET 0180=-0291 CAPACITOR~FXD; lUF+10% 35vDC TA~SOLID 56289 1500105 X3035A2
A6CTO Ql60=2259 CAPACITOR=FXD 12PF +~5% SQOWVDC CER 28480 0160=225%

A&C 80 3160=-0174 CAPACITOR=FXD +47UF +80-20% 25wvDC CER 28430 0160-01 T
A6CSL 0160-01T74 CAPACITOR-FXD 4TUF +8p-20% 25wvDC CER 28480 0160=0LTk
A&L9D D166-01T4 CAPACITOR=FXD +&#TUF +B0=20% 25wvOC CER 28480 0160=01 T4
ASC9L 0160-01T4 CAPACITOR-FXD #TUF +B0=-20% 25wvD( (ER 28480 0160-01T4
ASCTO0 D180-1T784 2 CAPACLTOR=FXEC 1J00UF +T75~10% &QVDC AL 56289 39DL0O8GO4 0GPy
A&C 101 D160=2940 2 CAPACITOR=FXD 4TOPF +=5% 300wv0C MICA 28480 Q0l160=-2940
ABCL10Z 0180-1784 CAPACITOR-FXD 1000UF +75-10% 40vDC AL 56288 350108G040GPE
A&CLD3 0160-2940 CAPACITOR-FXD 470PF+-5% 300WVDC MICA 28480 0160-29240

AGL 104 0160~-4213 2 CAPACITOR=FXD <IUF +=20% SOWVDC POLYE 23480 0160=-4213
AsCl05 01504213 CAPACITOR=FXD +1UF +-20% 50WYDC POLYE 28480 0150-4213
ASCRL 1902-0025 i DIODE=~ZNR 10V SX DO=7 PD=.4W TCr+.056% O&TL3 51 10939-182
AGLCRE 1901-0333 & DIODE=SCHOTTKY 208480 1901=-0533
AHCRT 1901~0533 DIODE-SCHOTTKY 28480 1901-0533
AHCR100D 1951-0159 8 DIODE=~PWR HECT 400V 750NA DG=-41 47T13 SR1358=-4
ASCR10L 1901=-0159 DIODE=PWR RELT 400V TSONA DG-4] 04713 SR1358=4
AGCR1D2 1901~0159 DIGDE-PWR RECT 400¥ TSONA DO=41 04713 SkL356=4
AGCR103 1901=Cl59 DICDE~PWR RECT 400V 750NA DO-41 04713 SR1358-%
AGCR104 19Q1-0i59 DIODE=-PWR RECT 450V TS50NA O0=41 04713 SRE358-&
AGCRLQAS 1901~0159 DIODE=PWR RECT 4GGY 7S5CNA O0~=4% 04713 SR1358-&
AGCR106 1%01-0159 DIODE=PWR RECT 400¥ 7TSONA DO=4%1 QaTid SK135E-4
ASCR107T 1991-0159 DIGDE—-PWR RECT 400V 7SONA DO—41 04713 SR1358=4

A6K 1 Q490—-i079 2 RELAY=REED LA .54 100V CONT Sv=COIL 28480 0490~1079
AGKZ 0490-1079 RELAY-REED 1A .5A 1l00Y CONT Sv-COIL 28480 0490=-1G79
ALl 91014613 2 COIL=-FXD MOLDED RF CHOKE «&7UH Z3% 24226 157470

AbLZ 9100-161%1 2 COIL=FXD MOLDED RF CHOKE .22UH 20% 24226 15/22Q

AGL3 9170-0025 a CORE=SHIELDING SEAD Q2114% 56=590-65A2/%A
ABLA 3170-0079 3 CORE-SHIELDTNG BEAD n2114 56-590-65A2/4A
A6LE 9160~-1613 COIL=FX0 MOLDED RF CHOKE .47Un 20% 24226 15/470

AGLR gL0¢-1611 COIL=FXD MOLDED RF CHOKE +22UH 20% 24226 15/220

ABLY 9170-0029 CORE-SHIELDING BEAD 02114 56-550-65A2/4A

See table 6—3 for Manufacturer Codes




Tahte 6—6 (cont'd) Board AB Replaceable Parts List

nce HP Part .. M

Referenc Qty Description fr Mfr Part Number
Designation Number Code

AL 10 F17T0=-002% CORE=SHIELDING BEAD d2114% 56=590=-6582/44
AEMPY4 1205-0037 2 HEAT=0DIS5IPATOR SGL TO-34 PXG, 04 28480 1205~0037

