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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 it
was shipped from the factory. The Hewlett-Packard Company further
certifies that its calibration measurements are traceable to the U.S. National
Bureau of Standards to the extent allowed by the Bureau’s calibration
facilities, or to the calibration facilities of other International Standards
Organization memabers.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and
workmanship. This warranty applies for one year from the date of delivery.

Hewlett-Packard will repair or replace products which prove to be defective -

during the warranty period provided they are returned to Hewlett-Packard.
No other warranty is expressed or implied. We are not liable for
consequential damages.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products that require maintenance and repair on-site.

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

1I
|
)

.
W-
|

’

!

E R EEEEREE

p)

S EanERsEEn



8015--90008
MICROFICHE NO. 08015—90058

7030 BOBLINGEN, HERRENBERGER STR. 110, WEST GERMANY

HEWLETT (hp; PACKARD

OPERATING AND SERVICE MANUAL
8015A
PULSE GENERATOR
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For instruments with serial numbers
1538 G 00926 on

For instruments with lower serial numbers, refer to Section 8
and the yellow backdating pages.

For higher serial numbers, refer to the Manual Change sheets
supplied with the instrument.

Options are described in Section 7 and on the blue pages (or
pages printed in blue).

COPYRIGHT HEWLETT-PACKARD GMBH 1976

PRINTED: AUG. 1976



List of Contents

CONTENTS
Section 1 Introduction Page
1-1 General . . ... .. e e e 1-1
1-5 Optional Versions . . ... ..ottt e e e e e 1-1
Section 2 Installation
2-1 General. . ... .. e e e e 2-1
2-8 Installation. . .. ... e e e e e 2—1
2—17 Rack Mounting. . . ... ... e e e e e e e 2-2
2—19 Claimsand Repackaging . . . . ... ... it i e e e 2-2
Section 3 Operating Instructions
3-1 SWITCN-ON . . . e e e e 3-1
3-3 Trigger Modes. . . .. . .o e e e e e e e 3-1
3—15 PulseModes. . .. ... .. .. e e e 3-3
3-23  OUtPUL CONIOlS . . . . ottt e 3-3
Section 4 Principles of Operation
4—1 INtrOdUCHION. . . . . . e e e e 4—1
4-3 General Principlesof Operation . . . . .. ... ... ... .. . .. . . . ... 4-1
4-9 Detailed Description . . .. ... ... .. ittt e e e e 4—-1
4—-10 Input Trigger Circuits. . . . .. ..o e 4-1
4—14 Repetition Rate Generator . . . . ... ... ... .. .. . ... it inennn.. 42
4-17 Square/Pulse Selection . . . . . ... ... . ... e 4-2
5-25 Delay Generator . . .. v it i e e e e ... 4-3
4-27 Width Generator . . . . ... ... . i e e e e 4-3
4-29 INtegrator . . . . e e e e e e 4-3
4-36 OUtPUL StageS. . . . . . i e e e e e e e e 4—4
4-49 Power SUPPHIES . . . . o o i e e e e e 4-5
Section 5 Maintenance
5—1 General . . . . e e e e e e e e e 5-—1
5-4 Removal of Covers. . . . . ... . i i e e e 5—1
5—6 Removal of Assemblies. . . .. ... ... . e 5—1
5—16 Performance Checks. . . .. . ... .. . .. . . ... e 51
5—19 Internal Checksand Adjustments. . . ... ... ... ... ... 5—1
Section 6 Replaceable Parts
6—1 General . . ... .. e e 6—1
6—4 Ordering Information. . . . .. .. .. . ittt i e e 6—-1

v ' . J . d



List of Contents

CONTENTS

Section 7 Options Page
7—1—1 Option 001 — Single Channel Version .. ............uuuuuuiuin. .. 7-1
7-2—1 Option002 —Pulse Burst. . . .. ... ... . 7-3
7-2-2 Specificationsand General . ... ... ....... ... .. . . ... 7-3
7-2-4 Operating Instructions . . . . ... ... ... ..t 7-3
7—-2-8 Principlesof Operation. . . . . ... ... ... . .. 7-3
7-2-25 Replaceable Parts and Service Information. . .. ..................... 7-4
7-3 Option 003 — Remote Control. . . . ... ... ... .. ... 7-7
7-3 Specificationsand General . .. ............ ... ... ... 7-7
7-3 Operating Instructions . . . .. . ........ . ... 7-8
7-3 Principlesof Operation. . . . ........ ... ... ... ... . .. ... 7-17
7-3 Replaceable Parts and Service Information. . .. ... .................. 7-17
7—4—1 Option 004 — Direct Access to Output Amplifiers. . .. ......... ... ... 7-23
74— Specificationsand General ... .............. . ... ... ... 7-23
7-4 Conversion for Symmetrical Operation . . .. . ...................... 7-23
7-4 Replaceable Parts and Service Information. . ... .................... 7-23
7-5 Option 005 —TTLOUtPUL . . ... ..o e e, 7—25
7-5 Specificationsand General . .. ....... ... ... ... .. 7-25
7-5 Operation Instructions . . . . . ... ... ... .. 7-25
7-5 Principles of Operation. . . . ... ... ... ... .. . ., 7—25
7-5-12 Replaceable Parts and Service Information. . .. ... .. .. ... ... . .. .. .. 7—-26
7—6—1 Option 006 — Upper-level Tracking. . . . .. ... ..o vt 7—29
7—6-2 Specificationsand General . ... ......... .. ... . ... ..., 7—29
7-6—6 Operating Instructions . . ... ........... ... .. .., 7—29
7—-6-8 Replaceable Parts and Service Information. . .. ..................... 7—29

Section 8 Backdating
8—1 Serial Numbers 1638G 00685 and below . . . . ... ................... ... 8—1
8-3 Serial Numbers 1342G 00510 and below . . .. .......................... 8-5
8-56 Serial Numbers 1342G 00925 and below -+« « v v oo i i v it 8—6

Section 9 Service Sheets (Refer also to Index on page 9—1)
9-1 Introduction. . . ... ... L 9-1
9-3 Recommended Test Equipment. . ... ............. ... . . .. . . . ... 9-1




List of Illustrations

ILLUSTRATIONS
Figure Title Page
21 8015A and Supplied ACCESSOTIBS - « « -« c v v v i e e e e e 2-0
2-2 Avilable Accessories. . . . . .o i e 2-0
2-3 Power Cords. . . .. .. ... e 2—1
2-4 Switch Settings for the Various Nominal Powerline Voltages. . . . ............. 2-2
2-5 Removing Plastic Trim . . . ... .. ... et e e 2-2
3-1 Front Panel Controlsand Connectors . . . ........ .ot ine o 3-0
3-2 NormalMode . . . .. ... . 3-1
3-3 External Input Signal Processing. . . . . .. ... ... ... 3-2
34 GateMode. . . .. ... 3-2
3-5 External Trigger Mode . . . . ... .. ... . i 3-2
3-6 External Width Mode. . . . ... ... .. . . 3-3
3-7 Double Pulse Mode . . . ... ... .. . e 3-3
3-8 Delay Mode . . .. .. .. 3-3
3-9 SquareWave Mode. . . . ... .. ... ... ... ... 3-3
3-10 Level Controls . .. .. . ... e 3-3
3-11 AsepB Operation. .. ... 3-3
3-12 A+BOperation . ... ... ... 3—4
3-13 The Synthesis of 3-level Signals. . - . .. ... ot ittt 34
4—1 Block Diagram . . .. ... ... . 40
4-2 Attenuator and Gain Control . . . . .. oottt 4-4
4-3 Power Supply Interdependency . . .. ... . .. 4-5
44 Turn-off Characteristic. . . ... ... ... ... .. i i i 4-6
5—1 Location of AdJustments . . . ... ... ... ittt e 5-25
6—11t06—8 Parts Location Diagrams. . . .. ... .. .t 62
7-1-1 8016A Option 001 . . . . . ... e 71
7-2-1 8018A Option 002 . . . . ... 7-2
7-2-2/3/4 Burst Waveforms . .. .. ... ... .. .. . .. 7-3
7-3—1 8015A Option 003 . . . .. ... e 7-6
7-3-2 Remote Control Connections. . . . ... ... ... .. . 7-7
7-3-3t07-3-10 Calibration Curves. . . . ....... ..t it 7-9
7-3—11 Principles of Remote Vernier. . . . ... ... ... ... .. . .. . 7-17
7—4—1 801BA Option 004 . . . .. ... ... . 7-22
7-5—1 8015A Option 005 . . . ... ... e 7-25
7—-6-1 B015A Option 006 . .. ... ...ttt e 7-28
7—-6-—2 CMOS Test Circuit. . . . . ..o i e e e e e e e e 7-29
8-1,2 Parts Location Diagrams. . ... .......... e e 8-1,5
Service Sheets (See Index on page 9—1)
1 External Signal Conditioning. . . . ........ .. ... .. . 9-7
2 - Repetition Rate Generator . . .. . ... ... ... ... . ... 9-9
3 Delayand Width . . . . . . ... ... . . g9-11
4 Integrator . . . ... .. 9-15
5 OUtPUL . . o 9-19
6 SWitching. . . . .. .. 9-21
7 Power SUPPIies . . . . .. 9-29
8 BUIST . L, 9-39
9 Remote Control Digital .. .. ....... .. ... ... ... . .. . 9-41
10 Remote Control Analog . . .. .. .. ...t 9-47




List of Tables

TABLES

Table Title Page
1-1 SpPECIfiCatioNS. . . . . e e e e 1-1
51 Test Equipment for Performance Tests . . . ... ... ... ... ... . ... 5-2
5-2to 5—11 Performance Checks. . . . ... ... .. ... . . i e i e e 5-3
5-12 Safety Check . . . .. .. . . e e 5—12
5—12a Performance Test Record . . . . ... .. .. .. .. .. ... e 5-13
5-13 Test Equipment for Adjustments . . . . ... ... ... ... .. ... .. . 5-14
D14 10 5—24 AdjUSIMENTS. . . . . . . . i e e e e 5—-15
6—1 Manufacturers’ Codes. . . . .. .. .. .. .. . ... e 6-7 -
6—2 Abbreviations. . . . .. ... L e 6—8
6—3 Replaceable Parts . . .. ... ... . e 6—10
6—3 Replaceable Parts (Options). . . . ... ... ... .. . . . . . e 6-—-27
7—-2—1 Performance Check: Option 002 . . .. ... ... .. @ . i i 7-5
7-3-1 Specifications: Option 003 . . . . .. ... . . e 7-8
7-3-21t07-3-4 Adjustments: Option 003 . . . .. .. ... ... .. . ... 7—18
7—4-1 Specifications: Option 004 . . . . .. . ... . .. ... .. e 7-23
7-4-2 Performance Check: Option 004 . . . . . ... .. . . . it 7-24
7—4-3 Adjustments: Option 004 . . . . . .. ... ... e 7-24
7-5-1 Performance Test: Option 005. . . . . ... ... ... ... .t 7-27
7—-6-1 Performance Test: Option 006. . . . . . ... .. ... ... ... 7--30
9-1 Reference Designators . . . . ... ... ... . . . .. 9-1
9-1 Index to Service Sheets. . . . ... ... ... ... . e e 9-1
9-3 SYMbOlS .« . e e 92

f | q |







SECTION 1

1-1 GENERAL

1-2 The model 8015A is a 50 MHz pulse genera-
tor which features dual outputs each capable of deliver-
ing pulses up to 16V in amplitude. When the outputs are
combined {A + B mode), up to 30V is available. Great
care has been taken to ensure that 8015A is easy to use
— the front panel layout is clear and unambiguous.
Controls are positioned so that parameters are easily
identified and invalid combinations of parameters can be
avoided.

1-3 Delay, double pulse and square wave modes
of operation are available. Another feature of the 8015A
is the B DEL mode where channel B output is delayed
with respect to channel A output. This can be combined
with A + B mode so that complex and 3-level waveforms
can be synthesized. Also, the external input has a thres-
hold level variable between +1V and —1V with 50Q2
input impedance and variable between +10V and —10V
with 50082 input impedance. A push-button permits
manual simulation of input signals for all external modes
of operation.

1-4 The standard model 8015A has four trigger
modes of operation: NORM (internal), GATE, EXT
TRIG and EXT WIDTH.

NORM: in this mode all pulse parameters are defined by

INTRODUCTION

the front panel controls and no external signal source is
required.

GATE: an externally applied signal source enables and
disables the internal repetition rate generator. Gating is
synchronous; the first pulse is initiated by the start of
the gate signal and the last pulse is always complete even
if the gate signal ends during generation.

All pulse parameters, other than the duration of the
gate, are defined by the front panel controls. A synchro-
nous trigger output is available for the duration of the
pulses.

EXT TRIG: pulse rate and trigger output frequency are
defined by the frequency of an externally derived signal
source. All other pulse parameters are varied by the
front pane! controls.

EXT WIDTH: pulse rate and width are defined by the
frequency and width of an applied signal. The frequency
of the trigger output pulses can be varied independent of
the pulse output frequency.

1-5 OPTIONAL VERSIONS

1-6 Refer to Specifications and Section 7.

Table 1—1. Specifications

PULSE CHARACTERISTICS

Transition times: minimum to 0.5s in four ranges.
Minimum transition times dependent on sourceand
load impedances (see table). Ranges common for lead-
ing and trailing edge transition times within each ran-
ge up to maximum ratios of 100:1 or 1:100.

Linearity: for transition times > 30ns, maximum
deviation from a straight line between the 10% and
90% points is less than 5% of pulse amplitude.

Overshoot and ringing: * 5% of puise amplitude,
possibly increasing to < * 10% at minimum amplitu -
de.

Preshoot: < 5% of pulse amplitude.
Pulse top perturbations: droop <5% of pulse ampli -
tude.

Pulse width: < 10ns to 1s in four ranges. Vernierpro-
vides continuous adjustment within each range.

Width jitter: < 0.1% + 50ps for any width setting.
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Table 1—1. Specifications continued.

Maximum duty cycle: > 75% from 1 Hz to 1 MHz,
decreasing to 2 50% at 50 MHz (can be increased to
100% by switching to complementary output). Square
wave; 50%, * 5% from 1 Hz to 1 MHz, +15%at 256MHz
(internal modes oniy).

Pulse delay: 20ns (+25ns fixed) to 1s, with respect to

trigger output in four ranges. Vernier provides contin-
uous adjustment within each range.

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

Pulse output: two outputs with separate normal/com-
plement and source impedance switches and individual
controls for adjustment of pulse upper and lower level.
Outputs can be combined (A+B) to provide  greater
output current capability (see table) and pulse is
available at output A with no load on output B.
In combined mode, level and normal/complement co-
ntrols of channel B disabled {except in A+B with B
DEL), pulse controlled by Channel A controls. In
combined mode with B DEL, level and normal/com-
plement controls of both channels enabled to provi-
de independent control of first and second pulses.

MODE SOURCE LOAD TRANSITION | UPPER LEVEL LOWER LEVEL | UPPER LEVEL LOWER LEVEL Vur = Voo o -'w Max. Rep.
IMPEDANCE | IMPEDANCE TIMES VOLTAGE (Vy! | VOLTAGE (V| |} | CURRENT (i} | CURRENT Ui ) | max MIN |MAX Min| Rate
AsepB | 509/30pF 5002 < Gns‘— 0.5s +8V to -7V +7V 10 -8V 8v v 50 MHz
1kQ/30pF 5082 < 8ns — 0.5s +16V to —14V +14V to —16V 16V 2V 50 MHz
1k§2/30pF < 8ns — 0.bs Depends on load Depends on load +320mA to +280mA to 320mA40mA] 40 MHz
—280mA —-320mA
A+B 5082/30pF 5082 <15ns — 0.55 | +16V to —~14V +14V to ~16V 16V 2V 20 MHz
l 1kQ/30pF 50 <15ns— 0.5s | +16V 10 —12V +12V to —16V 30V 4v 20 MHz
1kQ2/30pF <16ns — 0.55 [ Depends on load Dependson load | +640mA to +560mA to 640mA80mA|{ 20 MHz
—560mA —B640mA

* 6ns at 8V, may increase to 6.5ns at 4V,

Maximum output: upper level internally limited to
+16V maximum, lower level internally limited to
—16V.

REPETITION RATE AND TRIGGER

Repetition rate: 1 Hz to 50 MHz in four ranges
{maximum repetition rate depends on output con-
figuration, see table). Vernier provides continuous
adjustment within each range.

Period jitter: < 0.1% + 50ps for any repetition rate
setting.

Square Wave: 0.5 Hz to 25 MHz.

Double pulse: 25 MHz max. (simulates 50 MHz).
Spacing between pulses defined by delay controls.

B Delay: 20 MHz max. Channel B pulse delayed with
respect to channel A pulse. Spacing between pulsesde-
fined by delay controls.

Trigger output: dc coupled, 50Q2 (typ.) source impe-
dance, delivering 2 1V across 5052 load.

Trigger pulse width: 9nst 5ns

EXTERNALLY CONTROLLED OPERATION

External Input

Input impedance: 502 + 10% or 50082 £ 10%, switch
selectable, dc-coupled.

Maximum input: £ 7V with 5082 input impedance,
* 25V with 50082 input impedance.

Trigger polarity: positive or negative slope selectable .

Threshold level: continuously adjustable from +1V to
=1V with 50 input impedance or from +10V to
—10V with 500€2 input impedance.

Sensitivity: 50Q2 input impedance, sinewaves 1V peak-
to-peak, pulses + 0.5V; 500%2 input impedance, sinewa-
ves 10V peak-to-peak, pulses = 5V,

Manual: front panel push-button for manually generat-
ing input signals.

External Triggering

Repetition rate: 0 to 50 MHz.

Delay: < 50ns between trigger input and trigger out-
put.

Trigger source: external signal or manual.

External width: output pulse width and rate deter-
mined by width and rate of drive signal. Drive signal
source: external signal or manual. Repetition rate
generator provides indpendent trigger output. '

[
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Table 1—1. Specifications (cond‘t)

Synchronous gating: gating signal turns on repetition Weight: net 11 kg (24.261bs), shipping 12kg (26.46 Ibs)
rate. First pulse occurs after start of gate signal, time
between start of gate and first pulse defined by delay Dimensions: 426 mm wide, 145 mm high, 380 mm
controls. Last pulse is always completed even if gate deep, (16 3/4 ins. x 5 11/16 ins. x 15 ins).
ends during generation of last pulse. Gate signal
source: external signal or manual. Max. pulse rate: Accessories provided: fuses, power cord
40 MHz. and Operating and Service manual.
Burst mode (optionat): preselected number of pulses OPTIONS
generated on receipt of trigger signal. Trigger source:
external signal or manual. Number of pulses: 1 to 9999. 001: single channel version.
Repetition rate: 0to 40 MHz. Minimum time between 002: pulse burst option.
bursts: 200ns. Min. time between trigger input and 003: remote control option.
first pulse: 100ns. 004: direct access to output amplifiers.
005: TTL output.
GENERAL 006: upper-level tracking.
Refer to Section 7 for specifications of the above
Operating temperature range: 0°C to 55°C. options.
907: front handles.
Power: 100V, 120V, 220V or 240V, +5%, —10%, 48 908: rack flanges.
to 440 Hz. 180V A maximum. 909: rack flange with front handle.

. . ) . .




Figure 2—1. 8015A and supplied Accessories

Front handle
Order Option 907
Kit 5061-0089

Figure 2—2. Available Accessories

Rack flange with front handle
Order Option 909

Kit 5061—-0083

Rack flange
Order Option 908
Kit 5061-0077
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SECTION 2

2-1 GENERAL
2-2 Initial Inspection

2-3 Inspect the instrument and accessories for
physical damage, and if damage is evident, refer to para-
graph 2--19 for the recommended claim procedure and
repacking information.

WARNING

To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is
switched on:

a. If this instrument is to be energized via an autotrans-
former for voltage reduction, make sure that the com-
mon terminal is connected to the earthed pole of the
power source.

b. The power cable plug shall only be inserted into a
socket outlet provided with a protective earth contact.
The protective action must not be negated by the use of
an extension cord without a protective conductor
(grounding).

c. Before switching on the instrument, the protective
earth terminal of the instrument must be connected to a
protective conductor of the power cord.

d. The safety check in Table 5—12 shall be executed.

INSTALLATION

2—-4 Accessories

2-5 The following accessories are supplied with

the standard instrument (Figure 2—1):

HP Part Number
2110-0007
2110-0303

see Figure 2—3

1A fuse (for 220/240V operation)
2A fuse (for 110/120V operation)
Power cord

Operating and Service Manual

An additional manual is delivered if option 910 is
ordered at the same time.

Handles and rack mounting flanges are delivered with

the instrument only if the appropriate option (Figure
2—2) is ordered at the same time. For retrospective fitting
order kit number shown.

2—6 Power Cords

2-7 The power cord delivered with the 8015A
will be one of those illustrated in Figure 2—3.

2--8 INSTALLATION
2-9 Power Cord

2-10 The 3-wire power cable supplied with the
8015A, when connected to the appropriate power out-

NEMA TYPE
HP Part No. 8120—-1348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHUKO TYPE
HP Part No. 8120—-1689

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 81201351

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

USED IN AUSTRALIA
HP Part No. 8120—1369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

Figure 2—3. Power Cords
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let, 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.

2-11 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 requirement and include the following features:

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

The colour coding used in the cable will depend on the
cable supplied (see Figure 2—3}.

2-12 Power Source requirements

2-13 The model 8015A will operate from nominal
ac line supplies of 100V, 120V, 220V or 240V (—10%,
+5%) at 48 Hz to 66 Hz. Two switches on the rear panel
allow one of the four voltages to be selected.

Earlier models

i

-
L,
E,

J > d > > > > > >
8 Q > o (=22 > Q > > O Q >
g7 dgs” S8 8% R’ssfl?s
100 volts 120 volts 220 volts 240 volts
240V 40V
QE o0 E o
120V -
150V F 135V
100V 120V
- 240V
— 220V 35V
- 120V
= 100V R 156v
220V 240V

Figure 2—4.  Switch Settings for the various Nominal
Powerline Voltages

CAUTION

Before applying power to the instrument,
check on the rear panel that the 8015A is set

in accordance with local supply conditions.

2-14 To check the power requirements proceed as
follows:

a. Remove the fuse and check its value:
for 220V/240V operation 1A
for 100V/120V option 2A

b. Check that the line selector switch
positions corresponds to the local supply
voltage. If they do not correspond use a
screwdriver to change the switch positions.

c. Insert the correct fuse into the fuseholder.

d. Connect the power cable to the rear
connector.

2—-15 Temperature Requirements

2—-16 The model B015A operates within specifica-
tions when the ambient temperature is between 0°C
(329F) and 50°C (122°F). The instrument may be
stored between —40°C (—40°F) and 75° (167°F).

2-17 RACK MOUNTING

2-18 Figure 2—2 shows the possible handle/rack-.
mounting configurations, If handle are fitted and sub-
sequently need to be removed, the plastic trim must first
be taken off as shown in Figure 2—5.

Lift a corner of the plastic trim with a screw-
driver and give a sharp tap in the direction of
the arrow.

Figure 2—5. Removing Plastic Trim

2-19 CLAIMS AND REPACKAGING
2—-20 Claims for Damage

2-21 If physical damage is evident or if the instru-
ment does not meet specification 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.
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1 RATE switch: for sefecting the range of pulse rate in the NORM,
GATE and BURST mode.

2 Rate VERNIER: for continuous adjustment of the repetition rate
between the limits of the range selected. Clockwise rotation increases
the pulse period (i.e. reduces the rate}. In the EXT WIDTH modethe
rate controls define the frequency of the trigger output puises only.

3 PULSE DELAY switch: selects the range of pulse delay with
respect to trigger output in NORM, GATE and EXT TRIG modes.
Selects the range of delay of second pulse with respect to first in DOUBLE
PULSE. Selects the range of delay of output B with respect to output A
in the B DEL mode.

4 Pulse Delay VERNIER: for continuous adjustment of pulse delay
between the limits of the range selected. Clockwise rotation increases
the delay.

5 PULSE WIDTH switch: for selecting the range of pulse width and
square wave in the NORM, GATE, EXT TRIG and BURST modes.

6 Pulse Width VERNIER: for continuous adjustment of pulse width
between the limits of the range selected (not square wave}.

7 TRANSITION TIME switch: for selecting the range of leading and
trailing edge transition times.

8 & 9 LEADING EDGE and TRAILING EDGE verniers: for continous
adjustment of transition times between the lirits of the range selected.

10 NORM-COMP switch: for selecting normal pulses {leading edge is
positive transition) or their complement {leading edge is
transition) from output A.

negative

11 OUTPUT LEVELS — A: two sliders for setting output pulse levels.
Scaling depends on output configuration (A+B/A sep B and internal and
external impedances. See operation instructions).

12 OUTPUT LEVELS — B : same as A above.

13 NORM-COMP switch: same as 10.

14 Zs — 5082/1kQ2 switch: for selecting source impedance of output
B (affects scaling of OUTPUT LEVEL — B sliders. See operation

instructions).

15  OUTPUT B: BNC connector.

Figure 3—1. Front Panel Controls and Connectors

TRANSITION TIME (5) a OUTPUT LEVELS 8
AEW 60> y-30u2 3m 0.5 NORM  COMPL 4810 s0n0) NOWE Cow
b _Saunss B - -
LEADING EDGE 10 ueeen 13
v .- AV A
“ ° "
1 12
ar —av W
UOWER
IR ..
00 e 200 .
w18 ~ 16 == --14 -
TRIGGER 8 AtG  Asepn.
OUTPUT (¢} QUTAUT A . A QuTeuT B
o .
91 9V R
VACEAT YOURNT ihy

16 A + B/A sep B switch: for selecting separate or combined outputs.
When outputs combined (A+B} use output A only. Also, see operation
instructions.

17 OUTPUT A: BNC connector.

18 Zs — 5082/1k2 switch: for selecting source impedance of output
A (affects scaling of OUTPUT LEVEL — A sliders. See operation in-
structions).

19 TRIGGER OUTPUT (+): BNC connector. Positive trigger pulses
present in all modes.

20 MAN push-button: for generating external trigger signals
when in the GATE, EXT TRIG and EXT WIDTH modes.
Effective only when NEG—POS—~MAN switch 22 is in the MAN
position,

21 EXT INPUT connector: DC coupled input to which external
triggering/gating signals are applied. Input impedance either 5052 or
50092 with corresponding maximum input levels of £ 7V or t 25V
respectively.

22 NEG-POS—-MAN switch: for selecting the polarity/slope and/or
source of external trigger signals. In the POS (slope/polarity} and NEG
(stope/polarity} positions, signals are applied to EXT INPUT connector
21,

23 Z;p 5052/50092 switch: selects input impedance of EXT INPUT.

24 NORM, GATE, EXT TRIG and EXT WIDTH switch: for
selecting mode of operation of 8015A.

25 NORM, DOUBLE PULSE, B DEL switch: in DOUBLE PULSE
8015A delivers two puises/trigger output — one in phase with the
trigger and one delayed by delay control. In B DEL, the pulse defined
by channel A output controls occurs immediately after the trigger output
while the pulse defined by channel B output controls occurs after the
time set on the delay controls.

26 EXT INPUT LEVEL control: defines the threshold level of the
external input over a range of +1V to -1V (Zjn — 50%2) or +10V to
—10V (Z)y — 5002).

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




2-22 Repackaging for Shipment
and Storage

2-23 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 packaging
material may be re-usable but the Hewlett-Packard
Sales/Service Office will also provide information and
recommendations on materials to be used if the original
packing is not available or re-usable.




SECTION 3

3-1 SWITCH-ON

3-2 To protect the device under test, the levels
at the outputs rise gradually to the set levels when the
LINE button is pressed on. When switching off, the
levels decay slowly. For this reason, at least 8 seconds
should be allowed between switching off and switching
on again (see also §4—58).

CAUTION

If instrument serial number is 1538 G 00685
or below, connect device under test AFTER
switching on, disconnect device BEFORE
switching off (see Section 8, Change 1).

33  TRIGGER MODES

3-4 Control (24) selects one of the following
modes:

NORM where the rep rate is generated internally,
GATE where an external signal enables the inter-

nal rep rate generator,

EXT where the rep rate is determined by an
external signal,

EXT WIDTH where rep rate and pulse width are deter-
mined by an external signal.

OPERATING INSTRUCTIONS

3-5 Internal (normal) Mode

3-6 When the mode control (24) is set to
NORM, the internal rep rate generator runs continuously
at a rate set by controls (1) and (2). A positive output
pulse is available at connector (19) and an output pulse
{whose shape depends on the setting of controls (3) to
(9) as shown in Figure 3—2) appears at the channel A
and channel B outlets {17), (15). Output levels and for-
mat are described later.

PULSE PERIOD
CONTROLS (1), (2)

TRIGGER OUT

TRAILING EDGE | WIDTH 1
CONTROLS (7), (8)| g CONTROLS {5), (6]
Tl IMIN<10NS) |

OUTPUT

|
|
1
]
|

—a— o
LEADING EDGE DELAY
CONTROLS {7}, (8} CONTROLS (3}, (4}
{MIN 6 TO 15NS, {MIN 45NS}

SEE SPECIFICATIONS}

Figure 3—2. Pulse Generation in the Normal {internal}) Mode

3-7 External Modes

3-8 Operation in all external modes is initiated
by a signal applied to connector {(21). The trigger point
on the input signal is selected by controls (22), (23) and
(26) which, as shown in Figure 3—3, can be adjusted so
that the trigger point is immune to baseline noise and
pulse top ringing.




ZIN SWITCH (23)
CONTROL (22) CONTROL (22)
el POS D NEG =
50082 5082
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- & oz
- Z Lo
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w o % 5
<
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I
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MAX NEG INPUT _ 1
LEVEL —25V A" |
| !
! ]
| ADJUSTMENT .
l_ | RANGE OF LEVEL
| | | CONTROL (26)
EFFECTIVE EXT SIGNAL { | l | ! |
I _l PASSIVE Y L L
Figure 3—3. External Input Signal Processing
When the control (22) is set to MAN, the external modes 3-11 External Trigger Mode
can be driven manually by pressing the MAN button
(20) (button released corresponds to the ‘passive’ condi- 3-12 Here, the internal rep rate generator is

tion).

3-9 Gate Mode

3-10 In this mode, the internal rep rate generator
only runs when the external signal is active. In other
respects, operation is the same as in the NORM (inter-
nal} mode.

EFFECTIVE
EXT SIGNAL
FIXED DELAY

20NS TYPICALLY

—agt— VARIABLE
DELAY >>25NS

L

| A

Figure 3—4. Gate Mode

TRIGGER t
out

Note that the last pulse is always complete, even if the
external signal returns to passive during the pulse itself;
indeed, an output pulse can occur completely outside
the gate if the pulse delay is long enough.

inoperative and the output rate is that of the external
signal. In other respects, operation is the same as in the
NORM (internal) mode.

DELAY >>25NS

'
EFFECTIVE b
EXT SIGNAL !

[l 1

.
TRIGGER 1 |
out

v

ouTPUT _ﬂ— ﬂ H H H—I_LJ-L

Figure 3—5, External Trigger Mode

I{FIxED DELAY
20NS TYPICALLY)

I IVANASLE—-»

3-13 External Width Mode

3—-14 Both rate and width of the output pulse are
determined directly by the external signal in the EXT
WIDTH mode. The internal rep rate generator provides
an entirely indepedent signal source at the TRIG OUT
connector {19); this may be switched off by setting the
WIDTH switch (5) to SQ. Transition times can be set
with controls (7) to (9) as'in the NORM (internal) mode.

NOTE: With 8015A rate in fastest range, jitter may
increase. (set rate to slower position.)

BB RN ENEEBEREBE BN RERNERNERNREREEEERRERERENEN.



3-3
R _J ] I oo 3-21 Square Wave Mode
EXTSIGNAL _»l 'L_ _>: :<_ T’aostVPlCALLV
= — 5 : o
outeur P M \ 3-22 In this mode, the TRIG OUT rate is divided

Figure 3—6. External Width Mode.

3-15 PULSE MODES

3-16 Control (25) selects: NORM (the normal
pulse mode tacitly assumed in the foregoing), DOUBLE
PULSE or B DEL (channel B delayed with respect to
channel A). Additionally, a square wave mode can be
selected using control (5).

3-17 Double Pulse Mode

3-18 The double pulse mode provides two pulses:
the first follows the TRIG OUT pulse by a small, fixed
delay; the second is spaced from the first by the amount
set on the delay controls {3}, {4). The pulses are non-
overlapping. Note that the max pulse rate is 50MHz,
equivalent to a max rep rate of 26MHz.

TRIGGER
ouT

1 25NS FIXED SPACING = DELAY |
! CONTROLS (3), (4} I

T
— ) <——>’
e (MIN 20NS + PULSE WIDTH)Y
ouUTPUT ‘ﬂ l | l_‘\

Figure 3—7. Double Pulse Mode

3-19 B Delay Mode

3-20 Here, the pulses of the double pulse mode
are steered so that the first pulse is delivered by chan-
nel A the second by channel B. Note that the max rep
rate is 20MHz.

TRIGGER I
out

11 25NS FIXED
—! ——
[

OUTPUT A | ‘
DELAY

OUTPUT B CONTROLS (3), (4)
{MIN 20NS + PULSE WIDTH)|

Figure 3—8. Delay Mode

by 2, alternate trigger pulses putting the output level
high and low. Note that, when combined with gate
mode, the level between pulse trains will depend on
whether the number of trigger pulses within the gate is
even or odd. Transition times are variable, max fre-
quency is half max trigger rate, i. e., 25MHz.

g || ||

/
’ i —! | —
QUTPUT ,’ M 25NS FIXED

Figure 3—9. Square Wave Mode

~

3-23 OUTPUT CONTROLS

3-24 Pulse amplitude and baseline are controlled
by means of upper and lower level controls.

CONTROL (10} OR (13)

NORM comPL
CUTPUT LEVEL
CONTROL (11) OR (12)
BASELINE
UPPER = = = = = - -—— ——-VyL
Vue
AMPLITUDE AMPLITUDE
od F-mmadem== N PRI SR KPR 1
A7 s
L - - - -- v

LOWER BASELINE ,I

Figure 3—10. Level Controls
Note. The output amplifiers are current sources and
should normally be terminated, internally or externally,
by 5062.

3-25 A sep B Operation

3-26 In A sep B (control {16)), the putse levels in
the two channels are independently variable. The pulse
timing, however, is identical.

NORM A
M\CHANNEL A

CHANNEL B

i

Figure 3—11. A sep B Operation




As shown in the following table, a maximum pulse
amplitude of 8V is available if the source impedance (Z
switch (18), (14)) and load impedance are both 5052
whereas 16V can be obtained if one of them is 1k£2:

Table 3—1. Maximum A sep B Levels

ZS Load Max VUL vLL
setting amplitude

Q 0 Vv Max Min Max Min
50 50 8 +8 -7 +7 -8
50 1k 16 +16 -14 +14 —-16
1k 50 16 +16 -14 +14 —-16

For small capacitive loads (<20pF), the 502 termina-
tion should be located at the load. For larger capaci-
tances, reflections are absorbed better by using the inter-
nal 5052 load of the 8015A.

3-27 A + B Operation

3-28 By setting the control (16) to A + B, levels
of twice the value set on the A OUTPUT LEVELS
control are available at OUTPUT A. Ensure that OUT-
PUT B is disconnected.

Channel B QUTPUT LEVELS and COMPL switch are
inoperative. Source impedance can be set to 5082 by
setting either or both Zg switches to 502. For a 1kQ
source impedance, BOTH switches must be set to 1k2.
As shown in the following table, a maximum amplitude
of 16V is realized if source and load are each 50$2
whereas 30V can be obtained if one of them is 1kS).

BASELINE

ouTPUT Aa

Figure 3—13. The Synthesis of 3-tevel Signals

-- f - - —-—-2Vy

LL

Q= ==|- - - - —_— - — - - e e o= = -

L

Figure 3—12. A + B Operation

Table 3—2. Maximum A + B Levels

ZS Load Max VUL VLL

setting amplitude

Q Q \4 Max Min Max Min
50 50 16 +16 -14 +14 -16
50 1k 30 +16 -12 +12 -16
1k 50 30 +16 -12 +12 —-16

3-29 A + B with B DEL Operation

3-30 By setting the control {16) to A + B and
control {25) to B DEL, 3-ievel signals are generated at
OUTPUT A. The amplitude of the undelayed pulse is
determined by the difference between the level settings
of channel A; the delayed pulse’s amplitude by the level
settings of channel B. The baseline represents the alge-
braic sum of the A and B baselines, where the baseline is
VUL in complement and VLL in normal operation.
Load considerations and voltages are as for A sep B
operation. OUTPUT B should not be connected.

compPL COMPL

—— - - —- VL

L

BASELINE (A + B DEL) = BASELINE A + BASELINE B
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SECTION 4

4-1 INTRODUCTION

4-2 As figure 4—1 illustrates, the 8015A can be
separated into a number of sections: Input Trigger,
Signal Conditioning (i. e. defining what the purpose of
the external signal is — gating, trigger or external width
drive), Repetition Rate Generator, Square/Pulse mode
selection, Burst mode (if fitted), Delay, Width and Inte-
grator circuits. The output section covers all the time-
independent characteristics such as amplitude and out-
put format.

4-3 GENERAL PRINCIPLES OF
OPERATION (fig. 4—1)

4—4 The pulse repetition rate is generated either
internally or by an externa! source. When generated
internally by the repetition rate generator the pulse train
can be gated by an external signal which is used to turn
the Repetition Rate Generator on and off.

4-5 When the repetition rate is derived exter-
nally, the signal (either applied to EXT INPUT or der-
ived by pressing the MAN button) can be used to drive
the Repetition Rate Generator or, in the EXT WIDTH
mode, to drive the Integrator. In the latter case the
external signal defines not only the frequency but also
the pulse width. In all the external (GATE, EXT TRIG,
EXT WIDTH and BURST) modes the Signal Condi-
tioning circuits define the purpose and destination of the
external signal.

4—-6 In the Square Wave/Pulse Selection circuit,
the Repetition Rate Generator output is applied to
either a flip-flop or the Delay Generator. In the square
wave mode the pulses drive the flip-flop which in turn
drives the Integrator (i. e. in the square wave mode delay
and width are not variable parameters). The trigger out-
put is also derived from the flip-flop. In the pulse mode
(i. e. when the pulse width is defined by the Width Inte-
grator and not by a flip-flop) the rate signal by-passes
the flip-flop and is applied to the Delay Generator. The
trigger output is also derived from the rate signal.

PRINCIPLES OF OPERATION

4-7 The functions of the Delay and Width Gene-
rators are fairly obvious and these circuits are described
in detail later in the theory of operation. However,
because of its affect on later circuits, the function of the
Delay Generator in the B DEL (B output delayed with
respect to A) mode is described here. In the B DEL
mode the Detay Generator produces two pulses — one in
phase with the rate signal and another delayed with res-
pect to the rate signal. While this would normally result
in two output pulses per trigger (as in Double Pulse), this
is not the case in the B DEL mode. This is because the
signal Gate B turns off Channel B Amplifier after the
delay, and the Gate A signal turns off the A Channel
Amplifier during the delay.

4-8 The integrator is a variable time constant
device which modifies the transition time of incoming
pulses and applies the result simultaneously to channel A
and Channel B output stage. The output stages are
described later in the theory of operation.

4-9 DETAILED DESCRIPTION

4-10 Input trigger circuits
(Service Sheet 1)

4-11 An Input Impedance Selector circuit (ZlN -
50£2/500%2) is followed by a Bridge Limiter which limits
signal amplitude to £ 1.5V maximum. The amplitude
limited signal is compared at a differential comparator
with the output from the EXT INPUT LEVEL vernier.
This defines the threshold level. The output {inverted or
non-inverted) to be used is determined by the Compara-
tor Output Selector (S4A, CR5 & CR6) and applied, via
the Common Base stage (Q4), to the Signal Conditioning
Circuits. If MAN triggering is selected, the comparator is
disabled and trigger pulses occur only when the MAN
button is pressed. The Inverter (Q3) is cut off when the
MAN button is pressed and turned on when it is
released.

4-12 Signal Conditioning circuit
(Service Sheet 1)




4-13 The Signal Conditioning Circuit is controlled
from the mode switch S5A, and, under this control,
defines the purpose and destination of external signals —
if applied. The mode switch controls the Transmission
Gates Q9, Q10 and Q35 so that:

a. in the GATE mode, only Q9 is enabled
and the external signal is defined as a gating
signal which enables and disables the Repeti-
tion Rate Generator.

b. in the EXT TRIG mode, only Q10 is
enabled and the external signal is defined as
a trigger signal which triggers the Repetition
Rate Generator. To create the difference
between gating and triggering signals the
external signal is differentiated by L1 in
EXT TRIG mode.

¢. Inthe EXT WIDTH mode, only Q35 is
enabled so that the external signal is routed
to the Width Generator.

d. In the NORM mode none of the trans-
mission gates are enabled but Common Base
stage Q6 conducts to set Schmitt trigger
Q7/8 so that input signals have no affect.

e. in the BURST mode, again, none of the
Transmission Gates are enabled but the
Common Base Stage Q6 is cut off so that the
external signal is applied as START BURST
to the BURST BOARD. The BURST mode
is enabled from SB5A. In the other external
modes (GATE, EXT TRIG and EXT
WIDTH) although the external signal reaches
the BURST BOARD, and appears to be a
START BURST signal, it is ignored if the
BURST mode is disabled — as is the case.

4-14 Repetition Rate Generator
(Service Sheet 2)

4-15 The Repetition Rate Generator consists of a
ramp generator (Range Capacitors and Current Source)
and a current switch (Q14, Q15). The Current Source
draws current from the selected Range Capacitor(s) until
the voltage reaches the thresho!d level of the Switch.
When its threshold level is reached, the Switch turns on
and supplies the ramp capacitors (and the current
source) with current. The voltage rises until the current
through the Switch falls below its maintaining level and
results in the Switch turning off (the connection of Q14
and Q15 is similar to a Silicon Controlled Rectifier in

which conduction ceases when the current falls below a
level sufficient to maintain the device in an ‘on’ state).
This sequence repeats at a rate determined by the value
of the Range Capacitor, the current drawn by the Cur-
rent Source and the threshold voltage of the Switch. The
current drawn by the source is varied by the RATE
VERNIER (R2) which, via the Threshold Level Control
(Q17, Q18), also modifies the threshold level of the
Switch. Thus, when the RATE VERNIER is at the lower
end of the RATE range selected, the threshold level of
the switch is increased (i. e. made more negative) so that
the ramp has to reach a more negative potential (and
hence takes longer to do so) before the switch turns on.

4-16 In the NORM and EXT WIDTH modes, the
Repetition Rate Generator is always running (in the
EXT WIDTH mode this is to provide an asynchronous
trigger output) as described. In the BURST and GATE
modes the Rep Rate Generator runs only when enabled
{by high level at |/P) by the gating or ENABLE signals
from the signal conditioning Circuit or the BURST
BOARD respectively. In the EXT TRIG mode, the Rep
Rate Generator is disabled (mode switch S5B applies
—18V to the switch) and the Switch is driven by the
external trigger signal from the signal conditioning cir-
cuit. The output from the Rep Rate Generator is via a
Common Base Stage (Q16) and differentiator {(L2). The
signal is ac coupled to the Square/Puise Mode selector
circuits.

4-17 Square/Pulse Selection
(Service Sheet 2)

4-18 The purpose of this circuit is:

either a. to provide the square wave signal and
correct frequency related trigger in the
Square Wave mode.

or b. to apply the rate output to the delay
generator when not in the Square Wave
mode (i. e. when width is defined by the
Width Generator) and provide a 1:1 rep rate
to trigger output frequency relationship.

4-19 SQUARE WAVE MODE

4-20 In the BURST, NORM, GATE and EXT
TRIG modes with SQ (Square Wave) selected, —18V
(from WIDTH switch S3C via mode switch S5D and X5
pin 12) is simultaneously applied to Q27 and the flip-
flop (023, Q24) which the rate signal, from the inverted
output of the Phase Splitter (Q26, Q29) consequently




drives. Because the bias on the base of Q27 is negative,
its emitter is also negative; this cuts off the Pulse Mode
Transmission Gate {Q28). The rate signal is halved in
frequency by the Flip-Flop and one output provides the
Square Wave signal to the Width Generator {via the
Square Wave Buffer Q34) while the other output provi-
des the trigger output via the Square Wave Trigger Buffer
{Q25, Q31) and the Trigger Output Buffer (Q30, Q33).
The Trigger Transmission Gate (Q32) is disabled in the
Square Wave mode.

4-21 When Square wave and EXT WIDTH are
selected, Q27 receives —18V from mode switch S5C via
X5 pin K, but Q23/24 are disabled because X5 pin 12 no
longer carries —18V. Thus, when EXT WIDTH and SQ
are selected the EXT WIDTH mode is in operation and
no trigger output occurs,

4-22 PULSE MODE

4-23 Pulse mode refers to the BURST, NORM,
GATE and EXT TRIG modes when the WIDTH switch is
in a position other than SQ. Under these conditions, no
signal is applied to X5 pin K and 12. Q27 is disabled
because the voltage at its base in positive. The emitter of
Q27 is slightly less positive and this enables the Pulse
Mode Transmission Gate (Q28). The rate signal from the
inverted output from Q26 is applied to the Delay Gene-
rator via the Pulse Mode Transmission Gate. Also, the
Trigger Transmission Gate (Q32) is enabled and the
non-inverted output of the Phase Splitter provides the
trigger output via Q32 and the Trigger Output Buffer
(Q30, Q33).

4-24 When the mode switch is set to EXT WIDTH
and the PULSE WIDTH switch is set to a range other
than SQ, —18V is applied at X5 pin K from mode switch
S5C. This disables the Pulse Mode Transmission Gate
(Q28), enables the Square Mode Transmission Gate and
disables the Flip-Flop. Thus, no signal goes to the Delay
Generator and (because the Flip-Flop is disabled) no
square wave output can occur. Because the PULSE
WIDTH switch is not in the SQ position, the Trigger
Transmission Gate (Q32) is enabled and a trigger output
occurs. The trigger output is the same frequency as the
rate signal.

4-25 Delay Generator
(Service Sheet 3)

4—26 The Delay Generator consists of a ramp
generator (Current Source and Range Capacitors), a
Schmitt Trigger and a Capacitor Discharge Switch (Q46).

Before a positive pulse from the Square/Pulse Selector
Circuit is received, the Schmitt Trigger {Q38, Q39) holds
the Capacitor Discharge Switch on so that it draws cur-
rent from the selected Range Capacitor(s). The voltage
Clamp limits the potential to which the capacitors dis-
charge to about —8V. When a positive pulse is received
from the Square/Pulse Selector the Schmitt Trigger
changes state and turns off the Capacitor Discharge
Switch. The Range Capacitor(s) now draw(s) current
from the Current Source at a linear rate dependent on
the resistance of the Delay VERNIER (R3). When the
ramp reaches the threshold of the Schmitt Trigger the
circuit reverts to its previous state. The output from the
Schmitt Trigger is a pulse whose leading edge falls when
the signal from the Square/Pulse Select Circuit is
received and whose trailing edge rises when the Schmitt
is reset. Thus, the width of this pulse equals the delay
time. The pulse is then applied to the Phase Splitter. As
well as phase splitting, this circuit differentiates so that,
from the inverted output, a positive spike is followed by
a negative spike; and, from the non-inverted output, a
positive spike is followed by a negative spike. The sepa-
ration of the spikes equals the delay time. These spikes
are applied to the Double/Single Pulse Selector Circuit
which is controlled by the NORM-DOUBLE PULSE-B
DEL switch (S6B). When S6B is switched to NORM,
—18V is applied to the Double/Single Pulse Selector (via
X5pin14) and only the negative spike from the inverted
output of the Phase Splitter has an effect. This spike, the
latter of the two (i. e. the delayed) from the Phase Split-
ter, is inverted by the Double/Single Puise selector and
applied to the Width Generator.

4-27 Width Generator
(Service Sheet 3)

4-28 The only difference between the Width and
Delay Generators is in their different output stages.

4-29 Integrator
(Service Sheet 4)

4-30 The Integrator is a variable time-constant
circuit which modifies the transition times of the pulses
from the Width Generator.

4-31 On negative input transitions Current Source
Q6 draws current (via Q8 of Diff Amp Q7, Q8) from the
selected Range Capacitors. When the voltage at the
Range Capacitor falls to the potential of the NEGATIVE
CLAMP, CR6 conducts and clamps the signal until a
positive transition occurs. The current demanded by the
current source is now supplied by the Clamp Voltage
Source (Neg) — Q11, Q12 The rate of fall of the voltage




at the Range Capacitor is linearly dependent on the
value of the capacitor and the current drawn from it.
The amount of current drawn is determined by the
LEADING EDGE VERNIER.

4-32 While the leading edge transition time is
being defined, Current Source Q3 supplies current (via
Q4 of Diff Amp Q4, Q5) to the positive Clamp Voltage
Source 09, Q10.

4-33 On positive input transitions Current Source
Q3 supplies current {via Q5 of Diff Amp Q4, Q5) to the
Range Capacitor. When the voltage rises to the potential
of the POSITIVE CLAMP, CR5 conducts and clamps the
signal (until the next negative transition). The unwanted
current now being supplied by the Current Source is
drawn by the Clamp Voltage Source (Pos) — Q9, Q10.
The rate of rise of the voltage at the capacitor is linearly
dependent on the value of the capacitor and the current
supplied to it. The amount of current supplied is deter-
mined by the TRAILING EDGE VERNIER.

4-34 While the trailing edge transition time is
being defined, Current Source Q6 supplies current (via
Q7 of Diff Amp Q7, Q8) to the Negative Clamp Voltage
Source Q11, Q12

4-35 The signal is buffered to the Channel A and
Channel B output stages via the Emitter Follower stages
Q17, Q18, Q19 and Q20. Q17 and Q18 use Current
Sources Q15 and Q16, respectively, as loads.

4-36  Output Stages
(Service Sheet 5)

4-37 PULSE AMPLIFIERS

4-38 Each channel comprises three cascaded dif-
ferential amplifier stages and a cascaded common base
output stage. Normal or complement pulses are Selected
from the appropriate side of the differential amplifiers
by relay K1. At the output of the common base stages
are two voltage clamps which restrict the output swing
to * 16V maximum. Gain control of the amplifier is
achieved by the active attenuator stages between each of
the differential amplifiers. These attenuators are con-
trolled from the variable current sources (Q19, Q21)
which are in turn controlled by the difference between
the position of the two sliders of each OUTPUT LEVEL
control. .

4-39 The attenuators operate on the current-
sharing principle of a differential amplifier; i. e., the
current flowing in each collector is proportional to the

potential difference between the two bases. The input
signal (figure 4—2) controls the share of current | which
flows through each input transistor. Similarly, the signal
delivered by Q19/21 controls the division of current in
U10b/11b and 10c/11c. Suppose an attenuation factor
of 2:1 and (for simplicity) I = TmA. If the INPUT is
such that [ is shared equally then I1 = 0.5mA and I—I1 =
0.5mA. Also, Ix = 1/2 (I-1;) = 0.25mA and Ix’ = 1/2
(I} = 0.25mA. Now, suppose that the INPUT changes
the sharing of current I so that I} = 0.2mA and I——I1 =
0.8mA, then, Ix = 0.4mA and Ix’ = 0.1mA. In both cases
the sum Ix + Ix’ = 0.5mA or Ix + Ix’ = k (constant). This
is true for all INPUT current sharing and attenuation
ratios.

v FIXED 1INPUT

U9/Q4
(M OUTPUT

:4 Ui0a/tla

Ut0b/11b

VAN~

Qa3

7‘ V10d/H1d
: : ouTPUT

INPUT el ‘\ CONTROL
CURRENT

4Ix~lx‘)

CURRENT
SOURCE
Q19/2

Ieo{uL—LL)

Figure 4—2. Attenuator and Gain Control

4-40 Non linearity due to emitter-bulk resistances
and hFE is compensated. In the first current source, by a
two-line approximation to the non-linear curve achieved
by R114, R115 and CR9. In the second attenuator cur-
rent source, a five segment approximation is achieved by
the diode-resistor arrangement at the input of U3.

4-41 The voltage source Q22 is controlled by a
voltage proportional to the difference between the slider
positions and shifts the pulses to maintain constant
power dissipation of the differential amplifier transis-
tors.

4—-42 Because of a slight shift in the mean dc
operating point at low duty cycles, an error signal is
obtained by filtering the signal. This error signal is used
to adjust the offset voltage to compensate for the

dc shift.
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4-43 A SEP B MODE

4-44 In this configuration relay K1 on Bd Ay
Switch (Service Sheet 6) is de-energised and the Chan-
nels A and B operate independently and in identical
fashion. The NORM—COMP logic enables both NORM—
COMP switches so that independent control is available.
The source impedance switching circuit enables the
source impedances of both channels to be selected
independently.

4-45 A + B MODE

4-46 In this configuration OUTPUT A and OUT-
PUT B are connected together and the A + B/A sep B/B
DEL controf section does the following:

a. when A + B is selected without B DEL,
the A+B/A sep B/B DEL control energises
relay K1 on Bd Ay Switch {Service Sheet 6)
so that both A and B channels are controlled
by channel A output level sliders. Also, the
NORM—COMP LOGIC is instructed to trans-
fer control of NORM—COMP switching of
both amplifiers to channel A NORM—-COMP
switch. Finally, the source impedance
switching circuit is instructed to disconnect
the channel A internal 5052 load so that an
internal 2552 load cannot occur. In the A+B
mode the source impedance switching circuit
is arranged so that, if either one or both of

b. when A + B is selected in conjunction
with B DEL, relay K1 is de-energised so that
individual control of both channels is pos-
sible. Similarly, the NORM/COMP LOGIC
enables individual control of both NORM—
COMP switches. The source impedance
switching is the same as for A+B without

B DEL.
4-47 B DEL MODE
4-48 In this mode the antiphase outputs from the

phase splitter in the Delay Generator drive the B DEL
gate amplifier. This amplifier disables Channel B during
the first pulse and disables Channel A during the second
pulse. Thus, an output pulse occurs first from Channel A
and then, after the Delay Time, from Channel B. When
B DEL is not selected, the B DEL gate amplifier is
disabled.

4-49 Power Supplies

(Service Sheet 7)
4-50 POWER SUPPLY INTERDEPENDENCY
4-51 Common regulation is used so that jitter and

drift are minimized. The supplies are consequently inter-
dependent as shown in fig. 4—3.

the Zs switches are set to 50£2, only chan- 4-52 CURRENT LIMIT CIRCUITS
nel B 50f2 internal load is present. {f both Zs
switches are set to 1K there is no internal 4-53 Current sensing circuits in each regulator
5052 load. puil the COMP input of U1 {Voltage regulator IC of the

26V

REGULATOR

V., ~——l=t - t26V
1+ (INTERNAL -
REFERENCE] REGULATED
REFERENCE REFERENCE
Y I
Vo —mt v ‘
2* +18V _ * +5V _
REGULATOR eV REGULATOR = 5V REGULATED
: "REGULATED
REFERENCE ’ REFERENCE
| |
v :
2= =™ v ~18v V3.~ _sv iy
REGULATOR " REGULATED REGULATOR %" pegyLaTeD
REFERENCE
Y
V- ™1 _26v v
REGULATOR REGULATED

Figure 4—3. Power Supply interdependency




+26V regulator) down in the event of a short circuit.
This causes the +26V supply to be pulled down and
consequently (because of the interdependency) all other
supplies as well. In other words, a short circuit in any
supply causes all power supplies to be pulled down; in
particular, this safeguards the output amplifier.

4-54 CURRENT FOLDBACK CIRCUITS

4-55 The foldback characteristic of all power
supplies is determined by that of the +26V supply. When
current sensing pulls the +26V supply down to about
+12V, the internal current limit transistor of U1 is for-
ward biased by the voltage at pin 2 and the +26V supply
is then pulled down to zero.

4-56 Note that the foldback circuit is effective for
about 8 seconds after switching off. This means there
should be an interval of at least this time between
switching off and switching on.

4-57 CR33 and 34 in the —26V regulator ensure a
zero-volt bias on U4 pin 3 during operation of the fold-
back.

4-58 SWITCH ON/OFF CIRCUIT

4-59 At switch-off, this circuit applies a decay
characteristic to U1 so that all power supplies turn off
slowly and together.

4—60 The line cycle detector normally holds off
the integrator (Q11, C2). When no further negative cycle
is detected, the integrator runs down in about 10ms and
pulls down the reference voltage applied from U1 pin 6
via R4 and R5 to U1 pin 5.

VOLTAGE AT
UIPINS REACTANCE ENERGY
A
!/ \
7V
WA ol
- TiIME
? 2 10ms
SWITCH—OFF
Figure 4—4. Turn-off characteristic
i
4—61 At switch-on, a slowly-rising voltage at U3

pin 5 is obtained by the time-constant R4/C7/CR4
decouples C7 for switch-off, and R7 discharges C7 when
instrument is switched off.

4—-62 1+ 5V SUPPLY SPEED-UP CIRCUIT

4—-63 The * 5V supplies are switched on faster
than the other supplies so that the relays for the internal
50(2 loads are actuated before the output amplifiers
deliver power. Output transients are thus minimized.

4—-64 At switch-on, a spike is fed from C22 to the
divider R17/18 (the regulator reference point). This
results in a step of about +3.7V which turns on the +5V
supply which, in turn, turns on the —5V supply.

4-65 CRO suppresses the negative-going part of
the spike and, when turn-on is completed, decouples the
reference point from C22. CR10 and R77 discharges
C22 when the instrument is switched off.

| I



SECTION 5

MAINTENANCE

5—-1 GENERAL

5—-2 This section contains information on the
removal of covers and assemblies, performanceverification
and recalibration procedures.

WARNING

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.

CAUTION

The output power of the 8015A can destroy an ordinary
50 termination. Make sure to use either a 502 power
termination or a 20dB power attenuator with an ordinary
termination. If using an attenuator, insert an additional
6dB when operating in the A + B mode.

5-3 REMOVAL OF COVERS

5—4 The top, bottom and side covers can be
removed by releasing the captive screw at the rear of each
cover and sliding the respective cover to the rear.

5-5 REMOVAL OF ASSEMBLIES
5—6 General

5-7 Remove top, bottom and side covers and
the top board retaining strip (MP27, Figure 6—1).

58 Power Supply Board — Assembly 4

5-9 Remove connector from the bottom of
the board, then ease the board out of the connector
on the switch board.

5-10 Burst Board — Assembly 6

5—11 Remove the timing board (Assembly 3) and
remove the two screws which hold the timing and burst
boards together. Carefully separate the two boards.

5-12 Integrator Board — Assembly 5

5-13 Disconnect the single wire which connects
between the integrator and timing boards. Disconnect
the two coaxial cables. Disconnect the cable at the
switch-board. From underneath, remove the two screws
which fix the Integrator to the output amplifier boards.
With the instrument inverted, lift the integrator board
free from the amplifiers.

5-14 Output Amplifier Board(s) —
Assembly 2

5-15 Disconnect the 7 connections to the power
transistors and unsolder the wire to the pulse output
connector. Remove the integrator board and ease the
output amplifier board from its connector on the switch-.
board.

5-16 PERFORMANCE CHECKS

b—17 Tables 5—2 to 5—12 give the procedures for
verifying that the instrument is working to the specifi-
cations. Rigid observance of the sequence in which the
checks appear is unnecessary.

5-18 INTERNAL CHECKS AND ADJUST-
MENTS

5-19 Tables 5—13 to 5—14 give the prouvedure for
bringing a servicable instrument within specifications,
These tests must be completed in the order in which
they appear. The locations of the adjustment controls
are shown in Figure 5—1 at the end of this Section and
Tables 5—14, 5—16 and 5—18.




Table 5—1. Test Equipment for Performance Tests

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Oscilloscope Dual Channel, 50 MHz bandwidth, 5mV/div. sensiti- HP 180C
vity, sweep speeds 0.5us/div. to 2s/div. with sweep with plug-ins
delay. 1801A and 1820C
Sampling Dual Channel, 1 GHz bandwidth, 2mV/div. sensitivi- HP 180C
Oscilloscope vity, sweep speeds 10ps/div. to 50us/div. with plug-in 1810A
Digital Voltmeter 100V range to 4 significant figures. Accuracy +0.05% HP 3465A
* 1 digit.
AC Voltmeter Sensitivity 100uV to 300V rms, HP 3400A
Test Oscillator Frequency Range 10 Hz to > 200 MHz HP 3200A
Pulse Generator Rep. Rate 100 Hz — 20 MHz " HP 8011A
ACCESSORIES
502 co-axial-cable
terminated with BNC
male connectors (4
required) HP 10100C

BNC Tee {1 male, 2 female)

502 Feed-through (2 required)
20dB 20 W Power Attenuator
6dB Attenuator

Connector BNC male to N female

Connector BNC male to N male

"HP 1250—0781

HP 11048B

Microline 766—20

HP 8491B Option 006
HP 1250—-0077

HP 1250—-0780
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Table 5—2. Repetition Rate Test

PROCEDURE

1. Set up the equipment as shown and set the cornitrols as

follows:

80156A:

PULSE PERIOD 1

" VERNIER 2

PULSE DELAY 3
VERNIER 4

PULSE WIDTH 5
VERNIER 6
TRANSITION TIME 7
LEADING EDGE 8
TRAILING EDGE 9

CH A NORM/COMP 10
CH A UPPER LEVEL >11
CH A LOWER LEVEL

CH B UPPER LEVEL >12
CH B LOWER LEVEL

PERFORMANCE CHECK

20n—1u
Cccw
20n—1u
CcCcw
10n—1u
CCW
6n—0.5u
CCw
Cccw
NORM

MIN SEPARATION

MIN SEPARATION

CH B NORM/COMP 13 NORM
CHBZs 14 50
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 £2
TRIG POLARITY 22 POS
TRIG INPUT IMPEDANCE 23 50 §2
FUNCTION 24 NORM
MODE 25 NORM

EXT INPUT LEVEL -

Test Equipment: set counter to corresponding settings to get best

resolution
2, Check repetition rate for each setting listed below:

PULSE PERIOD 1  VERNIER 2  RESULT
20n — 1y CCcw > 50 MHz
20n — 1 cw < 1MHz
PULSEPERIOD 1  VERNIER 2  RESULT

w—0.1m ccw _ = 1 MHz
w—01m cw <10 KHz

Set counter to period measurement

01Tm—-10m CcCcw <0.1ms
0.1Tm—10m cw 210 ms
1M0Om-—1 ccw <10ms
10m-—1 cw =1s

3 Set function to ext trig and counter to frequency

4. Press manual button once: one pulse only must be counted.

SPECIFICATION

Repetitionrate ..........ccoiuiiiieinnnnnnnnn.
1 Hz — 50 MHz in four ranges
vernier provides continuous adjustment

DESCRIPTION

Checks frequency ranges and manual trigger function

EQUIPMENT
Counter capability ..................... =50 MHz
Frequency and period measurement
BO15A COUNTER
w TRIGGER our N .
o) Q 0 ©

| 60 S TERMINATION (EXT OR INT}
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Table 5—-3. Pulse Delay Test

PPERFORMANCE CHECK

PROCEDURE

1. Set up the equipment as shown and set the controls as
follows: '

8015A:

PULSE PERIOD 1 20n—1u

VERNIER 2 cw

PULSE DELAY 3 20n—14

VERNIER 4 ccw

PULSE WIDTH 5 10n—14 R

VERNIER 6 ccw

TRANSITION TIME 7 6n—0.5U

LEADING EDGE 8 ccw

TRAILING EDGE 9 CcCcw

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL >11

CH A LOWER LEVEL

CH B UPPER LEVEL >12

CH B LOWER LEVEL
CH B NORM/COMPL. 13
CHBZs 14

CHANNEL SUMMING
CHAZs 18

TRIG POLARITY 22

TRIG INPUT IMPEDANCE 23

FUNCTION 24
MODE 25
EXT INPUT LEVEL 26

MIN SEPARATION

MIN SEPARATION

NORM
50 2
Asep B
50 {2
POS
50 §2
NORM
B-DEL

Test equipment: Set scope to corresponding settings to get best

resolution.

2. Adjust scope controls so that channe! A leading edge is
coincident with the first line of graticule. Check movement
of the channel B pulse leading edge for settings listed
below. {Note: avoid excessive timing.)

3. Set mode switch to double pulse and repeat with settings of
step 2. Measure distance bhetween pulses, should be same as

result in B-delay.

PULSE 1

PERIOD

20n—1u cw
1u—0.1m Ccw
1u—=0.1m Cw
0.1m-10m Ccw
0.1Tm—10m cw
10m—1 cw
10m—1 Ccw

VERNIER 2

PULSE 3

VERNIER 4
DELAY @
20n—1u cw
1u—0.1m CCw
Tu—=0.1m Ccw
0.1m—10m ccw
0.1m-10m cw
10m—1 CcCcw
10m—1 cw

SPECIFICATION
Pulsedelay ............. .o i,
20 ns (+25 ns fixed) to 1 s in four ranges
vernier provides continuous adjustment
DESCRIPTION
Checks delay ranges in B-delay mode
EQUIPMENT
Oscilloscope capability ........ .Bandwidth = 50 MHz
8 our é (g) i g
[ — 50 {2 TERMINATION (EXTORINﬁa_?
JI—] CHANNEL A
i !-l CHANNEL B
—>: DELAY :4—
presa fod
PULSE 5 VERNIER 6 RESULT
WIDTH
2 T\ UV

10n—1u CCw [ > 1/@

1u—0.1m ccw <Musv/

1u—0.1m ccw =2 0.1ms

0.1m—10m cCw <0.1ms

0.1m—10m ‘cCcw = 10ms

10m—1 cCcw < 10ms

10m—1 CCw =2 1s
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5-5
PERFORMANCE CHECK
Table 5—4. Pulse Width Test
PROCEDURE SPECIFICATION
1. Set up the equipment as shown in Figure A and set PUISE WIdER . . v v ettt et et v e
controls as follows: < 10ns to 1 s in four ranges
PULSE PERIOD 1 20n—1u * vernier provides continuous adjustment
VERNIER -2 CCw
PULSE DELAY 3 20n—1u
VERNIER 4 ccw DESCRIPTION
PULS IDTH 5 - .
VlIJERNEl I\ENRDG H , (1:%’\1N 1 .Checks width ranges, square wave and duty cycle
TRANSITION TIME 7 6n—0.5u ’
LEADING EDGE 8 ccw ' .
TRAILING EDGE 9 cew .EQUIPMENT
CH A NORM/COMPL 10 NORM . o "”" > 1GHz
CH A UPPER LEBEL : Sampling Oscilloscope . . .....oovvnnnnnnn.
CH A LOWER LEVEL™ V! MIN SEPARATION OSCIlOSCOPE .+ e e vveevneeeannnennenns > 60 MHz
CH B UPPER LEVEL
CH B LOWER I_EVEL>12 MIN SEPARATION
CH B NORM/COMPL 13 NORM saoune
CHBZs 14 50 2 scope
CHANNEL SUMMING 16 Asep B
CHAZs 18 . 50 £)
TRIG POLARITY 22 POS 80158
TRIG INPUT IMPEDANCE 23 50 §2 TRIGGER .
FUNCTION 24 NORM o 9 O e | olo
MODE 25 NORM ¥ I - ATTENUATOR ?é’)g'gﬁnﬁm';‘]”m”ﬁ—
EXT INPUT LEVEL 26 - =
Test Equipmént: Set séope to corresponding ranges and best FIGURE A :
resolution
2. Set output level for a full screen display. Measure pulse
width at 50% of amplitude: < 10ns sorsa
TRIGGER
3 Turn width vernier slowly cw till pulse moves or divides. 8 Y& S . qo
Measure duty cycle: > 50% 1 ATTenuAToR T T
4, Set pulse width to square wave. Measure duty cycle: FIGURE B -
50% 15 %
5. Set equipment as shown in Figure' B and measure pulse width for each of the settings listed below:
PULSE VERNIER PULSE VERNIER PULSE VERNIER RESULT
PERIOD DELAY . WIDTH
1u—0.1m cw 20n—1u cCcw 10n—1u - Ccw > 1us
1u—0.1m Ccw 20n—1u CCw 1u—0.1m CCw < 1us
0.1m—10m cw 20n—1u ccw 1u—0.1m cw > 0.1ms
0.1m—10m cw 20n—-1u CCW 0.1m—10m CcCw < 0.1ms
10m—1 mid pos 20n—-1u CCw 0.1m—10m cw > 10ms
10m—1 Ccw 20n—1u CCw 10m—1 CCw < 10ms
10m—1 cw 20n—1u ccw 10m—1 cw >1s
6. Set pulse width to square wave. Measure duty cycle in following ranges:

PULSE VERNIER

PERIOD

20n—1u cw

14—0.1m cw to ccw

0.1m—10m ccwtocw 50% 5%
10m—1 cw to ccw
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Table 5-5. Jitter Test

PERFORMANCE CHECK

PROCEDURE

1. Set up equipment as shown and set controls as follows:
PULSE PERIOD 1 1U—0.1m
VERNIER 2 SEE STEP 2
PULSE DELAY 3 20n—11
VERNIER 4 ccw
PULSE WIDTH 5 14~0.1m
VERNIER 6 ccw
TRANSITION TIME 7 6n--0.5u
LEADING EDGE 8 ccw
TRAILING EDGE 9 ccw

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL >11
CH A LOWER LEVEL
CH B UPPER LEVEL >12
CH B LOWER LEVEL

MIN SEPARATION

MIN SEPARATION

SPECIFICATION
Period Jitter <0.1% + 50 ps for any rate setting

Delay Jitter <0.1% + 50 ps for any delay setting
Width Jitter <0.1% + 50 ps for any width setting

DESCRIPTION

Checks period jitter, delay jitter, width jitter.

EQUIPMENT

Oscilloscope ... .. > 50 MHz, Main and Delayed sweep
A sampling oscilloscope with di'rect and expand can be
used instead.

SCOPE

TRIGGER

CH B NORM/COMPL 13 NORM
CHBZs 14 50 Q2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 §2
TRIG POLARITY 22 POS
TRIG INPUT IMPEDANCE 23 50 2
FUNCTION 24 NORM
MODE 25 NORM
EXT INPUT LEVEL 26 -
Test equipment: Main sweep 0.1ms/div
Delay sweep 0.1u/div
Delay Trigger AUTO
2. Adjust pulse period vernier to obtain a 0.1ms period.
3. Set mode switch on time base to mixed.
4. Adjust scope delay vernier till leading edge of second pulse
is expanded.
5. Measure pulse period jitter <0.1% + 50ps. Set scope mode
switch back to norm.
6. Set pulse period to 0.1m—10m and adjust rate vernier to
obtain a 0.4ms period.
7. Set pulse delay to 14—0.1m and vernier to 0.1 delay.
8. Set scope mode switch to mixed.
9. Adijust scope delay vernier till leading edge of first pulse is
expanded.
10. Measure pulse delay jitter <0.1% + 50ps. Set scope mode
switch back to norm.
11.  Set pulse period vernier to obtain a 0.4m$ period.
12. Set delay to 20n—1y vernier ccw.
13.  Adjust pulse width vernier to obtain a 0.1ms pulse width.
14.  Set scope mode switch to mixed.
16.  Adjust scope delay vernier till trailing edge of first pulse is
expanded.
16.  Measure pulse width jitter < 0.1% + 50ps.

N our A 8
° Q Q ° 20d8 H °
50 (I TERMINATION
ATIENUATOR o1 0R iNT)H 'Tl
t—
|
|
| __","_/_7'__‘
| 1 U
I oy
t /’ 4
| !
A
| / 1
\ [
|
! —| ~———— N TTER
RATE
e - - ——
/
I’ ! i
/ / f
L 50%
L
' 1
,/ / ’
- = mel ke
—_— ———— HTTER
DELAY
—-— ., =] -
\ A)
\ \ \\
A} \ \
) \
- 50%
A W A
\ \ \
D — \\__‘\_ _‘\-_____
—_—— ~——— NTTER
WIDTH
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PERFORMANCE CHECK

Table 5—6. External Mode Check (Trigger and Gate)

PROCEDURE

Set up equipment as shown and set controls as follows:

PULSE PERIOD 1 1U—0.1m
VERNIER 2 MID-POSITION
PULSE DELAY 3 20n—11
VERNIER 4 ccw

PULSE WIDTH 5 10n—14
VERNIER 6 cw
TRANSITION TIME 7 6n—0.5u
LEADING EDGE 8 cCcw
TRAILING EDGE 9 ccw

CH A NORM/COMP 10 NORM

CH A UPPER LEVEL >11
CH A LOWER LEVEL
CH B UPPER LEVEL >12
CH B LOWER LEVEL

MIN SEPARATION

MIN SEPARATION

CH B NORM/COMP 13 NORM
CHBZs 14 50 £2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 £2

TRIG POLARITY 22 POS

TRIG INPUT IMPEDANCE 23 50 §2
FUNCTION 24 NORM

MODE 25 EXT TRIGGER
EXT INPUT LEVEL 26 MID-POSITION

Test Equipment: Set Ext Pulse Generator to a square wave
frequency of 5 KHz and a 1 V output amplitude.

PULSE GENERATOR

TRIGGER OUTPUT

SPECIFICATION

External Trigger .................. il
Each external pulse (positive and negative slope selectable)
will initiate an output pulse.

External Gate ............covitieirneininennnnn.
Each external pulse (positive and negative slope selectable)
will initiate and terminate a train of output pulses.

DESCRIPTION

Checks external trigger and external gate using an ext pulse
generator.

EQUIPMENT

Oscilloscope .......ccoiiiiiiinnnn . = 50 MHz
PulseGenerator...............ccvvu. ... = 20 MHz

SCOPE

IN

Q

TRIGGER

our A 8

TEE-CONNECTOJR_'llq

o Q O e %
ATTENUATOR
I 50 L TEAMINATION

— {EXT OR INT)

1. Set scope to obtain about 3 periods on screen.

should release a pos 8015A pulse.

3 Set trigger input polarity to NEG.

should release a pos 8015A pulse.

5. Set mode switch to EXT GATE.

6. During each low pulse level, a pulse train should be

Each positive transition from the external pulse generator

B |

Each negative transition from the external pulse generator

EXTERNAL
SIGNAL

I -

released. _ _ _ _ _ _ _ o o o o e e e e e e e M

7. Set trigger input polarity to positive.

During each high level of the external pulse, a pulse train

should be released. —  _ __ - _ _ . __________ ST REN R a— i1 —1
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PERFORMANCE CHECK

Table 5—7. External Mode Check (External Width)

PROCEDURE

Set up equipment as shown and set controls as follows:

SPECIFICATION

Extermalwidth ............. ... ... ... .. .....
Output pulse width and rate determined by width and

PULSE PERIOD 1 1—0.1m L
VERNIER 2 MID-POSITION rate of drive signal.

PULSE DELAY 3 20n—1u

;’/SLRS?'E”\E/\EIRID?FH 5 (1:(()::\[_1” NOTE: To avoid excessive jitter, set 8015A rate to a
VERNIER 6 cw lower range.

TRANSITION TIME 7 6n—0.54

LEADING EDGE 8 ccw

TRAILING EDGE 9 ccw

CH A NORM/COMPL 10 NORM DESCRIPTION

CH A UPPER LEVEL ~, 44
CH A LOWER LEVEL
CH B UPPER LEVEL -,
CH B LOWER LEVEL

MIN SEPARATION

MIN SEPARATION

Checks external width by using an external sine wave
generator and operating the trigger input level control.

CH B NORM/COMPL 13 NORM
CHBZs 14 50 2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 §2 EQUIPMENT
TRIG POLARITY 22 POSQ
TRIG INPUT IMPEDANCE 23 50 .
FUNCTION 24 NORM Oscilloscope .. ....covivviiiiiinniaan., =50 MHz
MODE 25 EXT WIDTH Sine Wave Generator .. .............c.... >10 KHz
EXT INPUT LEVEL 26 SEE BELOW
Test Equipment: Set sine wave generator to a frequency of 5 KHz
and 1 V rms output amplitude.
SCOPE
GENERATOR ao1sa
508 6002 iN TRIGGER ouT A [:]
Q © o © 2QlQ
50 2 TERMINATION
{(EXT OR INT}
TEE-CONNECTOR
1. Set scope to obtain 3 periods on screen. , ,
1 ] |
. |
b I
. . 1
2. Move the ext trigger input level knob from ccw to cw and { \ | : i
observe display: I | i - :
. .y . .y ' [}
During the positive sine wave a positive pulse should appear ' Pl !
whose width is adjustable by the trigger input level control. r
ccw . cw
3 Set trigger polarity to NEG. |
o 1
| |
I 1
| |
™~ ! \
4. Repeat step 2. oot } |
. L ... : o I '
During the negative sine wave a positive pulse should appear ’——|
whose width is adjustable by the trigger input level control. J
- cew cwW
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5-9
PERFORMANCE CHECK

Table 5—8. Transition Time Check
PROCEDURE SPECIFICATION
Set up equipment as shown and set controls as follows: Transition times .. .vv v v in e e e nininnneeresenas

6n—0.5s in four ranges. Minimum transition times
PULSE PERIOD 1 20n—14 dependent on source and load impedances.
VERNIER 2 Ccw
PULSE DELAY 3 20n—-1u
VERNIER 4 CCW
PULSE WIDTH 5 SQUARE WAVE DESCRIPTION
VERNIER 6 -
TRANSITION TIME 7 6n—0.5u
LEADING EDGE 8 ccw Checks transition times under several conditions.
TRAILING EDGE 9 CcCw
CH A NORM/COMPL 10 NORM
CH A UPPER LEVEL " +4V EQUIPMENT
CH A LOWER LEVEL -4V
CH B UPPER LEVEL 12 +4V
CH B LOWER LEVEL e\ Sampling Oscilloscope .. .. ................ > 1GHz
CH B NORM/COMPL. 13 NORM OSCIllOSCOPE .+« - v v veveaeeeneen e > 50 MHz
CHBZs 14 50 £
CHANNEL SUMMING 16 Asep B scone
CHAZs 18 50 Q SAMPLING
TRIG POLARITY 22 POS
TRIG {NPUT IMPEDANCE 23 50 2
FUNCTION 24 NORM 80154
MODE 25 NORM p— .
EXT INPUT LEVEL 26 - 8 %’)T (") 5 o

o oy o

Test Equipment: Adjust sampling scope for full screen display. ATTENUATOR (20 B)
Measure transition between 10% and 90% of amplitude.

1. Measure leading and trailing edges:
< 6ns

2. Set norm/compl to compl and repeat step 1.
3. Set leading and trailing edge vernier cw.

4. Measure leading and trailing edges in norm and compl:
= 0.bus

B. Set Zs switch to 1 K2 and leading and trailing edge
verniers ccw.

6. Readjust sampling scope for a full display.

7. Measure leading and trailing edges in norm and
compl: < 8ns

8. Set channel summing to A+B and ZS switch to 50 Q.
9. Readjust sampling scope for a full-screen display.

10. Measure leading and trailing edges in norm and
compl: < 15ns

11. Replace sampling scope by a real time scope, connect
it in the same way, set it for a full screen display.

12.  Set controls as follows and check transition times:

PULSE VERNIER TRANSITION  LEADING EDGE

PERIOD TIME TRAILING EDGE

20n—1u cw 0.5u—50u ccw < 05us ..3%
0.1m—10m  CW 0.5u—50u cwWw . > 60us 70 S
0.im—10m  CW 50u—5m ccw < B50us HOuS
0.1m—10m cw 50u—5m cw Z bms )Y m oo
10m—1 mid-pos. 5m—0.5 ccw < 5ms Yo7
10m—1 cw 5m—0.5 cw >05 7S

13. Repeat steps 1 to 7 for channel B.




Table 5—9. Pulse Perturbation

PROCEDURE

PERFORMANCE CHECK

Set up equipment as shown and set controls as follows:

SPECIFICATION

Overshoot andringing ... .........ocvvinunonn. ..
+ 5% of pulse amplitude possibly increasing < + 10% at

PULSE PERIOD 1 20n—14 minimum amplitude.
VERNIER 2 MID-POSITION
PULSE DELAY 3 20n-1u
VERNIER 4 ccw Preshoot ..... ... ... ... i,
PULSE WIDTH 5 SQUARE WAVE < 5% of pulse amplitude.
VERNIER 6 -
TRANSITION TIME 7 6n—0.54
LEADING EDGE 8 ccw Pulse top perturbation ..........................
TRAILING EDGE 9 ccw droop < 5% of pulse amplitude.
CH A NORM/COMPL. 10 NORM
CH A UPPER LEVEL 1" +4Vv
CH A LOWER LEVEL —av Linearity . . ..o e e e
CH B UPPER LEVEL ., +4v for tranhsition times > 30ns better than 5% of pulse
CH B LOWER LEVEL -4V li
CH B NORM/COMPL 13 NORM amplitude.
CHBZs 14 50 2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 €2 DESCRIPTION
TRIG POLARITY 22 POS
TRIG INPUT IMPEDANCE 23 50 §2 .
FUNCTION 24 NORM Checks pulse shape specifications.
MODE 25 NORM
EXT INPUT.LEVEL 26 -
‘ EQUIPMENT
Test Equipment: set scope for best resolution. Sampling 0SCillOSCOPE -« o ee e, >1 GHz
1. Measure overshoot, ringing:
< '£5% (+ 10% at min amplitude) oo
2. Measure preshoot, droop, linearity: < 5% —
. TRIGGER
3. Repeat in compl. S 5 & 0
L mnvsamnm(exr OR INT}

4. Repeat for channel B.

OVERSHOOT
I RINGING

VPLITUDE

"~ T T PRESHOOT

t—
2048 ATTENUATOR

0% — — —

** LINEARITY
DEVIATION

AR EE N R E R SN EEEEEEEEEEEEE RS
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Table 5—10. Pulse Amplitude

PROCEDURE

PERFORMANCE CHECK

Set up equipment as shown and set controls as follows:

PULSE PERIOD 1
VERNIER 2

PULSE DELAY 3
VERNIER 4

PULSE WIDTH &
VERNIER 6
TRANSITION TIME 7
LEADING EDGE 8
TRAILING EDGE 9

CH A NORM/COMPL 10
CH A UPPER LEVEL 1
CH A LOWER LEVEL
CH B UPPER LEVEL 12
CH B LOWER LEVEL

CH B NORM/COMPL 13
CHBZs 14

CHANNEL SUMMING 16
CHAZs 18
TRIGPOLARITY 22

TRIG INPUT IMPEDANCE 23

FUNCTION 24
MODE 25
EXT INPUT LEVEL 26

14=0.1m
cw

20n—14

ccw

SQUARE WAVE

6n—0.5U
CCW

CcCcw

NORM

SEE BELOW
SEE BELOW

NORM
SEE BELOW
Asep B
SEE BELOW

NORM
NORM

Test Equipment: set scope for corresponding setting and best

resolution.

NOTE: Excessive current may destroy the 50 £2 load (Power

ratio) — use attenuator.

LEVERS AT MAX SEPARATION

SPECIFICATION

<1Vto> 8V from int 50 £ into ext 50

5-11

<2V to > 16V from int open (1 KS2) into ext 50
<2V to > 16V from int 50 2 into ext 50 2 (A+B mode)
<4V to > 30V from int open (1 K ) into ext 50 2 (A+B mode)

SCOPE
SAMPLING

DESCRIPTION
Checks amplitude and offset tevels under different load
conditions.
EQUIPMENT
Oscilloscope .........covvvnn.
8 out (A? 5

50 {} TERMINATION
(EXT OR INT)
[—— 698 ATTENUATOR (A + B MODE!

e 4
20dB ATTENUATOR

1. Push levers slowly to the upper and lower limit positions
and measure swing in all positions shown below.
Voltage without brackets: most positive level.

Voltage in brackets: most negative voltage.

LEVERS AT MIN SEPARATION

swing =8V swing <1V
+8V (0V) — — +8V (—7V)
INTERNAL
50 2 ON
oV (—-8V) — —+7V (—8V)
swing = 16V swing <2V
- - +16V (-1
+16V (OV) NTERNAL (—14v)
50 ) OFF
oV (—16V) — L IFQ) b — +14V (—16V)
2. Set Zs back to 50 {2 and channel summing to A+B.
swing 2> 16V swing <2V
+16V (0V) — - +16V {—14V)
INTERNAL
50 20N
oV (—-16V) — — +14V {(—16V)
swing =30V swing <4V
— —+1 _
+16V (+14V) BOTH INTER: 2V (—16V)
NAL 50 §2 OFF
~18V (—16V) - ( K — +16V (=12V)

3. Set Zs switches back to 50 £2 and repeat step 1 for channel B.
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PERFORMANCE CHECK

Table 5—11. Trigger Output Test

PROCEDURE

Set up equipment as shown and set controls as follows:

PULSE PERIOD 1 20n—1u
VERNIER 2 CW
DELAY 3 -
VERNIER 4 —
WIDTH & 10n—14
VERNIER 6 cCcw
FUNCTION 24 NORM
MODE 25 NORM
SPECIFICATION
Trigger output.......... = 1V across 50 2, 9ns + 5ns
DESCRIPTION
Checks trigger output,
EQUIPMENT
Sampling Oscilloscope . . .. ..o vvenvnn.... >1G Hz
SAMPLING
SCOPE
80154
TRIGGER
IN ouTt A B
0 O o ofjo
I 50 S2 TERMINATION (EXT OR mﬁa

1. Measure trigger
Measure trigger

pulse amplitude = 1V
pulse width 9ns £ 5ns

50% e ~atp———ns 1 5ns >V

Table 5—12. Safety Check

Disconnect power cord from line. Visually inspect interior
for any sign of abnormal internally generated heat, such as
discolored printed circuit boards or components, damaged
insulation, or evidence of arcing. Determine cause and
remedy.

Check resistance from cabinet to ground pin on power plug
with suitable ohmmeter. The reading must be less than one
ohm. Flex the power cord while making the measurement
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 cabinet to line and neutral (tied
together) with the power switch on and the power source
disconnected. The minimum acceptable resistance is two
megohms. Replace any component which results in a failure
or refer to production Memo or Service Note issued by
product division for alternate action.

Check line fuse to verify that the proper value is installed.

Check that the plastic safety cover for the line fuse is
installed.

Check that all coaxial and flat cables inside are properly
connected. Check that all boards and the heatsink on the
chassis are properly connected.

Inform Hewlett-Packard (internally, the responsible
product division) of any repeated failures in the above tests
or any other safety features.

REEE NS EEEEEE NS E S E R EEREEEREEERENS




Table 5—12a. Performance Test Record

Hewlett-Packard

HP MODEL 8015A option

PULSE GENERATOR
Serial No. ..... e .

5—2 Repetition Rate Test

g:ttgng Vernier . Specific. Result
20n—14 ccw Z250MHz | .........
20n—14 cw KIMHz | ...
14—0.1m ccw Z21MHz | ...,
14—0.1m cwW KI10KHz | .........
0.1m—10m ccw <0ims | ....... ..
0.1m—10m cw Z10ms | ...l
10m-1 ccw <10ms | ...
10m—1 cw 215 | .
Man. funktion —
5—3 Pulse Delay Test |
Delay . .
Setting Vernier Specific. Result
20n—-11 cw 2 |
14~0.1m ccw <ips |l
114-0.1m cw 204ms | ...
0.1m—10m ccw <0ims | ...l
0.1m—10m cw Z210ms | ...
10m—1 ccw <10ms | ...,
10m—1 cw P>
5—4 Puise Width Test
;‘L‘g‘i:g Vernier | Specific. | Result
10ns—14L ccw <10ns | ...l
Duty Cycle ccw 50%+16% | .........
10n—14 cw 2 | .
1U-0.1m ccw < | ..
1U—0.1m cw 204ms | .........
0.1m—10m CCW <0ims | .........
0.1m—10m cw Z210ms | ...
10m—1 ccw <10ms | ...
10m—1 cwW 215 |
Duty cycle
20n—1u cw 50%5% | .........
1u—0.1m CW+CCW | 50%%5% | .........
0.1m—10m CCWtoCW | 50%+5% | .........
10m—1s CWtoCCW | 50%35% | .........
5-5 Jitter Test
Range — Specific. Result
Rate - <0.1%+50ps |.........
Delay — €0.1%+50ps | .........
Width - <0.1%+50ps  |.........
5—6/7 External Mode Check
Ext. Trigger

POS — 3

NEG —3J
Ext. Gate

POS | —

NEG —
Ext. Width

POS —

NEG  P—

Testedby ........ e e ‘.
Date............ ceee
5—-8 Transition Time Check
LE TE .
Setting Vernier | Vernier Specif. | Resuft
6n—0.51 ccw ccw <éns |.........
6n—0.5 cw cw 2084 |.........
Zsto 1KE2
6n—0.5
NORM ccw ccw <8ng [..o.on...
COMPL ccw ccw <8ns f.........
A+B, Zs 5052
6n—0.544 )
NORM ccw ccw <1%ns |.........
COMPL ccw cCcw <16ns |.........
0.51—501 ccw ccw <OS5Us |t
0.5U—50u cw | cw 2504 |.........
50U—5m ccw ccw <S0Ms |.........
50p—5m cw cwW 26ms, |.........
5m-0.5 ccw ccw <Bms  |.........
5m-05 cw cw 20865 {.........
5—9 Pulse Perturbation
! Result
Specific. A/B
Overshoot, Ringing <E5%(X10%) | .........
Preshoot, droop, linearity [<5%  |.........
6510 Pulse Amplitude
Levers " Result
Int 2s {separation) Swing A/B
5082 max 28V ...
5002 min <1V
1KS2 max 216V | ...
1K min <2V |
A+B
5082 max 216V L.
5082 min v |l
1K £ (both) max 230V ...
min <4V L.
5—11 Trigger Output Test
Specific. Result
Trigger Output width 9nst5ns A
5—12 SAFETY CHECK 1
7—2—1 OPTION 002 3
7—3—2/3/4 OPTION 003 —
7—4~2 OPTION 004 —
7—-5—1 OPTION 005 3
7—6—1 OPTION 006 M

5—-13
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Table 5—13. Test Equipment for Adjustments

INSTRUMENT BRIEF SPECIFICATION RECOMMENDED MODEL
Oscilloscope Dual Channel, 50 MHz bandwidth, 5mV/div. sensiti- HP 180C
vity, sweep speeds 0.5us/div. to 2s/div. with sweep with plug-ins
delay. 1801A and 1820C
Sampling Dual Channel, 1 GHz bandwidth, 2mV/div. sensitivi- HP 180C
Oscilloscope vity, sweep speeds 10ps/div. to 50us/div. with plug-in 1810A
Digital Voltmeter 100V range to 4 significant figures. Accuracy +0.05% HP 3465A
* 1 digit.
AC Voltmeter Sensitivity 100uV to 300V rms, HP 3400A
Test Oscillator Frequency Range 10 Hz to > 200 MHz HP 3200A.
Pulse Generator Rep. Rate 100 Hz — 20 MHz HP 8011A
ACCESSORIES

50€2 co-axial cable
terminated with BNC
male connectors (4

required) HP 10100C

BNC Tee (1 male, 2 female) HP 1250—-0781
50€2 Feed-through (2 required) HP 11048B

20dB 20 W Power Attenuator Microline 76620
Connector BNC male to N female HP 1250—0077

Connector BNC male to N male HP 1250-0780
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ADJUSTMENTS
Table 5—14. Power Supply
+26V +5V -5v —26V
INITIAL CONTROL SETTINGS NOT SIGNIFICANT l
+18V: L —18v A21BD AY
SWITCH
Test Equipment: DVM '
907
1. Connect DVM between TP +26V on A21 and chassis - al é
- o« o
- ] o
2 Adjust A24 (A4 on earlier instruments) RIS~ cow ow
R12 for: +26V = 100mV ToR!
—— ]
3.  Check following voltages j_f _——-‘—"____—I
S5
A21 TP +18V +18V  100mV = !
MP1 -
A21 TP + 5V + 5V 50mV N —
A21 TP - BV — BV + 50mV ° 1
A1 TP —18V —18V £ 100mV A aswi a1
A21 TP  -26V —26V £ 100mV TeEn .,L s7
' _ 95 oo gl ®
The test points are located on A21 (A11, A31 on options) | :>£|D
behind front panel. puSHOUTEN] ToExT 2 ,OI 081
l {LINE INDICATION)
SEE SERVICE
SHEET 7

WARNING

Any interuption of the protective (grounding) conduc-
tor inside or outside the instrument or disconnection of
the protective earth terminal is likely to make the appa-
ratus dangerous. Intentional interruption is prohibited.
Any adjustment, maintenance, and repair of the opened
instrument under voltage should be avoided as much as
possible and, when inevitable, should be carried out
only by a skilled person who is aware of the hazard in-
volved. The opening of covers or removal of parts,
except those to which access can be gained by hand, may
expose live parts, and also accessible terminals may be
live.

Capacitors inside the instrument may still be charged
even in the instrument has been disconnected from its
source of supply.

Make sure that only fuses with the required rated cur-
rent and of the specified type (normal blow, time delay,
etc.) are used for replacement. The use of repaired
fuses and the short-circuiting of fuseholders must be
avoided.

Whenever it is likely that the protection has been
impaired, the instrument must be made inoperative
and be secured against any unintended operation.
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- ADJUSTMENTS

Table 5—15. Rate, Delay, Width Refer to Figure 5—1 (page 5—25}
for adjustment locations on A2 and A3.

INITIAL CONTROL SETTINGS

PULSE PERIOD 1 20n—1 CHBZs 14 50 §2
VERNIER 2 ccw CHANNEL SUMMING 16 Asep B
PULSE DELAY 3 20n—14 CHAZs 18 50 £)
VERNIER 4 cew TRIG POLARITY 22 POS
PULSE WIDTH & 10n—1 TRIG INPUT IMPEDANCE 23 50 §2
VERNIER 6 cew FUNCTION 24 NORM
TRANSITION TIME 7 6n—0.5 MODE 25 NORM
LEADING EDGE 8 cew EXT INPUT LEVEL 26 CENTER
TRAILING EDGE 9 ccw
CH A NORM/COMPL 10 NORM
CH A UPPER LEVEL

1 CENTER
CH A LOWER LEVEL Test Equipment: Counter
CH B UPPER LEVEL ,, CENTER .
CH B LOWER LEVEL Oscilloscope

CH B NORM/COMPL 13 NORM

RATE ADJUST
1. Connect trigger output via a 50 £ termination to a counter.
2. Adjust A3 C20 for: 51.5 MHz £ 0.2 MHz.

If Option 002 is fitted, A6 must be removed to gain access to the
following adjustments,

DELAY ADJUST

1. Set Rate to 1u—0.5m vernier cw, set delay vernier cw Set
Width vernier cw.

2. Connect trigger output to a scope (channel B and ext
trigger input via T-connector and 50 £2 feedthru load),
connect output A to scope channel A.

Sampling Oscilloscope

CHANNEL A

3 Measure the time between the trigger pulse

h CHANNEL B

and the leading edge of the output pulse: > 1.2us < 1.4us.

Adjust A3 C39 for 1.3us.

WIDTH ADJUST

1. Set rate to 20n-1u vernier mid-position.
Set Delay vernier ccw, Width vernier ccw.

2. Connect output A to a sampling oscilloscope, use trigger
output for ext scope trigger.
Adjust A3 C46 for 9.5ns.

NOTE: If the first pulse in Ext Gate mode or Burst mode is
not satisfactory, a compromise may be necessary (< 10ns > 9ns).

1.3 0 |
'

PLys Slas

50% ————— ~eaf—9.5ns.




ADJUSTMENTS

Table 5—16. Pulse Level Voltage Adjust

INITIAL CONTROL SETTINGS NOT SIGNIFICANT
Test Equipment: DVM

This adjustment calibrates the max positive and max negative
output pulse levels.

1. Set channel A levers for minimum separation with
channel A upper level to max negative position.
Connect DVM to 1 and chassis,

adjust A21 R8for ................... —-3.70V £ 10mV

2. Set channel A levers for minimum separation with
channel A lower level to max positive position.
Connect DVM to 2 and chassis,

adjust A21 R7for .............. ..., +3.70V £ 10mV

Repeat steps 1 and 2.

3. Set channel B levers for minimum separation with
channel B upper level to max negative position.
Connect DVM to 3 and chassis,

adjust A21 R2for ................... =3.70V £ 10mV

4, Set channel 3 levers for minimum separation with
channel B lower level to max positive position.
Connect DVM to 4 and chassis,

adjust A21 R1for ................... +3.70V £ 10mV

Repeat steps 3 and 4.

A21 BD AY SW'TCH 08015-6652t
CH B UPPER LEVEL ADJUST

CHB LOWER LEVEL ADJUST

R

H-96—11
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| - At i
4 (==

2
o
—RN—
o916
U1 —RI2—
v
o
Y
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ADJUSTMENTS

Table 5—18. Maximum and Minimum Amplitude

INITIAL CONTROL SETTINGS

PULSE PERIOD 1
VERNIER 2
PULSE DELAY 3
VERNIER 4
PULSE WIDTH &
VERNIER 6
TRANSITION TIME 7
LEADING EDGE 8
TRAILING EDGE 9

CH A NORM/COMPL 10
CH A UPPER LEVEL 1
CH A LOWER LEVEL
CH B UPPER LEVEL

CH B LOWER LEVEL12

1. Connect output A via a 20 dB power attenuator and a 50 2

1U—0.1m
CcCcw
1U—0.1m
CCW

sa

6n—0.51

ccw

ccw

NORM

MAX SEPARATION
SYMETRICAL TO ZERO
MAX SEPARATION
SYMETRICAL TO ZERO

termination to the vertical input of an oscilloscope.

CH B NORM/COMPL 13
CHBZs 14

CHANNEL SUMMING 16
CHAZs 18

TRIG POLARITY 22

TRIG INPUT IMPEDANCE 23

FUNCTION 24
MODE 25
EXT INPUT LEVEL 26

Test Equipment: Oscilloscope

2. Adjust A5 R80 (see opposite) for an amplitude of 16.5V = 100mV.

3 Connect output B via a 20 dB power attenuator and a 50 £

termination to the vertical input of an oscilloscope. .

4, Adjust A5 R85 for an amplitude of 16.5V £ 100mV.

5. Set channel A and B levers for minimum separation around

zZero.

6. Adjust A2 A R117 (see page 5—25) for a Channel A amplitude of: 1.8V + 50mV.

7. Adjust A2 B R117 for a Channel B amplitude of: 1.8V * 50mV.

5-19

1k
1 K2

NORM
NORM




Table 5—19. Amplifier Zero-Adjust

INITIAL CONTROL SETTINGS

PULSE PERIOD 1
VERNIER 2
PULSE DELAY 3
VERNIER 4
PULSE WIDTH 5
VERNIER 6
TRANSITION TIME 7
LEADING EDGE 8
TRAILING EDGE 9

CH A NORM/COMPL 10
CH A UPPER LEVEL 1
CH A LOWER LEVEL
CH B UPPER LEVEL

CH B LOWER LEVEL12

ADJUSTMENTS

-4V
+ 4V
-4V

These adjustments set the amplifier bias for symmetrical

operation.

1. Connect a DVM with floating inputs between @ (U11
pin 3) and ﬁ} (U11 pin 14) on channel A board A2A.

NOTE: a logic clip might be necessary to make these

connections. Connect A5 TP1 to chassis (see page 5—18),

2, Adjust A2A R9 (page 5—25) for: OV £ 50mV.

Remove chassis connection.

3. Repeat steps 1, 2 on board A2B adjusting A2B R9 and

shorting Ab TP2 respectively.

If it is not possible to achieve the above result carry out

Table 5—22.

CH B NORM/COMPL 13
CHBZs 14

CHANNEL SUMMING 16
CHAZs 18

TRIG POLARITY 22

TRIG INPUT IMPEDANCE 23 -

FUNCTION 24
MODE 25
EXT INPUT LEVEL 26

Test Equipment:

NORM
MID POSITION

Short circuit cable
DVM




)

ADJUSTMENTS

Table 5—20. Norm/Compl Adjust
INITIAL CONTROL SETTINGS
PULSE PERIOD 1 14~0.1m CHBZs 14 50 2
VERNIER 2 cw CHANNEL SUMMING 16 Asep B
PULSE DELAY 3 20n—1u CHAZs 18 50 §2
VERNIER 4 cew TRIG POLARITY 22 -
PULSE WIDTH & 14—0.1m TRIG INPUT IMPEDANCE 23 -
VERNIER 6 ccw FUNCTION 24 NORM
TRANSITION TIME 7 6n—0.5U MODE 25 NORM
LEADING EDGE 8 ccw EXT INPUT LEVEL 26 -
TRAILING EDGE 9 cew
CH A NORM/COMPL 10 NORM
CH A UPPER LEVEL

1 MAX SYM
g: g‘ L']S;’:’EiRL'EE/\ﬁL Test Equipment: Short circuit cable
CH B LOWER LEVEL '2 MAX SYM Digital Voltmeter
CH B NORM/COMPL 13 NORM Oscilloscope

50 © Termination
20dB Attenuator

These adjustments equalize norm and compl lower levels.