ACMPS 1208-CC37 HEAT-DISSIPATGR 5GL F0-3& PKG, 05 28420 1205=-0037

AGNPS 1205=0033 8 MEAT=DISSTPATOR SGL Y0-5/T0-39 PKG, (6 28480 1205-0033

ALMPT 1235=-0033 HEAT=GISSIPAYOR SGL TO-5/TJ3-39 PKG, 07 28480 1225=0633

ALMPY 1205~0011 2 HEAT=DISSIPATCR SGL Tu=5/T1=39 PKG, 00 28460 1205=0011

AGMPLS 1205-0033 HEAT-DISSIPATOR SGL TO-5/T0-39 PKG, Nls 28480 12C5-0333

AEMPLG 1265-0533 HEAT=0ISSIPATOR SGL TO=5/7Y3=39 PKG, (16 28480 1205=0033

AGMPLE 1255=0011 HEAT=DIS5SIPATOR SGL TO=5/T0=3% PKG, (13 28460 1205=0011

AGMPZO0 1205-0033 HEAT-DISSIPATOR SGL TO-S5/T0-39 PKG, 070 28480 1208-0033

AGCMP22 12050933 HEAT-DISSIPATOR SGL TG-5/73-39 PKG, QZ2 20480 1205=0033

AGMPZ4 1205-0033 HEAT-DISSIPATOR SGL TO=-5/T0=39 PKG, 024 28480 1205=0033

AEMPZE L1205~0033 HEAT-DISSIPATOR SGL TOD-5/73-39 PKG, 026 28480 1205-0033

AGMP2T 0340=-0720 1 INSULATOR=XSTR TO-18 «1-THK 28480 0340-0T2C

AEMP23 12¢0=-0185 1 INSULATOR=XS5TR TD=-5 .075~THK 13103 TTLT=86N RED
A6Q1 1854=0345 2 TRANSISTOR NPN 2H5179 51 TO-T2 PO=200MN 04713 2N5179

ABQZ 18540345 TRANSTSTOR NPN ZNBLT9 51 TG-72 PO=200MW 04713 2NE1T2

ABQ3 1853-0218 1 TRANRSISTOR PNP SI1 TO=18 PD=350MW 28480 1853=0218

AeQ4 18530357 2 TRANSISTOR PNP S1 TD-~18 PD=36QMW 28480 1853=-0357

ABQE 1853-0357 TRANSISTOR PNP S1 TO-18 PD=360Mw 28480 1853-0357

ABRQSG 18530315 2 TRANSISTOR PAP S]1 TO-39% PD=1w FT=1GMI 28480 1853-0315

A6Q7T 1853-031% TRANSISTOR PNP SI TO-39 PD=1W FT=]GHZ 28480 1853-0315

A6QB 1853-00236 3 TRANSTISTOR PNP 51 PO=310MwWw FT=250MHZ 28480 1853=-0034&4

AEQRS 1854=0003 1 TRANSISTOR NPN 5[ TO=39 POa800MW 28480 1854=0003

A&QL0 1853=0015 2 TRAMSISTOR PNP S1 PD=200MW FT=S5GOMHI 2B480 1853-0015

AGQ 1L 1853-0015 TRANSISTOR PNP SI PD=2Q0MW FT=500MHI 28480 1853=00LS

AtQl2 1854=0009 1 TRANSISTUR NPN ZNTOZ SI TO=18 PD=300MNW 28480 1854=-0009

AGL13 1854-0332 & TRANSISTOR NPN SI TO—-39 PD=LW FT=800MHI 28480 1854-0332

5014 1B54-0332 TRANSISTOR NPN SI T0=39 PD=iW FT=803MAZ 26480 1854~0332

ABQ LS 1854-0332 TRANSISTGR NPN SI T0O-39 PU=1W FT=A300MAZ 28480 1854-0332

ALQLS 1854~0332 TRANSISTOR MPN SI T0=39 PD=1N F[=BGONHZ 28460 1854=0332

AGQLT 1854=0215 a TRANSISTOR NPN SI PDa35CMW FT=300MHI 04713 SPS 361t

AGQ18 18530012 1 TRANSISTOR PNP ZNZ2904A 51 TO~5 PO=&£00MM 01295 2N29044

ALQlS 18%54~0215 TRANSISTOR NPN 31 PO=350MW FT=300MHI 24713 SPS 3l

46020 1853=-0027 2 TRANSISTOR PNP SI TO=39 PL=lW FT=100MHZ 28480 1852-0027

AGQ21 1853=0038 TRANSISTOR PNP S1 PD=310MW FT=250MHI 28480 1853-00386

ABQ22 1854-0039 2 TRANSISTOR NPN 2K3053 SI TD=S5 PD=1w 04713 ZN3053

A6G23 1854~0215 TRANSISTOR NPN ST PD=350MW FT=300MHI o4T13 SPS 3611

AbQ24% 18530027 TRANSISTOR PNP 51 70-39 PD=)1wW FT=100MHZ 28480 1853-Q327

AbQ25 1853=0036 TRANSISTOR PNP S1 PD=3L0MW FT=2508H7 28480 1853-0036

ABQ26 1854-0039 TRANSISTOR NPN 2N3053 31 TD~-5 PD=1n 04713 2H3053

A6Q27 1854~C433 2 TRANSISTCOR NPN S1 PD=GOHW FT=2MHZ 28480 1854=04%33

ABQZB 1854~0433 TRANSISTOR NPMN ST PD=90W FT=ZMHI 28%80 1854=0433

A6Q29 1854-0630 & TRANSISTCR NPN S1 TO-52 PD=3460MW Q%713 552077

A6Q30 1854-0630 TRANSISTOR NPN §51 TO=52 PO=35DMw 04713 552077

L6031 1854-0630 TRANSISTOR NPN S1 TO=5Z PO=360MW 04713 $52077

A&G32 1854~0430 TRANSISTOR NPN S§ TO-52 PD=3&0Mw Q4713 532077

AGR 1 075T=040L Z RESTISTCR 100 1T .L25W F TC=(0+-100 24546 C4=1/8«T0=101-F
A&R2 0698-4418 2 RESISTGR 205 1% .125W F TL=0#+=100 1629% C4=1/B=TO=205A=F
AGR3 0757-0280 2 RESISTOR 1K 1% 125K F TC=0+-100 24546 C4=1/8-T0-1001~F
LERG aT57=-0217 4 RESISTOR 1.33K 1% .125W F TCa0+=100 24546 C4=~1/8=TO=L331~F
AERS D757T-0395 2 RESISTOR 5642 1% +125W F TL=Qew=100 26546 C4=1/8=TD=54622=F
ABRG 0698=-3438 2 RESISTOR 147 iX¥ .125W F TC=04-100 16299 C4=1/3-TO=~[6¥R=-F
AERT 87580029 r4 RESISTOR 470 5% .25+ F TC=0+100 24546 C5=1/4=T0=471>)
AGRSB 075T-0419 2 RESISYOR 681 1X .125W F TC=0+-100 245646 Ch=-§/8-TO-6BLR~-F
ASRG QI57-0317 RESISTOR 1.33K 1% .125# F TC=0+100 24546 C&=1/8-TO-L33]1-F
AGR 1D 9T57=-0216 2 RESISTOR €1.9 1% 1254 F TC=0+=100 24546 C4=1/B+TO~6192~F
AGR13 0757-g118 1 RESISTOR 100 1% 25w F TC=0+=140 24548 CL5-1/4~TO=101=F
AGR 14 0TS 710288 2 RESISTOR 9.,09K 1T 125w £ TC=0+=100 19701 MF4C1/8~T0+2091~F
A&R1S 0T57T=0442 2 RESISTOR 10K 1% .125W F TC=0+=100 24546 C4=1/8=TO=L002=F
AGR 18 QI57T-0433 1 RESISTOR 3.32K 11 .125w F TL=0+=100 24546 C4=1/B=TO=3321L=F
ABR1T D157-0405 2 RESISTOR 162 1% 125w F TC=0+=100 24546 Ca=~1/8~TO=152R=F
ABR 1B Q07570418 2 RESISTOR 619 1% .125w F TC=0+-100 24546 CA=1/6=TO=619R~F
ALR1? DT60—-002% 2 RESISTOR 10Q 5% 1w MO TC=0+-200 FROO3 c3az

R6RZL DT5T=-0500 4 RESISTOR 30.1 1% .25W F YT(C=0+=100 24546 L5-1/4-T0=30R1~F
ABRZ2Z @757-0500 RESISTOR 30.1 1% .25W F TC=0+-100 24546 C5=1/4-TO=30PLF
AGR 24 0698=3442 1 RESISTOR 237 1% .125% F TC=s0+-100 15299 C4=1/8-TO=23TR>F
AGRZ25 2100=0568 2 RESISTOR=-VAR TRMR 100 OHM 10% L TOP ADJ 73138 T2PRAi0D

AER 26 07571~0353 4 RESISTOR 47.5 1% . 1254 F TC=0+=100 24546 Ch=1/B8=TQ=4TRS=F
AGR2Z2T 0T5T-0393 RESISTOR 47,5 1% 125w F TC=0+~i00 26544 C4a=1f/8-TQ~4TRI=F
ABR 2B 0757-0801 & RESISTOR 150 1% .5W F TC=0+=100Q 192701 MFTC=1/2-TQ=15Lk=F
ABRZY 2757-0801 RESISTOR 150 1T .5W F TC=0+-100 13701 MF?C-172-T0-15]-F
AGLR 3D o075 71-0801 RESISTOR 150 1% .SW F TC20+=100 19701 MFTC=1/2-TQ=15t=r
AER 32 0757T=-0274 2 RESISTOR 1.21K 1% .125W F TC=20+-100 24546 C4=1/B-T0O=1213=~F
ABR 3S 0&£98-0082 2 RESISTOR 464 1Y .125W F TC=0#= 100 16299 CA=1/8=-T0=4640~F
ABR 3G 075T~04006 2 RESISTOR 182 1% .L25W F TC=0+=10D 24545 C4%1/8~T0=182R=F
AGR&D Q757-0401 RESISTOR 100 1% .125# F TL=0+=300 24566 Cé=1/8=T0=101=F