1. Connect A5 TP1 to GND (see illustration in Table 5—17).

2 Connect a DVM to A2A TP1 (rear side} and chassis (page 5—25).
3 Adjust A2A R60 for OV = 10mV.

4. Remove short-circuit cable and DVM.

5. Connect channel A to oscilloscope.
Set level controls for a symmetrical 4V amplitude signal.

6. Set pulse {(in norm mode} to center of display as reference.

7. Switch norm-compl to compl and observe baseline. Adjust
A2A R61 for minimum shift (< 20mV).

8. Connect channel B to oscilloscope.

9. Repeat step 1 to 7 with A5 TP2 and A2B TP1, R60, R61
respectively.

These adjustments may be verified by performing Table 5—22.
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Table 5—21. Offset Ga

in

INITIAL CONTROL SETTINGS

PULSE PERIOD 1
VERNIER 2
PULSE DELAY 3
VERNIER 4
PULSE WIDTH 5
VERNIER 6
TRANSITION TIME 7
LEADING EDGE 8
TRAILING EDGE 9

CH A NORM/COMPL 10
CH A UPPER LEVEL T
CH A LOWER LEVEL
CH B UPPER LEVEL

CH B LOWER LEVEL12

14—0.1Tm

CwW

20n—1u

CCW

SQUARE WAVE

6n—0.5U
ccw
CCwW
NORM

SEE BELOW

ADJUSTMENTS

CH B NORM/COMPL 13
CHBZs 14

CHANNEL SUMMING 16
CHAZs 18

TRIG POLARITY 22

NORM
50 Q)
Asep B
50 §2

TRIG INPUT IMPEDANCE 23 —

FUNCTION 24 —

MODE 25 NORM
EXT INPUT LEVEL 26 -

Test Equipment: Oscilloscope

50 Q2 Termination
20dB Attenuator

These adjustments equalize the baseline offsets of the negative and positive output amplifiers.

1. Center oscilloscope beam for zero volt reference and apply 8015A channel A to oscilloscope.

2. With channel A level controls held at maximum separation, move them repeatedly up and down to the limits shown:

LEVER (

POS. AMPL,

N

— —— = — — = — — — —0VBASELINE

V1

\

Repeat for channel B.

-

V2

1

Rt

—

- — m— = = — & — — _ _OVBASELINE

NEG, AMPL,

~

Adjust A2AR 159 (page 5—25) so that the baseline offset voltages V4 and V5 are equal.

Adjust A2AR 152 for zero baseline offset. Optimize R159/R 152 settings.

b3




Table 5—22. Pulse Level Adjustments

INITIAL CONTROL SETTINGS

ADJUSTMENTS

5-23

PULSE PERIOD 1 1U4—0.1m CH B NORM/COMPL 13 NORM
VERNIER 2 cw CHBZs 14 50 £2
PULSE DELAY 3 20n—14 CHANNEL SUMMING 16 Asep B
VERNIER 4 ccw CHAZs 18 50 §2
PULSE WIDTH & SQUARE WAVE TRIG POLARITY 22 -
VERNIER 6 - TRIG INPUT IMPEDANCE 23 -
TRANSITION TIME 7 6n—0.52 FUNCTION 24 NORM
LEADING EDGE 8 ccw MODE 25 NORM
TRAILING EDGE 9 CCW EXT INPUT LEVEL 26 -

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL 11 SEE BELOW

CH A LOWER LEVEL

CH B UPPER LEVEL ., SEE BELOW

CH B LOWER LEVEL Test Equipment: Oscilloscope

50 £ Termination
20dB Attenuator

These adjustments may be performed instead of Tables 5—19/20/21.

1. Center oscilloscope beam for zero volt reference.

2.  Set channel A level controls for max separation with UL max positive.

3. Connect channel A to oscilloscope.

4. Observe display while switching norm/compl.

5. Adjust A2A R9 (page 5—25) for zero change in level when switching norm/compl.

6.  Select NORM. Move level controls (max separation) repeatedly up and down from max positive to max negative and back

LEVER / w r X
0 POS. AMPL.

‘ ‘ lvz

- — — — — — = — 4~ _ ~OVBASELINE

L, | t

e — =~ —UVHASELNE

NEG. AMPL,

N W, N\ ( y,

7. Adjust A2A R159 for equal and opposite baseline 10.
offset voltages (V1 = V)

Adjust low level with A2A R60 to the zero-volt
baseline.

8.  Adjust A2A R152 (page 5—25) so that the baseline 11, Switch norm/compl. to compl.
offset voltages are zero. Optimize R159/R 152
settings. 12. Adjust low level with A2A R61 to the zero-volt

baseline.

13. or channel B.

9. Set UL to +4V, LL to zero volts.
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Table 5—23. Transition Time, Overshoot

INITIAL CONTROL SETTINGS

ADJUSTMENTS

PULSE PERIOD 1 20n—1u
VERNIER 2 CcwW
PULSE DELAY 3 20n—1u
VERNIER 4 ccw
PULSE WIDTH 5 SQUARE WAVE
VERNIER 6 -
TRANSITION TIME 7 6n—0.5u
LEADING EDGE 8 ccw
TRAILING EDGE 9 ccw
CH A NORM/COMPL 10 NORM
CH A UPPER LEVEL 1 +4v

CH A LOWER LEVEL —4v

CH B UPPER LEVEL 12 +4Vv

CH B LOWER LEVEL -4V

These adjustments optimize transition and overshoot.

1.

Connect channel A to a sampling scope and set scope for
best resolution in terms of transition times (10% to 90%).

Adjust A2A C22 for a transition time in norm and compl of
< 6ns.

Set UL/LL to +4.0V/—4.0V.
Measure overshoot, ringing <+ 5 %.

If necessary, re-adjust A2A C22 for the best compromise
between steps 2 and 4.

Connect channel B to the sampling scope.

Repeat steps 2 to 5 with A2B C22 respectively.

CH B NORM/COMPL 13
CHBZs 14

CHANNEL SUMMING 16
CHAZs 18

TRIG POLARITY 22

TRIG INPUT IMPEDANCE 23

FUNCTION 24
MODE 25
EXT INPUT LEVEL 26

Test Equipment: Sampling Oscilloscope
50 2 Termination
20dB Attenuator

OVERSHOOT +
- - RINGING

T

AMPLITUDE

" = ZPResHoOT

NORM
50 2
Asep B
50 §2

NORM
NORM

1 p i a I -~ | y P . P p ¥
p b b ¥ g | |
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SECTION 6

6--1 GENERAL
6—2 This section is organized as follows:

a. lllustrated parts breakdowns for chassis
mounted parts for standard instrument and
options.

b. Chassis mounted parts in alphanumerical
order by reference designator.

c. Electrical assemblies and their components
in alphanumerical order by reference desig-
nator for the standard instrument.

6—3 The information given for each part consists
of the following:

a. The Hewlett-Packard part number.

b. The total quantity (Qty) in the instrument.
This is given only once for each part — at the
first appearance of the part in the list.

¢. The description of the part.

d. A typical manufacturer of the part in a
five-digit code.

e. The manufacturers’ part number.

The manufacturers’ code numbers, names and
addresses are listed at the beginning of the
parts list (page 6—7) followed by list of abbre-
viations used in the parts list. Refer to Table
9—1 for the reference designator.

REPLACEABLE PARTS

6—4 ORDERING INFORMATION

6—5 To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part numer, indicate

the quantity required, and address the order to the

nearest Hewlett-Packard office {list of Sales/Service offices
at the rear of the manual).

6—6 To order a part that is not listed in the re-
placeable parts table, include the instrument model num-
ber, instrument serial number, the description and
function of the part, and the number of parts required.
Address the order to the nearest Hewlett-Packard office.
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Figure 6—1. Location diagram of assemblies and frame
parts for 8015A with serial number 15638G00686 and above.
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Figure 6—2. Location of changed parts
and assemblies for 8015A Option 001
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See Service Sheet 8

Figure 6—3. Location of additional/changed parts and
assembties for 8015A Option 002.
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Figure 6—5. Ribbon cable for 8015A option 002 + 003
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J51, J52, R61-56, S61, S52

TR_ITXR
1
|
I
L

TOBD AY
SWITCH

See Service Sheet 6

Figure 6—8. Location of additional parts for 8015A

-Option 006
Table 6—1. Manufacturers’ Codes

MFR zIp

NO. MANUFACTURER NAME ADDRESS CODE
FRQO3 SOVCOR ELECTRONIQUE LE VESINET FRANCE
FROO9 GAM MEAUX FRANCE T7
GMO32 SIEMENS AG MUNICH GERMANY 8000
SKOO05 CONDENSATEURS_FRIBOURG, SA FRIBOURG,SN]TZERLAND
0002V UNITRODE CGMPUTER PRGDUCTS CORP METHUEN MA
0086S  STETTNER=TRUSH INC CAZENDVIA NY 13035
ol121 ALLEN=-BRADLEY CO MILWAUKEE WI 53212
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75231
02114 EERROXCUBE CORP SAUGERTIES NY 12477
02735 RCA CORP SOLID STATE DIV SOMMERVILLE NJ 08876
03866 KDI PYROFILM CORP WHIPPANY NJ 07981
06T13- MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
07088 KELVIN ELECTRIC /CO VAN NUYS CA 91401
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94040
o716 TRW INC BURLINGYON DIV SURLINGTON IA 52601
12697 CLAROSTAT MFG CO INC DOVER NH 03820
13103 THERMALLOY CO DALLAS TX 75247
15818 TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 94040
16299 CORNING GL WK ELEC CMPNT DIlv RALEIGH NC 27604
19701  MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
23880 STANFORD APPLIED ENGINEERING INC SANTA CLARA CA 95050
24226  GOWANDA ELECTRONICS CORP GOWANDA NY 14070
24546 CORNING GLASS WORKS (BRADFORD} BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
27264 MOLEX PRODUCTS CO DOWNERS GROVE IL 60515
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
32997 BOURNS INC TRIMPGY PROU DIV RIVERSIDE CA 92507
56289 SPRAGUE ELECYRIC CO NORTH ADAMS MA 01247
71400 BUSSMAN MFG DIV. OF MCGRAW-EDISON CO ST LOUIS MO 63017
T1468 ITT CANNON ELECTRIC CO SANTA ANA CA 92702
71744  CHICAGO MINIATURE/DRAKE CHICAGO IL 60640
T1785 TRW ELEK COMPONENTS CINCH D1V ELK GROVE VILLAGE IL 60007
TJ2136 ELECTRO MDTIVE MFG CO INC WILLIMANTIC CT 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIv FULLERTON CA 92634
75915 LITTELFUSE INC DES PLAINES 1L 60016
79727 C=-W INDUSTRIES WARMINSTER PA 18974
82389 SWITCHCRAFT INC CHICAGO IL 60630
84411 TRW CAPACITOR Dlv OGALLALA NE 69153
90949 AMPHENOL SALES DIV OF BUNKER-RAMO HAZELWOOD MO 63042
91637 DALE ELECTRONICS INC COLUMBUS NE 68601




Table 6—2. Abbreviations for Replaceable Parts List

ASSY

BD
BH
BP

CAR
cc
CCw
CER
cMOo
COAX
COEF
comp
CONN
CRT
cw

DEPC
DP
DT

ELECT
ENCAP
EXT

FC
FET

FT

FH
FILH
FXD

GE
GL
GRD

HG
HP
HZ

IF
IMPG
INCD
INCL
INS
INT

AMPERE(S)
ASSEMBLY

BOARD(S)
BINDER HEAD
BANDPASS

CENTI (107 2)

CERMET

CARBON

CARBON COMPOSITION
COUNTERCLOCKWISE
CERAMIC

CABINET MOUNT ONLY
COAXIAL
COEFFICIENT
COMPOSITION
CONNECTORI(S}
CATHODE-RAY TUBE
CLOCKWISE

DECI (107 1)
DEPOSITED CARBON
DOUBLE POLE
DOUBLE THROW

ELECTROLYTIC
ENCAPSULATED
EXTERNAL

FARAD(S),

METAL FILM (FOR RESISTORS)
CARBON FILM/COMPOSITION
FIELD-EFFECT
TRANSISTOR(S)

TRANSIT FREQUENCY

FLAT HEAD
FILLISTER HEAD
FIXED

GIGA (109)
GERMANIUM
GLASS
GROUNDED

HENRY/(IES}
MERCURY
HEWLETT-PACKARD
HERTZ

INTERMEDIATE FREQ.
IMPREGNATED
INCANDESCENT
INCLUDE(S)
INSULATION(ED)
INTERNAL

KG

L8
LH
LIN
LOG
LPF
LVR

M
MEG

MET FILM
MET OX
MFR
MINAT
MOM

MTG

MY

N/C
NE
N/O
NOP
NPN

NSR

0oBD

OH
ox

o

PD
PF
PHL
PIV

PNP

P/O
PORC
POS
POT
P-P
PRGM

PWV

KILO (103)
KILOGRAM

POUND(S)

LEFT HAND

LINEAR TAPER
LOGARITHMIC TAPER
LOW-PASS FILTERI(S)
LEVER

MILLI (10—3)
MEGA (106)
METAL FiLM
METAL OXIDE
MANUFACTURER
MINIATURE
MOMENTARY
MOUNTING
MYLAR

NANO (10~9)
NORMALLY CLOSED
NEON

NORMALLY OPEN
NEGATIVE POSITIVE
ZERO (ZERO TEMPER-
ATURE COEFFICIENT)
NEGATIVE-POSITIVE-
NEGATIVE

NOT SEPARATELY
REPLACEABLE

ORDER BY
DESCRIPTION
OVAL HEAD
OXIDE

PEAK

PRINTED (ETCHED)
CIRCUIT(S)

POWER DISSIPATION
PICOFARADS
PHILLIPS

PEAK INVERSE
VOLTAGE(S)
POSITIVE-NEGATIVE—
POSITIVE

PART OF
PORCELAIN
POSITION(S)
POTENTIOMETERI(S)
PEAK-TO-PEAK
PROGRAM
POLYSTYRENE
PEAK WORKING
VOLTAGE

RECT
RF
RFI

RH

RMO
RMS
RWV

sB
SCR

SE
SEC
SECT
SI
SIL
SL

SP
SPL
ST
STD

TA

TC

TD

TFL
TGL
THYR

TI
TNLDIO
TOL
TRIM

VAR
vDCwW

w/
wiv

wW/0

RECTIFIER(S)
RADIO FREQUENCY
RADIO FREQUENCY
INTERFERENCE
ROUND HEAD

OR

RIGHT HAND

RACK MOUNT ONLY
ROOT MEAN SQUARE
REVERSE WORKING
VOLTAGE

SLOW-BLOW

SILICON CONTROLLED
RECTIFIER '
SELENIUM

SECONDI(S)

SECTION(S)

SILICON

SILVER

SLIDE

SINGLE POLE

SPECIAL

SINGLE THROW
STANDARD

TANTALUM

TEMPERATURE COEFFICIENT
TIME DELAY

TEFLON

TOGGLE

THYRISTOR

TITANIUM

TUNNEL DIODE(S)
TOLERANCE

TRIMMER

MICRO (10—¢)

VOLTS
VARIABLE
DC WORKING VOLT(S)

WATTI(S)

WITH

WORKING INVERSE
VOLTAGE

WITHOUT

WORKING VOLTAGE
DIRECT CURRENT
WIREWOUND

S A E S EEESSEEEEESEESESSSEEEEEEE S EEEESEREEDN
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Table 6—3. Replaceable Parts — Standard Instruments

ne HP Part L Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A2A GBE15-66502 2 BUARD ASSEMBLY, OUTPUT 28480 08015~-66502
A2B 08015-66502 S0ARD ASSEM3LY, OUTPUT 28480 08015-66502
A3 08C015-6¢503 1 FDARD ASSEMBLYs TIMING 28480 08015-66503
AS NBNL5-66505 i bUARD ASSEMELYs INTEGRATCK 28480 08015-66505
A21 r81%-66521 1 GOARD ASSEMELY, SWITCH 26480 08015-66521
A24 08015-00524 1 60ARD ASSEMBLY, POWER SUPPLY 28487 68015-66524
A28 08015-66528 1 BUOARD ASSEMBLY, RESISTOR 284B0 08015-66528
C1 Ulby=-1919 2 CAPACITOR—FXD 5000UF+75~10% 45vVDC AL 268480 0180-1919
(o4 D1680-1919 CAPACITOR-FXL 5000UF+75-10& 45V0C AL 26460 0180-1919
€3 ~180-194 2 CAPACITOR=FXD 5500UF+75-10¢ 40VDC al 56289 36D552G040AC2A
C4 018N =194Y, CAPACTITOR-FXD 5500UF+75~10% 40V0C AL 56289 36D552G4MAC2A
DSl 21400346 1 LAMP~INCAND V=1 BULB 5V T1744 T216(ANST 7210}
Fl 2110-0007 L FUSE ,1A 250V SLO-BLO 1.25 X 25 I1EC 71400 AGC-1
Fl 2110-0303 1 FUSE 2A 250V SLG-BLO 1.25X.25 UL IEC 71400 MDX~2A
Fl 211C="1465 1 FUSEHOLDER~EXTR POST UL/IEC .25X1.25FUSE 28480 2110-~G465
Fl 2110~0467 1 NuT, HEX SINGLE CHAMFER 1/2-28 THREAD 75915 3=
Fl 21100470 1 FUSEHOLDER=-EXTR POST 20A 200V UL/IEC 75915 345003-010
FLl 9100-3121 1 FILTER-LINE CEE-TERMS 28480 9100~3121
Ji 1251-p11¢8 & CONNECTYUR 4=PIN M CIRC « 71468 WK-~6=32S
J2 1251-0116 CONNECTOR é6=PIN M CIRC K 71468 WK~6-32S
J3 1251-0118 CONNECTOR 6-PIN M CIRC K 71468 WK~6=-32S
J4 1251~7118 CONNECTOR 6=PIN M CIRC K 71468 WK=6-32S
MP1 1460-1345 1 WIREFORM 1.34=W 3-LG SSTY 28480 1460-1345
MP2 5000~-491% 1 COVER TRANSFORMER 28480 5000-8915
MP3 Sit~1124 1 KNOB PUSHBUTTON POWER 284860 5040-1124
MP4 5040-7201 1 FOUT(STANDARD) 28480 5040~-7201
MP8 5040-7202 1 TRIM STRIP TOP 28481 SCaf-7202
MPy 5040-7219 1 CAP, HANDLE, FRONT 28480 5040-7219
MPIA £040-7220 1 CAP, HANDLE, REAR 28480 5040~-7220
MP1O 5060-9802 1 STRAP HANDLE AY 284860 5060-9892
MP1l1 0370-14a05 1 KNOB-BASE-PTR +375 IN JGX SGI-DECAL © 28480 0370-1005
MP12 F3T=1914 i EEZEL:PUSHBUTTON KNOB, JADE GREY 28480 0370-0914«
MP13 G8N15=-34102 1 COVERy TOP 848 0gNLS5-14) 12
MP14 08015-04103 1 LUVER,y BOTTOM 28480 08015-04103
MP15 ED60-993¢ 1l COVER, SIDE 28480 5060~993%
LIS Y 5468=9910 1 COVER, SIDE 28480 5060-9910
MP19 08015-21103 I3 HEAT SINK 28480 08015~-21103
MP21 08015-7n171 1 DECKy CAPACITOR 28480 08015-00101
MP22 08015-00214 1 PANELy RFAR 28480 08015-00214
MP23 08015~00206 )3 PANELy FRONT 26480 080¢15-00206
MP 24 08015~00207 1 PANELy SUB 28480 08015-00207
MP25 dRU15-01201 1 BRACKETy BOARD P.C, 28480 08015-01201
Mpzo {801%--01202 1 CLAMP, RESTISTUIKy VAR 28480 08015-01202
MP2T 08015-01203 1 BRACKET, P.Ce BUARD 2848t G8015~-01203
MP28 q8415=-01205 1 PLAYEy MOUNTING 28480 08015-01205
MP29 0801504105 1 PLATE - 28480 08015-04105
MP30 68015-04106 1 COVERy CAPACITOR 28480 08015-04106
MP3] 08015-04107 1 LANKy CONNECTCRy HCLE 28480 08015-04107
MP32 {81:15-0 4178 1 BLANKy SWITCH, HOLE 28480 08015-04108
MP33 G8015-06301 1 PLATE, LIMIT 28481 N8HL5-n6301
MP34 5020-5803 1 FRAME, FRONT 28480 5020-8803
MP35 5020~-8804 1 FRAME, REAR 28480 502( -8804
MP36 5020-8835 1 CORNER STRUTS 28480 5020~-8835
MP37 5001-0+39 1 TRIM, FRONT SIDE 28480 5001-0439
MP37A 5061-0089 HANDLE KIT (OPTION 907)
MP378 5061-0077 RACK FLANGE KIT (OPTION 908)
MP37C 5061-0083 RACK FLANGE WITH FRONT HANDLE KIT (OPTION 909)
Q1 1853-0251 5 TRANSISTOR PNP SI PD=9™W FT=2MHZ 28480 1853-0251
Q2 1853-N251 TRANSISTOR PNP SI PD=90W FT=2MHZ 28480 1853-0251
Q3 18530251 TRANSISTOR PNP S1 PU=90W FT=2MHZ 28480 1853-0251
Qe 1854-0433 5 TRANSISTOR NPN S)1 PD=90W FT=ZMHZ 28480 1854=0433
Q5 1854-1433 TRANSISTOR NPN SI PD=90W FT=2MHZ 28480 1854=-0433
Qo 1854-0433 TRANSISTOR NPN SI PO=90W FT1=2MHZ 28480 1854=-72433
Q7 18540433 TRANSISTOR NPN S1 PD=90wW FT=ZMHZ 28480 1854=-01433
Q8 1853-0251 TFRANSISTOR PNP S1 PO=90W FT=2MHZ 28480 1853-0251
Q9 1854~ 433 TRANSISTOR NPN SI PD=90W FT=2MHZ 28480 1854-0433
14384 1853-0251 TRANSISTOR PNP S1 PD=90W FT=2MHZ 28487 1853-0251
Rl 2100-2290 1 RESISTOR~-VAR CONTRUL CC 500 10% LIN 12697 382
R2 2100-3081 5 KESISTOR-VAR CONTROL CC 50K 10% 1NCW 12697 SERIES 63M
R3 2100-2081 RESISTOR-VAR CONTRCL CC 504 10% 10Cw 12697 SERIES 63M
R4 2100=-3081 RESISTOR-vAR CONTROL CC 50K 10% 10Cw 12697 SERIES €3M
R5 2100~-3051 RESISTOR-VAR CONTROL CC 57K 1Y% 19CW 12697 SERIES 63M
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K& 2100-3031 RESISTOR~VAR CONTROL CC 5K 162 15CW 12697 SERIES &3M
R7 3C8A=N9466 2 KESISTORy VAR 1K OHM/ZINCH 28480 5080-0966
R8 50 0= (1966 RESISTORy VAR 1K OAM/INCH 28480 5080-0966
82 3101-012e 1 NUT-bEVD FOR 1/4-32 THUL BUSHINGS; BRASS 28480 3101-0126
52 3121-7124 1 SWITCH=-PB SPST NC MOM 82389 962
S1% 3171-172" 1 SWITCH-PB DPDT P-P 4A 250VAC 28480 3101-1720
s16 3101-1740 2 | SWITCH-SL DPDT-NS STD 1.5A 250VAC SLOR 86845 4021.0211
517 3101-1740 SWITCH-SL DPDT-NS STD 1.5A 250VAC SLDR 86845 4021.0211
T1 4801f=-ollir] 1 TRANSFURMER, PDWER 28480 08015-61101
W3 DRH1E~61602 1 CAELE ASSEMBLY, PDWER 28480 08G15-61602
LT3 080i5~01€609 i CARLE ASSEMBLY, GATE 28480 08015-61609
A2 ORO15-665G2 1 BiJARD ASSEMBLY, QUTPUT 28480 08015-66502
A202 Gl6(=-0174 52 CAPACITOK=FXD ,47UF +80-20¢ 25WVDC CER 28480 0160-0174
A2(C3 alen=1.174 CAPACITGR-FXD +47TUF +30-20% 25WvDC CER 28480 0160-0174
AzCo 16 =410 12 CAPACITOR=FXD +022UF +-20% SO0WVDC POLYE 28480 0160-4210
A2CY al40~014%2 t LAPACITOR~FXD 68PF +-5T 300WVDC M4ICA 72136 DM15E680J3300WVICR
A2L9 0160-0174 CAPACITOR=FXU «4TUF +80=-2(% 25WVDC CER 28480 0160-0174
azClo G16L=0174 CAPACITOR=FXD +4TUF +80-20% 25WVDC CER 28480 0160-0174
AZC11 ‘161 -2265 1 CAPACITOR=FXD 22PF +=5% 500WvDC CER 28480 0160-2265
A2C33 Oleu-ulTae CAFACITOR-FXD «47UF +80-2+<% 25WVDC CER 28480 0160-2174
A2C14 0160~0174 CAPACITOR-FXD +4TUF +80-20% 25WVDC CER 28480 0160-0174
AzCls 8re0=-0174 CAPACITOR-FXO «4TUF +30-20% 2SWvDC CER 28480 0160-0174
AZClo cle ~174 CAFPACITOR=FXD J47UF +480-20% 25WVDC CER 28480 0160-0174
AcClo V160~0174 CAPACITOR-FXD +4TUF +B0-20Z 25WVDC CER 23480 0160-0174
A2C23 0160-G174 CAPACITOR-FXD +4TUF +80-20% 25WVDC CER 28480 0160-0174
AZL2) ~160-Cl74 CAPACITOR=FXD .4TUF +80-~20% Z5WVDC CER 28480 0160-0174
AzCz2 121-0105 1 CAPACITOR=V TRMR=CER 9/35PF 200V PC-MTG 0086S 304324 9/35PF N650
Aclle 0l100~4209 17 CAPACITOR=FXD +"1UF +=27% 5"WVDC POLYE 28487 0160-4209
A2L25 M o0-4209 CAPACITOR=FXD JO1UF +=20% 50WVDC POLYE 28480 0160-4209
AzZCZ6 a160-0174 CAPACITGR-FXD .4TUF +80-20% 25wWVDC CER 28480 0160-0174
AZCZ2T *160~2306 1 CAPACTITOR-FXD 27PF +4-5Z 300WVDC MICA 28480 0160-2306
AZL28 0160-0174 CAPACITOR=-FXD L4TUF 480-2:% 25WvDC CER 28480 0160-D174
A7CZ29 Nl6.=174 CAPACITOR=FXD +4TUF +80-20% 25WvO0C CER 28480 0160-0174
AZC3d QA160-22C4H 4 CAPACITOR-FXD 100PF +=5% 30GWYDC MICA 93790 ROM15F101J3C
AZC31 "le =22« CAPACITOR-FXD 100PF +-5% 300WVDC MICA 93790 RDM15F10143C
AZUR2 l60-0114 CAPACITOR-FXD +47UF +80-20% 25WVv0OC CER 28480 0160—-0174
A2(33 ul60-0174 CAPAZITOR=FXD 4T7UF +80-20% 25WVDC CER 28480 0160-0174
A2( 34 D165=41T4 CAPACITOR~FXD .47UF +80-20Z% 25WvDC CER 28480 0160-0174
AZC35 160=-0174« CAPACITOR~FXD .47UF +80-20%7 25WVDC CER 28480 0160—0174
A2C36 0160-0174 CAPACITOR-FX0D «47UF +480-20% 25WVDC CER 28480 0160-"174
A2C33 #LEOQ-0229 3 SAPACITOR-FXD 33UF+-10% 10VDC TA 56289 1500336X901082
AZL39 0186-0229 CAPACITOR-FXD 33UF+-10% 10VDC TA 56289 1500336X901082
A2C4s Fl6v="174 CAPACITOR-FXD .47UF 480-20% 25WVDOC CER 28480 0160~-0174
AzC4) 0£160-0174 CAPACITOR~FXD .47UF +B0-20% 25WvDC CER 28480 0160-0174
A2C42 0160-0174 CAPACIIOR=FXD +47UF +80-20% 25WVDC CER 28480 0160-G174
A2C43 1160=0174 CAPACITOR-FXD .47UF +80-20% 25WVDC CER 28480 0160-0174
A2C 44 ~160-4209 CAPACITOR=-FXD +OlUF +=20% 508WVDC POLYE 28480 0160-4209
AzC45 lov=4211 “ CAPACITOR=FXD 4047UF +-20% SOWVDC POLYE 28480 0160-4211
A2L46 M160-421) CAPACITOR=FXD .047UF +-20Z% S50WVDC POLYE 28480 0160-4211
A2CH7 016G-2204 CAPACITOR-FXD 100PF +=5% 300WVDC MICA 93790 RDM15F101J3C
AZC48 fle~372% 1 CAPACITOR~FXD 1UF +=10% 160WVDC MET 28480 0160-3720
A2C4Y 0160~4209 CAPACITOR-FXD OlUF 4-20% 5°WyDC POLYE 28480 0160~-4209
A2CE2 Glet=4210 CAPACITOR=FXD +022UF +~20% SOWVDC POLYE 28480 0160-4210
AZC5> H16u=6210 CAVACITOR-FXD .022UF +-20% 57HWVDC POLYE 28480 0160-4210
AZC54 ~160=4209 CAPACITOR-FXD oOLUF +-20% SMWVDC POLYE 28480 | 01604209
A2C55 +160=-4209 CAPACITOR~-FXD +OlUF +-20% S5<WVDC POLYE 28480 21604209
A2CZ6 ©#160~4211 CAPACITOR=FXD .04TUF +-20% SOWVDC POLYE 28480 0160-4211
A2C57 M16i=u211 CAPACTITOR=FXU: 404TUF +-207 50WvDC POLYE 28480 0160~4211
AZCS8 *140-0193 1 CAPACITOR~FXD B2PF +-5% 300WVOC MICA T2136 DM1SEB20J0300WVICR
AZCS9 0180-0106 3 CAPACITOR-FXD 60UF+-20% 4VDC TA 56289 1500606 XN006B 2
A2Co0 0160-0127 1 LAPALITOR~FXD 1UF +-20T 25WVDC CER 28480 0160-0127
A2CKL 19231-7534 6 DIODE-SCHOTTXY 28480 1901-0533
AZLR2 1901-0533 C1NDE-SCHOTTKY 28480 1901-0533
A2CR3 19.1= e 45 GIGDE-SWITCHING 30V 53MA 2NS DO-35 28480 1901-0040
A2(RS 19010622 2 OIUDE-SWITCHING 60V 400MA DD-35 a9002U NDP 25%
A2(KR6E 1901-0620 DIODE~SWITCHING 60V 400MA DO-35 [+ 1+ 7V] NDP 250
AZCRT 1902-0539 2 UICDE-ZNR 10V 2% DO-7 PD=.4W TC=+.066T 28480 1902-0589
A2(CKE 19D4-03589 VGIGDE=ZNR 10V 2% D0=7 PO=.4W TC=+,066% 28480 1902-0589
AZCK9 19 2=377¢ 1 DIODE~ZINR 2,37V 5% DO~7 PD=.4W TC==,0742 04713 SZ 10939-2
ACCRIN 19G2-3149 1 DIGDE=~INR 9.09V 5% DO=T PO=.4W TC=+.0572 4713 SZ 10939-17C
AZCR11 1501-0040 DIOLE~SWITZHING 30V SNHMA 2ZNS DO-35 28480 19010040
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AZCR1Z 1¥0i-0040 UGIODE~SWITCHING 30V 50MA 2NS DU-35 28480 1901-0040
A2CR13 19D1="060 OJCDE~SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A2CKl4 19i=""g’ DIVOE-SWITCHING 30v 50MA 2NS DO-35 28480 1901-0040
AZCRLS 1901-0040 GIUDE=SWITCHING 3vv 50MA 2NS DO-35 2848¢ 19010040
A2lK16 1901 =-0040 DIMDE-SWITCHING 20V 5AMA 2nNS DO-35 28480 1901-0040
A2CRYY 1921-0140 ULUDE~SWITCHING 30V 50MA 2NS DO-35 28480 19010040
AZCKlA 19010040 OLOUE~-SWITCHING 30v EGMA 2NS 00-35 28480 1901-0040
AZCR19 1901+0033 27 OIGOE-GEN PRP 1807 2MMA DO=7 28480 1901-0033
A2CKZw 19::1-.933 DIODE=-GEN PRP 180V 200MA DO~7 28480 1901-0033
A2(RZ21 1931-0023 LIDDE-GEN PRP 180V 200MA DD-7 284380 1901-0033
AZLR22 1902-3203 2 {(HHODE=ZNR 14.7V 5% 00-7 PD=.4W TC=+,057% 04713 SZ 10939-230
A2CRZ3 1902-3203 DIODE=INR l4.7v 52 0O0=7 PD=.4W TC=4.057% 04713 SZ 10939-230
AZCR24 19 1l Tl OIUDE-SWITCHING 30V 50MA 2NS DO~35 28480 1901-0040
A2UK29 19010040 UIGDE-SWITCHING 36V 50'MA ZNS DO=-35 28480 1901-0040
AEX] vayl=c617 2 RELAY=REED 1C 257MA 28VDC 5vDC-COIL 28480 0490-0617
A2Ke 049 0=i617 KELAY=-REED 1C 250MA 28vDC SvDC-COIL 28480 0490~0617
AZK3 04906-10179 1 RELAY-REED 1A «5A 100V CONT 5v-COIL 28480 0490-1079
A2il 9140-0210 3 OIL~-FXD MOLDED RF CHUKE 180UH 5% 24226 157103
A2LZ P i15-86003 3 CoIL 28480 08015-86003
ALY 3100-034¢& 2 C IL=FXD MOLDEC RF CHOKE +J5UH 20% 28480 9100~-0346
AZL4 9106-0346 COIL-FXD MOLDED RF CHOUKE .“5UH 20% 28480 9100-0346
A2Lb FLah=itz1d COIL~FXD MOLDED RF CHOKE 1G0UH 5% 24226 157103
A2LQ 28015-86001 1 COIL 28480 08015-86001
AZL10 08015-86002 1 CoiL 28480 08015-86002
AZ2L11 08L15-86003 oL 28480 08015-86003
A2L12 “8N15=-86"03 colL 284890 08015-86003
AZL1l4 $170-~0029 9 CORE-SHIELDING BEAD 02114 56=597-65A2/4A
AZLLS 100=-2249 2 COIL-FXD MULJED RF CHOKE +15UK 10% 24226 107150
A2Lle 9l4afimu210 COIL-FXD MULDED RF CHOKE 100UH 5% 264226 157103
A2L17 917i-00<9 CORE=-SHIELUING BEAD 02114 56=590~65A2/4A
KzLle 9170~0029 CURE=SHIELDING BEAD 02114 56=590-65A2/4A
A2L19 y17:=1029 CORE-SHIELDING BEAD 02114 56=-590-65A2/4A
AzLZO 9173=-7D29 CORE-SHIELDING BEAD 02114 56~590—65A2/4A
A2L21 9170=-0029 CORE-SHIELODING BEAU 02114 56=-590-65A2/4A
A2MP1 08015~211G1 1 HEAT SINK 28480 08015-21101
A2MPZ 1200=-0185 2 INSULATOR=XSTR T0-5 L075-THK 13103 T717-86N RED
A2MP2 12 +5=20 1 HEAT=DISSIPATOR DuAL TO-18& PKG 28480 1205-0204
A2MP4 1205=-0236 1 ADAPTER~TRANSISTOR CASE TO-5 28480 1205-0236
A2G1 1854-0630 3 TRANSISTOR NPN SI Tu-52 PO=360MwW 04713 $52077
A2u2 1854=0345 12 TRANSISTOUR NPN 2N5179 S1 TO-72 PD=200MW 04713 2N5179
AZG3 1853~0357 30 TRANSISTOR PNP S1 TO-18 PD=360MW 28480 1853-0357
A2Q4 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MwW 28480 1853-0357
AZQ5 1853-0357 TRANSISTOR PNP SI T0-18 PD=360MW 28480 1853-0357
A206 1653=-0357 TRANSISTOR PNP SI TO~-18 PD=360MW 28480 1853-0357
A207 1853-0357 TJRANSISTOR PNP ST TU=-18 PD=360MW 28480 1853-0357
A208 1854=0344 1 TRANSISTOR NPN SI T0-39 PD=700MW 28480 1854-0344
AZQ9 1853=-(:315 1 TRANSISTCR PNP SI TO=-39 POD=1lW FY=1GHZ 28480 1853-0315
AzZQld 1853-¢312 3 TRANSISTOR PNP SI T0O-39 pPD=5W FT=500MHZ 28480 1853-0312
A2911 1853-4372 TRANSISTOR PNP S1 T0=39 PD=5w FT=500MHZ 28480 1853-0312
Azalr2 1853-n312 YRANSISTOR PNP SI TO=39 PD=5w FT=500MHZ 28480 1853-0312
A2Q13 1854=~612 3 TRANSISTOR NPN S1 TG-39 PD=3.5W 02735 40608
AZQ14 1354~0612 TRANSISTOR NPN SI TO-39 PD=3.5W 02735 40608
A2Q15 18540012 TRANSISTOR NPN SI T0-39 PD=3.5W 02735 40608
LYY 1653-7051 1 TRANSISTGR PNP 2N4037 S1 T0-5 PD=lw 02735 2N4037
A2ul7 1854-0274 8 TRANSISTOR NPN S1 T0=-39 PD=1W FT=100MHZ 28480 1854~0274
A2416 1854=0307 7 TRANSTSTCR NPN SI TG~18 PD=300MW 28480 1854-0307
A2919 1853-3090 10 TSTR3SI PNP 28480 1853-0090
A21020 1R564-0274 TRANSISTOR NPN SI TO-39 PO=1W FT=100MHZ 284890 1854-0274
AZG21 1855~0090 1STR:SI PNP 28480 1853-0090
LY 4\ 18564-0207 TRANSISTOR NPN ST TO~18 PD=300MW 28480 1854~0307
A2u23 1853 1z 4 TRANSISTOR PNP 2N2904A SI TU-5 PD=600MW 01295 2N2904A
A2yzae 1d53-0012 TRANSISTOR PNP 2N2904A SI TO-~5 PO=6LOMW 01295 2N2904A
A2425 1854=-0254« 1 TRANSISTOR NPN SI TU-5 PD=80"MW 28480 1854-0254
A2V20 185 5=-009 TSTR:SI PNP 28480 1853-0090
A2G27 1854=0307 TRANSISTOR NPN S1 TO0-18 PD=300MW 28480 1854-0307
A2Kx1l 018710421 4 KESISTOR 825 1% 125W F TC=0+=-100 24546 C4~-1/8-T0-825R~F
A2R2 L 757-"38« 12 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/78~TH-20R0-F
A2R3 QT7H5B=20N2 3 KESISTOR 560 5% .25W F TC=0+~-100 24546 C5=1/4=-T0~561-J
A2R9 21060=-2787 2 RESISTORes VAR 220 OHM 20% T LIN O.S5W 28480 2100~2787 )
A2R10 0757-0434 1 RESISTOR 3.65K 1% .125W F TC=0+-100 24546 C4=~1/8-T0-3651~F
A2R11 0757-n40) 4o RESISTOR 100 12 .125W F TC=0+-100 24546 C4-1/8~T0~101~F
A2R12 TYET-" 276 5 KESISTOR 6149 1% 1254 F TC=0+~100 24546 C4~1/8-T0—6192—-F
AZR14 2109=-2737 RESISTORy VAR 220 OHM 20% C LIN 0.5W 28480 2107-2787
A2R15 0757-0401 RESISTOR 140G 1% .125W F TC=0+-100 24546 C4=1/8-T0-101~F
A2R 16 0757=04d2 6 RESISTOR 119 1% .125W F TC=0+~100 24546 C4~-1/8-T0~111-F
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A2K17 07571-0362 1 RESISTOR 16+2 1% 1254 F TC=0+-100 19701 MF4C1/78-TO-16R2-F
A2R18 €698-3442 2 RESISTOR 237 1% .125W F TC=0+4-100 16299 C4~-1/8~TO0~23TR~F
A2R19 Q757=-0397 1 RESISTUR 68.1 1% 1254 F TC=0+-100 24546 C4=-1/8=-T{(—68R1~F
A2R20 0698-3437 1 KESISTOR 133 1% .125W F TL=0+4-100 16299 C4=1/8-T0~-133R~F
A2ZR21 0757-n384 RESISTOR 20 1% .125W F TC=0+¢-100 19701 MF4C1/8-70-20R0~F
A2R22 t757-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8~T0=-20R0=F
A2R23 07571-03280 30 RESISTOR 1K 1% .125W F TC=04~100 24546 C4=-1/8-T¢—1001—-F
A2R24 07570401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T(0~-101-F
AZR26 075 T7T-0400 9 RESISTCR 90.9 1% .125W F YC=0+-100 24546 C4~1/8~T0-90R9-F
A2R27 GT5T-0400 RESISTOR 90.9 1% .125W F TC=0+-100 24546 C4=1/8-TO~90R9-F
A2K28 AT57-0346 39 RESISTOR 10 12 .125W F TC=0+-100 24546 C4-~1/8-TO—10RC~F
A2R29 0757-0346 RESISTOR 10 1% 125W F TC=0+-100 24546 C4-1/8-T0~10R0O~F
A2R30 0757-0394 14 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4=-1/8-TO~51R1~F
A2R3} CT57-0417 7 RESISTOR 562 1% .125Ww F TC=0+-100 24546 C4=1/8=-TQ0~562R~F
A2R32 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8~-T0=-1001-F
A2R33 0698-3441 1 RESISTOR 215 1% .125W F TC=0+4-100 16299 C4~-1/8-TC~215R~F
A2R34 Q7570394 RESISTOR S1.1 1% .125W F TC=0+~100 24546 C4-1/8-TO~51R1~-F
A2R35 0757-(394 RESISTOR 51,1 1% +125W F TC=0+4-100 24546 C4-1/78-T0-51R1~F
A2R36 {757=1346 RESISTOR 10 1% .125W F TC=0+4-100 24546 C4~1/8-TO~10R0—F
A2R37 01570346 RESISTOR 10 1T 125w F TC=0+4-100 24546 C4=-1/8-TE—10RC~F
AZR38 0757-0809 2 RESISTUR 332 1% .5W F TC=G+~100 19701 MFTC1/2=-T0~332R~F
A2R39 n757-0809 RESISTOR 332 1% 5w F TC=0+-100 19701 MFTC1/2-Y0-332R~F
A2R41 NT57-2401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A2R43 0757-0400 RESISTOR 90.9 1% .125W F TC=0+4-100 24546 C4=1/8-TC~90R9~F
A2R 44 0757-0400 RESISTOR 90.9 1% +125W F TC=0+-100 24546 C4=~1/8-T0~90R9-F
A2R4S5 DIST-03§8 10 RESISTOR 30.1 1% 1254 F TC=0+-100 24546 C4=-1/8-T0-30R1-F
A2R46 0757-13868 RESISTOR 30.1 1% .125W F TC=04-100 24546 C4-1/8=-T0~30R1~F
A2R4T 07570346 RESISTOR 10 1% .125W F TC=0+4~100 24546 C4~1/8=-T0=10RO—F
A2R48 0757-0340 RESISTOR 10 1% .125W F TC=04-100 24546 C4~1/8-T0=10RO0-F
A2K49 V757-0394 RESISTGR 5.1 1% .125W F TC=0+-100 24546 €4-~178-Y0~51R1~F
A2RSC N698=-3431 2 RESISTOR 23.7 12 .125W F TC=0+-100 03888 PME55-1/8=T0=~23RT-F
A2ZR51 0698-3431 RESISTOR 23,7 1% .125W F TC=0+-100 3888 PME55~1/8=-T0—-23RT-F
AZRE2 0757-0346 RESISTOR 10 1% «+125W F TC=0+4-100 24546 C4-1/8~T0-10R0-F
A2R 54 07570400 RESISTCOR 90.9 1% .125W F TC=0+~100 24546 C4-1/8-T0~90R9~F
A2R55 HTST=04P2 RESISTOR 90.9 1% .125W F TC=0+4-100 24546 C4~1/8=-TO~90R9~F
AZRS6 0698-5031 2 RESISTOR 160 12 .S58 F TC=0+-100 24546 NA6
A2RST 0698~5031 RESISTOR 160 1% .5W F TC=0+-100 24546 NA6
AZ2R58 075T~0437 11 RESISTOR 4.75K 1% +125W F TC=0+-100 24546 C4-1/78~T0~4751~F
A2R59 ©4757-"437 RESISTOR 4.,75K 1% .125W F TC=0+4-100 24546 C4=1/8~T0—4T51~F
AZ2R6N 2100-2788 4 RESISTORy VAR 4.7K OHM 20% C LIN O.5W 28480 2100-2788
A2RbL 2100-2788 RESISTORy VAR 4.7K OHM 20% C LIN 0.5W 28480 2100-2788
AZR62 07570444 8 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/78-T0-1212~F
A2R63 07570346 RESISTCR 10 1% .125Ww F TC=0+4-100 24546 C4~1/8=-T0~10R0~F
A2Rb64 HTST~N346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4~178=-TO0-10RO0~—F
A2R65 0757=0794 4 RESISTOR 68.1 1% .54 F TC=0+-100 19701 MFTC-1/72-TH—68R1~F
A2R66 0T57-0794 RESISTOR 68.1 1% .5W F TC=04-100 19701 MFTC-1/2-T0-68R1-F
A2R6T n757-0794 RESISTCR 68.1 1% .5W F TC=0+-100 19701 MF7C=1/2-T0=-68R1~F
A2R68 {5 T-0794 RESISTOR 6841 1% +5W F TC=04-100 1970 MFIC-1/2-TO—68R1~-F
AZR69 0698-6792 2 RESISTOR 37e5 «5% +25W F TC=0+-50 07716 CCA-993
A2RT70 0698~-6792 RESISTOR 37.5 +5% «25W F T(=0+4-50 07716 CCA-993
A2RT] 07570416 2 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8=-TO0-511R-F
A2R72 H757-1416 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0~511R~F
A2RT3 0758-0013 9 RESISTOR 120 5% .25W F TC=0+4-100 24546 CS5=1/4~THh~121-J
AZ2RT4 0758-0013 RESISTOR 120 5T .25W F TC=0+-100 24546 C5-1/4-Y0-121-J
A2RTS 0758-0013 RESISTOR 120 5% .25W F TC=04-100 24546 C5=1/4=-TO—-121~J4
AZRT6 6758-0%13 RESISTOR 120 5% .25W F TC=0+-100 24546 C5-1/4~-T0~121~-J
A2RTT 0758-0013 RESISTOR 120 5 .25W F TC=0+~100 24540 C5=-1/4=-TN=-121-J
A2RT8 07580013 RESISTOR 120 5% .25W F TC=04-100 24546 | C5-1/4~T0=121~J
AZR79 0761-0046 6 RESISTGR 110 5% 1w MO TC=0+4~200 24546 FP32-1-T00~111~J
A2RB0 0T61-0046 RESISTOR 110 5% 1w MO TC=0+-200 24546 FP32-1-T00~111~J
A2R81 0761-0046 RESISTOR 110 5% 1w MO TC=0+4-200 24546 FP32=-1~-TOC~111~J
A2R82 0761-0046 RESISTOR 110 5% 1W MO TC=0+-200 24546 FP32=-1-T00~-111~J
A2R83 0761-0046 RESISTOR 110 5% 1W MO TC=0+-200 24546 FP32=1-T00-111-J
A2R84 0761=-0046 RESISTOR 110 5% 1W MOQ TC=0+-200 24546 FP32~-1-T00~111-J
AZR85 07570346 RESISTOR 10 12 .125%W £ T(C=0+4-100 24546 C4~1/8~TC~10R0O~F
A2R86 0757-0346 RESISTOR 10 1% .125W F TI=0+~100 24546 C4~1/8=-TO-10R0-F
A2R87 07157-3346 RESISTOR 10 1% .125w F TC=0+-100 24546 C4-1/8-T0-10R0~F
A2R88 CTI5T-C346 RESISTOR 10 1T .125w F T(=0+~100 24546 C4-1/8~T0~-10R0~F
A2R89 07570346 RESISTOR 10 1% .125w F TC=0+-100 24546 C4-1/8~T(~10RO~-F
A2RS0 0757-N3406 RESISTOR 10 1% .125W F TC=0+4-100 24546 C4~1/8-T0O-10R0~F
A2R9] 07570415 5 RESISTOR 475 1% +125W F TC=0+=-100 24546 C4-1/8~TO~4T5R-F
A2R92 TT57-0415 RESISTOR 475 1% .125w F TC=0+-100 24546 C4=-1/8-Y0~4T5R~F
A2R93 07580023 3 RESISTOR 240 5% .25W F TC=0+~100 24546 C5=-1/4=-T0~-241~J
A2R94 0758-0023 KESISTOR 240 5% +25W F TC=0+-100 24546 C5-1/4-T0-241~J
AZR95 0811-1202 2 RESISTOR 50 5% 3W PW TC=0+-20 67088 KM=-300
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A2R96 fg811~12:2 RESISTOR S0 5% 3W PW TC=0+4-20 07088 KM=-300
A2R9IT 0698-3443 2 RESISTOR 287 1% .125W F T(=0+=-100 16299 C4=1/8-TC=287R~F
A2R98 0698-3443 RESISTOR 287 1% .125w F TC=04-100 16299 C4=-1/8~-F0~-287R~F
A2KR99 N757-0420 5 RESISTOR 750 1% .125W F TC=04-100 24546 C4-1/8B-T0~-751-F
A2R1C0 NTST-0290 3 RESISTOR 6419K 1T .125W F TC=0+-100 19701 MF4C1/8=T0~6191~F
A2R101 071570426 7 RESISTOR 143K 1% +125W F TC=0+-100 24546 C4-1/8~TN=~1301~F
A2R102 07570273 5 RESISTOR 3.01K 1% .125W F TC=04~-100 24546 C4~1/8-T0-3011-F
A2R105 0757=0461 3 RESISTOR 68.1K 1% .1258 F TC=0+-100 24546 C4-1/8-T0-6812-F
A2R1P6 n%698-3162 2 RESISTOR 46,4X 1% 125w F TC=0+-100 16299 C4-1/8-T0-4642-F
A2R107 07570443 5 RESISTOR 11K 1% ,125W F TC=0+-100 24546 Cé4-1/8-T10-1102-F
A2R108 0757-0443 RESISTUR 11K 1% .125W F TL=0+~100 24546 C4-1/8-T0-1102~F
A2R109 0757-0461 RESISTOR 68.1K 1% <125W F TC=0+-100 24546 C4-1/8-T0-6812-F
A2R11% {696-3162 RESISTOR 46.4K 1% .125W ¢ TC=0+-100 16299 C4~1/8=T10=4642-F
A2R111 0758-003¢ 1 RESISTOR 510 5% .25w F TC=0+-100 24546 C5<1/4=10=511=J
AZR114 0757-0412 1 RESISTOR 365 1% +125W F T(=0+4~100 24546 C4-1/8-70-365R~-F
A2R1l5 07570426 RESISTOR 1.3K 1% .125W F TC=0+-10N 24546 C4-1/8-T0~1301~-F
A2R116 0757-3421 RESISTOR 825 1% .125W F TC=0+=100 24546 C4~1/8~T0=-825R~F
A2R117 21Ma=2786 1 RESISTORy VAR 100 OHM 20% C LIN 0.5W 28480 2100-2786
A2R118 0757-0406 4 RESISTOR 182 1% .125W F TC=u+=-100 24546 C4~1/8~T0~182R~F
A2R119 0757-0123 1 RESISTOR 34.8K 1% .125W ¥ TC=0+-100 24546 C5-1/4-T0~34082~F
A2R120 0757~0465 2 RESISTOR 100K 1% .125W F TC=0+~100 24546 C4=-1/8-T0~-1003-F
A2R121 698-3161 1 RESISTOR 38.3K 1% .125w F TC=04-100 16299 C4=-1/8-T0-3832~F
A2R122 1698=3449 2 RESISTOR 28.7K 1% .125W F TC=0+~100 16299 C4-1/8-T0~2872~F
A2R123 C698-3159% 2 RESISTUR 26.1K 1% .125W F TC=0+-100 16299 C4-1/8-T0~2612~F
A2R124 0698-3158 8 RESISTOR 23.7K 1% «125W F TZ=0+-100 16299 C4-1/8-Y0=2372~F
A2R125 0(6956-T7357 1 RESISTOR 422K 4253 .125W F TC=0+-100 19701 MF4C1/8-~T0~4223-C
A2R126 (698=-3454 1 RESISTOR 215K 1% .125w F TC=04-100 16299 C4-1/8-T0~2153~F
A2R127 06983242 1 RESISTOR 178K 1% .1254 F TC=0+-100 16299 C4~1/78=-TP~1783~-F
A2R128 075T7=-n472 2 RESISTOR 200K 1% »125W F TC=0+-100 24546 C4-1/8-70-2003~F
A2R129 0757~6463 1 RESISTOR B2.5K 1% .125W F TC=0+-100 24566 C4-1/8-T0~-8252—F
A2R13{ 0758-7 1" 1 RESISTOR 3.3K 5T .25W F TC=04-100 24546 C5-1/4~T0-3301-J
A2R131 07570407 17 KRESISTOR 200 1% .125W F TC=04~-100 24546 C4~1/8-T0-2051~F
A2R132 0695-3157 1 RESISTOR 19.6K 1% .125W F TC=0+4-10C 16299 C4-1/8-T0-1962~F
A2R133 07157-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0~101~F
A2R134 2T57=-0284 7 KESISTOR 150 1% .125W F TC=0+~100 24546 C4-1/8-T0~151~F
A2R135 07570284 RESISTOR 150 1% .125W F TC=0+=100 24546 C4-1/8-TC~151~-F
A2R136 0757-0401 RESISTOR 100 1% .125W F TC=04~100 24546 C4~1/8-T0~-101~F
A2R137 0N698=3449 RESISTOR 28.7K 1% +125W F T(=0+-100 16299 C4-1/8-70-2872~F
A2R138 4757458 3 RESISTOR 51.1K 12 .125W F TC=0+-100 24546 C4=1/8~T0~5112-F
A2R139 C757~0444 RESISTOR 12.1K 1% .125w F TC=0+-100 24546 C4=~1/8~T0~1212-F
A2R140 0757-0441 1 RESISTOR B.25K 1% .125W F YL=0+-100 245406 C4-1/8-T0-8251~F
A2R141 0757-(346 RESISTOR 10 1% .125W F TC=04-100 24546 C4~1/8-TO-10R0-F
A2R142 Q757=-04N2 RESISTOR 110 1% .125W F TC=0+-100 24546 Ce-1/8~-TO-111-F
A2R143 0698-3155 2 RESISTOR 4.64K 1% .125W F TC=0¢-100 16299 C4-1/8-T0—4641-F
A2R144 67570442 217 RESISTOR 10K 1% .125W F TC=04-100 24546 C4-1/8-Y0-1002-F
A2R145 0757-3442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4-~1/8-T0-1002-F
A2R146 0757-0442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4~1/8=-T0-1002-F
AZR 147 £757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4=~1/8=~T"—1001~F
A2R148 0757-0260 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4=~1/8-70~-1001-F
A2R149 0757-N442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/78-T0-1002-F
A2R15 0I57-2442 RESISTOR 10K 1% .125W F TC=0+~-100 24546 C4-1/8-T0-1002-F
A2R151 C157-0472 RESISTOR 2GOK 1% +125# F TC=0+~100 24546 C4=1/8=-TC=2003~F
A2R152 2100-2788 RESISTORy VAR 4.7K OHM 20%Z T LIN 0.5W 28480 2100-2788
A2R153 07570444 RESISTOR 12.1K 1% .125W F TC=0+4-100 24546 C4~-1/8~T0=1212~F
A2R154 QI57-0404 KESISTOR 12.1K 1% 1254 F TC=0+-100 24546 C4-1/8-T0O-1212-F
A2R155 N698-6967 2 RESISTOR 27K +1% +125W F TC=0+~50 24546 NCS5
A2R156 0698-6960 RESISTOR 27X «1% +125W F TC=0+=50 24546 NC55
A2KR157 U757~0435 5 RESISTOR 3.92K 1% .125W F TC=0+4-100 24546 C4~1/8~T0~3921-F
A2R158 0757-0458 RESISTUOR 51.1K 1% «125W F TC=0+-100 24546 C4-1/8~T0~5112~F
A2R159 218:0-2788 RESISTOR, VAR &4.7K OHM 202 C LIN 0.5W 28480 2100-2788
A2R160 07T57-0458 RESISTOR 51.1K 1% 4125W F TC=0+-100 24546 C4~1/8-TH-5112-F
A2R1l61 0757-0435 RESISTOR 3,92K 1% .125W F T +-100 24546 C4~1/8-T0-3921-F
A2R162 0757-0426 RESISTGR 1.3K 1% +125W F TC=04-100 24546 C4-178-T0~1301=F
A2R163 N157-N426 RESISTOR 1,3K 1% .125w F TC=0+-100 24546 C4~1/6-T0~1301—-F
AZR164 0757-¢283 5 RESISTOR 2K 1% 4125w F VC=0+-100 24546 C4=-1/8-T0-2001~-F
A2R165 0757-0410 4 RESISTOR 301 1% .125W F TC=0+~100 24546 C4-1/8-T0~-301R~F
AZR166 0757-3410 RESISTOR 301 )% .125W F TC=0+-100 24546 C4~1/8~T(=301R~F
A2R16T t6968-3332 1 RESISTOR 80.6 1€ .5W F TC=0+4~100 24546 NA6
A2R168 0766~-0025 2 RESISTOR 101 2% 3W MO TC=0+-250 27167 FP3-3-2504=101R~G
A2R169 0766-0025 RESISTUR 101 2% 3W MO TC=0+=-250 27167 FP3-3-250~-101R-G
A2R17O 0757-L456 1 RESISTOR 43.2K 12 .125W F TC=0+4-100 24546 C4-1/8~T0-4322-F
AZR171 0757-0283 RESISTOR 1K 1% .125w F dC=0+4-100 24546 C4-1/8-T0-1001-~F
A2R172 0757~n280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8~T0-1001—F
A2R173 0698—4398 1 RESISTCR 8646 1% +.125W F TC=04-100 16299 C4-1/8-T0-86R6—F
A2R174 0698=4460 1 KESISTOR 649 1% .125W F TC=0+-100 24546 C4~1/8=-T0~649R-F
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AZR1T75 CIST—="4 5 RESISTOR 90.9 1T .125W F TC=0+-100 24546 C4-1/8~TO0-90R9~F
A2R176 CT57=3400 KESISTOR 9049 1% .125W F TC=0+-100 24546 C4~1/8-TC-90R9~F
A2R1T77 07570417 RESISTOR 562 1€ +125W F TC=0+4-100 24546 C4-1/8-T0=-562R~F
AZK178 H757=2417 KESISTCR 562 1% «125W F TC=0+-100 24546 C4-1/8-T0~562R~F
A2u2 l826~.'092 1 IC MC 1458 OP AMP 28480 1826~0092
AZU3 1826-0042 3 IC LM 307 OP AMP 27e14 LM30T7H
A2Zus 1826=0¢i43 IC LM 367 OGP AMP 27014 LM307TH
AcUs 1826=5N43 iC M 307 OP amMpP 27014 LM30TH
A2uc 1820-0202 7 1Cy AMPL. OPERATINNAL 15818 741CEQ09
A2U7 1820-0203 ICy AMPL, UPERATIONAL 15818 T41CE009
A2u8 12 "—o2v32 ICy AMPL. OPERATIONAL 15818 T41CE009
AZU9 1358-403 3 TRANSISTOR ARRAY, QUAD~HI~FREQ, POWER 284890 1858-0030
A2U10 1855-0030 THRANSISTOR ARRAY, QUAD-HTI~FREQ, POWER 28480 1858-0030
A2yll 1858-0620 TRANSISTOR ARRAY, QUAD-HI-FRED, POWER 28480 | 1858-0030
A2W1 BENlE~bl00T 1 CABLE ASSEMBLY, COAX 28480 08015-61607
A3 U8l 15-665i3 1 BOARD ASSEMBLY, TIMING 28480 08015-66503
A3C1 "le=293n 40 CAPACITOR-FXU OlUF +80~20% 100WVDC CER 28480 0160-2930
AZ(2 1160=-2930 CAPACITOR~FXD +OLUF #B0-20% 1-9WVDC CER 28489 5160~-2930
A3C3 N164~2930 CAPACITOR-FXD .0l1UF +80-20% 100WVDZ CER 28480 0160~-2930
A3Cé $4180-0z°21 3 CAPACITOR-FXD I1UF+~-10% 3-vViC TA 56289 150D105X9035A2
A3C> Ole0=2107 3 CAPACITOR~FXD 10PF +-5% 300WVDC MICA 28480 0160-2197
A3Ce N160=294D LAPACITOR-FXD .01UF +80-20% 100WVDC CER 2848% 0160-2930
A3CT 0160~2930 CAPACITOR~FXD .OlUF +80-20% 100WVDC CER 28480 0160-2930
A3C8 0160=-2930 CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 0160~2930
A3CY L 160V-2930 CAPACITOR-FXD .0lUF +80-20% 110WVDC CER 28480 0160-2930
A3C0 2160-2198 1 CAPACITOR-FXD 20PF +-5% 304WVvDC MICA 28480 N160-2198
A3C1l 0166-2197 CAPACITOR-FXD 10PF +=5% 300WVDC MICA 28480 0160-2197
A3C3i2 0160-2930 CAPACITOR-FXD .OlUF ¢80-20% 100WVDC CER 28480 0160~2930
A3C13 3160-2930 CAPACITOR-FXD ,OlUF 480-20% 100WVDC CER 28480 0160-~2930
A3C14 M160-2930 CAPACITOR-FXD .OlUF #80~20% 174WVDC CER 28480 0160-2939
A3C1l5 G160-2930 CAPACITOK-FXD .O1UF #80-20% 1NNWVDC CER 2848¢ 0160-2930
A3Cl6 #lé{=-2930 CAPACTTCGR-FXD O1UF +80-20% 100WvDC CER 28480 0160-2930
A3C17 "160-3714 1 CAPACITOR-FXD» 5600PF 4+~10% 25CWVDC MET 28480 0160~3714
A3C18 C180-0%275 3 CAPACITOR~FXD 68UF+-10% 20VDC TA 56289 15¢0686X9020B2
A3CIS 0160-3725 3 CAPACITOR-FXD .68UF ¢=10% 40WVDC MET 28480 0160-3725
A3C2D ¢121-0046 K CAPACITOR-V TRMR=CER 9/35PF 200V PC-MTG 0086S 304322 9/35PF N650
A3L2]) 0160-2930 CAPACITOR-FXD +CIUF +80-20% 1GOWVDC CER 28480 0160-2930
A3L22 N160-29320 CAPACITOR-FXD .01UF 480-20% 10OWVDC CER 28489 5160-29306
A3C23 V160-2930 CAPACITOR~FXD .OlUF +80-20% 100WVDC CER 28480 0160-2930
A3C24 N160-2930 CAPACITOR~FXD .OIUF +80-20% 10OWVDC CER 28480 0160-2930
A3(2S "l4g=-0191 2 CAPACITOR-FXD 56PF +~5% 30uwWVDC MICA 72136 DM1SES60J03J0WVICR
A3C26 C160-2930 CAPACITOR-FXD .0lUF #+80-20% 100WvDC CER 28480 0160-2930
A3Ca7 0160-2930 CAPACITOR-FXD .O0lUF +80-20% YGOWVDC CER 28480 0160-2930
A3C28 2#160-2930 CAPACITOR-FXD LOlUF +80-20%Z I1GOWVDC CER 28480 0160-2930
A3L29 *160-2930 CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 0160-2930
A3C30 0160-2930 CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 0160-2930
A3C31 R165~2939) CAPACITCR-FXD .0lUF +80-202 100WVDC CER 28480 0160-2930
A3Cs2 nN160G~2930 CAPACITOR-FXD .OlUF +30-20% 100WVDC CER 28480 0160-2930
A3C33 ~160-2530 CAPACITOR-FXD JOlUF +80-202 100WVDC CER 28480 0160~-2930
A3C34 2160=-01T4 CAPACITOR=FXD .47UF +80-20T 25WVDC CER 28480 0160~0174
A3C35 W16N1=-29310G TAPACITOR-FXD +OlUF +80~20% 100WVDC CER 28480 0160-2930
A3(36 1630174 CAPACITUR~FXD (47UF +80-20% 2SWVDC CER 28480 0160-0174
A3C27 +160-29320 CAPACITOR-FXD JOlUF +80-20% 10H0WVDC CER 28480 0160-2930
A3C38 W160-2930 CAPACITOR-FXD .OlUF 480-20T 17.OWVDC CER 28480 0160-2930
A3C39 7121-0046 ZAPACITOR-~V TRMR=CER 9/35PF 200V PC-MTG 00868 304322 9/735PF N650
A3C40 0160-G174 CAPACITOR-FXD +4TUF +80-20% 25wVDC CER 28480 0160-0174
A3(C41 Ols0-11T4 CAPACIYOR=-FXD «4TUF +80-20Z 25WVDC CER 28480 0160-0174
A3C42 ALS =32427% 2 CAPACITOR-FXD 6800PF +-5% 250WVDC MET FROO9 CKB=-68
AaCas 6160-3725 CAPACITOR=FXD +68BUF +-10%T 4:WVDC MET 28480 0160-3725
A3C44 0180-0375 CAPACITOR-FXD 68UF+-10% 20VDC TA 56289 1500686X902082
A3C45 0160-2930 CAPACITOR-FXC +OlUF +80-20% 100WVvDC CER 28480 0160-2930
A3C40 1216 CAPACITOR-v TRMR=CER 9/35PF 200V PC-MTG 0086S 304322 9/35PF N650
A3CaT Ulou=ul74 CAPACITOR=FXD +4TUF +8(—242 25WVDC CER 28480 01600174 -
A3C48 C160=0174 CAPACITOR=-FXD +47UF +80-20%2 25wWVDC CER 28480 0160-0174
A3Ca9 H160-3220 CAPACITOR-FXD 68B00PF +-5% 250HWVDC MET FRO09 CKB~68
A3C50 N160-3725 CAPACITOR=FXD +68UF +~10% 4OWVDC MET 28480 0160-3725
A3CH) CAFACITOR-FXD 5BUF+-10% 20vDC TA 56289 1500686X902082
A3C52 0160 30 CAPACITOR-FXD .OlUF +80-2:3 160WVDC CER 28480 01672930
A3CE3 0160~2930 CAPACITOR-FXD .01UF +80-20% 100WVDC CER 28480 0160-2930
A3C54 0160-2930 CAPACITOR-FXD +O1UF +B0-20% 100WVDC CER 28480 0160~2930
A3CS55 #160-2930 CAPACITOR=-FXD .O1UF +80-20% 100WVOC CER 28480 0160~-2930
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A3C56 0160-2930 CAPACITOR=FXO .O0lUF +80-20% 100WVDC CER 28486 €160-2930
A3C57 0160-2930 CAPACITOR-FXD .O1UF +80-20% 100WVDC CER 28480 0160-2930
A3C58 0160-2930 CAPACITOR=~FXD L01UF +80-20% 100WVDC CER 28480 0160-2930
A3C56 9160-2930 CAPACITUR-FXD .01UF 480-20% 100WVDC CER 28480 0160-2930
A3C60 0160-2139 3 CAPACITOR~FXD 220PF #80-20% 1uCOWVDC CER 28480 01602139
A3Col 0160-2197 CAPACLITOR=FXD 1OPF +=5% 300WvVDC MICA 28480 0160-2197
A3C62 0160-2930 CAPACITOR~FXD <0lUF +80-202 100WVDC CER 28480 0160-2930
A3Coe3 ¢160-0174 CAPACITOR~FXD +47UF +80-202 25WwvDC CER 28480 0160-0174
A3C64 0160-0174 CAPACITOR=FXD +47UF +80-20% 25WVDC CER 28488 0160~0174
A3C6S 0160-2930 CAPACITOR-FXD .OlUF +80~20% 100WVDC CER 28480 0160-2930
A3C66 0L60-0174 CAPACITOR-FXD .47UF +80-20% 25WvDC CER 28480 0160-0174
A3Co7 ¢lerf 0174 CAPACITOR-FXD «47UF +80-20% 25WVDC CER 28480 0160-0174
A3C68 0140-0191 CAPACITOR~FXD 56Pf 4~5% 30 WVDC MICA 72136 DM15E560J0300WVICR
A3C69 0160-2930 CAPACITOR-FXD LOlUF +80-20% 10O0WVDC CER 28480 0160~-2930
A3C70 0160-2930 CAPACIYOR~FXD .OlUF +80-20% 100WVDC CER 28480 0160-2930
A3CT1 0160-0174 CAPACITOR-FXD «47UF +80-20% 25WvDC CER 28480 0160-0174
A3C72 H160-0174 CAPACITOR=FXD .4TUF +80-20% 25WVDC CER 28480 0160-0174
A3C73 0160-0174 CAPACITOR=FXD «47UF +80-20% 25WVDC CER 2848¢ 6160-0174
A3CR1 1901-0040 DIDDE~SWITCHING 30V SOMA 2NS DpD-35 28480 19010040
A3CR2 1901-0040 CIGODE-SWITCHING 30v 50MA 2NS DO-35 28480 19010040
A3CR3 1901-0040 DIODE~-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR4 1901 {0 LIODE~SWITCHING 30V 50MA 2NS DOD-35 28480 1901-0040
A3CRs 1901-0040 ULIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR6 1901-0040 DIODE~SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR7 1901~0043 DIODE=-SWITCHING 30V SOMA 2NS DO=-35 28480 1901-0040
A3CRB 1901-0040 DIODE-SWITCHING 30v S0MA 2NS DO-3% 28480 1901-0040
A3CR11 1902-3139 3 DIODE=ZINR 8.25V 5% DO=~T7 PD=.4W TC=4,053% 04713 $Z 10939-158
A3CR12 1902-3139 DIODE=INR B8.25V 5% DO~7 PD=.4W TC=+¢.053% £4713 SZ 10939-158
A3CR13 1902~0126 3 DIODE~ZNR 2.61V 5% DO=-7 PD=,4W T(C=-,073%2 04713 SZ 10939-14
A3CR15 1901-2040 Dl GOE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A3CR16 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR™7 1901-0040 DIODE-SWITCHING 3tV 50MA 2NS DU-35 28489 1901-0040
A3CR18 19010179 13 DICDE-SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A3CR19 1901-0040 DECUDE-SWITCHING 30V 50MA 2NS DQO-35 2848¢ 1961-0040
A3CR20 1910-0022 1 DIODE~GE 5V 6ONA 3.5NS D0O=7 28480 1910-0022
A3CR21 19010040 UIGDE-SWITCHING 30V S5OMA 2NS (0-35 28480 1901-0040
A3CR22 1901-09048 DIODE-SWITCHING 30V 50MA 2NS DO-~35 28480 1901-0040
A3CR23 1902-3104 L3 DIODE=INR 5.62V 5% DO-T7 PD=.4W TC=+.016% Q4713 $Z 10939-110
A3CR24 1902-31604 DICDE~ZNR 5.62V 5% DO-7 PD=.4W TC=+4.0162 04713 SZ 10939~110
A3CR25 1901-2040 UIGDE=SWITCHING 30V S50MA 2NS 00-35 28480 1901-0040
A3CR26 19281-0040 UIODE~SWITCHING 30V 50MA 2NS DU-35 28480 1901-0040
A3CR27 19020025 3 OIODE-INR 10V 5Z DO-T7 PD=,4W TC=4,.06% 713 SZ 10939-182
A3CR28 19010040 DIODE~SWITCHING 30V SCMA 2NS DO-35 28480 1901-0040
A3CR29 1901-0040 OIODE=-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A3CR3p 1902-0126 OICDE=ZNR 2.61V 5T D0-7 PD=.4W TC=-,073% 04713 SZ 10939-14
A3CR31 1991-4179 OIODE-SWITCHING 15V S0MA 750PS DO-7 28480 1901-0179
A3CR32 1901-017¢9 DIODE~SWITCHING 15v 50MA 750PS DO-7 28480 1901-0179
A3CR33 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR34 1902-3139 DIODE-ZNR 8,25V 5% DU-7 PD=.4N TC=+,053% 04713 SZ 10939-158
A3CR35 1901-0040 DICDE~SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR36 1902-0126 DIODE=~ZNR 2.61V 5% DO~7 PD=.4W TC=-,073% 04713 $Z 10939-14
A3CR37 1902-0049 2 DIODE~INR 6419V 5% O0-T PD=.4W TC=+,022% 24713 SZ 10939~122
A3CR38 1910-0034 5 DIODE~GE 30V B8OMA B8NS D0O-7 28480 1910-0034
A3CR39 1901-0040 DIODE~SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CR4 O 1902-0049 DIGDE~2NR 6419V 5% DO-7 PD=.4W TC=+4,022% 04713 S$Z 10939-122
A3CR4Y 19010040 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A3CR42 1902-0025 DIODE~ZINR 10V 5% DO=7 PO=.4W T(C=4.06% 4713 SZ 10939-182
A3J41 1251~-3488 1 CONNECTORy P.Ce. EDGE 28480 1251-3488
A3L1 91001614 2 COIL-FXD MOLDED RF CHOXE .82UH 10% 24226 157820

A3L2 9100-1613 4 COIL-FXD MOLDED RF CHOKE +47UH 203 24226 157470

A3L3 9100-1613 COIL-FXD MOLDED RF CHDKE .47uUH 202 24226 157470

A3L4 9100-1613 COIL=FXD MOLDED RF CHOKE .47UH 20% 24226 15747¢

A3LS 9140-0112 1 COIL=FXD MOLDED RF CHOKE 4.7UH 102 24226 157471

A3Lé 9100-1614 COIL~FXD MULDED RF CHOKE .82UH 10% 24226 157820

A3LT 9100-1612 1 COIL~FXD MOLDED RF CHCKE ,33UH 20% 24226 157330

A3LB 91n0-1613 COIL-FXD MOLDED RF CHOKE .47UH 20% 24226 157470

A3L9 9140-0179 2 COIL=FXD MOLDED RF CHOXE 22UH 14% 24226 157222

A3L10 9140-0179 COIL-FXD MOLDED RF CHOKE 22UH 10% 24226 157222

A3L1l 9100-1611 2 COIL-FXD MOLDED RF CHOKE .22UH 20% 24226 157220

A3L12 9100-2249 COIL-FXD MOLDED RF CHOKE .15UH 10% 24226 107150

A3L13 9106—~1611 COIL-FXD MOLDED RF CHOKE ,22uH 203 24226 157220

A3L14 9170-4029 CORE~SHIELDING BEAD 02114 56-590—65A2/4A
A3MpPST 1200-0185 INSULATOR=-XSTR TO=5 .075-THX 13103 T717-86N RED
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A3GL 1853-0357 TRANSESTOR PNP ST T0-18 PD=360MW 28480 1853-0357
A302 1853-03%7 RANSISTUR PNP ST T0~18 PD=360MW 28480 1853-0357
A303 1553-0357 TRANSISTOR PNP ST T0-18 PD=360Mw 28480 1853-0357
A3le 1853-"357 TRANSISTOR PNP S1 TO-18 PD=360MW 28480 1853-0357
AZUY 1854=-0345 TRANSISTOR NPN 2N5179 SI T0-72 PD=200MW 04713 2N5179
A3G6 1353-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357
A3QT 1654=0345 TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 04713 2N5179
AZUs 1854=~0345 TRANSISTGR NPN 2N5179 SI TO-72 PD=200MW 04713 2N5179
A30Y 1854-0019 8 TKANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0019
A301¢ 1854=£119 TRANSISTOR NPN ST TO-1b PD=360MW 28480 1854=-0019
A3W1l 1854=5019 TRANSISTOR NPN SI1 T0-18 PD=360MW 28480 1854=-0019
A3G12 1854=001% TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0019
A3013 1853-0357 IRANSISTOR PNP SI TO-16 PD=360MW 28480 1853-0357
A3U14 1653-0357 TRANSISTGR PNP SI TG~16 PD=360MW 28480 1853-0357
A3Wl5 1854~0345 TRANSISTOR NPN 2NS179 SI TO~72 PD=200Mw 04713 2N5179
A3Gle 1854="019 TRANSISTOR NPN SI ¥0-18 PD=360MW 28480 1854-0019
43017 165309~ TSTR2S1 PNF 28480 1853-0090
A3Q18 1853-0090 TSTRESI PNP 28480 18530090
A3019 1654-0019 TRANSISTOR NPN SI T0=18 PD=360MW 28480 1854-0019
A30z0 1§54-0215 5 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3u21 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3Q22 1854-. 215 TRANSISTOR NPN S1 PD=350MW FT=300MHZ 04713 SPS 3611
A3LZ3 1854=20y2 2 TRANSISTOR NPN SI PD=200Mw FT=600MHZ 2848¢ 1854~0092
A3024 1854=-tnY2 TRANSISTOR NPN SI PD=200MW FT=600MHZ 28480 1854-0092
A3025 1854=021% TRANSISTOR NPN ST PD=350My FT=300MHZ 04713 SPS 3611
A3026 1853="357 TRANSISTOR PNP S1 TO-18 PD=360MW 28480 1853-0357
A3027 1853-0257 TRANSISTOR PNP SI TO~18 PD=36{MW 28480 1853~0357
A3028 1853-0357 TRANSISTOR PNP SI 10~18 PO=360My 28480 18530357
A3LeY 1853-0357 TRANSISTOR PNP SI TO~18 PD=360MW 28480 1853-0357
A3030 1654~0019 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854~-0019
A3u31 18540009 2 TRANSTSTOR NPN 2NT09 SI TO~18 PD=3(MW 28480 1854-0009
A2032 1854=2019 FRANSISTOR NPN 2N7€9 SI TO-18 PDO=370MW 28480 1854~0009
A3033 1853=0924 1 TRANSISTOR PNP SI TO-186 PD=360MW 28480 1853~00134

1209=0037 1 HEAT=DISSEPATOR SGL T0-36 PKG 28480 1205-0037
A3G34 1854~0215 TRANSISTOR NPN SI PD=357MW FT=39MHZ 54713 SPS 3611
A3Q35 1854-0019 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0019
A3Q36 18530357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357
A3037 1853-0357 (RANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357
A3Q38 1654~0345 TRANSISTOR NPN 2N5179 S1 TO-72 PD=260MW 04713 2N5179
A3039 TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 04713 285179
A3040 1834~0345 TRANSISTOR NPN 2N5179 SI T0O-72 PD=200MW 66713 2N5179
A3G41 1854=0365 TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 04713 2N5179
A3Qez 1853-0357 TRANSISTOR PNP ST TO-18 PD=360MW 28480 1853-0357
A3043 1853-n357 TRANSISTOR PNP SI TO~16 PO=360MW 28480 1853-0357
A3Q44 1654=0345 TRANSISTOR NPN 2NS5179 SI T0-72 PD=200MW 04713 2N5179
A2Q45 1854-0345 TRANSISTOR NPN 2N5179 SI TO-72 PD=240MW 04713 2N5179
A3U46 1853-0357 TRANSISTOR PNP S1 TO-18 PD=360MW 28480 1853-0357
A304T 18530036 6 TRANSISTORy PNP SI PD=310MW FT=250MHZ 04713 SPS=3612
A3068 1852-0236 TRANSISTGR, PNP SI PD=310Mw FT=250MHZ 04713 SPS~3612
A3049 1853-0936 TRANSISTORy PNP SI PD=310Mw FT=250MHZ 04713 SPS~3612
A3L50 1853-6090 YSTR:ST PNP 28480 1853-0090
A3051 1653-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357
A3052 1855-0036 TRANSISTOR, PNP SI PD=310MW FT=250MHZ 04713 SPS=3612
ABE53 1853=-4136 TRANSISTOR, PNP SI PD=310MW FT=250MHZ 04713 SPS=3612
A3U564 1853-0036 TRANSISTORe PNP SI PD=310MW FT=250MHZ 04713 SPS~3612
A3Q:5 18530099 TSTR:S1 PNP 28480 1853~0090
A3056 1854-0307 TRANSISTOR NPN SI TO~18 PL=200MW 28480 1854-0307
A3W5T 1853=0012 TRANSISTOR PNP 2N2904A SI T0-5 PD=600MW 61295 2N2904A
A3¢58 185 4=5345 TRANSISTOR NPN 2N5179 SI TO-72z PD=200MW 04713 2N5179
A3Q59 1653-0357 TRANSISTOR PNP SI TO~18 PD=360MW 28489 1853-0357
A3060 1853-0357 TRANSTSTOR PNP SI TO-18 PO=300MW 28480 1853-0357
A3R2 6758=06083 1 RESISTOR 64 58 .25W F TC=D4-100 24546 C5=1/4-T0-68R0~J
A3R3 0757-0424 9 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101-F
A3R4 0757-0424 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1101-F
AZRS O757-0394 3 RESISTOR 51.1 1% .125W F TC=04=100 24546 C4~1/8-TO=-5IR1~F
A3nb 157042 KESISTOR 110 1% .125W F TC=0+-100 24546 C4=~1/8~T0~111~F
A3R7 AT5T-0422 KESISTOR 909 1% .125w F TC=0+-100 24546 C4=1/8-TO-909R~F
A3RK CT757-3401 RESISTOR 100 1% .125w F TC=0+-~300 24546 €4=~1/8-T0~101-F
A3k9 PI57=7283 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1001~F
A3R1r CT5T="442 RESISTOR 10K 1% .125W F TC=04~100 24546 C4~1/8-T0~1002~F
A3R11 OT57=0442 RESISTOR 10K 1% L125W F TC=0+4-100 24546 C4=1/8-T0~1002~F
A3R12 0757-0280 RESISTIR 1K 1% +125W F T5=04~100 24546 C4-1/8-T0~1001~F
A3kl3 07ET=2442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4=1/8-T0-1002~F
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A3R14 ¢T57-0288 1 RESISTOR 9.09K 12 .125W F TC=0+-100 19701 MF4Cl/8-TO~9G91~F
A3R15 0757-0420 KESISTOR 750 1% .125W F TC=0+4-100 24546 C4=1/8=TN=T51~F
A3R1l6 0757-0407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4~1/8~T0~201~F
A3R17 0757-0407 KESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8~T0-201~F
A3R18 €©698-3242 5 RESISTOR 357 1% .125W F TC=0+-100 16299 C4=-1/8=-TN=-357R~F
A3R19 0757-0410 RESISTOR 301 1% .125W F TC=0+-100 24546 C4-1/8~T™=301R=F
A3R20 0757-0401 KESISTOR 100 1% .125W F TC=04-100 24546 €4-~1/8=-T0~101~F
A3R21 0757~0415 RESISTOR 475 1% .125W F TC=0+-100 24546 C4~1/8=-TO—4T5R~F
A3R22 {T57~"408 4 RESISTOR 243 1% .125W F TC=0+~100 24546 C4~1/8=~T0=243R~F
A3R23 Q7570414 2 RESISTOR 432 1% .125W F TC=0+-100 24546 C4~1/8~T0~432R~F
A3RZ4 Q7570409 4 RESISTOUR 274 12 .125W F TC=0+-100 24546 C4~-1/8~T0-2T4R~F
A3R25 Q757~0442 RESISTOR 10K 1% .125W F TC=0+4~100 24546 C4-1/78-T0-1002-F
A3R26 GT57=1441 RESISTOR 100 1% .125W F TC=0+4-100 24546 C4-1/8=T0=101~F
A3R27 0757-n418 1 RESISTOR 619 1% «125W F TC=0+-~100 24546 C4-1/8-T0=619R—F
A3R28 07570407 RESISTOR 200 1% .125W F TC=0+~100 24546 C4-1/8-T0~-201-F
A3R29 0757-0274 7 RESISTOR 1.21K 1% .125W F TC=04-100 24546 C4-1/8-T0-1213~F
A3R3¢ 0757-01413 2 RESISTOR 392 1% .125W F TC=0+4-100 24546 C4=~1/8-TM—392R-F
A3R31 0757=-n402 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8-TO~111~F
A3R32 Q757~-0408 RESISTOR 243 1% .125W F TC=04-100 24546 C4-1/8~-T0-243R~-F
A3R33 0698~4455 1 RESISTOR 536 12 .125W F TC=0+-100 24546 C4-1/8~T0~536R~F
A3R34 07570442 RESISTOR 10K 1% .125W F TC=0+4-100 24546 C4-1/8=-T0=-1002~F
A3R35 LT5T~0407 RESISTOR 200 1% .125Ww F TC=0+~100 24546 C4~1/8=-T0=201~F
A3R36 0757-0417 RKESISTOR 562 1% .125W F TC=0+-100 24546 C4=1/8=T(=562R~F
A3R37 0757-0428 5 RESISTUR 1.62K 1% <125W F TC=0+4-100 24546 C4~1/8-T0~1621-F
A3R38 87570407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4=1/8-T(=201~-F
A3R39 LTS T-0407 RESISTOR 200 1% .125W F TC=0+4-100 24546 C4=1/8~T0-201-F
A3R40 0757-0428 RESISTOR 1.62K 1% ,125W F TC=0+~10¢ 24546 C4=1/8-TN=1621~F
A3R41 0757~0417 RESISTOR 562 1% 125W F TL=04-100 24546 C4~1/8-T0=-562R=-F
A3R42 0757-n346 RESISTGR 10 1% 125w F 1C=0+-100 24546 C4-1/8-TO-10R0-F
A3R43 £757-v406 KESISTOR 182 1% .125W F TC=0+-100 24546 C4-1/8-T0-182R=F
A3R44 Q157-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8~-TC=1001~F
A3R4S 07570435 RESISTOR 3.92K 1% .125W F TL=0+-100¢ 24548 C4=1/8-T0~3921-F
A3R46 07571-0404 4 RESISTCGR 130 1% .125W F TC=0+4-100 24546 C4=1/78~T0-131-F
A3R47 U75T7T~0394 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0~51R1—F
A3R48 075710413 RESISTOR 292 1% .125W F TC=0+-100 24546 C4~1/8=-T=392R=~F
A3R49 QT5T7-0426 RESISTOR 143K 1% «125W F TC=0+=-100 24546 C4-1/8-T0-1301~F
A2RS0O 0757-0411 4 RESISTOR 332 1% .125W F TC=0+4-100 24546 C4=-1/8-T0=-332R~F
A3RS], CT5T-0422 RESISTOR 909 1% .125W F TC=04-100 24546 C4=-1/8-T0—-909R~F
A3RS52 01570419 1 RESISTOR 681 1% .125W F TC=04-100 24546 C4=1/8~TD=681R~F
A3RS53 0757-0400 RESISTOR 90.9 1% .125W F TL=04-100 245406 C4~-1/8-TC0~90R9-F
A3RS4 N757-0346 RESISTOR 10 1T .125W F TC=0+-100 24546 C4-1/8~T0-10R0O~F
A3R55 N757-04M1 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8~-T0~101-F
A2RS56 0757-0404 RESISTOR 130 1% .125W F TC=0+-~100 24546 C4~1/8-T0=131-F
A3RS57 07570442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4=1/8~TO-1002~F
A3R58 0757=-0402 RESISTCR 110 1% .125W F TC=04-100 26546 C4-1/8~T0~111-F
A3RS59 £I57-0346 RESISTOR 10 1T .125W F TC=0+4-100 24546 C4-1/8-T0~10RO0-F
A3R60 0757-0417 RESISTOR 562 1% .125W F TC=0+-100 24546 C4~1/8-~TD=562R~F
A3R61 0757=-0442 RESISTOR 10K 1% .125W F TC=0+4-100 24546 C4-1/8-T0—1002~F
A3R62 CT57-0274 RESISTUR 1.21K 1% .125W F TC=0+~100 24546 C4=1/8-T0-1213~-F
A3R63 BI5T-1439 1 RESISTOR 6,.81K 1% .125W ¥ TC=0+-100 24546 C4-1/8-T0-6811~F
A3Ré64 07570433 4 RESISTOR 3.32K 1% .125W F TC=0+=100 24546 C4-1/8~TN=3321~F
A3R6E 0757-0438 11 RESISTOR 5.11K 1% 4125W F Ti=0+-100 24546 C4~1/8-T0-5111-F
A3R66 OT57-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0~-101~F
A3R67 683-1055 4 RESISTOR 1M 5% .25W FC TC=-800/+90¢ 01121 €B105S

A3R68 0683-1055 RESISTOR 1M 5% .25W FC TC=-800/4900 61121 CB1055

A3Rge9 0683-1055 RESISTOR 1M 5% .25W FL TC=-800/+900 01121 CB10S55 i

A3RTO 07570438 RESISTOR 5.11K 1% «125W F TC=0+-100 24546 C4~1/8=70-5111-F
A3RT2 N157-0274 RESISTOR 1.21K 12 .125W F TC=0+~-100 24546 C4-1/8-T0=-1213~F
A3RT1 07570443 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-TN=1102~F
A3R73 0757-0438 RESISTOR 5,11K 1% .125W F TC=0+-10n 24546 C4~1/8-TG~-5111~F
A3RT4 0757-0443 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4~1/8-T0~-1102-F
A3R75 LTI5T-12T74 RESISTOR 1.21K 1T .125W F TC=0+4-100 24546 C4-178-T0~1213~F
A3R76 0757-0438 RESISTOR 5.11K 1% .125W F TC=04~100 24546 C4~1/8~T0=5111-F
A3R77 0757-3443 RESISTOR 11K 1% .125W F TC=0+4-100 24546 C4~1/8~T0=1102~F
A3R78 QI57-0274 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/6-T0-1213~F
A3RT9 DTS T-"428 KRESISTOR 1.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621~F
A3RB0 0698-3492 10 RESISTUR 2.67K 1% «125W F TC=0+~100 16299 C4~1/8-T0=-2671~F
A3R81 0757-0388 RESISTOR 30.1 1% .125W F YC=0+-100 24546 C4~1/8~-70-30R1~F
A3R82 0757-0395 1 RESISTOR 5042 1% 4125W F TC=0+-100 24546 C4-1/8-Y0~56R2~F
A3R83 0T57-0at 1 RESISTOR 100 1% .125W F TC=0+-100 24546 C4=1/8-T0-1J1-F
A3R 384 0757-0401 RESISTOR 100 1T .125W F TC=0+-100 24546 C4-1/8-T{~101~F
A3R85 0757-0427 4 RESISTOR 145K 1% .125W F TZ=0+~100 24546 C4-1/8-T0-1501-F
A3RE6 0757-0427 RESISTOR 1l.5K 1% .125W F TC=0+=-100 24546 C4-1/8=-T0-1501~F
A3R87 NT757-P4etil RESISTUR 100 1% .125W F TC=0+4-100 24546 €C4~1/8-T0~101~F
A3R88 G757-0407 RESISTOR 200 1% .125W F TC=0+4-100 24546 C4-1/8-T0—201~F




6—18
Replaceable Parts — Standard Instruments
Reference HP Part Qty Description Mifr Mfr Part Number
Designation Number Code

A3REO 0757-0290 RESISTOR 6.15K 1% .125W F TC=0+~100 19701 | MFac1/8-TO~6191-F
A3RG{ Q7157-028% KESISTCGR 1K 1% «125W F TC=0+4-100 24546 C4-1/8-70-1001~F
LELN CT57-0424 7 RESISTOR 1.1K 1% .125W F TC=04-100 24546 C4=-1/8-T(+1101-F

A3R92 O757-0424 RESISTOR 1.,1K 1% .125W F TC=0+4-100 24546 C4-1/8-~T0=1101-F
A3RG3 0757-0398 2 | RESISTOR 75 1% .125W F TC=0+-100 24546 | €4=-1/8~T0~75R0-F

A3RG4 0H757-0398 RESISTCR 75 1% .125W F TC=0+-100 24546 C4-1/8-T0-75R0~F

A3R95 #757-0¢280 RESISTOR 1K 1% .125w F TC=0+4-100 24546 C4-1/8-T0~-1001~F
A3R96 0757-0433 RESISTOR 3.32K 1% .125W F TC=04-1¢6 24546 | C4=1/8-T0~3321-F
A3R97 071570346 RESISTOR 10 1% .125Ww F YC=0+-100 24546 C4-1/8-TO-10R0-F
A3R98 0757~0414 RESISTUR 432 1% .125W F TC=0+~100 24546 C4~1/8-T0—432R-F
A3R99 €T757-0273 RESISTOR 3.01K 1% .125W F TC=04-100 24546 | C€4-1/8-T0-3011-F
A3RIOG 0757-0420 RESISTOR 750 1T .125W F TC=04-100 24546 C4-1/8=-T0~T751~F

A3R101 07570438 RESISTOR 5.11K 1% «125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R102 0757~-0346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0~10R0~F
A3R173 8757-0273 RESISTOR 3.,01K 1% .125W F TC=0+4-100 24546 C4-1/8-T0~3011-F
A3R104 0757-0430 5 | RESISTOR 2.21K 1% .125W F TC=04-100 24546 | €C4-1/8-T0-2211-F
A3R105 0757-0273 RESISTOR 3,01K 1% .125W F TC=04-100 24546 | C4~1/8-T0-3011-F
A3R106 07570424 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 | C4-1/8~T0O-1101-F
A3K 107 TS T=048T RESISTOR 200 1% .125W F TC=0+-100 24546 C4-~1/8-T0=201-F

A3R108 0757-0430 RESISTOR 2.21K 1% .125W F TC=0+-100 24546 | C4=1/8-TA-2211~F
A3R169 a757-0274 RESISTOR 1,21K 1% .125W F TC=04-100 24546 | C4-1/8-T0-1213-F
A3R110 07570401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101~F

A3R111 0698=3442 RESISTOR 237 1% «125W F TC=0+-100 16299 C4~-178~-T0=-237R~F
A3R112 FT757=-041 RESISTOR 100 1% .125W F TC=0+-100 24546 C4~-1/8-T0~-101-F

A3R113 a751-0346 RESISTOR 10 1% .125W F TC=04-100 24546 | C4=1/8-T0-10RN-F
A3R1l4 D757-0437 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4~1/8-T0-4751-F
A3R115 6757-6:282 -RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A3R116 £#757-0410 RESISTOR 301 1% .125W F TC=0+-100 24546 C4-1/8-T0-301R~F
A3RIl7 Q757-0409 RESISTOR 274 12 1250 F TC=0+-100 24546 C4=1/8~TO0-2T4R~F
A3R118 0757-0430 RESISTOR 2.21K 1% .125W F TC=04-100 24546 | C4-1/8-T0-2211-F
A3R119 G757-0274 RESISTOR 1.21K 1% .125W F YC=04~100 24546 C4=-1/8-~T0~1213~F
A3R12¢ 8T5T~1476 RESISTOR 182 1% .125w F TC=0+4-100 24546 C4-1/8-T0~182R~F
A3R121 6757-0394 RESISTOR 51.1 1% .125W F TC=04-100 24546 C4~1/8-T0—51R1-F
A3R122 0757-0388 RESISTOR 30.1 1% «125W F TC=0+4-100 24546 C4-1/8~F0-30R1-F
A3R123 0757~0433 RESISTOR 3.32K 12 o125W F TC=0+-100 24546 C4-1/8-T0~3321~F
A3R124 87575287 RESISTOR 1K 1T 4125W F TC=0+4-100 24546 C4-1/8~T0-1001~F
A3R125 0157~0346 RESISTOR 10 I¥ .125W F TC=0+-100 24546 C4—-1/8-TO—10RO~F
A3R126 07570401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A3R127 O757~(M8 RESISTOR 243 1% .125W F TC=0+-100 24546 C4=1/8~TO0=~243R—-F
A3R128 ST5T=-04N0] RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A3R129 075 7-00428 RESISTOR 1.62K 12 .125W F TC=0+-100 24546 C4=-1/78-TO~1621-F
A2R130 0757-0417 RESISTOR 562 1% 1254 F TC=04~100 24546 | C4=1/8-T0~562R=F
A3R131 OT57-0407 RESISTOR 200 1% 125w F TC=0+~100 24546 C4-1/8-T0~201-F

A3R132 £TS5T-0426 RESISTOR 1.3K 1% .125W F TC=0+4-100 24546 C4~1/8-T0-1301~-F
A3R133 A757-0401 RESISTOR 100 1% «125W F TC=0+-100 24546 C4-1/78-T¢=-101-F

A3R13¢4 0757-0394 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-TO~51R1-F
A3R135 0757-0346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4~1/8=-T0~10R0~F
A3R13e ATST-2346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/68-TO0—10R0~F
A3R137 0698-3496 5 RESISTOR 3.57K 1% .125W F TC=0+-100 16299 C4=-1/8=-T0=35TR~F
A3R138 OTST=04D7T RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F

A3R139 075 7-0284 RESISTGR 150 1% .125# F TC=0+~100 24546 C4-1/8-T0-151-F

A3R14% DT57-"429 4 RESISTOR 1.82K 1% ,125W F TC=0+4-100 24546 C4-1/8-Y0-1821-F
A3R 141 OTST-0404 RESISTOR 130 1% 4125W F TC=0+=100 24546 C4~1/8-TP=131-F

A3P142 Q757-0409 RESISTOR 274 1% +125W F TC=0+-100 24546 C4~-1/8-T0-274R~F
A3R143 N7157-0393 2 RESISTOR 47.%5 1% .125W F TC=0+-100 24546 C4=1/8=-TO—4TRS~F
A3R144 ©I5T-%427 RESISTOR 1.5K 1% .125W F TC=0+-100 24546 C4~1/8=-TC~1501~F
A3R145 06758-0002 RESISTOR 560 5% +25W F TC=D+-100 24546 C5-1/4-T0~561~J

A3R1l46 0757-0411 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-TQ-332R~-F
A3R147 0757-1n442 KESISTOR 10K 1% +.125W F TC=0+4-100 24546 C4-1/8-T0-1002~-F
A3R148 ©T57-14 5} RESISTOR 100 1% .125W F TC=04-100 24546 | C4-1/8-T0-101-F

A3R149 07570404 RESISYOR 130 1% .125W F TC=0+-100 24546 | €4=1/8-T0~131-F

A3R150 Q7570429 RESISTOR 1.82K 1% .125W F TI=0+4-100 24546 C4-1/8-T0~1821~F
A3R151 Q757-0409 RESISTCR 274 1% .125W F TC=04=100 24546 C4-1/8-T0O=-2T74R-F
A3R152 HTSe-0002 RESISTOR 560 5% .25W F TC=0+-100 24546 C5~1/4=-TO~561~J

A3R153 Q757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1M02-F
A3R154 0757=-0363 RESISTOR 4745 1% +125W F TC=0+-100 24546 C4-1/8-T0~4TR5~F
A3R155 0T5T=-0427 RESISTOR 145K 1% .125W F TC=0+-100 24546 C4-1/78-Y0-1501-F
A3R156 ATST-042% RESISTOR 750 1% .125¢ F TC=0+-100 24546 C4-1/8-T0~-751~F

A3R157 Q757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4=1/8~T=10]1-F

A3R158 07570435 RESISTOR 3.92K 1% .125W F TC=0+~10N0 24546 C4~1/8-T0~3921~F
A3R1EG 0757-0424 RESISTOR 141K 1% 1254 F TC=0+-100 24546 C4-1/8~-T0-1101-F
A3R16M GT5 T~5390 4 RESISTOR 3645 1T .125W F TC=0+4-100 24546 C4=-1/8-T0-36R5~F
A3R161 a757-0406 RESISTOR 182 1% .125W F TC=0+-100 24546 C4~1/8~-T9=182R-F
A3R162 0757~1424 RESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~1101~F
A3R163 DTS5 7-1:390 RESISTCR 36.5 12 .125W F T(=0+-100 24546 C4~-1/8~T0-36R5~F
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A3R164 NTIST-N43 0 RESISTOR 2.21K 1% .125W F TC=0+-100 24546 C4~-1/8-T0=-2211~F
A3R165 07570429 RESISTOR 1,62K 1% 125w F TC=0+-100 24546 C4-1/8-TN—-1821-F
A3R166 - 0757-0390 RESISTOR 36.5 1% +125W F TC=0+4-100 24546 C4-1/8-T0-36R5-F
A3R167 0683~1055 RESISTOR 1M 5% .25W FC TC=-800/+4900 01121 cBl1055