See table 6—3 for Manufacturer Codes




Table 6—6 {cont’d} Board A6 Replaceable Parts List

6—-15

e HP Part _r Mfr

Referenc Oty Description Mfr Part Number
Designation Number Code

AER 41 0698=04082 RES]ISTOR 464 1% .125W F TC=0+:1G0 16299 C4=1/8-TO=4840=F
ABR42 0638=-4418 RESISTOR 205 1% .125W F TL=0+-100 16299 C4=1/8=TO=205R=F
ASR%&3 0757=-0280 RESISTOR 1K 1X .125W F TC=0¢=1J0 24546 C4=1/8=-T0=1D0L1=F
AGR M 0757=-0317 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C&=1/8=-TD=1331=F
A&RAS 0T57-0395 RESISTOR 5642 1% .125W F TC=Q+—100 24546 C4=1/8=TO=56R2=F
AbR&E 069B=3438 RESISYDR 147 1% .125w F TC=0+-100 16299 C4=1/8=-TO=L&4TR=F
AER ST 0758-0029 RESISTGR 470 5% .254 F TC=0+=100 24546 C8=1/4=-T0=4T1-J
ASR 48 0757-0419 RESISTOR 681 1X .125W F TC=0+-100 245486 C4=-1/8-T0=~6B13=F
AR &9 0757-0317 RESISTOR 1.33K 1¥ .125w F.TC=0+=100 24546 (4#=-1/8+TD=1331-F
A&RSD 0757-0278 RESISTOR 61.9 1% .125W F TC=04=100 24556 C4=1/8=-TO=-6192=F
ASRS5T 0758=-0013 1 RESISTOR 120 5% .25 F TC=0+-100 24544 CS5=1/4=-T0=121=J
A6R 54 07571-0288 RESISTOR 9.09K 1% .125W F TC=0+ 100 19701 MF4C1/3=T0=503L=F
ABRS5S 075T-0442 RESISTOR 10K 1% .125W F TC=0+4=-100 26546 Ch=1/8=TO=1D02=~F
A&RSE grst-0279 1 RESISTOR 3.16K 1% .125W £ TC=04=100 24566 C4=-1/B8=-F0=3L1EL~F
A&RST 0757-D405 RESISTOR 162 1% .125W F TC=0+~-100 24546 C4&-1/8-T0-152%-F
ABRS5B 0T757=0418 RESISTOR 619 1T 1250 F TC=0+=100 24546 C4=1/8-T0O=£19=F
A&RSY 0760-0024 RESISTOR 100 5% 1W MO TC*04~200 FROQ3 caz

AGR&1 0757-0500 RESISTOR 30.1 1T .25W F TC=0+=100 24546 C5=1/4-10-=30R1~-F
ALREZ 0757=-0500 RESISTOR 30.1 IR .25W F TC=0#=100 24546 C5=-1/4-T0=-30R1=-F
AGR&S D&98=- 3443 1 RESISTNR 287 1% .125W F# TC=0+=100 16299 C4=1/8~TO~2BIR-F
A&R 65 2100~-0568 RESISTOR=VAR TRMR 100 OMM 10% C TOP ADJ 13138 T2PR10D0

ALREE 0757-0391 RESISTOR 47.5 1T ,125W F TCx0e=i00 28540 C&~1/8=TO=47R5~F
AbRST g757-0393 RESISTOR 47.5 1X .125M F TC=0+4=100 24546 Cé=1/B>TO-%TR5=F
ARG 0757-0801 RESISTOA 150 1% .5W F TC=0+-100 19701 MFTC=1/2-TQ=151~F
AGR B9 G157-0891 RESISTOR 150 1% .5W F TL=0+-100 13701 MFTC-1/2 -TO=~151=F
ASRTD 0757=0801 RESISTOR 15¢ 1% .5W F TC=0#=100 19701 MF7C-1/2-T0=151~F
ABRTL 0757-0405 RESISTOR 182 1% .125%W F TC=0++100 24545 C4-1/8-T0-182R~-F
AGRT2 0157-0274 RESISTOR 1.21K 1% .125W F TC=0+4=100 24546 L4 1/8-T0-1213=F
AGRBD 6698-3496 L4 RESISTOR 3,57K 1% .125W F TC=0+-100 16296 C4=1/8-TO=35TR=F
ASRAL P698=4455 2 RESISTOR 536 1% .125W F TC=0+=100 24546 C4-1/8+TO~536R~F
AGRB2 0757-0997 2 RESISTOR 39.2 1% .5w F TCa0++100 1970} MFTC1/2-T0=39R2~F
AGRE3 B757-0415 & RESISTOR 475 1T .125W F TC=Q+-100 24546 C4-1/8=TO=4T5R=-F
AbRBA 3698-4421 2 RESISTOR 249 1% .125W F TC=0+-100 16299 C4=1/8-TO=24GR-F
AGRAS 06983496 RESISTOR 3.57K 1X .125W F TC=0+-100 16299 CH-1/8-TQ=357R-F
A6R Bs 0T57-0418 RESISTOR 475 1% .125W F TC=0+-100 24548 C4=-1/8=TO-4T5R-F
ASF 87 0760~0026 & RESISTOR 75 2T 1w MO TC=0+-200 FROD3 ca2