A3R168 0683-1Nn55 RESISTOR 1M 5% .25w FC TC=-800/+900 01121 €81055

A3R169 0683-1055 RESISTOR 1M 5% .25W FC TC=-~800/4900 01121 €B8165%

A3R170 07570430 RESISTOR 2,21K 1% .125W F TC=0+-100 24546 C4~-1/8~70-2211~F
A3R171 07570429 RESISTOR 1.82K 1% .125W F TC=0+4-100 24546 C4~1/8=70~1821~F
A3R172 V75703390 RESISTOR 36,5 1% .125W F TC=0+-100 24546 C4-1/8-TD~36R5-F
A3R173 0682-1055 RESISTOR 1M 5% .25w FC TC=-800/+900 71121 CB81055

A3R174 0683-1055 RESISTOR 1M 5T .25W FL TL=-800/+900 01121 CB1055

A3R175 0683-1055 RESISTOR 1M 5% .25w FC TC=-800/+900 01121 CB1055

A3R176 HI57-0401 RESISTGR 100 1% .125Ww F TC=04-100 24546 C4-1/8-T0~-101-F
A3R177 0698-3242 KESISTOR 357 1% .125W F TC=0+-100 16299 C4~1/8=-TO=357R~F
A3R178 07570415 RESISTOR 475 1% .125W F 7C=0+-100 24546 C4-1/8~TO0~4TSR~F
A2R179 NT757-0394 RESISTOR 5141 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1~F
A3R180 CTS5T-394 RESISTOR 51,1 1% .125W F TC=04-100 24546 C4-1/8-T0-51R1-F
A3R181 07571-0200 1 RESISTOR 5.62K 1% .125W F TC=0+4-100 24546 C4~1/8-T(~5621~F
A3R182 0757-0426 RESISTOR 1.,3K 1% .125w F TL=04-100 24546 C4-1/8-7Y0-1301-F
A3K183 0757-0346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0=-10R0~-F
A3R184 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4~1/8-T0~101=-F
A3R185 ©698-3492 RESISTUR 2.67K 1% .125W F TC=04-100¢ 16299 C4-1/8-TO0=~2671~F
A3R186 0T57-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-19~5111-F
A3R187 0698-3492 RESISTOR 2.67K 1% +125W F TC=04-100 16299 C4-1/78-T0-2671~F
A3R188 0757-0438 RESISTGR 5.11K 1% .125W F TC=04-100 24546 C4~1/8-T0-5111~-F
A3R189 698-3492 RESISTOR 2.67X 1% .125W F TC=0+=-100 16299 C4-1/8~-T0~2671~F
A3R190 0757-0438 RESISTOR 5,11K 1% .125W F TC=04-100 24546 C4~1/8~T0~S111~F
A3R191 0696~-3158 RESISTOR 23.7K 1% .125W F TC=0+4-100 16299 C4~1/8=~TN=2372~F
A3R192 0696-3158 RESISTOR 23.7K 1% .125W F YC=0+-100 16299 C4-1/8-T0-2372~F
A3R193 f698-3158 RESISTOR 23.7K 1% .125W £ TC=0+-100 16299 C4=1/8-TO-2372~F
A3R194 0757~0346 RESISTOR 10 1% .125W F TC=0+4-100 24546 C4=~1/8~-TA=10RN~F
A3R195 0698=4430 1 RESISTOR 1.91K 1% .125W F TC=0+-100 16299 C4-1/8-TQ-1911-F
A3R196 0757-0290 RESISTGR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0~6191~F
A3R197 0T57-0451 RESISTOR 100 1% .125W F TC=0+~100 24546 C4-1/8-7T0-101-F
A3K198 0757-0438 RESISTOR $.11K 1% .125W F TC=04-100 24546 C4-1/8-T0=5111-F
A3R199 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+~100 24546 C4-1/78-T0~5111-F
A3RZO0 0757-0438 RESISTOR 5,11K 1% .125w F TC=0+-100 24546 C4-1/8~-T0-5111-F
A3R26]) 0698-3492 RESISTOR 2.67K 1% .125W F TC=0+4-100 16299 C4~1/8-T0~2671-F
A3R202 0698-3158 RESISTOR 23,7K 1% .125W F TC=0+-100 16299 C4-1/8-TN-2372-F
A3R203 0698-3158 RESISTUR 23.7K 1% «125W F T{=04~100 16299 C4-1/8-T0-2372~F
A3R204 0698~3492 RESISTOR 2.67K 1% o125W F TC=0+-100 16299 C4=1/8=-T0-2671~F
A3R2¢5 0698-3492 RESISTOR 2.67K 1% .125W F TC=04-100 16299 C4-1/78-T0=-2671-F
A3R206 0757-0284 RESISTOR 150 1% .125W F TC=0+4-100 24546 C4~-1/8-TN-151~-F
A3R2G7 0698-3158 RESISTOR 23.7K 1% .125W F TC=04-100 16299 C4=1/8~T0-2372-F
A3R208 0757-0435 RESISTOR 3.92K 1% .125W F TC=0+4-100 24546 C4-1/8-T0-3921-F
A3R2{9 0698-3492 RESISTOR 2.67K 1T .125W & TC=0+-100 16299 C4~1/8-TD-26T71~F
A3RZ21¢Q 0757-0346 RESISTOR 10 I .125W F TC=0+-100 24546 C4-1/8-Y0—10RD-F
A3R211 0757-0411 ) RESISTOR 332 1% .125W F TC=0+4~100 24546 C4-~1/8~Y0~332R-F
A3R212 07570407 RESISTOR 200 1% .125W F TC=04-100 24546 £4-1/8-T0~201-F
A3R213 0757-0401 RESISTOR 100 17 .125W F TC=0+4-100 24546 C4-1/8-TO-101-F
A3R214 0757-0407 RESISTOR 200 12 .125W F TC=0+-100 24546 C4-1/8-T¢-201-F
A3R215 07570276 RESISTUR 6149 1% +125W F TC=04~100 24546 C4-1/8-T0-6192~F
A3R216 0757-0273 RESISTOR 3.01K 1% .125W F TC=0+~-100 24546 C4~1/8~T0~-3011~F
A3R217 0757-0346 RESISTUR 10 1% .125w F TC=0+-100 24546 C4-1/8=TO0—10R0-F
A3R218 0757-0401 RESISTEOR 100 1% ,125W F TC=0+~100 24546 C4-1/8-T0~101-F
A2R219 07570280 RESISTOR 1K 1% .125W F TC=04~100 24546 C4-1/8-T0~-1001~F
A3R221 0757-06420 RESISTOR 750 1% +125W F TC=04-100 24546 C4~1/78-T0-751-F
A3R222 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T(=-101-F
A3R223 07157-0424 RESISTOR 1.1K 1% 125 F T(=0+-100 24546 C4=~1/8-TP=1101-F
A3R224 07570424 RESISTOR 1.1K 1% «125W F TL=0+4-100 24546 C4-1/8-T0-1101-F
A3R225 Q757~0346 KESISTOR 10 1% .125W F TC=04~100 24546 C4=1/8~T0-10R0-F
A3RZ226 07572 RESISTOR 110 1% .125W F TC=0+~100 24546 C4-1/8-T0-111-F
A3R227 0757=-0422 RESISTOR 909 1% .125W F TC=0+-100 24546 C4-1/8~T0~909R~F
A3R230 0758-0023 RESISTOR 240 5% .25W f TC=0+-100 24546 C5-1/4~T0=~241-3
A3Wl 08015-61604 1 CABLE ASSEMBLY, TRIGGER INPUT 28480 08015-61604

A3w2 ’ 08015-61605 1 CABLE ASSEMBLY, TRIGGER OUTPUT 28480 08015-61605

AS 08015-66505 1 BOARD ASSEMBLY, INTEGRAYOR 28489 08015~66505

AS5C1 0180-0098 S CAPACITOR—FXD 10CUF+-20% 26VOC TA 56289 1500107X002052
A5C2 0160-3724 2 CAPACITOR=-FXD .47UF +=10%7 40WVDC MET 28480 0160-3724

A5C3 0160-4209 CAPACITOR~FXD «0lUF +-20% 5S0WVDC POLYE 28480 0160-4209

AS5C4 $1180-0098 CAPACITOR-FXD 100UF+-20% 2nVDC TA 56289 1500107X0020S2
ASCS 0160-3724 CAPACITOR=FXD <4TUF =108 40WvDC MET 28480 0160-3724
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ASCo G160=-4200 CAPACITOR-¢XD .OlUF +=20%Z SCWVDC POLYE 28480 0160-4209
ASCT N16D=4209 CAPACITOR-FXD LOLlUF +=202 SOWVDC POLYE 28480 0160-4209
ASCS {160~4209 CAPACITOR=FXD LO1UF +-20% 50WVDC POLYE 28480 0160~4209
ASC1} 0N160-4209 CAPACITOR~FXD +OIUF +~20% 5 "WVYDC PDLYE 284806 5160-4209
AE5C12 0160-4209 CAPACITOR-FXD .OIUF +-20¢ 50WVDC POLYE 28480 0160-4209
AbC13 0160u-D174 CAPACITOR-FXD .47UF +480-20% 25wWvDC CER 28480 0160-0174
ASCls ‘160-4209 CAPACITOR-FXD JOlUF +=20¢% S0WVDC POLYE 28480 0160-4209
ASC15 D160-2139 CAPACITOR=-FXD 220PF +80-20% 1400WVDC CER 28480 A160-2139
A3Clé 2160-0174 CAPACITOR=FXD .47UF +80-20% 25WVDC CER 28480 0160-0174
ASCL7 0160-4209 CAPACITOR-FXD .Q1UF +=20T SOWVDC POLYE 28480 0160-4209
ALCle ©161=-2139 CAPACITOR-FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139
ASC19 N16 00600 1 CAPACI TOR=-FXD 3900PF +-10% 25{WVDC MET 28480 0160=-0600
ARC2D 2160-0174 CAPACITOR~FXD +47UF +80-20% 25WVDC CER 28480 0160-0174
ASC21 N160-0174 CAPACITOR-FXD 4TUF +80-20% 25WVDC CER 28480 0160-0174
ASC22 11604041 1 CAPACITOR—~FXD .39UF +=10% 40WVDC MET 28480 0160-4041
A5C23 0160-0174 CAPACITOR-FXD +4TUF +80-20% 25WVDC CER 28481 6l6n-0174
ASC24 0180-0374 1 CAPACITOR-FXD 10UF+~10% 20VDC TA 56289 1500106X902082
ASC25 2180-1779 1 CAPACITOR-FXD 18UF+=-10% 35vVNC TA 56289 150D186X9035R2
ASL27 . 0180-0098 CAPACITOR-FXD 100UF+4-20% 2rvDC Ta 56289 15001 DTXC020S2
ASC28 0160-2204 CAPACITOR~FXD 100PF +-5% 300WVDC MICA 9379¢C RDM15F1%143C
A5C29 0160-0174 CAPACITOR-FXD +4TUF +80~20% 25WVDC CER 28480 | 0160-0174
AS5C3G U180-0229 CAPACITOR~FXD 33UF+4-]0Z 10VDC TA 56289 1500336X901082
A5(3] 0160-0174 CAPACITOR-FXD +4TUF 480-20% 25WVDC CER 28480 0160-0174
A5C32 D160-0174 CAPACITOR~FXD .4TUF +480-20% 25WVDC CER 28482 2160-M74
ASC3% 0163=0174 CAPACITOR-FXD L,4T7UF +80-207 25WVDC CER 28480 0160~0174
A5C36 0160-0174 CAPACITOR-FXD L4TUF +80-20% 25WVYDC CER 28480 0160~0174
ASC37 n160-017% CAPACITOR=-FXD +4TUF +80-20% 25WVDC CFR 28480 01600174
ASCz8 G160=-0174 CAPACITOR-FXD L,4TUF +80-20% 25WVDC CER 2848¢ 0160=-3174
AC39 2180-0106 CAPACITOR-FXD 60UF+<~20% 6VDC TA 56289 1500606X000682
ASC&0 4160-0174 CAPACITOR-FXU o4T7UF +80-20% 25WVDC CER 28480 0160-0174
ASC41 5160~-0174 CAPACITOR-FXD .4T7UF +480-20% 25WVDC CER 28480 0160-0174
ASC 42 G180-0106 CAPACITCR-FXD 60UF+-20% 6VODC TA 56289 1560606X200682
A5Ca3 0160-0174 CAPACITOR-FXD 4 7UF +30~2%% 25WVDC CER 28480 0160-0174
ASC 45 ~160-0174 CAPACITOR-FXD .47UF 480-20% 25WVDC CER 28480 0160~-0174
ASC4a0 0160-4209 CAPACITOR~FXD ,OlUF +4=203 SOWwvDC POLYE 2848n 0160-4209
ASCloo N160-4209 CAPACITOR-FXD +OILUF +-20% 50WVDC POLYE 28480 0160-4209
ASCIQL D160-4209 CAPACITOR-FXD .OlUF +=20% 5nWvDC POLYE 28480 0160-4209
ASC1H2 ~180-0228 1 CAPACITOR=-FXD 22UF4-10% 15vDC TA 56289 150D226X901582
ASCR1 19723105 4 | orobe~znr s.e2v 21 00-7 Pp=.ew Teas.016% | 04713 | Sz 18939-111
ABCR2 1902~-3105 DIODE-INR 5,62V 2% DO~7 PD=.4W TC=+.016% 14713 SZ 19939-111
ABCR3 1902-3105 DIODE=-ZNR $.62V 2% D0~7 PD=.4W TC=+.016% 04713 $Z 10939-111
A5CR4 1932-31205 DIUDE~ZINR 5,62V 2% D0-7 Pl=.4W TC=+.,016% 04713 SZ 10939-111
ASCRS [9f1-n533 DIODE-SCHOTTKY 28480 19f1-6533
ASTRO 1901-0533 OIODE-SCHOTTKY 28480 1901-0533
ASCR7T 19n1=-0040 CIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
ASCKER 1901=-304% CIGGE-SWITCHING 30V S0MA 2NS DD-35 28480 1901-0040
ASCR9 1901-017¢ OIODE-SWITCHING 15v 53Ma 750PS DO-7 28480 1901~-0179
ASCR1O 1901-0179 CIODE-SWITCHING 15V S0CMA 75“PS DO-7 28480 1901-0179
ASCRI1 195100460 OIVDE-SWITCHING 30V 50MA 2NS DO-35 28480 1981-0040
ASCR12 19010179 DIODE~SWITCHING 15V 50MA 75{(PS DO-7 28480 1901-0179
ASCR13 1901-0179 OUIODE~SWITCHING 15V =DMA 750PS DO-7 28480 1901-0179
ASCR14 19010042 VIDDE~-SWITCHING 30V S0MA NS DG-35 28480 1901-0040
A5CR1S 19%1-'179 NIODE~SWITCHING 15V 50MA 750PS DO=7 28480 1901-0179
A3CRl6 1901=-0179 DIODE-SWITCHING 1S5v 50MA 750PS 00-7 28480 19¢1-0179
ASCRYT 19010040 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040
ASCR18 1901-9040 DIODE-SWITCHING 30V S0MA 2ZNS DO=-35 28480 19010040
ASCR19 19731=0243 UICDE~SWITCHING 30v 50MA zNS DO=-3% 28480 1901-0040
ASCRZH™ 1901-0040 DIGOE-SWITCHING 38V 50MA 2NS DO=-35 28480 1901-0040
ASCK21 19010179 CIODE~SWITCHING 15V SYMA 75°PS DO=-T 28480 1901-0179
ASCR22 “ 1901=n179 DIUDE-SWITCHING 15V 50MA 750PS 00-7 28480 1901-0179
ASCR22 1901-0533 DI0DE-SCHOTTKY 28480 1901-0533
ASCR2% 1961-0523 UIGUE=SCHOTTXY 28480 1901-0533
ASCRZ5 1901-0179 DIUDE~SWITCHING 15v 56MA 750PS DO-7 28480 1901-0179
ASCRZ6 1971 -0179 DIONE-SWITCHING 15v 50MA 750PS DO-7 28480 1901-0179
ASL1 Y T0=-0029 LOKE~SHIELDING BEAD N2114 56=-59D0—65A2/4A
ASL2 “170—0029 CORE-SHIELUING BEAD 02114 56=590=-65A2/4A
ASQ1 1854-0260 2 TRANSISTOR NPN 2N3227 S1 T0-18 PD=360MW 04713 2N3227
A502 1654-0260 TRANSISTOR NPN 2N3227 ST TO-18 PD=360MW 04713 2N3227
AS5v3 155312 TRANSISTOR PNP 2N29Q4A S1 TO-5 PD=600MW 01295 2N2904A
AED4 1853-0357 TRANSISTOR PNP ST TO~18 PU=260MW 28480 1853~-0357
ASQS 1853-0357 TRANSISTOR PNP SI TO-18 PC=360MW 28480 1853-0357
ASUS 1854-0274 TRANSISTOR NPN ST TD=39 PO=zlW FT=100MHZ 28480 1854-0274
A5QT 1854-263 FRANSISTOR NPN ST TO-52 PO=360MW 04713 §$52077
Asus 1854-3630 TRANSISTOR NPN SI TO-52 PD=260MW 04713 $§277
A5U9 18530050 TSTR2S1 PNP 28480 1853-009Nn
AS5U10 1854-0307 TRANSTISTOR NPN ST Tu-18 PD=200MW 28480 18540307
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Replaceable Parts — Standard Instruments

n HP Part A Mfr

Reference Qty Description Mfr Part Number
Designation Number Code

ASQ11 1854-0307 TRANSISTOR NPN SI ¥0=18 PD=360My 28480 1854-0307

A5Q12 1853-1 gt ISTR:S1 PNP 28480 1853-0090

A5G13 185401274 TRANSISTOR NPN SI T0-39 PD=1lw FT=100MHZ 2848¢ 1854-0274

AS5Q14 1853-0090 TSTR:SI PNP 28480 1853-0090

A5u15 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357

A5Q16 18540630 TRANSISTGR NPN SI TO-52 PD=360MW D4T13 §52077

ASQ17 50851083 2 TRANSISTOR, MATCHED PAIR 28480 5080-10863

ASQ18 5080-1083 TRANSISTORy MATCHED PAJR 28480 5080-1483

A5Q19 1854~0630 TRANSISTOR NPN SI TO-52 PD=360MW 04713 $52077

A5Q20 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357

A5921 1853-0357 TRANSISTOR PNP SI TO-18 PD=360MW 28480 1853-0357

ASQ22 1853-r"357 TRANSISTOR PNP SI T0-18 PD=360MuW 28480 1853~0357

ASRI QT57-0384 RESISTOR 20 12 .125W F TC=0+-10¢ 19701 MF4C1/8-TC-20R0~F
A5R3 0757-0284 RESISTOR 150 1% .125W F TC=04-100 24546 C4-1/8-T0-151~F
ASR&G 07T5T=0276 RESISTUOR 61.9 1% .125W F YC=0+-100 264546 C4=1/8-T0-6192~F
ASRS 07570392 ] RESISTOR 43,2 1% .125W F TC=0+4-100 24546 €4~1/8-T0~43R2~F
A5R6 0757-0276 RESISTOR 61,9 1% .125W F TC=0+-100 245406 C4-1/8-T0=-6192-F
A5R7 0757-0392 RESISTOR 43.2 1% .125W F TC=0+-100 24546 C4-1/8~T0~43R2~F
ASRB 07560127 1 RESISTCR 430 5% .25W F TC=0+-100 24546 C5-~1/4-T0-431~)
ASR9 0696-3242 RESISTOR 357 1T .125W F TC=0+-100 16299 C4-1/8=-T0-357R-F
ASR10 0757-0401 RESISTOR 100 1% .125W F TC=04-100 24546 C4-1/78-T0~101-F
ASR11 0757-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8-T0-20R0~F
ASR12 0757-0405 2 RESISTOR 162 1% «125W F TC=0+~100 . 24546 C4-1/8~T0-162R~-F
AS5R13 QI57-0405 RESISTOR 162 1% .125W F TC=0+-100 24546 C4=-1/8-T0-162R~F
ASR14 0757-42840 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4=1/8-T0~1001~-F
A5R15 071570422 KESISTOR 909 1% .125W ¥ TC=0+-100 24546 C4~1/8-T0U~-909R=F
A5R16 07570280 RESISTOR 1K 1% .125W F TC=04-100 24546 C4-1/8-T0-1001~F
A5R17 0757-0368 RESISTOR 30.1 1% .125%4 F TC=04-100 24546 C4~1/8-T0D-30R1-F
A5R18 ATS5T=-04n1 RESISTOR 100 1% ,125W F TC=0+~100 24546 C4~1/8-T0~101~F
ASR19 0757=0467 2 RESISTOR 121K 1% .125w F TC=0+4-100 24546 C4-1/78-70~1213~F
ASR20 0758=0062 2 RESISTOR 200 5% .25W F TC=0+-100 24546 C5-1/4~T0-201~J)
A5R21 0757-0384 RESISTOR 20 1% +125W F TC=0+4-100 19701 MF4C1/8=-T0=-20R0~F
ASR 22 t757-0280 RESISTOR 1K 1% ,125w F TC=0+-100 26546 C4-1/8-T0~1001-F
A5R23 0757-0388 RESISTOR 30.1 1% .125W F TC=0+-10% 24546 C4~1/8-T0—30R 1-F
ASR24 0757-0280 RESISTOR 1K 1T .125W F TC=0+4-100 24546 C4-1/8-T0~1001~F
A5R2S Q7570422 RESISTOR 909 1% +125W F TC=0+~100 24546 C4~1/8=T0~909R~F
ASR26 27570280 RESISTOR 1K 1% .125w F TC=0+4-100 24546 C4-1/8-T0~1001~F
ASR27 6757-0388 RESISTOR 30.1 1% .1254 F TC=04-100 24546 C4~1/8-T0~30R1~F
ASR28 07570401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-70-101~-F
ASR29 0757-0467 RESISTOR 121K 1% .125W F 7C=0+-100 24546 C4-1/8-T0~-1213-F
ASR3 ¢758-Nn62 RESISTOR 200 5% .25W F TC=0+4-100 24546 C5~1/4-7T0-201-J
AS5R31L 0757-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8-T0~20R0-F
A5R32 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A5R33 0757-0388 RESISTGR 30.1 1% .125W F TC=0+~100 24546 C4-1/8-T0-30R1~-F
A5KR34 0698-3496 RESISTOR 3.57K 1% .125W F TC=04-100 16299 C4-1/8-T0=-357R~F
AS5K35 0757-0449 2 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-2002~-F
ASR36 2100-2800 2 R:VAR CERMET 1000 OHM 20% 28480 2100-2800

ASR37 0698=-3496 RESESTOR 3.57K 13 .125W F TC=0+-100 16299 C4~1/8=-T0=357R~F
ASR38 (698-3242 RESISTOR 357 1% .125W F TC=0+4-100 16299 £4-1/8~T0~-35T7R~F
AS5R39 0698-3496 RESISTOR 3.57K 1% 4125w F TC=0+~10% 16299 C4-1/68-T—35TR~F
AS5R40 0757~0449 RESISTOR 20K 1% .125W F TC=0+4-100 24546 C4-1/8-T0~-2002~F
AS5R41 2130-2800 RIVAR CERMET 1000 OHM 20% 28480 2100-2800

ASR&42 ©698-3496 RESISTOR 3.57K 1% .125% F TC=0+-100 16299 C4-1/8-T0-357R~F
A5R43 0698-3242 RESISTOR 357 1% +.125W F TC=0+4-100 16299 C4-1/8-T0=-357R=F
ASR44 0T757-0450 4 RESISTOR 2Z.1XK 1% .125W F TC=04-100 24546 C4-1/8-T0~2212-F
ASR45 0757-0444 RESISTOR 12,1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1212~F
ASR46 0758-0N113 RESISTOR 120 5% .25W F TC=0+4-100 24546 C5-1/4~-70~121~J
A5R4T 0757-0442 RESISTOUR 10K 1% +125W F TL=0+-100 24546 C4~1/8~T0-1002-F
AS5R48 0757-0450 RESISTOR 22.1K 1% .125W F TC=0+-100 24546 C4~1/8-T0~2212-F
AS5R49 07157=0444 FESISTOR 12.1K 1Z .125W F TC=0+-100 24546 C4-1/8-T0—-1212-F
ASRS50 0758-0C13 FESISTOR 120 5% .25wWw F TC=0+-100 24546 C5-1/4~T0~121-J
AS5R51 O0T57=0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4=-1/8~T6G-1002-F
AS5R52 07570450 KESISTCR 22.1K 1% 125w F TC=04-100 24546 C4-1/8-T0~2212~F
A5RS3 0757=-D4sa RESISTGR 12.1K 1% «125W F TC=0+~100 24546 €4-1/8-T0-1212~F
AS5RS54 ©758=~13 RESISTOR 120 5% .25W F TC=0+-100 24546 C5-1/4~-T0-121-J
ASRS5 07570442 KESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T(=1002~F
AS5R56 0757-0450 RESISTOR 2241K 1% .125W F TC=0+~100 24546 C4-1/6-T0-2212~F
ASKRS57 0757-0444 RESISTOR 12.1K 1% +125W F TC=0+-100 24546 €C4-1/8-T0-1212~F
AS5R58 . QT57-04"8 RESISTOR 243 1% .125W F TC=0+-100 264546 C4~-1/8-T0=243R—-F
AS5R59 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24540 C4-1/8~-T8~1002—-F
AS5R60 07570276 RESISTOR 61.9 1% +125W F TC=04-100 24546 C4-1/8-T0-6192~F
AS5R61 0698-3153 1 RESISTOR 3,83K 1T .125W F TC=0+4-100 16299 C4-1/8-T0~3831~F




Replaceable Parts — Standard Instruments
Reference HP Part " Mfr
. A Qty Description Mfr Part Number
Designation Number Code
ASR62 H6965=-3155 RESISTOR 4.64X 1% .125W F TC=0+~100 16299 C4~1/8-T0~4641~F
A5R63 0757-0411 KESISTUR 332 1% .125W F T(C=0+-100 24546 C4-1/8-TO—332R~F
ASRob4 0758-0024 2 RESISTOR 100 5% .25W F T2=0+-100 24546 C5-1/4~10~101-J
AS5R65 0757-0384 PESISTCR 20 1% .125W F TC=0+-100 19701 . MF4C1/8<70=20R0—F
AS5Re6 &757-0384 KESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8=-T0~-20R0-F
ASR6T 0757-0384 RESISTOR 20 1€ .125W F TC=0+-100 19701 MF4C1/8=-T(—20RO-F
ASR68 0757-0392 KESISTOR 43.2 1% 125w F TC=0+-100 24546 C4-1/8~T0~43R2~F
AS5R69 07157-0421 RESISTOR 825 1% ,125W F TC=0+-100 24546 C4~1/8-T0~825R~F
ASRTD nN757-0392 RESISTOR 43,2 13 .125W F TC=04-100 24546 C4~1/8-T0—43R2~F
ASR71 0757~0384 RESISTOR 20 1% .125W F TC=0+~100 19701 MF4C1/8~TO=-20R0O~F
ASRT2 0757-9392 RESISTUR 4342 1T .125W F TC=0+-100 24546 C4~-1/8-T0-43R2-F
ASR74 0757=-0421 RESISTOR 825 1% .125W F TC=0+~100 24546 C4~1/8-T0-825R~F
ASR75 DTS T-0392 RESISTOR 43,2 1% 1254 F TC=0+-100 24546 C4=~1/8~TO0=43R2~F
A5R76 0757-0388 RESISTOR 3041 1% «125W F TC=04-~100 24546 C4~1/8~T0~30R 1~F
ASRTT 0757~0394 RESISTOR 5141 1% .125W F TC=0+-100 24546 C4-1/8-T0-51R1-F
ASR79 07570401 RESISTGR 100 13 .125W F TC=0+-~100 24546 C4~1/8-70~101~F
ASRB": 21920-2739 2 RIVAR 220 (HM 28480 2100-2739
AS5R81 07T57-0368 RESISTOR 30.1 12 .125W F TC=0+-100 24546 C4-1/8~TC~30R1-F
ASKE2 0757-0394 RESISTOR 51.1 1% .125W F TC=04-100 24546 C4~1/8-T0-51R1~F
ASRE4 0757-0401 RESISTCR 100 1% .125w F TC=0+-100 24546 C4-1/8-T0-101-F
ASRB5 21%40~2739 R3VAR 220 OHM 28480 2100-2739
AS5RES 0757=-0394 RESISTOR 5141 1T o125W F TC=1+=-170 24546 C4-1/8-T0~51R1~F
AS5RE9 0757-0394 RESISTOR S51.1 1% .125W F T{=0+4-100 24546 C4~1/8-T0~51R1~F
ASR90 B75R-0068 1 RESISTOR 910 5% .25W F TC=0+-100 24546 C5-1/4-T0~-911-J
AS5R91 {T57=-0384 RESISTOR 20 1% +125W F TC=0+4-100 19701 MF4C1/8-T0O~-20R0~-F
A5X12 12512675 2 CONNECTYOR,y PeCe 3=~MALE CONTACT 28480 1251-2675
ASX13 1251-2675 CUNNECTORe PoC. 3-MALE CONTACT 2848¢ 1251-2675
A2l 08015-66521 1 BOARD ASSEMBLY, SWITCH 28480 08015-66521
A21C1 01800097 CAPACITOR-FXD 4TUF+=10% 35vDC TA 56289 1500476X903552
"A21C2 0180-0137 2 CAPACITOR=FXD 100UF+-20% 10VDC TaA 56289 1500107X0010R2
A21C3 0180-0098 CAPACITOR=-FXD 100UF+=-20% 27VvDC TA 56289 1500107X002052
A21C4 - 0180-0098 CAPACITOR-FXD 100UF+-20% 20VOC TA 56289 1500107X002052
A21CS 0180-0097 2 CAPACITOR-FXD 4TUF+-10% 35vDC TA 56289 1500476X903552
A21C6 G18C=-0137 CAPACITOR=-FXD 100UF+-20% 10VDC TA 56289 '1500107X0010R2
A2ICRY 1901-0040 DICDE~-SWITCHING 30v 50MA 2NS DO-35 28480 1901 -004%
A21CR2 1901-0040 DICDE-SWITCHING 3QV SOMA 2NS [0Q-35 28480 1901-0040
A21CR3 1901-0040 DIQDE=-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A21CR4 1910~0034 DIODE-GE 30v 80MA B8NS DO-T7 28480 1910-0034
A21CR5 19100034 DIODE-GE 30V B8OMA 8BNS DO-T 28489 1910-0603 4
A21CR6 19160034 DIODE-GE 30V BOMA 8NS DO-7 28480 1910-0034
A21CR7 1910-0034 OIODE~GE 30V 80MA 8NS DO-7 28480 1910~0034
A21CRE 19010040 DIODE~SWITCHING 30V SOMA 2NS D0O=-35 28480 1901-0040
A21K1 049006730 1 RELAY-REED DPST-NG 18vDC 28480 0490-0730
A21Ll LBULS=869N% 2 L/R ASSEMBLY, COMBINED 28480 08015-86004
A21L2 08015~86004 L/R ASSEMBLY, COMBINED 28480 08015-86004
A2141 1854-0329 2 TSTR:SI NPN 28480 1854-0329
A2135 1854-0307 TRANSISTOR NPN S1 T0-18 PD=300MW 28480 1854~0307
A21Q6 1854-0329 TSTR:ST NPN 28480 1854-0329
A21R1 21:10-2795 4 K$VAR CERMET 47% OHM 202 28480 2100-2795
AZ1R2 2106-2795 R3VAR CERMET 470 OHM 20% 28489 2160-2795
A21R3 0757-0284 RESISTOR 150 1% .125W F TC=0+~-100 24546 C4-1/8-T0-~151~-F
A21R4 0757-0284 RESISTOR 150 1% .125W F TC=0+-100 24546 C4-1/8-T0-151~F
A21R5 ¢757-0:280 RESISTOR 1K 1% .125W f TC=04~100 24546 C4~1/8-T0~-1001~F
A21R6 0757-0280 RESISTOR 1K 1% .125W F TC=04-100 24546 C4-1/8~-T0~1001—F
A21RT 2100-2795 REVAR CERMET 470 OHM 20% 28480 2100-2795
A21R8 2100-2795 R:VAR CERMET 470 OHM 20% 28480 2100-2795
AZ21R9 0757-0457 1 RESISTUR 47.5K 1% +125W F TC=9+-100 24546 C4-1/8-T0~4752-F
A21R10 0758-0024 RESISTOR 100 5% .25W F TC=0+-~100 24546 C5-1/4=-T0-101-)
A21R11 0757-0280 RESISTOR 1K 1% .125W F TC=0+4-100 24546 C4-1/8-T0-1001~F
A21R12 07570280 RESISTGR 1K 1% 125w F TC=0+-~100 24546 C4~1/8-T0~1001~-F
A21R13 QT757—(%15 RESISTOR 475 1% +125W F TC=0+-100 24546 C4-1/8-TO~4T5R~F
A21R1S 0757-0391 1 RESISTOR 39.2 1% .125W F TC=0+-100 24546 C4-1/8=-TC—39R 2-F
A21R17 0757-0389 1 RESISTOR 33.2 1% .125W F T(=0+-100 24546 C4-1/8-T0-33R2-F
A21R19 0760-0008 1 RESISTGR 470 ST 1W MO TC=0+-200 FROO3 €32
AZ1R21 CT757-0465 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0~1003~F
A21R24 07570280 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4-1/8-TP—1001~F
A21R25 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8~70~-1001~F




Replaceable Parts — Standard Instruments

HP Part L Mfr
Reference Oty Description Mfr Part Number
Designation Number Code
A2151 05015-61903 1 SLIDE ASSEMBLY 28480 08015-61903
08015-43101 1 GUIDEy SLIDE 28480 0801543101
50263447 6 SPRINGSDETENT 28480 5020-3440
A21S2 08015-61902 3 SLIDE ASSEMSLY 28484 08015-61942
5020-3440 SPRING:DETENT 28480 5020-3440
08N15-43103 1 GUIDE, SLIDE 28480 08015-43103
A21S3 08015-61901 1 SL1DE ASSEMBLY 28480 08015-619601
5020~3440 SPRINGSDETENT 28480 5020-3440
08015-43104 1 GUIDE,s SLIDE 28480 08015-43104
A21S4 3101-1313 1 SWITCH=~SL DP3T-NS MINTR .5A 125VAC/DC PC 19727 61285-0004
A2185 5040-1110 1 SLIDE ASSEMBLYy P.Ce SWITCH 28480 5040~-1110
5{:2M=3440 SPRINGSDETENT 28480 5020-3440
A2186 08015-61902 SLIDE ASSEMBLY 2848¢ 0nair15-61902
5020-3440 SPRING:DETENT . 28480 50203440
A21S87 3101~1596 & SWITCH=-SL DPDT-NS MINTR 1A 125VAC PC 28480 3101-1596
A21s8 08015-61904 1 SLIDE ASSEMBLY 28480 08015-61904
5G21-3440 SPRINGEZDETENT 28480 5020=-3440
A2189 08015-61902 SLIDE ASSEMBLY 28480 &8(15~-61902
A21S9 3101~1596 SWITCH-=SL DPOT-NS MINYR 1A 125VAC PC 28480 3101-1596
A21S10 3101-1596 SWITCH-SL OPDT-NS MINTR 1A 125VAC PC 28480 3101-1596
A21S11 3101-1596 SWITCH=-SL OPDT-NS MINTR 1A 125VAC PC 28480 3101-159¢6
A21512 3101-1596 SWITCH-SL DPOT-NS MINTR 1A 125VAC PC 28480 3101-1596
A21S813 3101-1596 SWITCH-SL DPOT-NS MINTR 1A 125VAC PC 28480 3181~-1596
A21Ul 18200054 1 IC SN74 00 N GATE 01295 SNT7400N
A21W) 08015-61608 1 CABLE ASSEMBLY, SIGNAL OUTPUT 28480 08015-616<8
A21x1 1251~1626 2 CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 71785 252-12-30-300
A21X2 1251-1626 CONNECTOR=-PC EDGE 12-CONT/ROW 2-ROWS 71785 252-12-30-300
A21X4 1200-0423 1 SOCKET~IC 16-CONT DIP-PKG DIP-SLDR=TERMS 28480 1200-0423
A21X5 1251-2026 )3 CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 71785 252-18-30-300
A21XT 1251-2034 1 CONNECTOR-PC EDGE 10-CONT/ROW 2-ROWS 71785 252-10~-30-300
A21XU1 1200-0424 1 SOCKET:IC BLK 14 CONTACT 23880 CSA2900~148
A24 08015-66524 1 BOARD ASSEMBLY, POWER SUPPLY 28480 08015~66524
A24C1 016604212 18 CAPACITOR-FXD .06BUF +=24% SOWVDC POLYE 28480 0160-4212
A24C2 0160-3721 2 CAPACITOR~FXD +15UF +~10% 160WVDC MET SWo05 BGIPM 5150K
A24C3 01600596 1 CAPACITOR-FXD 1000PF +-10% 250WVDC MET 28480 01600596
A24C4 $180-0291 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 1500105X9035A2
A24C5 0160-4212 CAPACI TOR=FXD +068UF +-2%% 50WVDC POLYE 2848¢ 1604212
A24C6 0180~1745 2 CAPACITOR=FXD 1.5UF+~10% 20VDC TA 56289 1500155X9020A2
A24C7 0180-1954 3 CAPACITOR=FXD 4,7UF+~5% 6VDC TA 56269 150D475X5006A2
A24C8 0160~4210 CAPACITOR~FXD 4022UF +-20T 50WVDC POLYE 28480 01560-4210
A24C9 0160-3721 CAPACITOR=FXD .15UF +=10% 160WVDC MET SWNOO05 BGIPM 5150K
A24C10 0160-4210 CAPACITOR-FXD .022UF +-20% 50WVDC POLYE 28480 0160-4210
A24C1l1 0180-1745 CAPACITOR=-FXD 1.5UF+-10% 20VDC TA 56289 1500155X9020A2
A24C12 0160-4212 CAPACITOR-FXD .068UF +=20% SOWVDC POLYE 28480 0160~4212
A24Cls 0160-2208 1 CAPACITOR=FXD 330PF +~5% 30#WVDC MICA 28485 0160-2208
A24C3y5 0180~0291 CAPACITOR=-FXD 1UF+-10% 35vDC TA 56289 1560105X9035A2
A24Cl6 01604212 CAPACITOR~FXD +06BUF +-20% SOWVDC POLYE 28482 01604212
A24C17 tleC~4212 CAPACITOR-FXD +068UF +-20% SOWVDC POLYE 28480 0160—4212
A24Cl8 018p-2352 2 CAPACITOR-FXD 6000UF+75-10% 15VDC AL 28480 01802352
A24C)19 0180-2352 CAPACITOR-FXD 6000UF475-10% 15VDC AL 28480 0180-2352
A24C20 0160-4212 CAPACITOR-FXD .063UF +-20T 50WVDC POLYE 28480 0160-4212
A24C21 f180-1954 CAPACITOR-FXD 4.TUF+-5T 6VDC TA 56289 15004 75X5006A2
A24C22 0180-0116 1 CAPACITOR-FXD 6.8UF+=~10% 35vDC TA 56289 15¢0685%X903582
A24C23 0160-4210 CAPACITOR—FXD .022UF +=~20% 50WVDC POLYE 28480 0160-4210
A24C24 0160-4210 CAPACITOR-~FXD .022UF +-20% 50WVDC POLYE 28480 0160-4210
A24C25 ©6180-1954 CAPACITOR=FXD 4.TUF+-5% 6VDC TA 56289 150D475X5006A2
A24C26 0160-4212 CAPACITQR—FXD «068UF +-20% S52WVDC POLYE 28480 016G-4212
A24C27 0160-4212 CAPACITOR-FXD ,068UF +-20T 50WVDC POLYE 28480 0160~-4212
A24C28 01604212 CAPACITOR-FXD .068UF +-20% SOWVDC POLYE 28480 0160-4212
A24C29 81604212 CAPACITOR=FXD +068UF +-20% 504vDC POLYE 28480 01604212
A24C30 0160-4212 CAPACITOR-FXD .068UF +-20% SoWVDC POLYE 28480 01604212
A24C3) 0160-4212 CAPACITOR-FXD .068UF +~20% 50WVDC POLYE 28480 0160-4212
A24C32 0160-4212 CAPACI TOR-FXD ,068UF +-20% 50WVDC POLYE 28480 0160~4212
A24C33 ¢160—4212 CAPACITOR=FXD .06BUF +-20% S50WVDC POLYE 28480 0160—4212
A24C34 0160-4212 2 CAPACITOR-FXD .068UF +-20% SAWVDC POLYE 28480 0160~4212
A24C35 01604212 CAPACITOR=-FXD .068UF +~20% S0WVDC POLYE 28480 0160-4212
A24C36 01604212 CAPACITOR-FXD .068UF +-20% 50WVDC POLYE 28480 0160-4212




6—-24
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HP . n
Refgrenc_e Part Oty Description Mfr Mfr Part Number
Designation Number |- Code B
Az4C37 116%-4712 CAPACITOR~FXD .068UF 4-20% 50WVDC POLYE 28480 | 0160-4212
A24i 4N 0l60~4210 CAPACITOR=FXD +022UF +-20% 53WVDC POLYE 28489 2160~4219
A24(42 0160=4210 CAPACITOR=FXD .022UF +-2G% 50WVDC POLYE 28480 0160-4210 .
A24043 Gl160-4210 CAPACITOR~FXD .022UF +~202 SCWVDC POLYE ' 28480 0160-4210
A24C44 +160-4210 CAPACITOR-FXD L022UF 4-20% 50WVDC POLYE 28480 0160~4210
A24C45 Gl68-421G CAPACITOR=~FXD .022UF +-20% S0OWVDC POLYE 284890 0160-4210 .
A24CR1 19020025 DIODE-ZNR 10V 5% DO-7 PD=,4W TC=4,062 04713 SZ 10939-182
A24CR2 19710033 DICOE-GEN PRP 180V 200MA DO-7 28480 19010033 .
Az4CR3 19010033 . DIODE-GEN PRP 180V 250MA DO~7 28480 1901-~0033 X
AZ4CR4 1981333 UIDDE-GEN pRP 184%Y 200MA DO-7 28480 1901-0033
A24CRS 1901-7033 OICDE=~GEN PRP prV 200MA DO-~7 28480 19010033 .
A24CRo 1942-3104 DIDDE-ZNR 5.62V 5% DO=7 PU=.4W TC=+.016% 04713 SZ 10939-110 :
A24CRT 19023104 OIGOE~ZNR 5,62V 5% D0O=7 PD=,.4W TC=+.016% 04713 SZ 10939-110
AZ4CRE 1910933 DIUDE-GEN PRf 180V 200MA DO-7 28480 1901-0033
A24CRY 1901-0033 DIODE-GEN PRP 180V 2(™MA DO-7 28480 1901-0¢033 .
AZ4CR10 1901-0033 DIVUDE-GEN PRP 180V 200MA DO-7 28480 1901-0033 B
A24CR1L1 19G1~0460 1 UI0UDE~ STABISTOR 15V 150MA DU-T 28480 1901~0460 .
A24CR13 1901=-0033 DICDE-GEN PRP 180V 200MA [©O-7 R 28480 1901-0033 '
A24CRi4 1901-~0033 DIGDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A24CR15 1991=i(:33 DIODE=GEN PRP 18LV 20MA DO-T7 28480 1901-0033
AZ4CR1T 1901~0033 DIODE~GEN PRP 180V 200MA DG-7 28489 1901-0033 .
A24CR18 1901~0033 DIODE-GEN PRP 180V 200MA DO-7 26480 1901-0033
AZ4CR19 1901-00323 UIODE-GEN PRP 180V 200MA DO~7 28480 1901-0033
A24CR21 1962-3214 | UIODE-INK 16.2V 2T DO-7 PD=.4W TC=+.066% | 04713 | Sz 10939-243 |
A24CR22 19v2-3214 DIODE=-INR 1642V 2T DO~7 PD=.4W TC=+,066% 04713 SZ 10939243 N
AZ49CR23 1991-3033 DIODE-GEN PRP 190V 200MA DO-7 28480 1901-0033
A24CRz4 1901-0033 DIUDE~-GEN PRP 180V 200MA DO-7 28480 1901-0033 .
AZ4CR25 19010053 UIODE-GEN PRP 150V 200MA DO-~7 28480 1901-0033
A24CR26 19031-0033 DIQDE-~GEN PRP 180V 200MA 00-7 28480 1901-0033
A24CRZ8 1901-0033 OTODE-GEN PRP 180V 200MA DOD~7 ' 28480 1901-0033 .
A24CR29 1901-0033 UIODE-GEN PRP 18(W 200MA DO-7 28480 1901-0033 J
A24LR30 1901-3153 DIODE=GEN PRP 187V 20MA DO-T 28480 1901-0033
A24CR31 1901-0 33 UIUDE~-GEN PRP 180V 200MA DO=-7 28480 1991-0033 .
A24CR32 1901~0033 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033 T
A24(R33 1901-0033 DINDE-GEN PRP 180V 200MA DO-~7 28480 1901-0033
A24(CR 34 19{:1-0333 DICDE-GEN PRP 180V 200MA DO-7 28480 1901-0033 .
A24CR35 1941-522 12 DIOCDE~GEN PRP 200V 3A 2US 28480 1901~0522 -
A24CR36 1901-0522 DI{GDE~-GEN PRP 2u::DV 3A 2US 28480 19€1~0522
A24CR32T 1901-0522 DIODE=~GEN PRP 200V 34 2US 28480 1901-0522 .
AZ24CR38 19G1-0522 . DIUDE~GEN PRP 200V 3A 2uS 28480 1901-0522 -
A24CR39 1901-0522 OI0DE~-GEN PRP 206V 3A 2US 28480 1901-0522
A24CR40 1901-0522 OI0DE-GEN PRP 280V 3A 2US 28480 | 1901-0522 -
A24(R4} 1901-6522 CIODE-GEN PRP ZO0V 3A 2US 28480 1901~0522 —
A24CR4&2 19G1-hs22 DINDE~-GEN PRP 200V 3A 2US 28480 1901-0522
A24CR43 1901-0522 DIGDE-GEN PRP 20DV 34 2US 28480 1901-0522
AZ24CR 44 . 19010522 - DIDDE=GEN PRP 200V 3A 2US 28480 1901-0522 .
A24CR45 1961=-i1522 DIGOE-GEN PRP 200V 3A 2US 28480 1901-0522
A24CR 46 19¢1-522 OIOBE-GEN PRP 200V 34 2uS 28480 19010522
A24CR4T 1902-3315 1 DICDE~ZNR 39,2V 2% DO=7 PD=.4W TC=4.081% | 04713 | Sz 10939-3s4 .
A2401 1654-0477 4 TRANSISTOR NPN 2N2222a SI TO-18 PD=S00MW | 07263 | 2N22224
A2402 1854=0274 TRANSISTOR NPN SI TO0-39 PD=1lW FT=100MHZ . 28480 1854=-0274 .
A24Q3 1854~ 274 TRANSISTGR NPN SI TO-39 PD=1W FT=100MHZ 28480 1854-0274 -
A2404 1853-80G45 2 TRANSISTOR PNP 2N4036 SI TO-5 PD=1W 02735 2N4036
A240% 1853-0045 TRANSISTOR PNP 2N4436 ST TO-5 PD=1w €©2735 2N4036
A2406 . 1854=0274 TRANSISTOR NPN SI T0O-39 PD=1W FT=100MHZ 28480 1854=-0274 .
A24G7 1854=-0477 TRANSISTOR NPN 2N2222A SI TO=-18 PD=S00MW 07263 2N2222A
A2408 1854=-0477 FRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 07263 2N2222A
A24Q9 1853-0251 1 TRANSISTOR PNP 2N2907A SI TO0-18 PD=400MW 04713 2N290TA .
AZ4Q10 1854-4477 TRANSISTOR NPN 2N2222A ST TN-18 PD=500MW 07263 2N2222A U
A24Q11 1854~-0392 1 TRANSISTOR NPN SI PD=310MW FT=SOMHZ 28480 1854-0392
A24Q12 1854-0274 TRANSISTOR NPN SI T0-39 PD=1W FT=100MHZ 28480 1854-0274 .
A24Q13 1653~2386 1 TRANSISTOR PNP S1 PD=310MW FT=40MHZ 28480 1853-0086 :
A24R1 ¢T57-0283 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0~2001~F .
AZ4RZ 0151-6283 RESISTOR 2K 1% .125W F TC=0+-100 © | 24546 | €4~-1/8-T0-2001-F !
A24R3 aT57-n0283 RESISTOR 2K 1% .125W F TL=0+-100 . 24546 C4~-1/8-T0-2001-F
AZ4R4 8757-0440 1 RESISTOR T.5K 1% +1254 F TC=04-100 24546 | C4~1/8-T0-7501~F
A24R5 CT57-%284 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4-1/8-T0~1001-F .
A24R6 G757-0453 1 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4~1/8-T0-3012-F
A24R7 0757-0280 RESISTOR 1K 1% +125W F TC=0+4-100 24546 C4-1/8-T0-1001~F
AZ4RB 0812-0N19 3 RESISTCOR <33 5% 3W PN TC=0+-90 Q7088 KM-300 .
A24R9 NIST~2437 RESISTOR 4.75K 1% ,125W F TC=0+~100 24546 C4~-1/8=-T0~4T751~F N
AZ4R10 67570401 . RESISTOR 100 1% .125W F TC=04-100 24546 | C4~1/8-T0-101-F
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A24R11 0698-3158 RESISTOR 23.7K 1% .125W F TC=04-100 16299 C4~1/8-T0~-2372~F
A24R12 2100-3207 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 73138 72-145-0
A24R13 0757-0317 1 RESISTOR 1.33K 1% +125W F TC=04-100 24546 €C4-1/8-T0-1331-F
A24R14 0698-3498 1 RESISTOR B.66K 1% .125w £ TC=0+-100 16299 C4-1/8-TO-B66R~F
A24R15 0698-6322 “ RESISTOR 4K .1% ,125W F TC=0+=-25 24546 NESS5
A24R16 0698~6343 4 RESISTOR 9K 1% 125w F TC=0+4=-25 24546 NES5S
A24R17 0696~7563 1 RESISTCR 13.3K .53 +125W F TC=0+=~50 19701 MF4C1/8-T2-1332-0
A24R18 0698-6835 1 RESISTOR 3.16K 5% .125W F TC=0+-50 24546 NC4~-1/8-T2-3161-D
A24R19 0757-0442 RESISTOR 10K 1% .125W F T(=0+-100 24546 C4=-1/8-T0=-1002~F
A24R20 07570401 RESISTOR 100 1% +125W F TC=0+4~100 24546 C4~-1/8-T0~101-F
A24R21 0698-3492 RESISTOR 2.67K 1% .125W F TC=0+4-100 16299 C4-1/8-T0=-2671~F
A24R22 0757-0437 RESISTOR 4,75k 1T .125w F TC=0+=-100 24546 C4-1/6=-T0~4T51-F
A24R23 0757=-0407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4~1/8-T0-201-F
A24R24 0812-0021 2 RESISTUR .47 5% 3W PW TC=0+4-90 91637 CW2B1=-3-T2~47/100~J
A24R25 0757~0442 RESISTD& 10K 1% 125W F TC=0+-100 24546 C4~178-T0-1002~F
A24R26 ©758-{017 2 RESISTOR 1.5K 5% ,25W F TC=0+~-100 24546 €C5-174-T0-1501~J
A24R27 Q7157-0401 RESISTOR 100 1% .125w F TC=0+4-100 24546 C4-1/8-T0-101-F
A24R28 0757=-0442 RESISTUR 10K 1% .125W F TL=04-100 24546 C4~1/8-T0~-1002~F
AZ4R29 07570437 RESISTOR 4.75K 1f .125W F ¥C=0+-100 24546 C4-1/8-T0-4751-F
A24R30 f698=-6343 RESISTOR 9K 1% .125W F TC=0+-25 24546 NESS
A24R31 06986343 RESISTOR 9K +1% ,125W F TC=0+4-25 24546 NESS
A24R32 0812-00z1 RESISTOR .47 5% 3w PW TC=0+-90 91637 CW2B1~3-72-47/100~)
A24R33 0758-0016 2 RESISTOR 300 5% .25W F TC=0+4-100 24546 C5-~1/74-T0-301~y
A24R34 H757-0437 KESISTOR 4.,75K 1% .125W F TC=04-130 24546 C4-1/8-T0—4751~F
A24R36 07570401 RESISTOR 100 1% .125W F TC=0+-100 24546 €C4-1/8-T0=101~F
A24R37 0812-0019 RESISTOR +33 5% 34 PW TC=0+-90 07088 KM=-300
A24R38 0757-0437 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4=-1/8-T0~4751-F
A24R39 CTS5T-0407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F
A24R40 06984366 1 RESISTOR 19,1 1% .125W F TC=0+4-100 03888 PMESS~1/78-TD~19R1~F
A24R42 0758-0017 RESISTUR 1.5K 5% .25W F TC=0+-100 24546 €5-1/4-T0~1501-J
A24R43 07570401 RESISTOR 100 1% .125W F TC=0N+~100 24546 C4~1/8=-T0=-101~F
A24R44 0757-7280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~-F
A24R4S DT5T-L4"1 RESISTOR 100 1% .125W F TC=0+4-100 24546 C4-1/8-T0—101-F
. A24R46 0757-04323 RESISTOR 3.32K 1% .125W F TC=0+-10¢ 24546 C4-1/8-TC~-3321~F
" A24R47 0696-6343 RESISTOR 9K 41% «125W F TC=0+-25 24546 NESS
A24R48 0698-6322 RESISTOR 4K <1% «125W F TC=0+-25 24546 NESS5
A24R49 CT57-0280 RESISTOR 1K 1% .125w £ TC=0+-100 24546 C4=1/8-T0-1001-F
A24R50 0698-6322 RESISTOR 4K .1% .125W F TC=0+-25 24546 NES55
A24R51 0698-6322 RESISTOR 4K o1% .125W F TC=0+~25 24546 NESS
A24R52 0812-0017 1 RESISTOR .25 5% 3W PW TC=0+-90 07088 KM=-300
A24R53 CT5T-4%407 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8=-T0-201~-F
A24R54 0757-0437 RESISTOR 4.75K 1% .125W F TC=0+~100 24546 C4-1/8-TO=4T51-F
A24R56 07570442 KESISTOR 10K 1% .125W F TC=0+4-100 ‘ 24546 C4=1/8-T0-1002—F
A24R57 Q157-H401 RESESTOR 100 1% «125W F TC=0+4-100 24546 C4-1/8-T0-101-F
A24R58 07157-0282 RESISTOR 2K 1% .125w F TC=0+-100 24546 C4-1/8-7T0-2001~-F
A24R59 07157-0442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4=1/8-T0-1002~F
" A24R60 07570401 RESISTOR 100 1% .125W F T(=04-100 24546 C4-1/8=-T0-101~F
A24R61 0698-3492 RESISTOR 2,67K 1% .125W F TC=0+4-100 16299 C4~1/8-T0-2671~F
A24R62 ¢T58-0016 RESISTOR 300 5% .25w F TC=0+-100 24546 C5-1/4=-T0~301~J
A24R63 0757-0437 RESISTOR 4.75K 1% .125W F TC=0+-100 24546 C4-1/8-T0~4T751~F
A24R64 07570407 RESISTOR 200 1% .125W f TC=0+4-100 24546 C64-1/8-T0~201~F
A24R65 08120019 RESISTOR .33 5% 3w PW TC=0+-90 07088 KM-300
A24R66 n758-11G67 1 RESISTUR 750 5% .25W F TC=0+-100 24546 C5~1/4=-Y0-751-~J
A24R67 6698-3156 2 RESISTOR 14.7K 1% .125W F TC=0+-10¢ 16299 C4~1/8=TC¢=1472-F
A24R68 0757-1094 1 RESISTOR 1.47K 1% +125W F TC=0+-100 24546 C4-1/8-T0-1471-F
A24R69 0757-0461 RESISTCR 68641K 1% 125w F TC=0+4~100 24546 C4-1/8~T0-6812~F
A24RTE GI5T~0442 RESISTOR 10X 1% ,125W F TC=0+~100 24546 C4~1/8-Y0-1002~F
A24R7T1 0698-3451 1 RESISTOR 133K 1% .125W F TC=0+-100 16299 C4=-1/8-T0-1333-F
A24RT2 0698-3159 RESISTOR 20.1K 1T .125W F TC=0+4-100 16299 C4-1/8-T0~2612~F
A24R73 0757~0437 RESISTOR 4,75K 1X .125W F TC=0+-100 24546 C4-1/8~T0~4751~F
A24R74 CT57-C460 1 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6192-F
A24KT5 07570442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4=-1/8-T0~-1002-F
A24R76 0698-3154 1 RESISTOR 4.22K 1% .125W F TC=0+-100 16299 C4=-1/8-T0-4221~F
A24RT7 0757-0428 RESISTOR 1,62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621—F
A24R78 0698-3156 RESISTOR 14,7K 1T .125W £ TC=0+-100 16299 C4-1/8-T0-1472~F
A24RT9 0698-3453 1 RESISTOR 196K 1% «125W F TC=0+-100 16299 C4=-1/8=-T0=1963~F
A24R80 0698-3160 2 RESISTOR 31.6K 1% .125W F TC=0+-100 16299 C4-1/8-T0-3162-F
A24R81" 0696~3160 RESISTOR 31.6K 1% .125W F TC=0+~100 16299 C4~1/8-T0~3162~F
A24R82 GT57~0442 RESISTOR 10K 1% .125W F TC=0+4-100 24546 C4-1/8-T0—1002~F
A24RB3 0698-3640 1 RESISTOR 1.8K 5% 2w MO TC=0+-200 16299 FP42<2-TO~=1801-J
A24U) 1820-0439 1 IC UA 723C V RGLTR 07263 T23PC
A24U2 1820-0203 ICy AMPL. OPERATIONAL 15818 T41CE009
A24U3 1820-0203 1Cy AMPL. OPERATIONAL 15818 741CEO009
A24U4. 1824-0216 1 IC UA T4l OP AMP 28480 1820-0216
A24U5 1820-0203 ICy AMPL. OPERATIONAL 15818 T41CECCY
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A24U6 1820-0203 ICy AMPL. OPERATIONAL 15818 741CE€009
A28 08015-606528 1 BOARD ASSEMBLY, RESISTOR 28480 08015-66528
A25C1 0180~01¢0 2 CAPACITOR-FXD 4.7TUF+-16% 35vDC TaA 56289 150D475X903582
A28C2 M18N=N103 CAPACITOR=-FXD 4.7UF+-10%T 35vDC TA 56289 1500475X903582
A28R1 07570442 RESISTOR 10K 1% .125W F TC=0+4-100 24546 C4-1/8-T0=1002~F
A28R2 0757-1004 16 RESISTOR 53427 +25% «5W F TC=0e-100 19701 MFTC1l/2~T0~53R27—C
A28K3 0757-1004 RESISTOR 53427 +25% «5W F TC=0+-100 19701 MF7C1/2-T0~53R27=-C
A28R4 ar51-13¢04 RESISTOR 53,27 .25% .5W F TC=0+4-100 19701 MFTC1/2-TO=53R2T7~C
A28RS 0757-1004 RESISTOR 53.27 .25% «5W F TC=0+-100 19701 MFIC1/2-TO~53R27~C
A2BR6 CT57-1304 RESISTOR 53427 425% J5W F TL=0+-100 19701 MFTC1/2=-T0=-53R27T~C
A28RT DI5T-1004 RESISTOR 53.27 +252 «5W F TC=0+-100 19701 MF7C1/2-T0~53R27-C
AZBkE ST5T-1004 RESISTOR 53,27 +25% 5W F TC=0+~100 19701 MFTC1/2-T0-53R27~-C
A28BR9 07571204 RESISTOR 53,27 4258 «5W F T(=0+-100 19701 MFTC1/2-10-53R27-C
A28R1G 0757~1004 KESISTUR 53,27 .25% .5W F TC=0+4-100 19701 MF7C1/2-T0-53R27-C
A26K11 G757-1004 RESISTOR 53427 «25% .5W F TC=0+-100 19701 MF7C1/2=-T0~53R27C
A28R1& n757-1004 RESISTOR 53,27 +25% +5w F TC=0+4-100 19701 MFTC1/2-T0~53R27-C
A28R13 Q757-1004 RESISTOR 53,27 .25T 5% F TC=0+-~100 19701 MF7C1/2-T0-53R27-C
A28R14 0757-1004 RESISTOR 53.27 425%T 5W F TC=0+-100 19701 MFTC1/2-T0~53R27~C
AZERLS5 0757-1004 RESISTOR 53.27 «25% «5W F TC=0+-100 19701 MFT7C1/72-T0~53R27~C
A28R16 GT5T-1004 RESISTOR 53427 +25T «5W F TC=0+~-100 19701 MF7C1/2-T0~53R27-C
A28R17 0757-10C4 RESISTOR 53,27 .25% «5W F TC=0+-100 19791 MFTC1/2~-T9-53R27~C
A28X2 12510335 1 CONNECTOR-PC EDGE 24—COUNT/ROW 2-ROWS 28480 1251-0335
A28X3 1251-3246 10 CONNECTYOR 3-PIN F 27264 09-52-3030
A2bX4 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030
A28X5 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030
Az8%6 1251-3246 CONNECTOR 3~PIN F 27264 09-52-3039
AZBXT. 1251-3246 CONNECTOR 3-PIN F 27264 09-52-30M30
A23X3 1251-3246 CONNECTOR 3—PIN F 27264 09-52-3030
A26XY 1251~3246 CONNECTOR 3—-PIN F 27264 09-~52-3030
AZBX1D 1251-3246 CGNNECTOR 3-PIN F 27264 09-52-3030
AZ8X11 1251-3246 CONNECTOR 3-PIN f 27264 09-52-3030
AZzBX12 1251-3246 CONNECTOR 3-PIN F 27264 09~52~-3030
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OPTIDN 001

All 08015-66511 1 BOARD ASSEMBLY, SWITCH {(OGPT 701) 28480 08015-66511

Allcl 61806~0097 2 CAPACITOR=FXD 47UFO;102 35vDC TA 56289 150D0476X9035582

All1C2 0180-0137 2 CAPACITOR-FXD 100UF+~20% 10VUC TA 56289 1500107X0010R2

Al1C3 0180-0096 2 CAPACITOR=-FXD 100UF+-203% 20VDC TA 56289 1500107X002052

AllC4 0180-0098 CAPACITOR-FXD 100UF+~20T 20VDC YA 56289 1500107x0020S2

AllCS 0180-0097 CAPACITOR~FXD 4TUF+~10% 35vDC TA 56289 150D476X903552

AllCé 01800137 CAPACIYOR-FXD 100UF+-20% 10VNT TA 56289 1500107X0010R2

Al1CR2Z 1991=-0040 3 DICOE-SWITCHING 30v 50MA 2NS D0O-35 28480 1901-0040

A11CR3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

ALLCRS 1901-:04 DIODE~SWITCHING 30V SOMA 2NS D0O-35 28480 1901-0040

AllmMpP23 08015-00205 1 PANELy FRONT 28480 08015-00205

AllMP 44 08015-04109 1 BOARDs BLIND 28480 08015~-04109

Al106 1854-0329 1 TSTR:SI NPN 28480 1854-0329

Al1R1l 21002795 2 R2VAR CERMET 470 OHM 20% 28480 2100~-2795

Al11R2 2100-2795 R:VAR CERMET 470 OHM 2¢% 28489 2100-2795

A11R3 07570284 1 RESISTOR 150 1% .125W F TC=0+-100 24546 C4=-1/8-TO~151~F

Al1R5 ar157-0280 & RESISTOR 1X 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F

Al1R6 ©757~0280 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4~1/8=-T0~1001-F

AllR15 07570391 1 RESISTOR 39.2 1% .125W F TC=0+~100 245406 C4=-1/8=-T0~39R2~F

ALIRLT 0757-0389 1 RESISTOR 33.2 1% .125W F TC=04-100 24546 C4-1/78-T0~-33R2~F

Al1R19 07600008 1 RESISTOR 470 5% 1w MO TC=0+-200 FROO3 €32

Al1R21 CTS5T-N465 1 RESISTOR 100K 1% .1254 F TC=04-100 24546 C4~-1/8-T0-1003~F

AllR24 0757-0280 RESISTOR 1K 1% .125W F TC=04-100 24546 C4=1/8-T¢-1001~F

ALLR25 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F

AllSl 08015-61903 1 SLIDE ASSEMBLY 28480 08015-61903
08015~43101 1 GUIDE, SLIDE 28480 08015-43101
59203440 3 SPRINGSODETENT 28480 5020~3440

AllS2 08015-61902 2 SLIDE ASSEMBLY 28480 08015-61902
5020—3440 SPRING:DETENT 28480 5020-3440
08015-43103 1 GUIDEs SLYDE 28480 08015-43103

Al11S3 08015-61901 1 SLIDE ASSEMBLY 28480 08015-61901
5020~3440 SPRINGZODETENT 28480 5020-3440
08015-43104 1 GUIDE, SLIDE 28480 08015~43104

All1S54 3101-1313 1 SWITCH=-SL DP3T-=NS MINTR .5A 125VAC/DC PC 19727 6128S~-0004

All1S5 5040-1110 1 SLIDE ASSEMBLY, P.Ce. SWITCH 28480 5040-1110
5020-3440 SPRING:DETENT 28480 5020-3440

Al11S6 fBir15-619£2 SLIDE ASSEMBLY 28480 08015-61902
5020-3440 SPRINGSDETENT 28480 50203440

A 187 3101-1596 3 SWITCH=-SL DPDT—NS MINTR 1A 125VAC PC 28480 3101-1596

Allss 08015-61904 1 SLIDE ASSEMBLY 28480 08015-61904
5020-3440 SPRINGSDETENT 28480 5020-3440

Al1512 311:1-15%96 SWITCH=-SL NDPDT-NS MINTR 1A 125VAC PC 28480 3101~1596

AllS13 3101-15%0 SWITCH=-SL OPDT-NS MINTR 1A 125VAC PC 284810 3101~1596

Allxl 1251-1626 2 CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS 71785 252~-12-30-300

AllXx2 1251-1626 CONNECTOR~PC EDGE 12~CONT/ROW 2~-ROWS 71785 252-12-30-300

All1X5 1251-2026 1 CONNECTOR~PC EQOGE 18-CONT/ROW 2-ROWS TL785 252~18-30~300

ALLXT 1251-2034 1 CONNECTOR-PC EDGE LO~CONT/ROW 2—-ROWS 71785 252-10-30~300

AllX24 1290=0423 1 SOCKET=-IC 16=-CONT DIP-PKG DIP-SLOR~-TERMS 28480 1200-0423

A38 r8¢15-66538 1 BOARD/CABLE ASSEMBLYy RESISTOR 28480 08015-66538

A38 08015-66528 1 BOARD/CABLE ASSEMBLYy RESISTOR 28480 ‘08015-66528

A38C1 0180-0100 CAPACITOR~FXD 4.7UF+~10% 35VDC TA 56289 1500475X903582

A38C2 0180-0100 CAPACITOR~FXD 4.,TUF+-10% 35vDC TA 56289 150D475X903582

A38R1 075704642 RESISTOR 10K 1% .125w F TC=0+-100 24546 C4-1/78-T0~1002-F

A38R10 0757-1004 RESISTOR 53.27 .25% .5W F TC=0+~100 19701 MF7C1/2-T0-53R27~C

A3BR11 0757-1004 RESISTOR 53.27 .25% .5W F TC=04-100 19701 MF7C1/2-T0-53R27-C

A38R12 N757-1004 RESISTOR 53.27 .25% .5W F TC=0+-100 19701 MFTCL/2-TO-53R27-C

A38R13 DT5T7=-1004 RESISTOR 53,27 .25% .5W F TC=04-100 19701 MFTC1/2-T0-53R27-C

A38R14 0757-1004 RESISTUR 53.27 .25% .5W F TC=0+-100 19701 MFTC1/72-T0=-53R27-C

A38R1S 0757-1004 RESISTOR 53,27 .25% .5%W F TC=0¢-100 19701 . MFTC1/2-70-53R27-C

A38R16 0757-1004 RESISTOR 53,27 +25% «5W F TC=04-100 19701 MFT7C1l/2-T0~53R27-C

A38R17 6T57-1004 RESISTOR 53,27 .25% «5W F TC=04-100 19701 MFTC1/2-T0~53R27—C

A38X2 1251-0335 2 CONNECTOR=PC EDGE 24-CONT/ROW 2-ROWS 28480 1251-0¢335

A38X3 12513246 8 CONNECTOR 3-PIN F 27264 09-52-3030

A38X4 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030

A28X5 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030

A38X6 1251=3246 CONNECTOR 3-PIN F 27264 09-52-3030

A38X7 1251-3246 CONNECTOR 3-PIN F 27264 9-52-3030

A38x8 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030

A38X9 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030

A38X10 1251-3246 CONNECTOR 3-PIN F 27264 09-52-3030

MP23 0801500205 PANEL FRONT (OPT 001) 28480 0801500205

MP44 08016-04109 BOARD BLIND 28480 08015-04109




Additional Replaceable Parts Option 002
Reference HP Part . Mfr
: ’ Oty Description Mfr Part Number
Designation Number Code
COPTION 002
At 08015-66506 1 BOARD ASSEMBLY, BURST 28480 08015-66506
A6C] 0160-0174 4 CAPACITOR~FXD .47UF ¢80-20% 25WVDC CER 28480 0160-0174
AbCZ 0164~2259 2 CAPACITOR~-FXD 12PF +=5% 500WVDC CER 28480 01602259
A6C3 0l00=-2259 CAPACITOR=FXD 12PF +-5T S550WVDC CER 28480 0160-2259
A6C4H 0160-2930 8 CAPACITOR=FXD .OLUF 480-20% 100WVDC CER 28480 0160-2930
A6CS NL60-2930 CAPACITOR-FXD .OlUF +80-20% 100WVDC CER 28480 0160~2930
A6Co t16¢=-293) CAPACITOR-FXD ,O0lUF +80-20% 100WVDC CER 28480 0160~2930
AoC7 06160-2930 CAPACITOR=-FXD +O01UF #50-20% 10OWVDC CER 2848¢C 0160-2930
A6CS8 0160-2930 CAPACITOR=-FXD .OIUF +80-20% 100WVDC CER 28480 0160-2930
A6CY 0160-2930 CAPACITOR-FXO .01UF #80-20% 1UOWVDC CER 28480 0160-2930
A6ClG N160~-2930 CAPACITOR-FXD .Ol1UF +80-20% 100WVDC CER 28480 0160-2930
A6CI] 0160-2930 CAPACITOR—~FXD .OJUF +80-20% 100WVDC CER 2848¢ ©160~293¢0
A6C12 0180-0116 1 CAPACITOR=FXD 6.8UF+-10% 35VDC TA 56289 1500685X9035B2
A6C)3 0160-0174 CAPACITOR-FXD .4TUF 480-~20% 25WvDC CER 28480 0160~-0174
A6Cle €14L-0190 1 CAPACITOR=-FXD 39PF +=5% 300WVOC MICA 72136 OM15€390J0300WVLCR
A6C1S 0160-0174 CAPACITOR=FXD .47TUF 480-20% 25WVDC CER 2848¢ 0160-0174
A6Clé 01600174 CAPACITOR=FXD .4TUF +80-20% 25WVDC CER 28480 0160-0174
A6C17 0180-0106 1 CAPACITOR=-FXD 60UF+-20% 6VDC TA 56289 1500606 X0006B2
A6CR1 1931-0179 11 DICDE-SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
AGCR2 1901-0179 DIODE~SWITCHING 15V 50MA 750PS DO~7 28480 1901-0179
AG6CR3 1901-0179 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
A6CRSG 1901-0179 DICDE-SWITCHING 15V SOMA 750PS DO-7 28480 1901~-0179
A6CR5 1901-0179 DIODE~-SWITCHING 15V 50MA 750PS 0D-T7 28480 1901-0179
A6CRE 19010179 DIODE~SWITCHING 15V SOMA 750PS DO-~7 28480 1901-0179
AG6CRT 1991-0179 OIODE-SWITCHING 15V SOMA 750PS DO-T 28480 1901-0179
AGCRS 1901-0179 DIODE~-SWITCHING 15v 50MA 75¢PS DO-T 28480 1901-0179
A6CRS 1901-0179 OIQDE-SWITCHING 15V S0MA 75(PS DO~-7 28480 1901-0179
A6CR10 1901-0535 2 DIODE=-SCHOTTKY 28480 1901-0535
A6CR1L 1901-6179 DICDE=-SWITCHING 15V 50MA 750PS DD-7 28480 1901-0179
A6CR]12 1901-3179 DIOCDE-SWITCHING 15v S50MA T754GPS DO=-7 28487 1901~-0179
A6CR13 1902-0025 1 DICDE~-ZNR 10V 5% DO=7 PO=.4W TC=e.N6T 04713 SZ 10939-182
A6CR14 1901-0535 OUIODE~-SCHROTTKY 28480 1901-0535
A6CR1S 1901-0040 3 CIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901~-0040
AoMP3 12000474 1 SGCKET; ELEC; IC 14-CONT DIP SLDR TERM 28480 1200-0474
A6Q1 1854-0019 5 TRANSISTOR NPN S1 TO-18 PD=360MW 28480 1854~0019
A6Q2 1853=0357 3 TRANSISTOR PNP SI TO~18 PO=360MW 28480 1853-0357
A603 1853-0357 TRANSISTOR PNP SI T0-18 PD=360MW 28480 1853-0357
AtQ4 1853-0357 TRANSISTOR PNP SI TO-18 PD=340MW 28480 1853-0357
A6GY 1854-0019 TRANSISTOR NPN SI TO-18 PD=360MW 28480 1854-0019
AeQb 1854=-0019 TRANSISTOR NPN SI TO-18 PD=360MW 28480 18540019
AOGQ7 1854=2019 TRANSISTOR NPN SI TO0=-18 PD=360MW 28480 1854-0019
A6Q8 18540345 1 TRANSISTOR NPN 2N5179 SI T0O-72 PD=200MW 04713 2N5179
A6Q9 1854-06019 TRANSISTOR NPN S1 TO-18 PD=360MW 28480 1854-0019
AGR1 0757-0394 2 RESISTOR 51.1 1% .125W F ¥C=0+-100 24546 €4=1/8~T0=-51R1~F
A6R2 0698-3242 1 RESISTOR 357 1% .125W F TC=0+-100 16299 C4~1/8~T0-357R~F
A6R3 0757-0388 2 RESISTOR 30.1 1% .125W F TC=04-100 24546 C4-1/8~T0~30R1~F
A6RS 0757-0388 RESISTOR 30.1 1% 1254 F TC=0+-100 24546 C4~1/8-TO~30R1~-F
AG6RS 0698=3442 2 RESISTOR 237 1% .125W F TC=0+4-100 16299 €C4~1/8-T0~237R~F
A6RS 0757=0417 2 RESISTOR 562 12 .125W F TC=0+-100 24546 C4=1/8~T0O-562R~F
A6RT V698-~3442 RESISTOR 237 1T .125W F TC=04-100 16299 C4-1/8=-T0~23TR~F
Ab6RS a757-0410 1 RESISTOR 301 1% .125W F TC=0+~100 24546 C4-1/8-T0—~301R~F
AGRS 0757-0346 1 RESISTOR 10 1% .125W F TC=0+~100 24546 C4-1/8-T0-10R0~-F
A6R10 0757-0449 1 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-2002~-F
A6R11 0757=04%0 1 RESISTOR 90.9 1% .125W F TC=0+-100 24546 C4~1/8=-T0~90R9~F
A6R12 0698-3437 1 RESISTOR 133 1T .125W F TC=0+-100 16299 C4~1/8-T0~133R-F
A6R13 Q757-0403 1 RESISTOR 121 1% .125W F TC=0+-100 24546 C4~1/8=-T0-121R~F
AGR 14 0757-0407 2 RESISTOR 200 1% .125W F TC=0+4-100 24546 C4-1/8-7T0-201~F
A6R15 0757-128"0 2 RESISTOR 1K 1% .125W F TC=0+4-100 24546 C4-1/8-T0=1001~F
A6R1l6 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+=100 24546 C4-1/8~T0-1621~-F
A6R17 0757-0280 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4~1/8-T0~1001-F
A6R18 07157=-0420 1 RESISTOR 750 1% .125W F TC=0+~100 24546 C4-1/8-T0~T51-F
AOGR19 CT5T~4417 RESISTOR 562 1% .125W F TC=0+4-100 24546 C4=-1/8-T0~562R~F
A6R20 0757-0407 RESISTOR 200 1% .125W F TC=0+4~100 24546 C4=1/8-T0=201~F
AbK21 0757-0414 1 RESISTOR 432 1% .125W F TC=0+-100 24546 C4-1/8-T0-432R~F
Ab6R22 1810~0055 2 NETWORK=RES 9=PIN=SIP .15-PIN-SPCG 28480 1810-0055
A6R23 1810-0055 NETWORK-RES 9«PIN=SIP .15~PIN-SPCG 28480 18100055
AR 24 ¢698~3153 1 RESISTOR 3.83K 1% .125W F TC=0+-100 16299 C4-1/8-T0-3831~-F
A6R2ZS 0757-0394 RESISTOR 51.1 1% .125W F TC=04=-100 24546 C4=1/8=T0~-51R1~F




Additional Replaceable Parts Option 002

Reference HP Part . Mfr

efe . Qty Description Mfr Part Number
Designation Number Code

A6RZ6 07570442 2 RESISTOR 10K 1% .125W F TC=0+4-100 24546 C4~1/8-T*-1002~F
A6UL 1820-0070 & 1C SN74 30 N GATE 01295 SN7430N

A6U2 1820-0070 IC SN74 30 N GATE 01295 SN7430N

A6U3 1820-0174 6 IC SNT4 4 N INV 01295 SNT404N

AbU4 1824~(174 IC SN74 04 N INV 01295 SNT404N

Ab6US 1820=0282 & IC SN74 86 N GATE ©1295 SNT7486N

AbUS 1820~02R82 IC SN74 86 N GATE n1295 SNT486N

Aby7 1820-0282 IC SN74 86 N GATE 01295 SNT486N

AbUB 1820-0282 IC SN74 €6 N GATE 01295 SNT486N

AbU% 182¢=r170 IC SN74 30 N GATE 01295 SNT430N

A6UL0 1820-0174 IC SN74 T4 N OINV 61295 SNT7404N

Abull 1820-0074 IC SN74 30 N GATE 0129% SN7430N

A6UL2 1620-0328 1 IC SN74 02 N GATE 01295 SNT402N

AbU13 1820-0174 IC SN74 04 N INV 01295 SN7404N

AbUle 1820-0054 3 IC SN7« 00 N GATE 01295 SNT400N

AeU1l5 182¢=1546 3 IC SNT4 192 N COUNTER 01295 SNT4192N
AbUl6 1820~0371 1 1IC:TTL TRIPLE 3=INPT NAND GATE 1295 SNT4H1INN
AbULT 1820-0076 1 1C SNT4 76 N FLIP~FLOP 01295 SN7476N

AGULB 1820~0629 1 ¥C SNT4S 112 N FLIP-FLOP 01295 SN74S112N
A6UL9 1820-0075 1 IC SNT4 73 N FLIP~FLOP 01295, SNT4T3N

AbU27 1821-0054 IC SN74 00 N GATE 01295 SNT400N

A6U21 18200174 IC SN74 04 N INV ®1295 SNT4C4N

AbU22 18206-0546 IC SNT74 192 N COUNTER 01295 SNT4192N
Ab6U23 1820-0174 IC SN74 04 N INV 01295 SN7404N

AbU24 18200545 IC SN74 192 N COUNTER 01295 SNT4192N
AbU25 1820-0054 IC SN74 00 N GATE 01295 SNT400N

A6X1 1200~3423 1 SOCKET-IC 16-CONT DIP~PKG DIP-SLDR~TERMS 28480 1200-0423
AbX2 1251-3011 1 CONTACT4PC CONNECTOReFEMALE, SGL 28480 1251-3011

A27 08015-66527 1 BUARD ASSEMBLYs THUMBWHEEL {OPT 002) 28480 08015~66527
A27 08015-66537 BOARD ASSEMBLY, THUMBWHEEL (OPT 002 + 003) 28480 0801666537
A27CR1 1901-0040 OIODE-SWITCHING 30V S0MA 2NS DO-35 28480 19010040
A27CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DG-35 28480 1901-0040
A27Q1 1854=-1307 1 TRANSISTOR NPN SI T0-~18 PD=300MW 28480 1854-0307
A27R1 0T57-0442 RFSISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8=-T(~1002~F
A27R2 0757-0450 RESTISTOR 22.IK 1% .126W F TC=0+-100

A27W1 6508119562 1 CABLEy AY RIBBON (OPT 002) 28480 5081-1952
A27W1 5081-1953 CABLE, AY RIBBON (OPT 002 + 003) 28480 5081-18563

A27TX1 1251-0472 4 CONNECTOR-PC EDGE 6~CONT/ROW 2-ROWS 71785 252-06-30~300
A2Tx2 1251-0472 CONNECTOR=PC EDGE 6=CONT/ROW 2-ROWS 11785 252-06~30~300
A27X3 1251472 CONNECTOR-PC EOGE 6~CONT/ROW 2~ROWS 71785 252-06-30-300
A2TX4 12510472 CONNECTOR-PC EDGE 6=CONT/ROW 2-ROWS 71785 252-N6=30-300
MP23A 08015-00208 1 PANELy FRONT (OPTION 002) 28480 08015-006208
MP238 08015-00211 1 PANELy FRONT (OPTION 002, CPT 005) 28480 08015-00211
s21 3100-0552 1 SWITCH, ROTARY 1 SECT. 8 POSITIGN 28460 3100-0552

S22 3101977 1 SWITCH-PE DPDT MOM .25A 30VAC 82389 9764GOLD PLATE
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6—30
Additional Replaceable Parts Option 003
HP Part o fr
Refgrenc_e P Oty Description M Mfr Part Number
Designation Number Code
OPTIGN 003
A3" B8N 15=66531 1 BOARD ASSEMBLY, DIGITAL CONTROL 28480 08015-66530
A3CCR1 1901-0033 21 DIODE-GEN PRP 180V 26MA DO-T7 284870 1901-0033
A30CRZ 1901-0460 3 DI0DE- STABISTOR 15v 150MA DO~7 28480 1901-0460
A30CR3 1901-0033 DICDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CR4 1961-0033 OICDE-GEN PRP 130V 200MA (0-7 28480 1901‘0032
A30CRS 1901-0033 OIODE~GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CRo6 1991-2433 OIODE-GEN PRP 1RV 200MA DO-~7 28480 1901-0033
A3QCR7 1901-04060 DIODE~- STABISTOR 15v 150MA DO-7 28480 19010460
A30CRE 1901-0033 ‘CIODE~GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CR9 1901-0033 UIGDE=GEN PRP 180V 200MA DO-7 28480 1901-~0033
A3OCR10 1901-0033 JIODE~GEN PRP 18OV 200MA DN~7 28480 1901-0033
A3~CRI1 1901=-0033 DIUDE-GEN PRP 180V 200MA DD-7 28480 1901-0033
A30CR12 1901-0460 OIODE~ STABISTOR 15V 154MA DO=7 28480 1901-0460
A30CR13 1901-0033 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A36CR14 1901-0033 DIJDE~GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CR15 190H1-~0033 DICUE~GEN PRP 180V 200MA DO-7 28480 1901-0033
A3CCR16 19010033 UIDDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CR17 19610033 DIODE=~GEN PRP 1BV 200MA DO-T 28480 1901-0033
A30CR18 1901-0033 DIDDE-GEN PRP 160V 200MA D0-7 28480 1901-0033
A20CR19 1901-0033 DIODE-GEN PRP 184V 200MA 00-T7 28480 1901-00233
A30CRZ0 1901-0033 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A30CR21 1921-0033 UIODE-GEN PRP 180V 200MA DQO-7 28480 1901-0033
A3¢CR22 1931-0033 DIODE=-GEN PRP 160V 200MA DO-7 28480 1901-0033
A30CR23 1901-0033 DIODE-GEN PRP 187 20MMA 0D-7 28481 1901-0033
A30CR 24 1901~-0033 UIODE~GEN PRP 180V 200MA 00-7 28480 1901-0033
A30CR2% 19010159 1 DIUUE-PWR RECT 400V TSOMA DD=41 04713 SR1358~4
A30QL 1854-0215 18 TRANSISTOR N¥N SI PD=350MW FT=300MHZ 04713 SPS 3611
A3032 1854-0215 TRANSISTOR NPN SI PD=3508MW FT=300MHZ 04713 SPS 3611
A3Q3 18547215 TRANSISTOR NPN SI PD=350MW FT=300MMZ 04713 SPS 3611
A30Q4 1854~D215 TRANSISTOR NPN SI PD=350M4 FT=300MHZ D4T13 SPS 3611
A34QS 1853-0036 18 TRANSISTORy PNP SI PD=310Mw FY=2SOMHZ 04713 SPS-3612
A3lws 1853-0030 TRANSISTORy PNP SI PD=310MW FT=250MHZ 04713 SPS-3612
A3 Q7 1853~1¢ 36 YRANSISTOR, PNP SI PD=310Mw FT=250MH2 04713 SPS-3612
A3NL8 1854-G215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3009 1854=-0215 TKANSISTOR NPN S1 PD=350Mw FT=300MHZ 04713 SPS 3611
A0yl 1853-0036 TRANSISTOR, PNP ST PU=310MW FT=250MHZ 04713 SPS~-3612
A3f411 1853~"236 TRANSISTOR s PNP SI PO=310MW FT=250MMZ 04713 SPS-3612
A30QLg 1853-G036 TRANSISTORy PNP SI PD=310MW FT=250MHZ 04713 SPS-3612
A3CQLZ 1854-0215% TRANSISTOR NPN SI PO=350MW FT=300MHZ 04713 SPS 3611
A30Q14 1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3:QL5 1854-00215 TRANSISTOR NPN SI PD=350MwN FT=300MHZ 04713 SPS 3611
A3NQle 1854=0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3CGl7 1854-021F TRANSISTOR NPN SI PD=350Mw FT=300MHZ 04713 SPS 3611
A3gQle 1854=-0215 TRANSESTGR NPN SI PD=350Mw FT=300MHZ 04T13 SPS 3611
A3QLY 1854=1215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611
A3iQ2¢ 1854-0215 TRANSISTOR NPN SI PD=350Mw FT=300MHZ 04713 SPS 3611
A30Q21 1853-0036 TRANSISTOR, PNP SI PD=310MW FT2250MHZ 04713 SPS-3612
A3NQ22 1853-3036 TRANSISTORy PNP SI PU=310MN FT=250MHZ 04713 SPS~3612
A3"GZ3 1853=-"136 TRANSISTOR, PNP SI PD=310MW FT=250MHZ 04713 SPS=3612
A3D024 1853-0036 TRANSISTORy PNP SI PD=2)10MW FT=250MHZ 04713 SPS-3612
A39W25 1853~0936 TRANSISTOR, PNP SI PD=310Mw FT=250MHZ 04713 SPS-3612
A30Q26 1854-0215 | TRANSISTGR NPN ST PD=350MW FT=300MHZ 04713 SPS 3611
A3Q27 1854=7215 TRANSISTOR NPN SI PD=350Mn FT=300MHZ 04713 SPS 3611
A30Q28 1854=0215 TRANSISTOR NPN SI PD=350Mw FT=300MHZ t4T13 SPS 3611
A3Gu29 1854-0477 ] FTRANSISTOR NPN 2N2222A ST TU-18 PD=500MW 07263 2N2222A
A3NQ30 1854-0477 TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 07263 2N2222A
A30031 1853=-0036 TRANSISTOR, PNP SI PD=310My FT=250MHZ D4T713 SPS-3612
A5 .1032 1853~ 36 TRANSISYOR, PNP SI PD=310MW FT=250MHZ 04713 SPS-3612
A33033 18530036 TRANSISTORy PNP SI PD=310Mw FT=250MHIZ 04713 SP5=3612
A36434 1853-0d36 TRANSISTORs PNP SI PD=310MW FT=250MHZ 04713 SPS-3612
A30QU35 18530036 TRANSISTCRy PNP SI PD=310MW FT=250MHZ 04713 SPS~3612
A3. Q36 1853~tn36 TRANSISTOR, PNP SI PD=310MW FT=2S0MHZ 04713 SPS~3612
A34037 1853=-028}1 5 TRANSISTOR PNP 2N2907A SI TC=18 PD=400MW 04713 2N290TA
A3G3E 1853-0281 TRANSISTOR PNP 2N2907A SI TU-18 PD=400MW 04713 2N2907A
A30u39 1353-0281 TRANSISTOR PNP 2N2907A SI T0-18 PD=400MW 04713 2N2907A
A3 Q4D 1853-0336 TRANSISTORy PNP ST PD=310MW FT=250MHZ 04713 SPS=3612
A3734l 1854-2477 TRANSISTOR NPN 2N2222A SI TN-18 PD=500Mw 07263 2N22224A
A3ND42 1854-0477 TRANSISTOR NPN 2N2222A SI TO-16 PD=5/0MH D263 2N2222A
A30u43 1854=~0477 TRANSISTOR NPN 2N2222A SI TO-18 PD=S500MW 07263 2N2222A
A304Q44 1834~02153 FRANSISTOR NPN S1 PD=350MW FT=300MHZ 04713 SPS 3611
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HP Part A Mfr

Reference Qty Description Mfr Part Number
Designation Number Code

A30R1 0698-3156 12 RESISTOR 14.7K 1T .125W F TL=04-100 16299 C4-1/8=-T0~1472~-F
A30R2 0698-3492 24 RESISTOR 2,67K 1% .125W F TC=0+-100 16299 C4=1/8=-TO=26T72~F
A3%R3 ¢757-0280 45 RESISTOR 1K 1% .125W F TC=04~-100 24546 C4-1/8~-T0=-1001~F
A30R4 07157-6280 RESISTOR 1K 1T .125w F TL=0+-100 24546 C4=~1/8-T0=1001-F
A30RS 0757-n260 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-7T0-1001~-F
A30R6 0698-3155 3 RESISTOR 4.64K 12 .1254 F TC=0+4-100 16299 C4-1/8~TO=4641~F
ABCRT N698-3156 RESISTOR 14.7K 1% .125W F TC=0+4-100 16299 C4~-1/8-T0-14T72-F
A30RB 0698-3492 RESISTOR 2.67K 1% .125W F TC=04-100 16299 C4=1/8=T0=26T71~F
A3OR9 0757-0280 RESTISTOR 1K 1% .125W F TC=0+4-100 24546 C4-1/8-T0-1001-F
A30R10 0757-0280 RESISTOR 1K 1T 1254 F TC=0+-100 24546 C4-1/8-T0-1001~F
A3€R11 €698-3155 RESISTOR 4.,064K 1% .125W F TC=0+4-100 16299 C4-1/8-T0~4641-F
A3CR12 Q69£-3156 RESISTOR 14,7K 1% +125W F TC=0+-100 16299 C4-1/78=-TO~14T72~F
A30R13 0698=-3492 RESISTUR 2.67K 1% .125W F TC=0+-100 16299 C4~-1/8-70-2671~-F
A3DR14 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A3CR1S5 A751-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A30R16 0698-3155 RESISTOR 4.64K 1% .125W F TC=0+-100 16299 Ch=-1/8-TO=4641-F
A30R17 0698-3156 RESISTOR 14,7K 1% .125W F TC=0+4-100 16299 C4~1/8~T0~1472-F
A30R18 0698-3492 RESISTOR 2,67K 1% .125W F TC=0+-100 16299 C4=-1/8-Y0-2671~F
A3(R19 46$98-31506 RESISTOR 14,7X 1% 125w F TC=0+~100 16299 C4-1/8=-T0-1472~F
A30R20 0698-3492 RESISTOR 2,67K 1% +125W F TC=0+4-100 16299 C4-1/8-T(=-2671-F
A30R21 0757-0439 6 RESISTOR 6.81K 1% .125W F TC=0+=-100 24546 C4-1/8-T0-6811~F
A30R22 075T-04s? 3 RESISTOR 1642K 1% .125W F TC=0+4-100 24546 C4~1/8-T0~1622~F
A30R23 QT757~.28% KESISTOR 1K 1% .1254 F TC=0+-100 24546 C4-1/8=-T0-1001~-F
A30R24 071570280 RESISTOR 1K 1% .125w F TC=04-100 24546 C4-1/78-T0-1001~F
A3UR25 Q7570260 RESISTUR 1K 1% .125W F TL=0+-100 24546 C4~1/8-T0-1001~-F
A30R26 0698-3558 1l RESISTOR 4.02K 1T .125W F TC=0+4-100 16299 C4~1/8-T0-4021~-F
A30R27 9T57-"280 RESISTOR 1K 1% .125W F TC=0+=-100 24546 C4~1/8-T0-1001-F
A30R28 06757-0280 RESISTOR 1K 12 1258 F TC=0+-100 24546 C4~1/8-T0=-1901-F
A30R29 07570280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A30R30 0698-3558 RESISTOR 4.02K 1% .125W F TC=0+~100 16299 C4=1/8-T0~4021~F
A3{R31 0698-3492 RESISTOR 2.67K 1T .125W £ TC=04-100 16299 €4~-1/8-T0-2671~F
A30R32 0757-0280 RESISTOR 1K 1% .125W F T(=0+~100 24546 C4=1/8-TC=1001~F
A30R33 0757-0280 RESISTOR 1K 1T .125W F TC=04-100 24546 C4~1/8~T0~1001-F
A30R34 0757-0280 RESISTOR 1K 1% .125W F TC=0+4-100 24546 C4~1/8~T0-1001-F
A3MR35 N9B8-3558 RESISTOR 4.02K 1% .125W F TC=0+4~100 16299 C4=1/8~TO~4021-F
A30R36 0698-3492 RESISTOR 2.67K 1% .125W F TC=04~100 16299 C4~1/8-T0~26T1-F
A30R37 0757-0280 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4-1/8~-10-1001-F
A30R 38 0698-3492 RESISTOR 2.67K 1% .125W F TC=04-120 16299 C4=1/8~T0~2671-F
A30R39 0698-3156 RESISTOR 14.7K 1% .125w F TC=04-100 16299 C4~1/8-T0~1472-F
A30R40 0698-3492 RESISTOR 2.67K 1% .125W Ff TC=0+-100 16299 C4~-1/78~-T0=26T1~F
A30R41 0757-0439 RESISTOR 6.81K 1T .125W f TL=0+-100 24546 C4~1/8-T0-6811~F
A30R42 07570447 RESISTOR 16.2K 1% .125W F TC=04-100 24546 C4-1/8-TO~1622-F
A3CR43 DT75T-1228¢ RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8~70-1001-F
A30R44 07157~-0280 RESISTOR 1K 1% .125W F T(=0+-100 24546 C4-1/8-T0=-1001-F
A30R4S 0757~0280 RESISTOR 1K 1% .125W F TC=04~-100 24546 C4~1/8-70~1001-F
A30R46 0757~0280 RESISTOR 1K 1T .125W F TC=0+~100 24546 C4-1/8-T0-1001~F
A3CRSLT 87571-4280 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4-1/8~-T0-1001-F
A30R48 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4=1/8~T0—1001-F
A30R49 0757-0280 RESISTOR 1K 1% .125W F TL=0+-100 24546 C4~1/8-7T0-1001~-F
A30R50 0698-3558 RESISTOR 4.02K 1% .125W F TC=0+=100 16299 C4~1/8-TO~4021~F
A3CRS) 0757~-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 €4-1/8~T0~-1001~F
A30RS2 0698-3558 RESISTOR 4,02K 1% ,125W F TC=0+-150 16299 C4=1/8-T0~4021-F
A30RS3 0757-028n RESISTOR 1K 1% .125w F TC=0+-100 24546 C4~1/8-T0~1001~F
A30R5¢« 0698-3558 RESISTCGR 4.02K 1% 41254 F TC=0+=-100 16299 C4=1/8-T0=4021~F
A3MR55 N757-n281 RESISTOR 1K 1% ,125W F TC=0+~100 24546 C4~-1/8-T0-1001~F
A30RS56 0698-3492 RESISTOR 2.67K 1% .125W F TC=0+~100 16299 C4-1/8-TO~2671-F
A30RS7 0698=3492 RESISTOR 2,67K 1% .125W F TC=0+-100 16299 C4-1/8-7T0-2671-F
A30R58 0698-3492 RESISTOR 2,67K 1% +125W F TC=04-100 16299 C4~1/8-T0~2671~F
A3CRS59 0698-3156 RESISTOR 14,7K 12T .125W F TC=0+-100 16299 C4~1/8-T0~1472-F
A3CRGG 0698-3492 RESISTOR 2,67K 1% +125W F TC=0+~100 16299 C4~1/8-TN=26T1-F
A30R61 0757-0439 RESISTOR 6.81K 1% .125W F TC=0+4-100 24546 C4~1/8-T0-6811~F
A3QR62Z 0757-0647 RESISTOR 16.,2K 1T .125w F TC=0+4-100 24546 C4~1/8~T0-1622-F
A3%R63 7698-3492 RESISTOR 2,67K 1T .125W F TC=0+-~100 16299 C4~1/8=-TO~26T1-F
A30R64 0757-0280 RESISTOR 1K 1% .125W F TC=04-100 24546 C4=1/8~-T2-1001-F
A30R65 0698-3558 RESISTOR 4,02K 1% +125W F TC=0+-100 16299 C4-1/8-T0-4021-F
A30R66 0757-0260 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A3GLR6T DEIB~445T 1 RESISTOR 576 1% .125W F TC=04-100 24546 C4-1/8-T0~-576R~F
A3QOR68 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~-1/8-T0-1001-F
A30R6S 0698-3226 1 RESISTOR 6.49K 1T .125W F TC=0+-100 16299 C4~1/8~T0~6491-F
A30RTO 0698=-3492 RESISTOR 2.67K 1% .125W F TC=0+=100 16299 C4=1/8-T0=26T1~F
A3IRT1 £T57-0287% RESISTOR 1K 1% .125W F TC=04-100 24546 C4~-1/8-T0~-1001~F
A30RT2 0698~3492 RESISTOR 2.67K 1% «125W F TC=0+-100 16299 C4=1/8-T0~2671-F
A30R73 0698-3558 RESISTOR 4,02K 1% .125w F TC=0+-100 16299 C4-1/8-70-4021-F
A3DRT4 0757-D280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001~F
A3'R7S eT57-1280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1001-F
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A3 RT6 £757=-3280 RESISTOR 1K 1% .1254 F TC=0e¢-10p 24546 €4~1/8~T0-1001~F
A3ORTT 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~1001~F
A30R78 0757-0280 RESISTOR 1K 1€ .125W F TC=0+4-100 24546 C4-1/8-T0-1001-F
A3LRTY 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A3’RB. 7571280 RESISTOR 1K 1% .125%w ¢ TC=0+4-100 24546 C4~1/8-T0-1001~F
A30R8L AT57-0421 3 RESISTOR 825 1% .125W F TC=0+-100 24546 C4~1/8=-T0=825R~F
ASURBZ 0757-0421 RESISTOR 825 1% .125W F TL=0+4~100 24546 C4-1/8~T0~825R~F
A30R83 NT57-0421 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R~F
A3"R84 1698-3558 RESISTOR 4.02K 1% .125W F TC=0+~100 16299 C4~1/8-T0—4D21-F
A3NR8S Q757-0280 RESISTOR 1K 1T .125W F TC=0+-100 24546 C4-1/8-T0~1001-F
A30R86 0698-3558 RESISTOR 4.02K 1% .125W F TC=0+4-100 16299 C4-1/8-T0~4021~F
A3(RB7 0757-0280 RESISTOR 1K 1% .125w F TC=0+-100 24546 C4~1/8~70-1001~F
A3 "Rb8 »698-3558 RESISTOR «.,02K 1% ,125W F TC=0e~100 16299 C4-1/8-T0-4021-F
A3NRBY G157-028C RESISTUR 1K 1% .125w F TC=0+-100 24546 C4-1/8~T0=1001~F
A3UR9C 0698-3155 RESISTOR 4.64X 1¥ .125W F TC=0+~109 16299 C4-1/8~T0-4641~F
A3{R91 2696-3155 RESISTOR 4.64K 1< 4125w F TC=0+4~100 16299 C4~1/8~TO=4641-F
A3IR9Z 7698-3155 RESISTOR 4.,64K 1% .125W £ TC=0+~-100 16299 C4~1/8~T0~4b641—F
A3%R93 V698=3492 RESISTOR 2.67K 1% .125W F TC=04-100 16299 C4=1/8-T0=2671~-F
A3PRI4G 0698-3492 . RESISTOR 2,67K 1% .125W ¥ TC=0+-100 16299 C4~1/8-T0-2671~F
A3vR9> (6983492 RESISTOR 2.67K 1% .125W F TC=04~100 16299 C4-1/8-T0-26T71-F
A3 R96 01698-3492 RESISTOR 2.67K 1% .125W & TC=0+-100 16299 C4-1/8-T0-26T71-F
A3ER9T 0698-3492 RESISTOR 2.67K 1% .125W F TL=0+-100 16299 C4=1/8-TO~26T71~F
A3UR9B 0698-3492 RESISTOR 2,67K 1T .125w F TC=04-100 16299 C4~1/8-70~2671-F
A3(R99 (696-3156 RESISTOR 147K 1% .125W F TC=0+-100 16299 C4~1/78~T0~14T72~F
A3-°RLMD £698-3492 RESISTUR 2.67K 1% .125W F TC=0+~100 16299 C4-1/8~T0-2671-F
LELS S 10 0698-3492 RESISTOR 2.67K 1% .125W F TC:OO-IOO 16299 C4-1/8-T0-2671~F
A30R102 0698-3156 RESISTOR 14.7K 1% 4125W F TC=0+4-~100 16299 C4~1/8-T0~1472~F
A3NR1L3 0757-41283 3 RESISTOR 2K 1% .125w F TC=0+-100 24546 C4-1/8-T0-2001~F
A3-ul 1821 -1'328 & IC SN74 02 N GATE 01295 SN7402N
A33U2 1820-0323 IC SN74 2 N GATE 01295 SNT4N2N
A30u3 1820-0328 IC SN74 02 N GATE 01295 SNT402N
A3OU4 1620-03228 IC SN7& 02 N GATE 01295 SNT402N
A3l 08015-66531 1 BOARD ASSEMBLY, SWITCH 28480 08015~66531
A3,K2 0490-1079 7 RELAY-REED 1A .5A 100V CUNT 5v=COIL 28480 0490-1079
A31K3 0490~-1079 RELAY=REED 1A .5A 170V CONT SV-COIL 28480 0490-1079
A31602 1854-0477 TRANSISTOR NPN 2N2222A S1 TO-18 PD=500MW 07263 2N2222A
A31Q3 1853-02861 TRANSISTOK PNP 2N29CG7A ST TO-18 PD=400MW 04713 2N2907A
A3104 1853-0281 TRANSISTOR PNP 2N290TA SI T0-18 PD=400MMW 04713 2N290T7A
A31R14 069e-3156 RESISTOR 14,7 1T .125W F TC=0+-100 16299 C4-1/8-T0-14T72~F
A31lR10 1698-3156 RESISTOR 147K 1% .125W F TC=0¢=~100 16299 C4-1/8-T0~1472-F
A31R1A ©698-3156 RESISTOR 14.7K 1% .125W F TC=0+-100 16299 C4~1/8~-T0=14T72~F
AZlXe 1251-1626 1 CONNECTOR~PC EOGE 12-CONT/RUW 2-ROWS 71785 252-12-30~300
A31XU3 1200=-0424 1 SOCKET:IC BLK 14 CONTACT 23880 CSA2900~148
A33 {8M15-66533 1 BUARD ASSEMBLY, ANALDG 28480 08D15-66533
AZ3EC1 0150-0121 5 CAPACITOR-FXD .1UF #80-20% 5.WVDC CER 28480 01500121
A35C3 01603879 13 CAPACITOR~FXD .O1UF +-202 100WVDC CER 28480 0160-3879
A33Cs 0150-0121 CAPACITOR-FXD +1UF «80-20% SOWVDC CER 28480 0150-0121
A33CT 0150~0121 CAPACITOR~FXD +1UF 480-20% S{WVDC CER 28480 0150-0121
A23C8 0150~-0121 CAPACITOR~FXD +1UF +80-20% S"WVDC CER 284890 0150-0121
A33C9 0160~3879 CAPACITOR-FXD JOlUF +=20% 100WVDC CER 28480 0160-3879
A33C14 06160-3879 - CAPACITOR=FXD +OlUF +-20%Z 100WVDC CER 28480 0160-3879
A33C15 #160-3879 CAPACITOR-FXD .01UF +~20% 100WVDC CER 28480 0160-3879
A23C18 0160~3879 CAPACITOR~FXD «O1UF +-20% 1r7MVDC CER 28489 0160-3879
A33C2) 0160-3879 CAPACITOR-FXD +O1UF +-20% 10QWVDC CER 28480 0160-3879
A33C022 216N=3679 CAPACITOR=-FXD JOlUF +=20T 100WVDC CER 28480 0160~-3879
A33C26 160-38TYy CAPACITOR=FXD +O1UF +-20% 1NOMVOC CER 28480 0160-3879
A33C27 Gl6n=-38179 CAPACITOR-FXD .OLUF +=20% 1UOWVDC CER 28480 0160-3879
A33C28 0160-3745 4 CAPACITOR=-FXD 470PF +-20% S50WVDC CER 28480 0160-3745
A33C29 Q160-3745 CAPACITOR-FXD 4TOPF +=20% S0WVDC CER 28480 0160-3745
A33C3" v167=3879 CAPACITOR=FXD .OlUF +—20% 100WVDC CER 28480 0160-3879
A33C3} 0150~0121 CAPACITOR=-FXD «1UF +80-20% S{WVDC CER 28480 0150-0121
A33(33 0160-3879 CAPACITOR=-FXD +OlUF +-20% 100WVDC CER 28480 0160-3879
A33C34 0160-38719 CAPACITOR-FXD .OlUF ¢-20% 100WVDC CER 26480 0160-3879
A33Ca7 *160-3879 CAPACITOR=FXD +OLUF +-20% 100WVOC CER 284890 0160-3879
A33C38 0160-3745 CAPACITOR-FXD 4TOPF #=20% 50WVDC CER 28480 0160-3745
A33L39 0160~3745 CAPACITOR~FXD 4TOPF #-20% 50WVDC CER 28480 0160-3745
AZZCR1 1922-3139 2 DIODE=2NR B.25Vv 5% DO=7 PD=.4W TC=+4.053% 04713 ST 10939-158
A33CR2 1971 -N0s " 13 DIODE~SWITCHING 30V 5S0MA 2ZNS DO-35 28480 1901-0040
A33CR3 1901~0040 DIODE-SWITCHING 3%y S50MA 2NS DD-35 2848¢ 1901-0040
A33CR4 1901-0040 DYODE~SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
A33CRE 19061-1040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