ALRT0 0698-34%6 RESISTOR 3,.57K 11 .l25W F TC=0+ 100 16299 C4=1/8-TO=-35TR=F
ALR 31 0757-0415 RESISTOR 475 1% .125w F TC=0+-1400 24546 C4-1/8-TO=4T5R-F
AGRT2 0760-0026 RESISTOR 75 2% LW MO TC=0+-200 FRQ03 c32

A&R 53 D698~4421 RESISTOR 24% 1% .125W F TC=0+-100 18299 C4-1/8~TO-2&9R=F
A&R 94 0757=0415 RESISTOR 475 1% .125w F TC=0+-100 24546 C4%=1/8-T0-4T5R~F
ASR 95 D63 8=-3496 RESISTOR 3,57K 13 .125W F TC=Q+-100 16259 C4%=1/B=-T0=357R=F
A6R 9% 0598-4455 RESISTOR 536 1% .125W F TC=0+-100 24546 C4=1/8-TO=53ER=F
AGR ST VT5T-Q957 RESISTOR 39.2 1% .5W F TC=0+-100 19701 HFTCL/2=TQ~39R2-F
ABRLOD 0811-0529 F4 RESISTOR .51 5% 2W PW TC=04-B00 75042 BWH2=R5L-J

ASR101L 0757=0435 2z RESISTOR 3.92K 1% .125W F TC=0+-1Q0 24546 C4=1/8=TO~3521=F
A6R102 2108-3211 F4 RESISTOR=VAR TRMR 1KQOHM 108 C TOP ADRJ 73138 TZPRIK

ABRLO3 Q698~3452 2 RESISTOR 2.67K 1% .125W F TC=0Q+=100 16299 C4»1/8-TQ=256T1~F
AGR 104 0Bl1-0929 RESISTOR .51 5% 2W PMW TC=D4-380¢ 75042 BWHZ2=RS51-J

AGR1O5 0T57T=0435 RESISTOR 3,52K 1l¥ 1259 F TC=0+-100 24546 C4=1/8-TO=3921-F
AER10E 2100-3211 RESISTOR-VAR TRMR 1KOHM 10X C TOP aADJ 73138 TZPRIK

AER1OT D&9B~ 3492 RESISTOR Z.67K 1% +125W F TC=0+=100 16299 C4=1/8=T0=26T71=F
ABUl 1829-0196 2 IC LIN REGULATOR 97263 T23HL