{
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A33CR6 1901-0040 DIODE=-SWITCHING 30V SOMA 2NS DO-35 28480 1901~0040
A33CR7 1901-0040 DIODE-SWITCHING 30V S5OMA 2NS DO=-35 28480 1901-0040

A33CR8 19 51-0040 DICDE=-SWITCHING 30v SOMA 2NS DO-35 28480 1901-0040

A33CRY 1902-3139 OIODE~INR 8.25v 5% pO~T7 PD=.4W TCz+.053% 04713 SZ 10939-158
A33CR10 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DQ=-35 28480 1901-0040
A33CR11 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A33CR12 19010040 DICDE=-SWITCHING 30V 5Q0MA 2NS DO=-35 28480 1901-0040
A33CR13 1901-0640 DICDE~-SWITCHING 30V 50MA 2NS DG-35 28480 1901-0040
A33CR14 1901-0040 LDIODE~SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A33CR15 1901-0040 DIODE~SWITCHING 3'v 50MA 2ZNS DO-3S 284810 1901-0040

A33K1 04901079 RELAY-REED 1A .54 100V CONT 5v=COIL 28480 0490-1079

A33K2 04921079 RELAY—-KEED 1A .5A 100V CONT 5V-COIL 28480 0490~-1079

A33K3 0490-1079 RELAY=REED 1A <5A 109V CONT SV=-COIL 28480 0490~1079

A33K4 0490-1079 RELAY-REED 1A .5A 100V CONYV S5V-COIL 28480 0490-1079

A33K5 D490-1079 RELAY-REED 1A .5A 100V CONT 5vV-CDIL 28480 0490-1079

A3301 1854-0071 6 TRANSISTOR NPN SI PD=300MW FT=2(QOMHZ 28480 1854~=-0071

A3302 1854~0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

A33Q3 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071

A33Q4 1853=f"20 5 TRANSISTOR PNP S1 PD=300MW FT=150MHZ 28480 1853-0020

A33Q5 1853-0020 TRANSISTOR PNP SI PD=300Mw FT=150MHZ 28480 1853=-nM02¢C

A33Q6 1854~4071 TRANSISTOR NPN ST PD=300MW FT=200MMZ 28480 1854-0071

A33Q7 1854-0071 TRANSISTOR NPN Sl PD=300Mw FT=200MMZ 28480 1854-0071

A33Q8 1854=0:071 TRANSISTOR NPN S1 PD=300Mw FT=200MHZ 28480 1854~0071

A33Q9 1853-0020 TRANSISTOR PNP SI PD=300Mw FT=150MHI 28480 1853~-0020

A33Q10 1853-0020 TRANSISTOR PNP SI PU=300My FT=150MHZ 28480 1853-002¢

A33Q11 1853-0020 TRANSISTOR PNP SI PD=300MW FT=150MH2Z 28480 1853-0020

A33R1 €698~6361 1 RESISTOR 8K 1% +125W F JC=0+4-25 24546 NESS5

A33R2 0698-6360 1 RESISTOR 10K .1% .125W F TC=0+-25 24546 NES5S

A33R3 06984442 5 RESISTOR 4.42K 1% .125W F TC=0+-100 16299 C4=1/8~TO~4421-F
A33R4 0757-0442 19 RESISTUR 10K 1X .125W F TC=0+-~100 24546 C4-1/6~T0-1002~F
A33RS5 2100-3351 2 RESISTOR-TRMR 500 10% C SIDE-ADJ 1~-TRN 32997 3386X-Y46~501
A33R6 0757-0281 2 RESISTOR 2.74K 1% .125W F TC=0e~1C0 24546 C4~1/8-T0=2741~F
A33R7 06984428 2 KRESISTOR 1.69K 1% .125W F TC=0+4-100 16299 C4-1/8-T0~1691-F
A33R8 06983484 2 RESISTOR 6.65K 1% .125W F TC=0+-100 16299 C4~1/8~T0-6651~F
A33k9 0757-0465 6 RESESTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8~T0-1003~F
A33R1e GT5T-r465 RESISTUR 100K 1% .125W F TC=0+-100 24546 C4-~1/8-T0~-1003—F
A33R11 0757-0465 RESISTOR 100K 1T 1254 F TC=0+-100 24546 C4-~1/8-T0~1003~F
A33R12 0757-0465 RESISTOR 100K 1% .125W £ TL=04-100 24546 C4~1/8~T0~1003~F
A33R13 0757-0439 RESISTOR 6.,81K 1% .125W F TC=0+4-100 24546 C4=1/8-Y0~6811-F
A33R14 0757433 2 RESISTOR 3.32K 1% .125W F TC=0+~100 24546 C4=1/8-T0-3321-F
A33R15 0757-0438 5 RESISTUR 5.11K 1% <125W F TC=0+-100 24546 C4~1/8-T¢-5111-F
A33R16 07570403 1 RESISTOR 121 1% .125W F TC=0+=-100 24546 €4-1/8-T0~121R-F
A33R17 2100-335n 1 RESISTOR-TRMR 200 10% C SIDE-ADY 1~TRN 32997 3386X-Y46-201
A33R18 0757-0405 2 RESISTOR 162 1% .125W F TC=0+-100 24546 C4~1/8-T0~162R=F
A33R19 DT5T—5405 RESISTOR 162 1% .125w F TC=%4+~100 24546 C4=~1/8=-TO-162R~F
A33R20 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4~1/8=T0=2001~F
A33Rr21 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100 24546 €4-1/8-T0~2001-F
A33R22 07570442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/78-T0-1002-F
A33R23 21003247 2 RESISTOR~TRMR 5K 10% C SIDE-ADJ 1~TRN 73138 T72-145~0

A33R24 0698-3540 2 RESISTOR 15.4K 1% .125W F TC={+=10¢ 16299 Co—-1/8-TH=1542~F
A33R25 0757-0438 RESISTOR 5.11K 1T <125W F TC=0+~100 24546 C4-1/8-T0-5111=F
A33R26 0757-0439 RESISTOR 6.81K 1% .125W F TC=04-100 24546 | C4~1/8-TO=6811~F
A33R27 0757-0438 RESISTOR 5.11K 1% 125w F TC=0+-100 24546 C4~1/8-T(-5111-F
A33R28 0T5T-N442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/8~-T0-1002~F
A33R29 0698-4508 2 RESISTOR 78.7K 1% +125W Ff TC=0+-100 24546 C4=1/8~T(—T78T72-F
A33R30 0757-0220 1 RESISTOR 715 1% .5W F TC=0+~50 19701 MFTC1/2-Y2-T15R~F
A33R31 2100-3352 2 RESISTOR=-TRMR 1K 102 C SIDE~-ADJ 1-TRN 32997 3386X=-Y46~102
A33R32 0757-0410 1 RESISTOR 301 1% «125W F TC=04~100 24546 C4=1/68=-T(=301R-F
A33R33 0157~ 442 RESISTOR 1¢K 1% .125W F TC=f+-100 24546 €4-1/6-T0=-1002~F
A33R34 2100~3207 RESISTOR~TRMR 5K 10T C SIDE~ADJ 1-TRN 73138 T2-145-7

A33R35 0698-3540 RESISTOR 15.4K 1% .125W F TC=0+-100 16299 C4-1/8-T0~1542-F
A33R36 0757-0438 RESISTOR 5.11K 1T .125W F TC=0+-100 24546 C4~1/8-T0~5111~-F
A33R37 0757-C349 1 RESISTOR 22.¢K 12 .125w F TC=0+-100 24546 C4-1/8~-T0—2262-F
A33R38 0757~0438 RESISTOR 5.11K 1T 125w F TC=0+-100 24546 C4-1/8-T0-5111~F
A33R39 0757-0442 RESISTOR 10K 1% .125W F TC=0+4-300 24546 C4~178~T0-1002-F
A33R40 0698-4508 RESISTOR 78.7K 1% <125W F TC=0+-~100 24546 C4~1/6-TO-7872~F
A33R41 ~757-0158 1 RESISTOR 619 1% «5W F TC=0+-100 19701 MF7C1/2=-Y0-619R~F
A33R4z 2100-~3352 RESISTOR-TRMR 1X 10% C SIDE-ADJ 1-TRN 32997 3386X~Y46-102
A33R43 0698-4421 1 RESISTOR 249 1% .125W F TC=N+-100 16299 C4~1/8~T0~249R~F
A33R44 0757-0442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4-1/8-T0-1002-F
A33R4S 2100-3351 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 32997 33B6X~Y46-501
A33R40 0757-028) . RESISTOR 2.T74K 1% +125W F TC=Oe-100 24546 C4-1/8~T0-2741-F
A33R47 0698-4428 RESISTUR 1.69K 1% .125W F TC=0+4-100 16299 C4~1/8=-TO~1691~F
A33R48 0698-3484 RESISTOR 6.65K 1% .125W F TC=0+-100 16299 C4-1/8-T0-6651~F
A33R49 0698-3136 4 RESISTOR 17.8K 1% «125W F 7C=0+-100 16299 C4=-1/8-T0~1782-F
A33RS5H f698-3136 RESISTOR 17.8K 1% .125¢ F TC=04-100 16299 C4-1/8-TO-1782-F
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A33R51 0698-3136 RESISTOR 17.8K 1% .125W F TCa0+-100 16299 C4~-1/8-T0~1782-F
A33R52 0698-3136 RESISTOR 17.8K 1% .125W F TC=0+-100 16299 C4~1/8-T0-1T782-F
A33R53 07570439 RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0~6811~F
A33R54 0757-0433 RESISTOR 3,32K 1% .125W F TC=0+4-100 24546 C4-1/78-T0~3321~F
A33R55 0698-3512 1 RESISTOR 1,18K 1T .125W F TC=04-100 16299 C4-1/8-T0-1181~F
A33RS6 0698-4392 4 RESISTOR 71.5 1% .125W F TC=04-100 16299 C4=1/8=-TO=~T1R5~F
A33R57 07570398 4 RESISTOR 75 1% .125W F TC=0+-100 24546 C4-1/8-TO-T5R0~F
A33R58 2100-3349 2 RESISTCR-TRMR 100 10% C SIDE-ADJ 1-TRN 32997 3386X~Y46-101
A33R59 0698-4392 RESISTOR 71.5 1% .125W F TC=0+-100 16299 C4-1/8-TO-T1R5~F
A33R60 eT157-0398 RESISTOR 75 1% .125wW F TC=04~100 24546 C4-1/8=-TO=TSRO~F
A33R61 0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8=T0=~1001-F
A33R62 0757-0280 RESISTOR 1K 1% .125W F TL=0+4-100 24546 C4-1/8-7T0~-1001-F
A33R63 0757-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/8-T0~1002~F
A33R64 08698-2085 1 RESISTOR 2,61K 1% .125W F TC=0+-100 16299 C4~1/8=-T0-2611-F
A33R65 0757-0441 5 RESISTOR 8,25 1% .125W F TC=0+4-100 24546 C4~1/8~-T0-8251~F
A33R66 2100-3273 1 RESISTOR-TRMR 2K 10% £ SIDE~ADJ 1-TRN 32997 3386X-Y46=202
A33R67 0698~3515 2 RESISTOR 5.9 1% «125W F TC=0+-100 16299 C4-1/8-T0~5901~F
A33R68 0757-0434 1 RESISTOR 3,65K 1T .125W F TC=0+-100 24546 C4-1/8-T0-3651~F
A33R69 0698-3160 1 RESISTOR 31.6K 1% 125w F TC=0+~100 16299 C4=1/8-T0~3162~F
A33R70 0698-3493 2 RESISTOR 4,12K 1% .125W F TC=0+-100 16299 C4~1/8-T0~4121~F
A33RT1 0698-3515 RESISTOR 5.9X 1% .1254 F TC=0+-100 16299 C4-1/8~10-5901-F
A33R72 0698-3493 RESISTOR 4.12K 1T .125W F TC=0+-100 16299 C4-1/8-T0~4121~-F
A33R73 0698-4469 1 RESISTOR 1,15k 1% .125W F TC=0+-100 24546 C4-1/8-T0-1151~F
A33R74 0696-4392 RESISTOR 71,5 1% +125W F TC=0+-100 16299 C4-1/6-T0~71R5~F
A33R75 0757~6398 RESISTOR 75 1% .125W F TC=0+4-100 24546 C4-1/8-TO=75R0~F
A33R76 21003349 RESISTOR-TRMR 100 10% C SIDE-ADJ 1~TRN 32997 3386X-Y46~101
A33RT7 0698=4392 RESISTOR 71.5 1% .125W F TC=04-100 16299 C4-1/8~TO0-T1R5~F
A33R78 0757-0398 RESISTOR 75 1T .125W F TC=0+-100 24546 C4-1/8=T0=T5R0~F
A33R79 07570280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001-F
A33R80 07157-0280 RESISTOR 1K 1% .125W F TC=0+4~100 24546 C4~1/8-T0-1001~F
A33R81 87570200 4 RESISTOR 5.62K 1% 125w F TC=0+-100 24546 C4~1/8=-T0-5621~-F
A33R82 06984442 RESISTOR 4.42K 1% .125W F TC=0+~-100 16299 C4~1/8-TO~4421~F
A33R83 0757-0441 RESISTOR 8.25K 1% «125W F TC=04-100 24546 C4-1/8-7T0~8251~F
A33R84 0757-0200 RESISTOR 5.62K 1% <125W F TC=0+4-100 24546 C4~1/8-Y0~5621~-F
A33R85 26984442 RESISTOR 4.42K 1% .125W F TC=0+~-100 16299 C4~1/8-T0~4421~F
A33R86 07570441 RESISTOR 8.25K 1% +125W F TC=0+~100 24546 C4-1/78-T0~-8251~F
A33R87 0757-0442 RESISTOR 10X 1% .125W F T(=0+-100 24546 C4-1/8-T0~1002~F
A33R88 07570449 -3 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8~T0~2002-F
A33R89 07570442 RESISTOR 10K 1% 1256 F TC=0+-100 24546 C4~1/8-T0~1002-F
A33R90 07570449 RESISTOR 20K 1T .125W F TC=0+4-100 246546 C4-1/8~TO-2002-F
A33R91 06984490 2 RESISTOR 29.4K 1% .125W F TC=0+4-100 24546 C4-1/8-~T0-2942~F
A33R92 0698-4205 2 RESISTOR 21K 1% .125W F TC=0+-100 16299 C4-1/78-T0-2102-F
A33R93 B757-C442 RESISTOR 10K 12 .125W F TC=0¢-100 24546 C4~1/8-7T0~10602-F
A33R94 0757-0449 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-178-7T0~-2002—F
A33R95 07570442 RESISTOR 10K 1% .125w F TC=0+-100 24546 C4~1/8-10-1002-F
A33R96 0757~0465 RESISTOR 100K 1T .125W F TC=04~100 24546 C4~1/8-7T0-1003~F
A33R97 A757-0442 RESISTOR 10K 1% .125W F TC=04-100 24546 C4~1/8-70-1002~F
A33R98 0757-0442 RESISTOR 10K 1T .125W F TC=04-100 24546 C4-1/8-T0-1002~F
A33R99 0757-0200 RESISTOR 5.62K 1% .125W F TC=0+-100 24546 C4~1/8-~T0~5621~F
A33R100 0698-4442 RESISTOR 4.,42K 1% .125W F TC=0+-100 16299 C4-1/8-T0—4421~F
A33R1%1 1570441 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4~1/8-T0~8251-F
A33R102 0757-0200 RESISTOR 5.62K 1T .125W F TC=0+-100 24546 C4-1/8-T0~5621~F
A33R103 06984442 RESISTOR 4.,42K 1% .125W f TC=0+-100 16299 C4~1/8~T0~442]1~F
A33R104 07570441 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251~F
A33R105 DIST-0442 RESISTOR 10K 1R® .125W F TC=04-100 24546 C4~1/8-7T0-1002-F
A33R1Q6 0757-0449 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-T0~2002~F
A33R107 V7570442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-70-1002~F
A23R108 07570449 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-~T0-2002~F
A33R109 26984490 RESISTOR 29.4X 1% .,125W F TC=0+-100 24546 C4~1/8-T0~2942~F
A33R110 0698-4205 RESISTOR 21K 1% .125w F TC=04-100 16299 C4-1/8-T0~2102-F
A33R111 0757-0442 RESISTOR 10K 1% .125W F TC=04-100 24546 €4-1/8-T0~1002~F
A33R112 07570449 RESISTOR 20K 1% .125W F TC=0+4-100 24546 C4-1/8-T0-2002-F
A33R113 07570442 RESISTOR 1€K 1% .125W F TC=0+4-100 24546 C4~1/8-T0-1002~F
A33R1l4 07570465 RESISTOR 100K 1% ,125W F TC=04-100 24546 C4=~1/8-T0~1003-F
A33R11S5 07570442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002~F
A33R116 0757-0442 RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0~1002~F
A33ul 1826-0043 1 IC LM 307 OP AMP 27014 LM307TH
A33U2 18260111 8 IC MC 1458 OP AMP 04713 MC14586
A33u3 1826-0161 1 IC LM 324 0P AMP 27014 LM324N
A33Us 1826~0111 IC MC 1458 OP AMP 04713 MC 14586
A33U5 1826~0111 IC MC 1458 OP AMP 04713 MC14586
A33U6 1826-0111 IC MC 1458 QP AMP 04713 MC14586G
A33U7 1826~¢111 IC MC 1458 OP AMP 04713 MC 14586
A33u8 1826-0111 IC MC 1458 OP AMP 04713 MC 14586
A33U9 1826~0111 IC MC 1458 OP AMP 04713 MC1458G
A33U10 1826-0111 IC MC 1458 OP AMP 04713 MC 14586
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MPEO 5040~0170 1 GUIDE:PLUG-IN PC BOARD 28480 5040-0170

wils 08015-61612 1 CABLE ASSEMBLY, REMOTE CONTROL 28480 08015-61612

w1548 1251-0233 2 CONNECTOR-PC EDGE 22-CONT/ROM 2-ROWS 71785 251=-22-30~261

wisJlo 1251-0233 CONNEC TOR=PC EOGE 22-CONT/ROW 2-ROWS 71785 251-22-30-261

WisJll 1251-0087 1 CONNECTOR 50-PIN F MICRO RISBON- 71785 57-40500-375

w1581 3101-0070 2 SWITCH~SL OPDT-NS MINTR .5A 125VAC/DC 79727 GF=-126-0000

w1552 3101-0070 SWITCH-SL DPDT-NS MINTR .5A 125VAC/DC 19727 GF-126—-0000




Additional Replaceable Parts Option 004
ference HP Part .- Mfr
Referenc: Qty Description Mfr Part Number
Designation Number Code
OPTION €04
A25 €B015-66525 1 BDOARD ASSEMBLY, INTEGRATOR 28480 08015-66525
[ ¥4 08015-66505 1 BOARD ASSEMBLY, INTEGRATOR 28480 0801566505
A25C1 01800098 3 CAPACITOR-FXD 100UF+-20% 20VDC TA 56289 1500107X0020S2
A25C2 0160-3724 2 CAPACITOR=FXD 4TUF +~10% 4OWVDC MET 28480 0160-3724
A25C3 1604209 Il CAPACITOR~FXD +O01UF #+~20% 50WVDC POLYE 28480 0160~4209
A25C4 0180~0098 CAPACITOR-FXD 100UF+-20% 27VDC TA 56289 1560107X0020S2
A25C5 0160-3T724 CAPACIIDR-FXD «4TUF +=-10T 4OQWVDC MET 28480 0160-3724
A25C6 0160-4209 CAPACITOR—FXD +O01UF +=20% SOWVDC PbLVE 28480 0160-4209
A25C7 ©160-4209 CAPACITOR-FXD LOl1UF +-20% S50WVDC POLYE 28480 0160~4209
A25C8 0160-4209 CAPACITOR=-FXD .QlUF +-20%2 S¢WVDC POLYE 284875 €©160-4209
A25C11 0160-4209 CAPACITUR-FXD .O1UF +~20% SOWVDC POLYE 28480 0160~4209
A25C12 0160~4209 CAPACITOR-FXD OIUF +-20% SOWVDC POLYE 28480 0160-4209
A25C13 21600174 18 CAPACITOR~FXD .47UF +80-20% 25WVDC CER 28480 0160~-0174
A25C14 0160-4209 CAPACITOR=FXD .O1UF +=20% 5rwWvDC POLYE 28481 81604209
A25C15 Q160-2139 2 CAPACITOR-FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139
A25C16 0160-0174 CAPACITOR-FXD +4TUF 480-20% 25WvVDC CER 28480 0160~0174
A25C17 9160-4209 CAPACITOR~FXD <O1UF +-20% 50WVDC POLYE 28480 0160-4209
A25C18 0160=-2139 CAPACITOR=FXD 220PF +80-20% 1000WVDC CER 28480 0160-2139
A25C19 0160-0600 1 CAPACITOR-FXD 3900PF +-10% 250WVDC MET 28480 0160-0600
A25C20 0160-0174 CAPACITOR-FXD .4TUF 480-20% 25WVDC CER 28480 0160-0174
A25C21 N160-0174 CAPACITOR~FXD +4TUF +80-20% 25WVDC CER 28480 0160-0174
A25C22 0160-4041 1 CAPACITOR~FXD +39UF +-10% 4(WVDC MET 2848¢ 0169~-4141
A25C23 0160-0174 CAPACITOR=FXD 4TUF +80-203% 2S5WVDC CER 28480 0160-0174
A25C24 0180-0374 1 CAPACITOR-FXD 1OUF+-10% 20VDC TA 56289 1500106X902082
A25C25 0180-1779 1 CAPACITOR=~FXD 18UF+-10% 35vVDC TA 56289 1500186X9035R2
A25C27 0180-0098 CAPACITOR=-FXD 100UF+=-20% 20VNDC TA 56289 1500107X002052
A25C28 0160-2204 1 CAPACITOR-FXD 100PF 4=5% 300WVDC MICA 93790 ROM15F101J3C
A25C29 C160-0174 CAPACTITOR-FXD +4TUF +480-20% 25WVDC CER 28480 0160-0174
'AZSCBO 01800229 1 CAPACITOR=FXD 33UF+-10% 10VOL TA 56289 15€0336X901082
A25C31 0160-0174 CAPACITOR-FXD L4TUF +80-20% 25WVDC CER 28480 0160-0174
A25C32 0160-0174 CAPACITOR~FXD .47UF +480-20% 25WvDC CER 28480 0160-0174
A25C35 3160=1174 CAPACITOR-FXD .4T7UF 480-20% 25WVDC CER 28480 0160-0174
A25C36 0160-0174 CAPACITOR-FXD +4TUF +80-20% 25WVDC CER 2848% 0160-0174
A25C37 0160-0174 CAPACITOR—FXD +4TUF 480-20% 25WVDC CER 28480 0160-0174
A25C38 0160-0174 CAPACITOR-FXD +4TUF +80-20% 25WVDC CER 28480 0160-0174
A25C39 61R80-0106 2 CAPACITOR-FXD 60UF+-20€ 6VDC TA 56289 1500606X000682
A25C40 0160-0174 CAPACITOR=FXD +4TUF +480-20% 25WVDC CER 28480 0160-0174
A25C4) 0160-0174 CAPACITOR-FXD .47UF +80-207 25WVDC CER 28480 0160-0174
A25C42 0180-0106 CAPACITOR~FXD 6OUF+-20% &vDC TA 56289 150D606X0006B2
A25C43 0160~0174 CAPACITOR-FXD .4TUF +80-20% 25WVDC CER 28480 0160~0174
A25C45 0160-0174 CAPACITOR—FXD +4TUF +80-20% 25WVDC CER 28480 162174
‘A25C46 0166=-4209 CAPACITOR=FXD +0lUF +=20¢% 50WVDC POLYE 28480 0160=-4209
A25C100 0160-4209 CAPACITOR~-FXD JOLUF *=20% SOWVDC POLYE 28480 0160-4209
A25C171 ~160-4209 CAPACITOR=FXD .01UF +-20% 56WVDC POLYE 28480 0160=4209
A25C102 ©180~0228 1 CAPACITOR=FXD 22UF+-10% 15vDC TA 56289 1520226X9€1582
A25 CR1 1902-3105 4 DIODE~ZNR 5,62V 2% DO=-7 PD=.4W TC=+.016% 04713 SZ 10939-111
A25 CR2 1902~-3105 DIODE=ZNR 5,62V 2% DO-7 PUz=.4W TC=2+.016% 64713 SZ 10939-111
A25CR3 1902-3105 OIODE=~INR 5,62V 2% DO~7 PDz.4W TCee,016% 04713 $2 10939-111
A25CR4 1902-3105 DIQDE-INR 5.62V 2% DO-7 PD=.4W TC=+.016% 74713 SZ 10939-111
AZ25CR5 1901-9533 & O1UDE=-SCHOTTKY 28480 1901-0533
A25CRO 1901-0533 DIODE-SCHOTTKY 28480 1901~0523
A25CR7 19010040 8 OIODE-SWITCHING 30V 50MA 2NS DG-35 28480 1901-0040
A25CR8 19V 1-VIg DICDE-SWITCHING 30v 50MA 2NS DC-35S 28480 1901-0040
A25CR9 1901-0179 20 DIUDE-SWITCHING 15V SOMA 75.+PS DO-7 28480 1961-0179
A25CR10 1901-0179 DIODE-SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
A25CR11 1901~-0040 OICDE-SWITCHING 30V SOMA 2NS DO=-3S 28490 1901-0040
A25CR12 19010179 DIODE-SWITCHING 15v 50MA 759PS DO-7 28480 1901-0179
A25CR13 1901-0179 OIODE-SWITCHING 15V S0MA 750PS NO-7 28480 19010179
A25CR 14 190¢1-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A25CR15 1901-0179 DICDE~SWITCHING 15V 50MA 750PS DO-~7 28480 1951-0179
A25CR16 1901-0179 OIODE-SWITCHING 15V 50MA 750PS 0O-7 28480 1901-0179
A25CR17 1901-0040 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A25CR18 1901-0040 DICDE=-SWITCHING 30V S0MA 2NS DO-35 28480 1901~-0040
A25CR19 19010040 D1UDE-SWITCHING 30V 50MA 2NS DD=35 28480 19010040
A25CR20 1901-0040 CIODE-SWITCHING 30v 50MA 2NS DO-35 28489 19010040
A25CR21 1901-0179 DIODE~SWITCHING 15v S0MA 750PS DO-7 28480 1901-0179
A25CR22 1901-0179 DIODE-SWITCHING 15V 50MA 750PS DD-7 28480 1901~-0179
A25CR23 1901-0533 DYODE-SCHOTTKY 284890 1911-0533
A25CR 24 1901-0533 DIODE~SCHOTTKY 28480 1901-0533
A25CR25 1971-0179 DIODE-SWITCHING 15V 50MA 750PS DOD-7 28480 1901-0179
A25CR26 1901-0179 DICDE=-SWITCHING 15v 50MA 750PS DO-7 28480 1901-0179
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Designation Number Code
A25L1 9170-0029 2 CURE-SHIELDING BEAD a2114 56-590-65A2/4A
A25L2 9170~-0029 CORE-SHIELDING BEAD 02114 56-590-65A2/4A
A25QL 1854-02690 2 TRANSISTOR NPN 2N3227 SI TO~-18 PD=360Mw 04713 2N3227
A2592 1854-0260 TRANSISTOR NPN 2N3227 SI T0-18 PD=260MW 04713 2N3227
A25Q3 1853-0012 1 TRANSISTOR PNP 2N2904A S1 T0-5 PD=60OMW 01295 2N2904A
A25Q4 1853-r357 ] TRANSISTOR PNP SI TO~18 PD=360MW 28480 1853-0357
A25Q5 1853-0357 TRANSISTOR PNP SI TO=-18 PD=360MW 28489 1853~0357
A25Q6 1854=-0274 2 TRANSISTOR NPN ST F0-39 PD=z=1IW FT=10OMHZ 28480 1854-0274
A2507 18540960 2 TRANSISTOR 28480 1854=-0960
A25Q8 1854-0960 TRANSISTCR 28480 1854~0960
A25Q9 1853-0090 3 TSTR:2S1 PN¢ 28480 1853~0090
A25Q10 1854-0307 2 TRANSISTOR NPN SI TOU-18 PD=370MW 28480 1854-02307
A254l1 1854-0307 YRANSISTOR NPN SI TO-18 PD=3(O0MMW 28480 1854-0307
A25Q12 1853-0090 TSTR:SI PNP 28480 1853=-0090
A25Q13 1854-0274 TRANSISTOR NPN SI 10-39 PO=1IW FT=100MHZ 28480 1854-0274
A25Q14 1853—1¢9¢{v TSTR2S1 PNP 28480 1853-0090
A25Q15 1853-0357 TRANSISTOR PNP SI TO-18 PD=36"MW 28480 1853-0357
A25Q16 1854=0630 2 TRANSISTOR NPN S1 TD-52 PD=360MW 04713 552077
A25Q17 5080~1083 2 TRANSISTOR, MATCHED PAIR 28480 5080-1083
A25Q18 5080-1083 TRANSISTOR y MATCHED PAIR 28480 5080~1083
A250Q19 1854-0630 TRANSISTOR NPN SI TO~-52 PD=360MW 04713 $52077
A25Q20 1853-0357 TRANSISTOR PNP SI TO~18 PD=300MW 28480 1853-0357
A25Q21 18530357 TRANSISTOR PNP SI T70-18 PD=360MW 28480 1853~0357
A25Q22 1853-0357 TRANSISTOR PNP SI TO-18 PU=360MYW 28480 1853-0357
A25R1 0757-0384 9 RESISTOR 20 1% .125W F YC=0+~100 19701 MF4C1/8=-T0=-20R0-F
A25R3 07570264 1 RESISTOR 150 12 .125W F TC=0+-100 24546 C4~1/8-T0-151-F
A25R4 ©€757-0276 3 RESISTOR 61.9 1% .125W F TC=0+-100 24546 C4-1/8-T0=6192~-F
A25RS 0757-0392 6 RESISTOR 43.2 1% .125W F TC=04-100 24546 C4-1/8-T0-43R2~F
A25R6 07570276 RESISTOR 61.9 1% .125W F TC=0+4-100 24546 C4-1/8-70~6192~F
A25R7 0757-0392 RESISTOR 43.2 1% +125W F TC=0+-100 24546 C4-1/8=-T0=43R2~-F
A25R8 7580127 1 RESISTOR 430 5% .25W F TC=0+4-100 24546 C5-1/4=-TO~431~)
A25R9 0698-3242 3 RESISTOR 357 1% .125W F TC=0+-100 16299 C4=1/8=-Tt=35TR~F
A25R10 0757-0401 5 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4~1/8=-T0-101~F
A25R11 0757-0384 RESISTOR 20 1% .125W F TC=0+=100 19701 MF4C1/8~T0-20R0~-F
A25R12 OT5T-0N4n5 2 RESISTOR 162 1T 125w F TC=0+-100 24546 C4—1/8-T0-162R-F
A25R13 07571-0405 RESISTOR 162 1% .125w F TC=0+-100 24546 C4~1/8~-T0-162R-F
A25R14 0757-0280 6 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8-70-1001—-F
A25R15 0757-0422 2 RESISTOR 909 1% +125W F TC=0+-100 24546 C4-1/8~T0~909R~F
A25R16 ¢757--28" RESISTOR 1K 1% .125W F TC=0+4-100 24546 C4-1/8~70~-1001—F
A25R17 0T57-0388 6 RESISTOR 30.1 1% 1254 F TC=04=-100 24546 C4~1/8-T0=30R1~F
A25R18 07570401 RESISTOR 100 1% .125W F TC=04-100 24546 C4-1/8-T0~-101-F
A25R19 0157-0467 2 RESISTOR 121K 1% .125W F TC=0+4-100 24546 C4-1/8-70-1213-F
A25R20 0758-0062 2 RESISTOR 200 5% .25w F TC=0+-100 24546 C5=-1/4~-T0-201~J
A25R21 a757~0384 RESISTOR 20 1% .125W F TC=0+4-100 19701 MFAC1/8=-TO—20R0~F
A25R22 0757~0280 RESISTOR 1X 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A25R23 07570388 RESISTDR 3041 12 .125W F TC=0+4-100 24546 C4~1/8-T0-30R1~F
A25R24 0757280 RESISTOR IK 1% .125W F TC=0+4~100 24546 C4-1/8-7T0-1001-F
A25R25 0757-0422 RESISTOR 909 1% .125W F T(=0+~100 24546 C4=1/8~-TO~-909R~F
A25R26 0757-0280 RESISTOR 1K 1T .125W F TC=04-100 24546 C4-1/8-T0-1001-F
A25R27 06757~0388 RESISTOR 30.1 1T 1254 F TC=0+=-100 245406 C4-1/8-T0-30R1~F
A25R28 CT757-M4an] RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101—F
A25R29 07570467 RESISTOR 121K 1% 125w F TC=0+4-100 24546 C4-1/8~T0~1213—F
A25R30 0758-0062 RESISTOR 200 5% .25W F TC=0+-100 24546 C5-1/4~T0—-201~J
A25R31 0757-0384 RESISTOR 20 1% .125W F TC=0+4-100 19701 MF4C1/8=-T0=-20R0-F
A25R32 oeT757-0280 RESISTOR 1K 1% .125W £ TC=0+4-100 245406 C4-1/8-T0~1001-F
A25R33 0757~0388 RESISTOR 30.1 1% .125W F TC=0+-100 24546 C4-1/8-T0-30R1~F
A25R34 0698~3496 4 RESISTOR 3,.,57K 1% .125W F ¥L=0+-100 16299 C4=-1/8=-T0-35TR~-F
A25R35 07570449 2 RESISTOR 20K 1% 125w F TC=0+-100 24546 C4-1/8-10-2002-F
A25R36 2100-2800 2 R:VAR CERMET 1000 MM 202 28480 2100-2800
A25R37 Q698-3496 RESISTOR 3.57K 1% .125W F TC=0+-150 16299 C4-1/8~TO~3S5TR~F
A25R38 0698=-3242 RESISTOR 357 1% .125W F TC=04-100 16299 C4=-1/8=-T0=357R~F
A25R39 0698-3496 RESISTOR 3.57K 1% .125W F TC=0+-100 16299 C4-1/8-T0~-35TR~F
A25R40 017 57 ~D449 RESISTOR 20K 1% .125W F TC=0+4=100 24546 C4-1/8-T0-2002~F
A25R41 2100~-2800 RIVAR CERMET 1000 OHM 20% 28480 2100-~28¢00
A25R42 0698-349% RESISTOR 3.,57K 1% .125W F TC=0+=-100 16299 C4-1/8-TQ~-357R~F
A25R43 0698-3242 RESISTOR 357 1% 125K F TC=0+-100 16299 C4~1/8~T0~35TR~F
A25R44 0T5T-C450 4 RESISTOR 22.,1K 13 ,125W F TC=0+-100 24546 C4~-1/8-T0-2212-F
A25R4S 071570444 4 RESISTOR 12.1X 1T .125W F TC=0+~100 24546 C4-1/8=T0=~1212~F
A25R46 0758-0013 3 RESISTOR 120 5% .25 F TC=0+-100 24546 €5-1/4-T0—121-J
A25R4T 0757-0442 4 RESISTOR 10K 1% +125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A25R48 07570450 RESISTOR 22.1K 1% .125W F TC=0+-100¢ 24546 C4~1/8~-T0~2212-F
A25R49 07570444 RESISTOR 12.,1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1212~F
A25R50 0758-0013 RESISTOR 120 5% .25W F TC=0+-100 24546 C5-1/4~T0—121-J
A25R51 071570442 RESISTCOR 10K 1% .125W F TC=0+-100 24546 C4-1/8=-T0-1002-F




Additional Replaceable Parts Option 004
Reference HP Part . Mfr
- A Qty Description Mfr Part Number
Designation Number Code
A25R52 0757-0450 RESISTOR 22.1K 1% «125W F TC=0+-100 24546 C4=1/68-70-2212~F
A25R53 CT5 Tkl RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8~T0~1212-F
A25R54 0758-0013 RESISTOR 120 5% +25W F TC=0+-100 24546 C5~1/4=-T0~121-J
A2SR5S 07570442 | RESISTOR 10K 1% .125W F ¥C=0+4-100 24546 C4~1/8-7T0-1002-F
A25R56 0757=-0450 RESISTOR 22.1K 1% .125W F TC=0+~100 24546 €4-1/8-70-2212~F
A25R57 OT5T~{ 444 RESISTOR lz;lK 12 .125W F TC=0+-100 24546 C4-1/8~T0~1212~F
A25R58 0751~0408 1 RESISTOR 243 1% .125W F TC=0+-100 24546 C4=-1/8~T0=243R~F
A25R59 07570442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/8-70-1002-F
A25R60 07151-0276 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/78-T0-6192-F
A25R61 698-3153 1 RESISTOR 3.83K 1% .125W F TC=04-100 16299 C4-1/8-T0-3831~F
A25R62 0698-3155 1 RESISTOR 4.64K 1T .125W F TC=04-100 16299 C4~-1/8-TO-4641~F
A25R63 0757-0411 1 RESISTOR 332 1% .125W F TC=0+-100 24546 C4~-1/8~T0~332R~F
A25R64 0758-0024 1 RESISTOR 100 5% .25W F TC=0+-100 24546 C5-1/4-T0-101~y
A25R65 CT157-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8-70-20R0~F
A25R66 0757-0384 RESISTOR 20 1% .125W F TC=0+-100 1971 MF4C1/6-T0~20R0-F
A25R6T a757-0384 RESISTOR 20 1% .125W F TC=0+-100 19701 MF4C1/8-T0-20R0~-F
A25R68 07570392 RESISTOR 43.2 1% .125W F TC=0+-100 24546 C4-1/8~-TO0-43R2~F
A25R69 O757-0421 2 RESISTOR 825 1% .125w £ TC=0+4-100 24546 C4~1/B~T0~825R~F
A25R70 0757~0392 RESISTOR 43.2 1% .125W F TC=0+~100 24546 C4-1/8-T0—43R2-F
A25KR71 0757-0384 RESISTOR 20 1T .125W F TC=0+-100 19701 MF4C1/8-F0-20R0~-F
A25RT2 a757-0392 RESISTOR 43.2 1% .125W F TC=0+~100 24546 C4—il&-TO—43R2-F
A25RT4 07570421 RESISTOR 825 1% .125W F TC=0+-100 24546 C4~1/8-T0~825R~F
A25R75 0757-0392 RESISTOR 43,2 1% .125W F TC=0+-100 24546 C4~1/8~TO-43R2~F
A25RT6 0757-0388 RESISTOR 30.1 1% .125W F TC=0+=100 24546 C4~1/8~T0=30R1~F
A25R77 0757-0394 6 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0~51R1=~F
A25R79 61570401 RESISTOR 100 1% .125W F TC=0+-100 24546 C4~1/8-T0~101-F
A25R80 2100-2739 2 Ri:VAR 220 OHM 28489 2100-2739
A25R81 0757-0388 RESISTOR 30.1 1% .125W F TC=0+-100 24546 C4~1/8~T0=-30R1-F
A25RB2 0757-0394 RESISTOR S51.1 1% .125W F TC=0e=-100 24546 C4~1/8-T0-51R1~F
A25R84 0757-0421 RESISTOR 100 1% .125% F TC=0+-100 24546 C4~1/8~T0~101~-F
A25R85 2100-2739 RIVAR 220 OHM 28480 2100-2739
A25R88 0T57-0394 RESEISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/6-T0-51R1-F
A25R89 0757-0394 RESISTUR 51.1 1% .125W F TC=04-100 24546 C4-1/8-TO0-51R1~F
A25R9O D758=-4968 1 RESISTOR 910 5% .25W F TC=0+4-100 24546 C5~174~T0~911~J
A25R91 07571-0384 RESISTOR 20 1% .125W F TC=0+4~100 19701 MF4C1/6-T0-20R0~F
A25R101 07570394 RESISTOR 51.1 1% .125W F TC=04-100 24546 C4-1/8-T0~51R1~F
A25R102 0757-0394 RESISTOR 51.1 1% .125W F TC=04-100 24546 C4~-1/8~T0-51R1=~F
A25S41 3161-0569 2 SWITCH-SL DPDT-NS MINTR 1A 125VAC PC GM032 C42315-A60~A2
A25542 3101-0569 SWITCH-SL DPOT-NS MINTR 1A 125VAC PC GMe32 C42315~A60~A2
A25X12 12512675 2 CONNECTORy Pa.Ce 3—MALE CONTACT 28480 1251-2675
A25X13 1251-2675 CONNECTORy PoCs 3~-MALE CONTACT 28480 1251-2675
A32 08015-66532 1 BOARDs DIRECT OUTPUT ACC 28480 08015-66532
A32C1 N60-C174 CAPACITOR-FXD ,4TUF +480-20% 25WVDC CER 28480 0160-0174
A3zC3 N160-0174 CAPACITOR-FXD o4TUF +80-20% 25WVDC CER 28480 0160-0174
A32CR1 1901-0179 DIODE-SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A32CR2 1901-0179 DIODE~SWITCHING 15V SOMA 750PS DO-7 28480 1901-0179
A32CR3 1901-0179 DIODE-SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A32CR4 19310179 DIODE~SWITCHING 15v S0MA 750PS DO-7 28480 19010179
A32CR5 1901-0179 DIODE-SWITCHING 15v SOMA 757°PS DO-7 28489 1901-0179
A32CR6 1901-0179 DIODE~SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A32CRT 1901-0179 DIDDE-SWITCHING 15V 50MA 750PS 00-7 28480 1901-0179
A32CRE 1901-0179 DIODE-SWITCHING 15v 50MA 750PS DO-7 28480 1901-0179
A32CR9 1901-0179 DIODE-SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A32CR1A 1901-0179 DIODE~SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A32J1 1250~1163 2 CONNECTOR-RF BNC FEM SGL HOLE RR 28480 1250-1163
A32J2 1250~1163 CONNECTOR-RF BNC FEM SGL HOLE RR 28480 1250-1163
A3zQl 1854-0354 2 TRANSISTOR NPN ST T0-52 PD=360MW 28480 1854-0354
A32Qz2 1854=-0354 TRANSISTOR NPN SI TO-52 PD=360MW 28480 1854-0354
A32R1 06984458 2 RESISTOR 590 1% .125W F TC=0+-100 24546 C4-1/8-T0~-590R~F
A32R2 06983441 4 RESISTOR 215 1% .125W F TC=0+4-100 16299 C4=1/8-T0=215R~F
A32R3 0698-3439 [} RESISTOR 178 1% .125W F TC=0+4-100 16299 C4-~1/8-T0~178R~F
A32R4 0698-3439 RESISTOR 178 1% .125W £ TC=0+-100 16299 C4-1/8-T0~178R~F
A32ZR5 2698-3439 RESISTOR 178 12 .125Ww F 1C=0+-100 16299 C4-1/8-T0-178R~F
A32R6 0698-4014 1 RESISTOR 787 1% .125W F TC=04-100 16299 C4~1/8~T0~T8TR~F
A32RT7 0698-~3447 1 RESISTOR 422 1% .125Ww F T(=0+-100 16299 C4=-1/8-TO0-422R~F
A32R8 0698-3443 1 RESISTOR 287 1% «125W F TC=0+-100 - 16299 C4~1/8-T0~287R~F
A32R9 210C=3349 2 RESISTOR-TRMR 100 10% C SIDE-ADJ 1-TRN 32997 3386X-Y46-101
A32R1O 0698-3437 2 RESISTOR 133 1% .125W F TL=0e~100 16299 C4-1/8-T0-133R+F
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A32R11 0698-4458 RESISTOR 590 1% «125W F TC=re+~100 24546 C4-1/8-T0~-590R~-F
A32R12 0698~3439 RESISTOR 178 1% .125W F TC=0+-100 16299 C4-1/8~T0~178R~F
A32R13 0698~3439 RESISTOR 178 1% .125W F TC=0+-100 16299 C4-1/8~-T0-1T8R-F
A32R14 0698-3439 RESISTOR 178 1T .125w F TC=0+-100 16299 C4-1/8-TO~1T8R~F
A32R15 0698-3441 RESISTOR 215 1% .125W F TC=0+-100 16299 C4-1/8-TO-215R~F
A32R16 2100-3349 RESISTOR—-TRMR 100 10% C SIDE-ADJ 1=-TRN 32997 3386X-Y46-101
A32R17 0698=-3437 RESISTOR 133 1X .125W F TC=04-100 16299 C4=1/8~T0~133R~F
A32R18 05698-3441 RESISTOR 215 1% .125W F TC={+-100 16299 C4=1/8~T0=-215R~F
A32R19 06983441 RESISTOR 215 1% .125W F TC=0+-100 16299 C4~1/8~T0=215R~F
wal 08015-61613 2 CABLE ASSEMBLY, SIGNAL INPUT 28480 08015-61613

W2 08015-61613 CABLE ASSEMBLY, SIGNAL INPUT 28480 08015-61613




Additional Replaceable Parts Option 005
Reference HP Part e Mfr
. A Qty Description Mfr Part Number
Designation Number Code
OPTION 00S
AlO 08015~66510 1 BOARD ASSEMBLY, TTL OUTPUT 28480 08015-66510
AlCCL Mlon=6174 3 CAPACITOR=FXD ,47UF +80-20% 25WVDC CER 28480 0160-01T74
Al'C2 f1660=-01T74 CAPACITOR~FXD +4TUF 480-20% 25WVDC CER 28480 01600174
ALNC3 dl60-0174 CAPACITOR-FXD +4TUF 480-20T 25WVDC CER 284845 06160-C174
AIDCR] 19021149 1 DIJDE=ZNR 6.19V 5% DD=7 PO=.4W T(=+,022% 04713 SZ 10939-122
ALUCK2 1902-0064 1 DLIGDE=IZNR 7.5V 5% D0~7 PD=.4W TC=+.05% 04713 SZ 10939-146
AL1TCR3 1901 ~.i533 2 OIDVDE~-SCHOTTKY 28480 1901-0533
AlOCRS 1901-0533 OIODE~-SCHOTTKY 28489 19010533
ALOCR5 1901-004Nn 1l DIODE-SWITCHING 30V SOMA 2NS DO~35 28480 1901-0040
A1kl D490~2617 1 RELAY-REED 1C 250MA 28VDC 5vDC~COIL 28480 0490-0617
ALDQ1 1854-0354 2 TRANSISTOR NPN SI T0-52 PD=360MW 284830 1854-0354
Al0Q2 18540354 TRANSISTOR NPN SI TO~52 PD=360MW 28480 1854-0354
A10Q3 1854-"637 1 TRANSISTOR NPN 2N2219A SI TO=5 PD=B800MW 28480 1854-0637
Al7Q4 1853-0315% 2 TRANSISTOR PNP SI T0O-39 PD=lw FT=1GHZ 28480 1853-0315
ALOQS 1853-031°% TRANSISTOR PNP SI T3-39 PD=1W FT=1GHZ 28480 1853-0315
ALTR] CT5T=-04607 1 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-178~T0~201~F
Al"R2 ~T57-0398 2 RESISTOR 75 1% .125W F TC=0+-100 24546 C4~1/8~-TO-T5R0~-F
Al7R3 &757-1398 RESISTOR 75 1% .125W F TC=0+-100 24546 C4-1/8-TO—T5RO~F
AlOR4 0o96—4411 2 RESISTOR 140 1% .125W F TC=04-100 24546 €C4~1/8~T0~140R~F
ALURS 8698-4411 RESISTCR 140 1% .125W F TC=0+~-100 24546 C4-1/8-T0~140R-F
Al*Ro6 aT57=¢346 1 RESISTOR 10 1T ,125W F TC=0+-100 24546 C4~-1/78=-TO-10R0~F
Al1CRT 0757-0282 1 RESISTOR 2K 1T .125W F TC=0+-100 24546 C4~1/8-T0-2001~F
AlORSB 0757-n724 1 RESISTOR 392 1% .25W F TC=0+~100 24546 C5-1/74-10~392R~-F
A1CK9 8757-0796 1 RESISTOR B82.5 1% .5W F TC=0+-100 19701 MFTC~1/2~T0~82R5~F
Al R1l¢ VTI57-¢5%0 2 RESISTOR 30.1 12 .25W F TC=0+-100 24546 €5-174-T0-30R1-F
AlCR1L 0757-1500 RESISTOR 30.1 1T .25W F TC=0+-100 24546 C5-1/74-T0—30R1-F
AlLRY2 0696~-5965 2 RESISTOR 50 1¥ 5w F TC=0+-100 24546 NAS&
ALORLS 0698~5965 RESISTCR 50 1% .5w F TC=0+-100 24546 NAG6
Js) 125¢->118 1 CUNNECTOR-RF BNC FEM SGL HOLE FR 90949 31-2221-1022
MPZ3A 08015-00210 1 PANEL, FRONT (OPT 005} 2848n 0638015-00219
MP233 08015-00211 3 PANEL, FRONT (OPT G2 AND 045) 28480 08015-00211




Additional Replaceable Parts Option 006

HP Part e Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
J51 125(~0116 2 CONNECTOR=-RF BNC FEM SGL HOLE FR 90949 31-2221-1022
J52 1250-0118 CONNECTOR=RF BNC FEM SGL HOLE FR 90949 31-2221-1022
R51 0698~4473 2 RESESTOR 8.96K 1% «125W F TC=0+-10¢ 24546 C4~1/8-TG~8061~F
R52 0698=4473 RESISTOR 8.06K 1% .125W F TC=0+-100 24546 C4=~1/8-T0~8061~F
R53 0698~4434 4 RESISTOR 2.32K 1% .125W F TC=04-100 16299 C4~1/8-T0=2321~F
RS54 0698=4434 RESISTOR 2.32K 1% .125W F TC=04=100 16299 C4~-1/8-T0~2321-F
R55 06984434 RESISTOR 2,32K 1% .125W F TC=0+-100 16299 C4=1/8-T0~2321~F
R56 0698-4434 RESISTOR 2.32K 1% .125W F TC=0+-100 16299 C4~1/8-T0~2321~F
$51 3101-0070 2 SWITCH-SL DPDY-NS MINTR .5A 125VAC/DC 79727 GF=126-0000
$52 3101-0070 SWITCH=-SL DPDT-NS MINTR .5A 125VAC/DC 79727 GF-126-0000




SECTION 7

7-1-1
7-1-2
7-1-3

OPTION 001 —
SINGLE CHANNEL VERSION

Specifications and General

The 8015A Option 001 is an 8015A less

channel A; the modes (with respect to Channe! A)

A + B, A SEP B DEL/associated with the standard ver-
sion are consequently not available. Other specifications
are identical except:

Power: 140VA
Weight: net 10.5kg (23.3Ibs), shipping
11.5kg (25.5lbs).