AGU2 1829-0L % IC LIN REGULATOR a7283 T23HC

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

HP Part . fr
Reference P Par Qty Description M Mfr Part Number
Designation Number Code
AT QBOL3=~665Q5 1l BOARD ASSEMBLY, MOTHER 26480 080E32=-66505
ATCR1 1901-0533 DIODE-SCHOTTKY 28480 1901-0533
ATCR2 LS01-0533 OFWE-SCHCTTKRY 28450 1901-0533
ATCR3 15%:i~0533 DIJDE=SCHOTTKY 28480 1901-0533
ATCRS 1901-0533 OINDE-SCHOTTKY 28480 1901-0533
ATJS 125]1-2026 1 CONNECTOR~PC EDGE 18=CONT/ROW 2~-RCNWS 71785 252=18~3)=300
ATLL 9140-0118 2 COIL-FXD MOLOED RF CHOKE 50QUH 5% 24228 197503
ATL2 S140-0G118 COIL~-FXD MOLDED RF CHOKE 580UH 5% 24226 15/503
ATL3 2170-0029 CORE=SHIELDING BEAD 02114 56=550=65A2/44
ATLSG 9170-0029 CORE=SHIELOING BEAC 02114 S6~590-6542/44
ATLS $170-0029 CORE-SHIELDING GEAL 2114 56+590-65A2 F4A
ATLG 917¢-0029 CORE=SHIELDIMNG BEADC G211l 56=593-65A2/44
AT 9170-0029 CORE~SHIFLDING BEAD 02114 56=590-65A2/%4
ATLS 917T0~-0029 LCORE-SHIELDI NG BEAD 02114 56-590-6542/744
A7 4P S02C-3440 £ SPRING DETENT FOP S1, 52, 53, 56, S7 2RABD 02G-2449
ATRT 0760~0027 & RESISTUR 150 2% lw MO TC=0#=200 FROC3 L3z
ATRS 0160-0027 RESISTOR 150 22 LW MO TC=0+=200 FRQO3 c32
ATRS 0760-0027 RESISTOR 150 2% 1w MO TC=0+=230 FROQ3 €3z
ATR1D 0760-0027 RESISTOR 150 2% 1w MO TCa0+=200 FROO3 ciz
ATR11 0T6571-0172 2 RESISTOR 37.4 1% .50 F TC=0+=100 19701 MFICL/Z-TO=370%F
ATR12 QrI5T=0172 RESISTOA 37.4 1% .5W F TC=0+=100 19701 MFTICL/2=TO=3TR5~F
ATRL3 0760~-0028% RESISTOR 75 2% 1W MO TCmO+-200 FROO3 €3z
ATR Y4 0760~-002¢ RESISTOR 75 2% 1W MD TC=0¢=200 FROO3 [ ¥
ATR1S 0760~0026 RESISTOR 75 2% 1w MO TC=04=200 FR0D03 c3z
ATR1l6 2760~0026 RESISTOR T5 2% iW MO TC=0+~=200 fROO3 £32
ATR1Y S T=-079%9 2 RESISTOR 121 i% .5W F TC=0+=£00 13701 METC-1/2-TD=121Rnf
ATR1B OTST~0T99 RESISTOR 121 1R .5W F TC=0+=100 197101 MFIC=1/2>TO=121R=F
ATR19 0698-3815 2 RESISTOR 62 5% 2w MO TC=Qw=200 16299 FP42=2-TOO0=&62R0O=}
ATR20 0698~3616 RESISTOR &2 5% 2W MO TC=0+-200 156299 FPAZ»2=TOO=42R0~J
ATR 2] 87141-0003 2 RESISTOR &2 S% LW MO TC=Qe=200 24544 FP32=1=62R0=J
AFRZZ 3761-0003 RESISTOR &2 5X Lw M3 TC=Q+-200 24546 FP32-1-62R0=]
ATR 23 GIsT-00TL 2 RESISTOR 247.5 1% .25W F TC=Q+=~100 19701 MF52C1/4=TO~24TRS=F
ATR24 071570071 RESISTOR 247.5 1% .25W F TC=D4=100 19701 MF32C1/4=TO=24TRE~F
ATR2T OTST-080T F4 RESISTOR 200 LY .i25W F TCaO+100 26548 Cé=~1/8=TO=201=F
ATR28B 0750407 RESISTOR 200 1% .L25W F TC=0e=100 24548 Cé=1/B~TO=Z0Ll=F
ATR 2% 075 7=0200 2 RESISTOR 5.62K 1T .125W F TC=04~100Q 24546 C4=1/8-T0=5621~F
ATR30 075T=-0200 RESISTOR 5,62K 1T .125W F TC=0#=100 24548 C4=1/8-TO=5621-F
ATR31 OT57-0437 2 RESISTOR 4.75K 1% .125W F TCx0+-100 26556 Ch~Ll/8-TO=4751~-F
ATR32 0T57T-043T RESISTDR #.75K 13 .125W F fC=Q#=100 26545 CA-L/B=TO=&751-F
ATR33 27580028 1 RESISTOR 270 5% .25W F TC=0+4=100 24546 C5=1/4-TO=271-}
ATS51 5040~1109 2 SLIDE ASSEMBLY, P.C. SWITCH 20480 5040=~1109
ATS 2 S040-1109 SLIDE ASSEMBLY, P.C. SWITCH 28480 5040-1109
ATS3 504C=1110 i SLIDE ASSEMBLY, P.C. SWITCH 28480 5040-1110
ATSS 3101=-131} 5 SWITCH=~SL DPDT=NS STD .5A 125VAC/DC 28480 3101-131)
ATS6 S040-1112 F SLIDE ASSEMBLY, P.C. SWITEH 28480 5040~-1112
ATST 5040-1112 SLIDE ASSEMBLY, P.C. SWITCH 28480 5040~1112
AT58 3101=-1311 SWITCH-SL DPOToNS STD .5A L2SVAC/DC 20480 3lol-1311
AT59 3101-1311 SWITCH=SL OPOT-NS STO .54 125VAC/DC 28480 3101-131L
AT510 3161-1311 SWITCH=SL DPOT-NS STO .54 L25VAC/DC 28480 3191-1311
ATS11 3101-1311 SWITCH=SL DPDT=NS S5TD .54 12SYAC/DC 20480 3101-1311
ATXE L251-2034 1 CONMECTOR-PC EDGE 10-CONT/RUM 2-RONS 71785 252-10-30=330

See table 6—3 for Manufacturer Codes

08013-68505
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Figure 6—5. Component Layout — Board A7 — Rear View
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NOTES

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

PULSE PERICD 2 EXT(+}
VERNIER 3 cow
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY &5 35n—1u
VERNIER 6 ccw
PULSE WIDTH 7 10n—14
VERNIER 8 CCwW
AMPLITUDE o 5.0-2.0
VERNIER 10 Cw
OFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
QOFFSET vernier 15 —
OFFSET switch 16 OFF
NORM/COMPL switch 19 NQRM
INT LOAD 20 IN

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.

4, A model B015A pulse generator was used to pro-
vide the external input signals.

Pulse settings as for d.c.
measurements (see note 1)
except for:

EXTERNAL GATE

INPUT @ 330KHz
PULSE PERIOD (2) 20n— 14
VERNIER@ Center
PULSE PERIOD (2) 20011
VERNIER @ cow
VERNIER (3) cw

PULSE PERIOD (2) EXT )

EXTERNAL TRIGGER
INPUT @

sine wave ™ 500 KHz

5V/em

-1.5V-

5V/cm

ov—

0.5Lsfecm

C24

0.2usfcm

5V/em
+17V—1L.

2V/cm

_Iv—

0.2us/cm
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Pulse settings as for d. c. measurements oot Pulse settings as for d. c. measurements VS
NOTES (see note 1} except for; ‘ {see note 1} except for: cm
oy PULSE PERIOD 20n—
1. All d.c. voltages were measured with the following PULSE PERIDD @ 20n—14 VERNIER @ @ 1
pulse settings unless otherwise stated. VERNIER @ oW i cw
L PULSE WIDTH (7) SQUARE WAVE ov
% =‘, " _\ .. ‘ 0126 :
PULSE PERIOD 2 EXT(+) 0.5V fem ot 1 NS I ° 1V /em Q48c e
VERNLIER 3 CCW il $§'_ 'ﬁf" f\ ; f
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—14 0.54s/em
VERNIER 6 CCwW
PULSE WIDTH 7 10n—14
{but set to SAUARE WAVE for voltages marked SW).
VERNIER 8 CCw
AMPLITUDE 9 5.0-2.0
VERNIER 10 CW
OFFSET vernier 11 -
OFFSET switch 12 QOFF
AMPLITUDE 13 5.0-2.0 .
VERNIER 14 cw 1V/em
OFFSET vernier 15 - PULSE PERIOD(2)  20n—1u ; _
OFFSET switch 16 OFF _ov— O PO
NORM/COMPL switch 19 NORM PULSE PERIOD (2)  20n-1p VERNIER (3 cw 1
INT LOAD 20 IN " ;
EXT WIDTH/NORM/RZ switch 25 NORM veRmIER (3) ow S Q220 e
{but set to RZ and EXT WIDTH for voltages marked PULSE WIDTH @ SQUARE WAVE M
RZ and EXT WIDTH respectively). 1W/em il
_7.5V— PULSE PERIOD@)  20n—1g RO B
) ) ) VERNIER(3) oW —
No external input signal requirad PULSE WIDTH @ SOUARE WAVE ; wl i
0.5us/em 0.54s/em

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

External input to EXT. WIDTH/NCRM/RZ
3. A model 180C oscilloscope with 1801A and connector (26} on rear panel = 330 KHz
1821A plug-ins was used for the waveform measurements. ~
EXT WIDTH/NORM/RZ switch (28)

4, A modsel 8015A pulse generator was used to pro- V/icm l 2V /em
vide the external input signals. —4,8V—. Q516 NORM ~8.4V—
PULSE PERIOD (2) 20n—1u
VERNIER (3) cw l 2V/em
PULSE WIDTH (7) SQUARE WAVE 1v/gm

RZ —gv—-- "
—4,8V— Q50b e ‘ ovV——1

EXT WIDTH 2V /em

0.5uUs/cm
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NOTES

1. All ¢.c. voltages were measured with the following
pulse settings unless otherwise stated.

PULSE PERIOD 2 EXTIi+}
VERNIER 3 CCwW
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY b5 35n—1u
VERNIER 6 cCw
PULSE WIDTH 7 10n—1
VERNIER 8 CCW
AMPLITUDE 8 5,0-2.0
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 25 NORM

No external input signal

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

3. A model 180C oscilloscope with 1BO1A and

1821 A plug-ins was used for the waveform measure ments.

4, A model 8015A pulse generstor was used to pro-
vide the external input signals.

Pulse settings as for d. c. measurements

(see note 1) except for:

PULSE PERIOD (2)

verniER (3)

PULSE DELAY(5)

vernier (8)

20n—14
cw
35n—14

Center

0.2us
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NOTES

Puise settings as for d.c. measurements
(see note 1) except for:

1V/em
C4a5

20n—144 _gav_

1.
pulse seitings uniess otherwise stated.

2

3.
1821A plug-ins was used for the waveform measurements,

4,
vide the external input signals.

All d.c. voltages were measured with the following

PULSE PERIOD 2 EXTI+)
VERNIER 3 CCw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY & 35n—10
VERNIER 6 ccw
PULSE WIDTH 7?7 10n—1u
VERNIER 8 ccw
AMPLITUDE g 5.0-2.0
VERNIER 10 cw
QFFSET vernier 11 -
OFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 cw
OFFSET vernjgr 15 —
OFFSET switch 16 OFF
NORM/COMPL. switch NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ switch 26 NORM

No external input signal

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

A model 180C oscilloscope with 18014 and

A model B015A pulse generator was used 10 pro-

PULSE PERIOD @

VERNIER (3) cw
PULSE WIDTH (7) 10014
VEBNIER Cente ov -
r
Q41c e
1V/em
0.2u4s/em
PULSE PERIOD @ 20n— 14
VERNIER @ cw
PULSE WIDTH (7) 10014
VERNIER Center
PULSE PERIOD (2) 20n—14
VERNIER cw
LZV/cm

PULSE WIDTH @

External input to
EXT WIDTH/NORM/RZ

o)
connecior Kz_s/‘ on rear

= 330 KHz

SQUARE WAVE

EXT WIDTH

RZ

!

EXT WIDTH/NORM/RZ
switch

0.5.s/cm
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NOTES

1. All d.c. voltages were measured with the foHowing
pulse settings unless otherwise stated.

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

PULSE PERIOD 2 EXTI{+)
VERNIER 3 CCw
PULSE DOUBLE/NORMAL 4 NORM
PULSE DELAY B 35n—11
VERNIER 6 CCwW
PULSE WIDTH 7 SQUARE WAVE
VERNIER 8 CCw
AMPLITUDE 9 5.0-2.0
VERNIER 10 Ccw
OFFSET vernier 11 -
QOFFSET switch 12 OFF
AMPLITUDE 13 5.0-2.0
VERNIER 14 CW
QFFSET vernier 15 -
OFFSET switch 16 OFF
NORM/COMPL switck 19 NORM
INT LOAD 20 IN

EXT WIDTH/NORM/RZ switch 26 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.

4, A model 8015A pulse generator was used to pro-
vide the external input signals.

Pulse settings as for d.c. measurements
(see note 1} except for:

PUL.SE PERICD 2 20n—14
VERNIER 3 cw

PULSE WIDTH 7 10n—14
VERNIER 8 Center

0.24s/em
Q3c @

PULSE PERIOD 2 20n—10
VERNIER 3 cw

PULSE WIDTH 7 10n—1u
VERNIER 8 Center

Q12c

0.2u4s/cm
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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 instru-
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 earligst change that applies to the serial number in
question. Table 7—1 lists the serial numbers 1o which
each change applies.

Table 7—1 Manual Backdating Changes

Instrument Serial Number

Make Backdating Changes

1412G00101 to 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 compenents 1o:

A5 L3 9100 — 1613 COIL CHOKE .47uH
A LN 8100 — 1612 CO!L CHOKE .33uH
Ab R44 0757 — 0401 B—F 100 1% .1256W

AB  R102 0698 — 3492 R—F 2.67K 1%

A5 R139 0757 — 0407 R—F 200 1%.125W

A6 R168 0757 — 0437 R—F 4.75K 1%

cCR T
L3 15

FROM

R118

S

10

Delete AGCR15, ABCR41 and A5BR199 (also delete
these components from board A5 component layout)

Add
AS R35 0757 — 0400 R—-F 80.9 1% .125W,
On board A5 component layout add R35 in place of

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

(93
o

R35
0.9

TO

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

REF ¢
150§ L8
68

TO —— i
9 a3z

Schematic 4, Change L11 to 0.33uH, R102 to 2.67K Add
and R168 to 4.75K.

b

FROM

FROM R 3

150

AB CB6 0160—0356 C—F 18PF 300V
Table 6—5. Change the following components to:

On the component layout for board A6 add C66 to the

AB  C1 0160 — 2307 C—F 47PF 300V left of potentiometer RG5.
AB 12 1854 — 0630 XSTR St NPN
AB R53 0757 — 0178 R—F 100 1% .125W

Schematic b. Change the value of C1 to 47PF. Change
the value of Rb3 to 100 and the value of R64 10 237,
Add CE6, value 18PF, wired in parallel with L10 and
C6b5.

A6 R64 0698 — 3442 R—F 237 1% .1256W

CHANGE 2 {for serial numbers 1412G00101 to
1412G00270) Beard AL component layout. Add C67 as
shown below,

BOARD A5

— R34

ks

€23

- —_R184- -

C2?
—R185 ——~

Wy

— -

ON UNDERSIDE OF BOARD




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

Schematic 1. Add C67 as shown below.

R
10w

'H'.—-()c:c Lo
10

R
SHEKY cRg ops
-
™ %
R o5
B.alx - 15
- -
/ RAMP VOLTAGE
. SWING LIMITER
S lbV
o iz o
‘i, -

2’ L
108 T

CHANGE 3 (for serial numbers 1412G00101 to
1412G00330) Change the complete component
layout for board Ab as shown on the following page.

—







THE 15179A ADAPTER FRAME

INTRODUCTION

The 15179A Adapter Frame is supplied with two windows
available for fitting two pulse generators of the 8011, 8012A,
or 8013A type.

The illustrations below show the 15179A Adapter Frame
with one window covered and one instrument mounted,
The cover is fitted by means of a simple spacer/spring clamp
arrangement {see illustration), and can easily be removed,

A

19.000 inch

INSTRUMENT MOUNTING INSTRUCTIONS

1 Remove clamp from rear of the 15179A.,

2 Remove rear foot of generator to expose the slot.

3 Fit clamp into the centre of the slot and replace the
generator foot. (A cut-away section of the foot holds
the clamp in position).

4 Slide the generator into the window at the front of
15179A and screw down the clamp at the rear.

Y

[ e awsten nave
S T A

1.500

B

4.000
inch

1.500

e ] )
v I o
9 al ©
v 9

6.500 inch

15179—-90001

Printed in West Germany, July 1874
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Figure 6—2. Component Layout — Board AS
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