OPTIONS

7-1-4 Differences in assemblies and parts are indi-
cated in fig 6—2, the Option 001 Part List (Section 6)
and Service Sheets 4, 5, 6a and 7 (Section 9).

Option 001 precludes Option 003, 004, 005 and 006.
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Figure 7—1—1. 8015A Option 001
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Controls in standard instruments which affect burst:

20 MAN push-button: for generating external trigger signals
when in the GATE, EXT TRIG and EXT WIDTH modes, and to
initate a burst in the BURST mode. Effective only when NEG—
POS—MAN switch 22 is in the MAN position.

21 EXT INPUT connector: DC coupled input to which exter-
nal triggering/gating burst-initiating signals are applied. Input
impedance either 5082 or 50082 with corresponding maximum
input levels of £ 7V or * 25V respectively.

22 NEG—POS—MAN switch: for selecting the polarity/slope
and/or source of external trigger signals. In the POS (slope/pola-
rity) and NEG {slope/polarity) positions, signals are applied to
EXT INPUT connector 21.

23 Z|,y50£2/50082 switch: selects input impedance of EXT
INPUT.

Figure 7—2—1. 8015A Option 002

24 BURST NORM, GATE, EXT TRIG and EXT WIDTH
switch: for selecting mode of operation of 8015A.

26 EXT INPUT LEVEL control: defines the threshold level -
of the external input over a range of +1V to —1V (Z|N—50.Q) or
+10V to —10V (2Z)—500£2).

Controls of Option 002 only:

28 NUMBER OF PULSES: Thumbwheel switches on which
the required number of pulses in a burst is programmed. See
operation instructions.

29 SINGLE PULSE: Pushbutton switch for generating single
pulse while still in BURST mode.




7—2—-1 OPTION 002 — PULSE BURST
7—-2—-2 Specifications and General

7—-2-3 The 8015A Option 002 is an 8015A plus a
pulse burst capability. When the burst mode is selected,
a preset number of pulses is generated on receipt of an
external trigger pulse or manual trigger. The number of
pulses (between 1 and 9999} is set on a 4-digit thumb-
wheel switch on the front panel. An additional single
pulse can be generated manually. Specifications are iden-
tical to the standard version except:

Burst Mode
Preselected number of pulses (1 to 9999)
generated on receipt of a trigger signal.

Trigger source: external or manual, min
width = 20ns.

Repetition rate: 0 to 40MHz.

Minimum time between bursts: 200ns.
Minimum time between trigger input and
first pulse: 100ns.

Burst Mode, Single Pulse.
Single pulse generated on manual command,
irrespective of selected number of pulses.

General

Power: 200 VA

Weight: net 11.5kg (25.2lbs}, shipping
12.5kg (27.41bs).

7—2—4 Operating Instructions

7-2-5 This is similar to the NORM mode in that
the pulse parameters (rate, width, etc.) are set on the
front panel controls, however, the required NUMBER
OF PULSES is set on the thumbwheel switches (28). A
burst can be started externally or manually.

Variable delay

'
———
1

— -

ouTPUT i I I | ’ ' ‘ I

EXTERNAL ﬂ ”

TRIGGER

Figure 7—2-2. Burst Repetition

MANUAL SINGLE PULSE

w TN ]

Figure 7—2—3. Manual Initiation of Burst

OUTPUT WITH
THUMBWHEEL EVEN

7-2-6 BURST can be selected in conjunction with
NORM, DOUBLE PULSE, B DEL or Square Wave (SQ).
When selected with NORM (i. ee. NORM-DOUBLE
PULSE — B DEL switch 25 set to NORM) the burst will
cease after the preset number of pulses have been gener-
ated. In conjunction with DOUBLE PULSE twice the
preset number of pulses will be generated. In conjunc-
tion with B DEL, the burst from QOUTPUT A (17) will
start immediately after the trigger input and the burst
from OUTPUT B will start after the time set on the
DELAY controls (3 & 4). At the end of a burst, pulses
can be added individually by pressing the SINGLE
PULSE button.

7—-2-7 If burst is selected in conjunction with
square wave, the output frequency will be half that set
on the RATE controls and only half the number of
pulses set on the thumbwheel switches will be generated.
Also, if the output level at the end of the burst is re-
quired to be the same as it was at the beginning, then an
even number must be set on the thumbwheel switches.
To set a desired start level, switch the NEG—POS—MAN

" switch (22) to MAN, the Mode switch (24) to NORM

and PULSE WIDTH switch (5) to SQ. Press the MAN
button to set either an upper or lower level than switch
back to BURST mode and the desired trigger input con-
dition.

OUTPUT WITH
THUMBWHEEL ODD

!
— | ~a—— Frequency = 1/2 REPRATE setting
! I

Figure 7—2—4. Burst with Square Wave

7—-2-8 Principles of Operation
(Service Sheet 8)

7—-2-9 Burst generation is controlled by a counter
which is loaded from the thumbwheel switches. On re-
ceipt of the externally- or manually-initiated ‘start burst’
signal, the rep rate generator is enabled and the burst
commences. Each pulse decrements the counter by one.
When the counter is empty, a zero-state detector disables
the rep rate generator — thus terminating the burst —
and initiates the reloading of the counter in readiness for
the next ‘start burst’ signal.

7—2-10 Initial Conditions

7—2-11  To illustrate how the burst circuit operates,
assume that burst mode is selected and that the 8015A




has just been switched on; the start circuit will then pro-
vide a pulse which clears U19, consequently:

a low is applied to U12 pin 8 which enables
counter reloading,

Q2 emitter goes high, causing Q1 to con-
duct. This disables the rep rate generator.

7—2—-12 Loading the Burst Counter

7—2-13  When the counter contents are not equal to
the thumbwheel switch outputs, the comparator outputs
a low at U12 pin 13. This means that, with U12 pin 8
low:

units data from the thumbwhee! switch is
applied as clear {or set) to the flip-flops
U17/18 (these form a high-speed counter
with feedback to force a decade count),

U10 pin 4 goes low so that the BCD coun-
ters U15, 22, 24 accept the data applied
from the 10’s, 100's, 1000's decades of the
thumbwheel switch.

Consequently, the counter assumes the value set on the
thumbwheel switch.

7-2—-14  Start Burst

7—2—-15  On receipt of the start burst signal, U19 is
clocked causing:

a high to be applied to U12 pin 8 which
prevents the counter from reloading. The
counter consequently decrements due to the
rep rate signal applied via Q4, 5 and 8,

a low is applied to Q2 emitter via CR12 so
that the hold-off signal is terminated (Q1
cuts off, rep rate generator runs).

7-2—-16  Zero Detection

7—2—-17  The zero-state detector must be capable of:
fast response — so that the rep rate generator
is stopped as soon as the last pulse of the

burst has been generated,

holding off the rep rate generator until the

next burst is required,

initiating counter reload.
To do this, fast and slow channels are used.

7—2—-18 The fast zero detector generates the leading
edge of the hold-off signal {when the counter is zero, a
positive level exists on the cathodes of diodes cr2 to 10,
consequently, a positive voltage exists at Q3 emitter and
Q1 is turned on). CR10, carrying the first units (fastet-
changing) bit is a hot-carrier diode for fast response.

7—-2—-19 Q1 is held conducting by the action of U9
and U11 which, in clearing U19, provides a positive level
at Q2 emitter. At the same time, a low is applied to U12
pin 8 to enable counter reloading

7—-2-20 Single Pulse

7—2-21 The SINGLE PULSE pushbutton removes
the ground connection from the thumbwheel switch and
causes A27Q1 to current-sink the first bit of the thumb-
wheel switch. This results in a 1 being loaded into the
counter.

7—2—-22 The SINGLE PULSE pushbutton also
initiates a start burst signal (see Q6 on Service Sheet 6)
and a burst of one pulse is consequently generated.

7—-2—-23 Normal Mode

7—2-24  If burst operation is not required, the burst
enable line goes open. This means:

Q9 goes open and the rep rate signal to the
counter is disabled,

U13 pin 2 goes low which inhibits the action
of the fast zero detector {Q3-side of OR-
gate) and, via CR11, the Q2-side of the
OR-gate. The hold-off signal is, therefore,
inhibited,

Q7 goes open, disabling the start-burst signal
to the clock input of U19.
7—2—25 Replaceable Parts and

Service Information

7—2-26  Refer to the Option 002 Replaceable Parts
list (Section 6), fig. 6—3 Service Sheet 8 and table 7-2—1.




PERFORMANCE CHECK

Table 7—2—1.-Burst Function (Option 002)

PROCEDURE

Set up equipment as shown and set controls as follows:

PULSE PERIOD 1 20n—1u
VERNIER 2 cw
PULSE DELAY 3 20n—14u
VERNIER 4 ccw
PULSE WIDTH 5 20n—1u
VERNIER 6 MID POSITION
TRANSITION TIME 7 6n—0.5U
LEADING EDGE 8 cCcw
TRAILING EDGE 9 ccw
CH A NORM/COMPL 10 NORM
CH A UPPER LEVEL

CH A LOWER LEVEL ™ V! MIN

CH B UPPER LEVEL

CH B LOWER LEVEL" 12 MIN

CH B NORM/COMPL 13 NORM
CHB Zs 14 50 §2
CHANNEL SUMMING 16 AsepB
CHAZs 18 50 £
TRIG POLARITY 22 -

TRIG INPUT IMPEDANCE 23 -
FUNCTION 24 BURST
MODE 25 NORM
EXT INPUT LEVEL 26 =

PEL }0S MAN AN
Test Equipment:

1. Set number of pulses to 8015 or any number wanted.

2, Press MAN button.

3. Counter should show the same number as set on the burst

selector.

SPECIFICATION

Option 002 Pulse Burst .. ... ..

Number of pulse 1—-9999
1 Hz — 40 MHz minimum time
between bursts 200ns

DESCRIPTION

Check pulse burst.

EQUIPMENT

Counter

= 50 MHz Frequency
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7-3—-1 OPTION 003 — REMOTE CONTROL

7-3—2  Specifications and General

7-3-3 Option 003 permits pulse period, delay,
width, transition times, output levels and (when com-
bined with option 002) burst length to be remote con-
trolled. Range switching and burst length selection are
TTL compatible. Verniers and levels are analog-control-
led. Control of the various parameters is independente
and any desired mix of manual and remote operation
can be achieved. See specifications table 7—3—1.

7-3-4 As shown in fig. 6—4, the option consists of
the following additional assemblies:

-

Rep. Rate Range 3
2 Rep. Rate Range 2
3 Rep. Rate Range 1

H

Delay Range 3 |
Delay Range 2
6 Delay Range 1

3]

~

Width Range 3
Width Range 2
9 Width Range 1

[oo]

10  Square W.

11 Trans. T. Range 3
12  Trans. T. Range 2
13  Trans. T. Range 1

14  Ground (OV)
15  Ground {OV)
16  Ground (OV)

17  Vernier Rep. Rate

18 Delay

19 Width

20 Leading Edge
21 Trailing Edge
22 VvV, A

23 V| A

24 v, 8B

2% v 8B

Board assembly analog A33
Board assembly digital A30
Cable assembly remote control W15
{includes rear panel REMOTE connector
W15 X 11 and LEVEL — LOCAL/REM
switches W15 S1/2)
and board assembly switch A31 instead of A21. If
option 002 is fitted as well, cable assembly A27W1 (fig.
6—5) has a different part number, see option 002 parts
list.

7-3-5 The option is factory installed and is deli-
vered with accessory plug, part number 1251—0086 for
the remote control socket on the rear panel (see fig.
7-3-1).

7-3-6 This option precludes Options 001 and 006.

26 1 Burst 10°
27 2Burst 10°
28 4 Burst 100
29 8 Burst 100

30 1 Burst 101
31 2Burst 10
32 4Burst 10!
33 8 Burst 10"

34 1 Burst 102
35 2 Burst 102
36 4 Burst 102
37  8Burst 102

38 1 Burst 103
39 2 Burst 103
40 4 Burst 103
41  8Burst 103

42 Ground (OV)
43  Ground (OV)

4 _
45 -
46 -
a7 -
8 -
9 -
50 -

Figure 7—3—2. Remote Control Connections
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Table 7—3—1. Remote control specifications for option 003

REP RATE: 40 MHz max.
PULSE WIDTH: 13ns min

TIMING RANGES

Period, width, delay and transition time ranges are inde-
pendently programmable by separate control lines.
Ranges 1, 2, 3 of a function {1 is slowest) are selected by
contact closure to ground of the corresponding line. The
fastest range is automatically selected when the lines for
ranges 1, 2 and 3 are all open. Contact closure on more
than one line is illegal. When the square wave line is
grounded, square wave is selected and the width and
delay settings are automatically inhibited.

Levels: TTL compatible,

Range selected, contact closure
Range not selected, contact open
Open control line voltage +5V.

TIMING VERNIERS

Period, width delay, leading edge and trailing edge are
independently controllable by separate control lines
connected to a voltage source {open circuit voltage 10V
+ 100mV, source resistance = 10 K + 20052).

Continuous vernier adjustment from minimum (T min)
to maximum (T max) can be simulated in one of three
modes:

Tmax Tmin Absolute
Max input
excursion
current sink —1 mA —-0.1mA Oto—1.1mA
voltage sink OV 9V 0to +10V
resistor o 90k —

Refer to figures 7—3—3 to —10 for characteristics. Open
line is equivalent to a minimum time slightly below that

achieved by setting the corresponding vernier control
fully counter clockwise.

Output levels

Lower and upper levels of each channel are indepen-
dently controllable (voltage sink mode) by separate con-
trol lines each connected to a buffer amplifier (Rin =

10 K * 200£2).

Control Puise generator output
voltage voltage (502 into 50€2)

+ 8V + 8V (max +)
Upper level 0 0

-7V ~ 7V (max —)

+7V + 7V (max +)
Lower level 0 0

—8vVv — 8V {max —)

Conditions: upper level — lower level = 1V < 8V (Dif-
ferences smaller than 1V or greater than 8V are invalid.
Due to internal clamping, upper level takes precedence
and the lower level limits at 1V/8V below upper level.)
Open line puts upper level at zero volts and lower level
to —1V.

MANUAL REMOTE CONTROL OPERATION

Programmable operation can be selected for each func-
tion independently by setting the desired range switch
(or, in the case of the output levels, the appropriate rear
panel LEVEL switch} to REM. When combined with
option 002 (burst}, remote operation is enabled by set-
ting the burst length switch to zero.

GENERAL

Power: 200 VA
Weight: net 11.5kg (25.31bs), shipping 12.5kg (27.4lbs).

7-3—7 Operating Instructions

7-3-8 The pulse parameters can be selected inde-
pendently for remote control by setting the correspond-
ing range switch to REM or, for output level, by setting
the appropriate LEVEL switch (rear panel) to REM. If
option 002 {burst} is fitted, the burst length switch must
be set to zero to obtain remote control; conversely, the

control lines for burst length must be open if the burst
length is to be set manually. When burst is remote-con-
trolled, the single pulse pushbutton should not be used.

7-3-9 Remote control signal levels are defined in
the specifications and the following curves show typical
remote control/output characteristics of the verniers.
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7—3—10 Principles of Operation
7-3—-11 REMOTE RANGE CONTROL

7—-3—12 Remote control lines for pulse period,
width, delay and transition time range are fed from the
rear panel control connector to decoding circuits on
A30. These circuits generate steering signals which simu-
late the front panel range switches. The steering signals
are fed to the period, width, delay, square wave and
transition time circuits on A3 via A31. See service.
sheets 6b and 9 of Section 9.

7-3-13 REMOTE VERNIER CONTROL

7—-3-14  The vernier control lines are fed from the
rear panel connector to A33 where they control non-
linear current sources which simulate the front pane!
vernier controls. These sources are brought into opera-
tion by relays which close when the range switch in
question is set to REM.

7—-3—15 A typical current source and its character-
istic are shown in figure 7—3—11.

7—3—16  The outputs of the current sources are taken
to the appropriate timing circuits on A3 via A31. Refer
to service sheets 6b and 10 of Section 9.

7-3-17 REMOTE OUTPUT LEVEL CONTROL

7—-3—18  The output level control lines are fed to A33
where they are buffered. Clamping ensures that the
lower level cannot be less than 1V, or more than 8V,
negative with respect to the upper level — even if the
control voltages are outside these limits. The buffered
and clamped outputs are fed via A31 to A2A and A2B.

7-17
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Figure 7—-3—11. Principles of current source for vernier
remote control

7-3-19 REMOTE BURST CONTROL

7-3-20  When fitted with the burst option, the burst
control lines are fed by A27 W2 to AG in parallel with
the outputs of the front panel burst length control.

7-3—21 Replaceable Parts and Service
Information

7—3-22  Refer to figs. 6—4, 65, the Option 003
Replaceable Parts List (Section 6), Service Sheets 6b,
9 and 10 and tables 7—3—2, 7—3—3 and 7—3—4.
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ADJUSTMENTS

Table 7—3—2. Adjustment procedure 1 for Option 003

Test Equipment: Oscilloscope arrangement as for rate, delay

width adjustments.

Remote Connector X!
Rate Delay Width

Range2 1 4 7
Range3 2 5 8
Range4 3 6 9

Minimum adj.

Maximum adij.

Adjustment A33
Rate Delay Width

R17 R31 R42

Rb R23 R34

NOTE: The standard instrument must be in specification.

PROCEDURE

Set corresponding switch to REM.

1. Set your ext vernier to the min limit (90 K2, 9V, 0.1mA).

2 Enable required circuit with a TTL high level > +2.4V.

3. Lower limit: Select the 3 lower ranges one after the other
and measure on scope which range has the lowest relative

value (to setting).

Example:

Rate {Vernier min)
Range 1 0.16 m
Range2 14 m
Range 3 1.5 s

Range 2 has the lowest deviation, so this range will be
adjusted 10% above the setting value {11ms in this case).

Upper Limit: Set your ext vernier to max limit (0 £2, OV,
TmA). Select the 3 lower ranges one after the other and
measure which range has the highest relative value (to

setting).

Example:

Rate (Vernier max)

Range 1 0.88 us
Range2 85 us
Range 3 8.7 ms

Range 1 has the highest deviation so this range will be

adjusted 10% above the setting value (0.90us in this case).

Set 8015A via opt 003 to min width.
If necessary readjust A3 R42 for (best compromise)

< 13ns
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ADJUSTMENTS

Table 7—3—3. Adjustment procedure 2 for Option 003

Test Equipment: Oscilloscope
Arrangement as for transition time

Remote Connector XI! Adjustment A33

Transition Time XI| leading edge trailing edge
Range2 11 Minimum adjust R58 R76
Range3 12

Range4 13 Maximum adjust R45 R66

NOTE: The standard instrument must be in specification.

PROCEDURE

1. Set transition time switch to REM.

2. Set ext vernier to min limit (90 KS2, 9V, 0.1mA).

3 Enable needed ranges with a TTL high level = +2.4V.

4 Lower limit:
Select the 3 lower ranges one after the other and measure
on scope which range has the lowest relative value (to

setting).

Example: (Vernier min)

Range 1 55u
Range 2 5.8m
Range 3 0.53s

Range 2 has the lowest deviation, so this range has to be
adjusted 10% below the setting value (0.55s in this case).

5. Upper limit:
Set ext vernier to max limit (0 2, 0V, 1mA).
Select the 2 lower ranges one after the other and measure
which range has the highest relative value (to setting).

Example: (Vernier max)

Range 1 0.48u
Range 2 45 pu
Range 3 4.6m

Range 1 has the highest deviation so this range has to be
adjusted 10% above the setting value (0.45u in this case).
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ADJUSTMENTS

Table 7—3—4. Adjustment procedure 3 for Option 003

Test Equipment: Oscilloscope, variable voltage source (dual)
check and, if necessary, adjust of offset gain and zero.

NOTE: Standard instrument should be okay.

PULSE PERIOD 1 u—0.1m
VERNIER 2 cw

PULSE DELAY 3 20n—1
VERNIER 4 cCcw

PULSE WIDTH 5 SQUARE WAVE
VERNIER 6 —
TRANSITION TIME 7 6n—0.5u
LEADING EDGE 8 ccw
TRAILING EDGE 9 ccw

Center scope beam for zero volt reference, connect it to
channel A output.

Set dual voltage source to +4 and —4V (via 20 dB
attenuator, 50 £2 Term).

Remote connector

pin

Xl ‘max ampl  min ampl
22  lower level channel A apply -4V —0.5V
23  upper level channel A apply +4V  +0.5V
24  lower level channel B apply -4V  —0.5V
25  upper level channel B apply +4V  +0.5V

Check and if necessary adjust A5 R for amay CH A
Amplitude of 16.5V +0.1V.

Check and if necessary adjust A5 R for a max CH B
amplitude of 16.5V £ 0.1V.

Check and if necessary adjust A2A R117 for a min CH A
amplitude of 1.8V £ 0.1V.

Check and if necessary adjust A2B R117 for a min CH B
amplitude of 1. V0.1V,
Set Zs switches to 50 2.

10.

11.

12.

13.

14.

15.

CH A NORM/COMPL 10 NORM
CH B NORM/COMPL 13 NORM
CHBZs 14 1KS2
CH A NORM/COMPL 16 Asep B
CHAZs 18 - 1KQ
TRIG POLARITY 22 —~
TRIG INPUT IMPEDANCE 23 -
FUNCTION 24 NORM
MODE 25 NORM

EXT INPUT LEVEL 26 -

Set upper level voltage to +8V and lower level voltage to
ov.

Operate norm-compl switch. If necessary adjust A2A
(B) R9 for not shift on lower level.

Apply +8V to upper level, OV to lower level.
Change to OV to upper level, —8V to lower level.
Observe display and watch sym to zero.

If necessary adjust A2A (B) R159 for sym display.

If display is sym now, but not at the zero volt baseline
adjust A2A (B) R152 to zero.

Apply +4 to upper level, OV to lower level.
If lower level is not on zero V baseline:

adjust A2A (B) R60 for norm mode to zero
adjust A2A (B) R61 for compl mode to zero.

If necessary check same procedure (5—22) for the standard
instrument and if necessary find best compromise.

E A s R EE A ESEEE N R EAESEEEEEREEAEEEREEREREREDR



7-22

OPTION 006

OPTION 004

Figure 7—4—1. 8015A Option 004 (with Option 006) — Rear Panel
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Figure 7—4—2. CMOS Test Set-up
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7-4-1 OPTION 004 — DIRECT ACCESS TO OUTPUT AMPLIFIERS

7—4—-2 Specifications and General

7—-4-3 Option 004 allows direct access to both of
the 8015A’s output amplifiers. The amplifiers are linear,
and any waveforms within a certain voltage swing (see
specifications) can be applied to the inputs. The wave-
forms will be amplified to a level determined by the
8015A amplitude controls. This enables, for example,
TTL signals or low-level word generator outputs to be
converted to higher amplitude levels for driving CMOS
circuits. The option is enabled/disabled using two
switches situated on the 8015A Option 004 Integrator
board (replaces the normal Integrator board). The
option operates with assymetrical input voltage swings
{see specification) but can be modified for symmetrical
inputs as described in paragraph 7—4—5.

7—4—4 This option precludes Option 001.

7—-4-5 Conversion for Symmetrical
Operation

7-4—-6 The output amplifiers can be driven by input
signals that are symmetrical about O volts if the follow-

Table 7—4~1. Specifications

ing modification is made (refer to figure 6—5 and Service
Sheet 4 when reading the following description).

1. Remove from the 8015A rear panel by
unscrewing the two BNC connectors.

2. Disconnect the +5V and —5V power
supply cables and insulate the ends of the
cables.

3. Unsolder and remove transistors Q1 and
Q2 from A32.

4, Link the +5V and —5V pins on A32 to
ground.

5. Refit A3 to the 8015A rear panel.

7—-4-7 Replaceable Parts and
Service Information

7-4-8 Refer to the Option 004 Replaceable Parts
table in Section 6, figure 6—5, Service Sheet 4 and tables
7—4-2 and 7—4-3.

All specifications apply for an 8015A output source
impedance of 50 ohms and no load.

Input impedance: 50 ohms + 5 %.

Operation: assymetrical {symmetrical with modifica-
tion).

Input voltage swing for full output swing: = 2.5Vpp
(to +2.5V, baseline OV).

Maximum input voltage: + 5V,

Output signal: can be shifted within a window of OV to
16V.

Voltage gain (typical): continuously variable between
0.8 and 6.4 using level controls.

Clipping: occurs if upper level of input signal exceeds
+2.5V or if lower level of input signal goes negative.

Frequency response (—3dB): 0 to 50MHz (50 ohm
source, no load), 0 to 80MHz (50 ohm source, 50 ohm
load).

Polarity: inverting for NORM mode, non-inverting for
COMPL mode.

A+B mode: both outputs can be paralleled {A+B mode)
when both inputs are being driven. In this case the maxi-
mum output swing can be 30Vpp symmetrical about OV.
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PERFORMANCE CHECK

Table 7—4—2. Direct Output Amplifier Access (Option 004)

PROCEDURE SPECIFICATION

Set up equipment as shown and set controls as follow: Option 004 direct output access . .. ..........c.n...
- - - Input impedance 50 * 5%, asymmetrical operation input

PULSE PERIOD 1 _ voltat:;e fc?r max output 2.5V pp b_aselln.e 0V top +2.5V

VERNIER 2 - polarity: inverting for norm, non-inverting for compl.

PULSE DELAY 3 -

VERNIER 4 -

PULSE WIDTH 5 -

VERNIER 6 _ DESCRIPTION

TRANSITION TIME 7 -

LEADING EDGE 8 - . ce .

TRAILING EDGE 9 _ Check of direct output amplifier access function.

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL 11 +4V

CH A LOWER LEVEL ov

CH B UPPER LEVEL 12 +4V EQUIPMENT

CH B LOWER LEVEL ov

CH B NORM/COMPL 13 NORM Oscilloscope: 50 MHz bandwidth

CHB Zs 14 50 §2 Pulse Generator: 20 MHz Repetition Rate

CHANNEL SUMMING 16 Asep B : P

CHAZs 18 50 Q2
TRIG POIARITY 22 -
TRIG INPUT IMPEDANCE 23 -
FUNCTION 24 NORM
MODE 25 NORM
EXT INPUT LEVEL 26 -

Test Equipment: Set ext pulse generator to 10 MHz and
amplitude to positive 2.5V.

1. Verify switches $41 and S42 on Ab are in direct access
(EXT) position (Service Sheet 4).

2. Check output with level controls at min and max
separation.

ADJUSTMENTS

Table 7—4—3. Adjustment Procedure for Option 004 1. Set switches A5 S44, S42 to EXT.
2 Set scope to zero volt reference.

3 Apply channel A to scope (leave 8015A rear panel inputs
open).

Test Equipment: Oscilloscope
4 Set levers in min separation to exact sym zero.

CH B NORM/COMPL 13 NOgM
CHBZs 14 50 5. Adjust A32 R9 for zer i
CHANNEL SUMMING 16 Asep B just A32 R9 for zero baseline.

CHAZs 18 50 §2 If zero adjust is not possible move levers in maximum
TRIG POLARITY 22 - separation from full positive to full negative and adjust

TRIG INPUT IMPEDANCE 23 - A3 RO for sum vol
FUNCTION 24 NORM 9 for sym voltage to zero.

MODE 25 NORM
EXT INPUT LEVEL 26 - 6. Repeat step 4 and 5 for channel B adjusting A32 R16.
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7-5—-1 OPTION 005 — TTL OUTPUT

7—-5—2 Specifications and General

7-5-3 The 8015A TTL Output option (005) provi-
des a TTL compatible output at a front panel BNC con-
nector (see figure 7—5—1). The logic levels of this out-
put are 2> 4.5V for a logic 1 and OV for a logic O; all
other pulse parameters remain variable.

7-5-4 This option greatly increases the speed and
ease with which pulses can be set up when testing TTL
circuitry. A further advantage is that because the TTL
output has a 50 ohm source impedance, no external
50 ohm termination is required.

7-5-5 The specifications for the TTL output pulse
parameters are the same as for the channel A output
except for pulse amplitude.

7-25

Output levels (into an open circuit): logic 1 = 4.5V;
logic O zero volts.

Format: normal and complement (switched by Chan-
nel A NORM/COMP switch).
Output impedance: 50 ochms.

7-5—-6 Differences in assemblies and parts are indi-
cated in figure 6—7, the Option 005 Replaceable Parts
list (Section 6) and Service Sheet 4. Option 005 pre-
cludes Option 001.

7—-5—7 Operating Instructions

7-5-8 When it is required to switch the TTL out-
put from normal to complement, or vice versa, use the
NORM/COMP switch for channel A.

lﬁ] | HOWA PLILE G N HATUR
R PULSL BERIODIS)

bt fum T

PUISE DELAY (=)
o e WLt w0 8
o Drat
| PULSE WIDTH (s)
} bttt
ot LAl bl Ve GRS T e [ e gt

(RN T aT
4.
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2.
Lol IR KIG PUs O8N

Figure 7—5—1. 8015A Option 005 (with Option 002)

7—-5—9 Principles of Operation
(Service Sheet 4)

7—5—10 The output of the integrator {(emitter fol-
lowers Q19/Q20) is applied to differential amplifier
Q1/02 with constant current source Q3. The normal and
complement outputs of this differential amplifier are
applied to a second differential amplifier, Q4/Q5, where
the TTL output levels are established. Both amplifiers
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are linear so that the variable transition time feature B
retained in the TTL output.

7-5—11 The TTL output levels (logical 1: = 4.5V,
logical 0: OV) are generated across two 50 ohm loads
(R12, R13). These loads form the 50 ohm source impe-
dance and either one or the other is selected by relay
K1. This relay is controlled by the Channel A NORM/
COMPL switch on the front panel.
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7-5—-12 Replaceable Parts and
Service Information

7-5-13  Refer to figure 6—7, the Option 005
Replaceable Parts list (Section 6), Service
Sheet 4 and table 7—5-1.
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PERFORMANCE CHECK

Table 7—5—1. TTL Output (Option 005)

PROCEDURE

Set up equipment as shown and set controls as follows:

PULSE PERIOD 1 20n—1u
VERNIER 2 Cw

PULSE DELAY 3 20n—1u
VERNIER 4 ccw

PULSE WIDTH 5 SQUARE WAVE
VERNIER 6 -
TRANSITION TIME 7 6n—0.5u
LEADING EDGE 8 cCcw
TRAILING EDGE 9 ccw

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL 7
CH A LOWER LEVEL -
CH B UPPER LEVEL 12
CH B LOWER LEVEL -
CH B NORM/COMPL 13 NORM

CHBZs 14 50 2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 )

TRIG POLARITY 22 -
TRIG INPUT IMPEDANCE 23 -
FUNCTION 24 NORM
MODE 26 NORM
EXT INPUT LEVEL 26 -

Test Equipment: Set scope for best resolution.

1. Check leve! of output signal.

2 Set channel A Norm-Compl to Compl and check level.

SPECIFICATION

Option 005 extra TTLOQutput ....................
logic 1 = 4.5V, logic 0 < 0.2V

source impedance 50 2

coincident with channel A

{(Norm-Compl)

DESCRIPTION

Check of TTL levels.

EQUIPMENT

Oscilloscope = 50 MHz Bandwidth
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OPTION 006

OPTION 004

Figure 7—6—1. 8015A Option 006 (with Option 004) — Rear Panel
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7-6—1 OPTION 006 —
UPPER—LEVEL TRACKING

7—6—2 Specifications and General

7—6-2 This option provides upper level control of
the output pulse amplitude by means of an external
control voltage. The upper level of the output pulse is
equal to the control voltage when the 8015A is set to

50 ohms source impedance and no external termination
is used. The lower level of the output pulse is held at OV.

7-6-3 The input connectors for the control signal
are situated on the 8015A rear panel and each connector
has a REMOTE/LOCAL switch so that the option can be
used with either one or both channels.

7—6—4 This option is particularly useful when test-
ing CMOS circuits; the CMOS supply voltage is used as
the control input and the 8015A output is used as the
CMOS gate supply (see figure 7—6—2). This arrangement
ensures that if the CMOS supply voltage fails or is
changed there is no danger of the gate voltage exceeding
the supply voltage and damaging the CMOS circuit.

7—-6—-5 All 8015A output pulse parameters, except
amplitude, remain variable from the front panel con-
trols. The following specifications apply to both control

8015A/Opt. 006
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inputs for an 8015A source impedance of 50 ohms into
an open circuit.

Upper level control voltage: +2V to +16V for a pulse
output of +2V to +16V.

Upper level output accuracy: + 5% of control voltage.
Lower level of output pulse held at 0V + 250mV.

Control input impedance: 10K ohms + 7%
Maximum control voltage: +20V

Minimum control voltage: OV

Settling time to + 6% of final value: 400us.
Option 006 precludes Options 001 and 003.

7—6—6 Operating Instructions

7-6-—7 The control voltage is applied to one or both
upper Level Tracking connectors on the rear panel and
the appropriate REMOTE/LOCAL switch is set to
REMOTE. The control voltage must not exceed the
limits given in the Specifications.

7—6—-8 Replaceable Parts and
Service Information

7-6-9 Refer to figure 6—8, the Option 006 Re-
placeable Parts list {Section 6), Service Sheet 6, and
table 7—6—1.

—pp-| |——B delay
1

DATA I l I |

REP. WIDTH,)
RATE[ ™ IDELAY

CLOCK I | I |

Level Tracking =——=&»-

tnput L

Power Supply Input

POWER
SUPPLY

Figure 7—6—2. CMOS test circuit
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PERFORMANCE CHECK

Table 7—6—1. Upper Output Level Tracking {(Option 006)

PROCEDURE

Set controls as follows:

PULSE PERIOD 1 20n-1U
VERNIER 2 cw

PULSE DELAY 3 20n—1
VERNIER 4 ccw

PULSE WIDTH 5 SQUARE WAVE
VERNIER 6 -
TRANSITION TIME 7 6n—0.51
LEADING EDGE 8 ccw
TRAILING EDGE 9 CCw

CH A NORM/COMPL 10 NORM

CH A UPPER LEVEL 1 -
CH A LOWER LEVEL -
CH B UPPER LEVEL 12
CH B LOWER LEVEL

CH B NORM/COMPL 13 NORM

CHBZs 14 50 2
CHANNEL SUMMING 16 Asep B
CHAZs 18 50 2

TRIG POLARITY 22 -
TRIG INPUT IMPEDANCE 23 -
FUNCTION 24 NORM
MODE 25 NORM
EXT INPUT LEVEL 26 -

1.  Connect oscilloscope to channel A.

2. Apply tracking voltage. Vary slowly from +2V to
+16V.

3. Verify output amplitude follows.

4, Connect oscilloscope to channel B and repeat
steps 2 and 3.

SPECIFICATION

Option 006 upper output level tracking ............ "
Input voltage +2V to +16V

Input Impedance 10 k2 *+ 5%.

Upper level accuracy

+ 5% of control voltage

lower level accuracy

0V + 250mV.

DESCRIPTION

Check of Option 006 upper output level tracking.

EQUIPMENT
Oscilloscope . .....ovieriiiiieiinn e =50 MHz
Variable voltage source . .............. +2V to +16V
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SECTION 8
BACKDATING
8-1 Serial Numbers 1538G 00685 and below
8-2 A24 is replaced by A4, A28 by W8 (or A38
by W18 for option 001). Refer to Service Sheet 7a,
Figure 8—1 and the following Replaceable Part list.
CAUTION
Connect device-under-test to outputs AFTER switching ON.
Disconnect device-under-test BEFORE switching OFF.
Q1TO6 Q7TO10
SEE
SERVICE
I I I SHEET 7a
l TRANSISTORS
AB/A18 (P/OW8/18) | ARE P/O A8/18
//r \\
, 1 ~
- =L
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Figure 8—1. Changed Assemblies — Serial Numbers 1538G 00685 and below




Changed Replaceable Parts (Serial Numbers 1538G00685 and below)
Reference HP Part . Mfr
- ] N Qty Description Mfr Part Number
Designation umber Code
MP19 08015-21102 1 HEATSINK 28480 08015-21102
MP22 0801500203 1 PANEL REAR 28480 08015-00203
w8 08015-61601 1 CABLE ASSEMBLY, MAIN 28480 08015-61601
wex2z 12510335 1 CONNECTOR-PC EDGE 24-CONT/ROW 2-ROWS 28480 1251-0335
W8AS8 080G15-66508 1 ROARD ASSEMBLY, RESISTCR 28480 08015-66508
ABC1 G180=0170 2 CAPACITOR-FXD 4,7UF+=10% 35vDC TA 56289 150D475X903582
ABC2 0180-0100 CAPACITOR~FXD 4,7UF+=10% 35VvDC TA 56289 1500475X903582
AEQ1 1853~-1:212 5 TRANSISTCR PNP 2NS5194 SI PD=40W FT=2MHZ na713 2N5194
AgQ2 1883-5212 TRANSISTOR PNP 2N5194 SI PD=40W FT=2MHZ 04713 2N5194
AEQ3 18553=-0212 TRANSISTCR PNP 2N5194 SI PD=40W FT=2MMZ 04713 2N5194
ARG4 1A54-"-368% 5 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2N5191
ABGS 1854-0368 TRANSISTOR NPN 2N5191 ST PD=40W FT=2MHZ 04713 2N5191
ABus 1854=03568 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2N5191
ABQT 1854-3368 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2N5191
ApQe 1853=0212 TRANSISTOR PNP 2N5194 SI PD=40W FY=2MHZ 04713 2N5194
ABQ9 1854-"368 IRANSISTOR NPN 2N5191 ST PD=40wW FT=2MHZ 04713 2N5191
ARG 1853-0212 TRANSISTOR PNP 2N5194 SI PD=40W FT=2MHZ 04713 2N5194
ABR1 D75T=-0442 RESISTUR 10K 1% .125W F TC=0+~100 24546 C4-1/8-7T0-1002-F
AERZ 0757-1204 16 RESISTOR 53.27 .25% .5W F TC=0+-100 19701 MF7C1/2-T0-53R27-C
ABR3 S75T=1004 RESISTOR 53427 .25% 5W F TC=04-100 19761 MFTC1/2-T0~53R27-C
ABR 4 a757-1004 RESISTOR 53.27 «25% «5W F TC=0+-100 19701 MFTC1/2-T0—~53R2T7-C
ABES 0757-1004 RESISTOR 53,27 «25% o5W F TC=0+-100 19701 MF7C1/2-Y0-53R27-C
ABr& JI5T7-1004 RESISTGR 53427 +25% 5@ F TC=04-100 19701 MF7C1/2=-T0-53R27-C
ABKT AT5T=11"4% KESISTOR 53.27 «25% o5W F TC=0+-100 19701 MF7C1/2-T0~53R27~C
ABRB Q157=-1064 RESISTOR 53427 ¢25% .5W F TC=0+-100 19701 MF7C1/2-70~53R27~C
AERY 07571004 RESISTOR 53,27 «25% 5W F TC=0+-100 19701 MFTC1/2-Y0-53R27-C
AERLO 07571004 RESISTGR 53427 +25% «5W F TC=04~100 19701 MFTC1/72-T0-53R27-C
ABR11 cT5T-1004 RESISTOR 53.27 +25% .5W F TC=0+4-100 19701 MF7C1/2-TO~53R27~C
ABR1Y¢ 4757-1004 RESISTOR 53.27 +25% .5W F TC=0+-100 19701 MFTC1/2-T0-53R27-C
ABR13 Q757~1004 RESISTOR 53427 .25% «5W F TC=04-100 19701 MFTC1/2-T0~53R27-C
ABK14 O757-1004 RESISTOR 53.27 +25% 5W F 7C=0+~-100 19701 MFTC1/2-T0-53R27-C
AER1S nysT~-1-1414 RESISTOR 53.27 .25% .54 F TC=0+-100 19761 MFTC1/2-T0-53R27-C
ABR16 d757-1004 RESISTOR 53427 +25% 5W F TC=0+4~100 19701 MFTC1/2-TO~53R27-C
ASK1T 0757-1904 RESISTOR 53,27 +25% 5W F T(=0+~100 19701 MFTC1/2-Y0~-53R27~C
Wis 08015-61¢11 1 CABLE ASSEMBLY, MAIN (DPTION 001) 28480 08015-61611
Wlox2 1251-0335 CONNECTOR-PC EDGE 24—CONT/ROW Z-ROWS 28480 1251-0335
Aly £8115-66518 1 BOARD ASSEMBLY, RESISTOR (OPTION 001) 28480 08015-66518
ALBCL 0186-2100 o LAPACITOR=FXD 4,7UF+=10% 35VDC TA 56289 1500475X903582
AlgC2 0180-0100 CAPACITOR-FXD 4.7ufF+-10% 35vDC TA 56289 150D475X9035B2
A18Q1 1853-"212 L3 TRANSISTOR PNP 2N5194 SI PD=40W FT=2MHZ 04713 2N5194
Al§0z 1853-01212 TRANSISTUR PNP 2N5194 SI PD=40W FT=2MHZ 04713 2N5194
AlEQ3 153=2212 TRANSISTOR PNP 2NS5194 SI PD=40W FT=2MHZ 04713 2N5194
Aleu4a 1854-"368 4 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MH2 04713 2N5191
Al18Q5 1854—368 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2N5191
A18Q6 1854=0368 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2NS5191
Algw? 1654-0368 TRANSISTOR NPN 2N5191 SI PD=40W FT=2MHZ 04713 2N5191
AleGs 1853-212 TRANSISTOR PNP 2N5194 SYI PD=40W FT=2MHZ 04713 2N5194
AlER1 FIST=12442 2 RESISTOR 10K 1% .125W F TC=0+~100 24546 C4~1/8-T0~1002~F
AlBRYE C757-1004 I6 RESISTOR 53427 «25% «5W F TC=0+4-10¢ 197¢1 MFT7C1/2-TF0-53R27~C
Alewll DT57=-1004 RESISTOR 53.27 .25% .5W F 19701 MFTC1/2-TO~53R27-C
Al6RY2 Q7571404 RESISTOR 53427 «25% 45W F 19701 MF7C1/2-T0-53R27~C
A158K13 "T5T—1'104 RESISTOR 53,27 ¢25T «5W F TC=0+4-100 19701 MF7C1/2-T0-53R27-C
A18R14 F 75 1=1% RESISTOR 53,27 ,25% 5w F TC=0+-100 19701 MF7C1/2-T0-53R27~C
Al1%BRYS 0757-1004 RESISTOR 53427 «25% «5W r TC=0+4-100 19771 MFTC1/2-TO—53R27C
Al8Rle N757-1004 RESISTOR 53.27 «25% .5W F TC=04-~100 19701 MFT7C1/2-T0-53R27~C
Al8R17 0757-104 RESISTUR 53,27 «25% 5W F TC=0+-100 19701 MFTC1/2~T0~53R27-C




Changed Replaceable Parts (Serial Numbers 1538G00685 and below)

HP Part L M

Reference Qty Description fr Mfr Part Number
Designation Number Code

Ad 08015—-66504 BOARD ASSEMBLY POWER SUPPLY 28480 08015-66504

A4C) 0170-0084 21 CAPACITOR-FXD +068UF +~20% 50WVDC PDLYE 84411 601PEGB83ORSWI
A4C3 01400200 1 CAPACITOR~FXD 390PF +=5% 300WVDC MICA 72136 DM15F391J0300WV1CR
A4CSH 0186~-0291 2 CAPACITOR~FXD 1UF+-10T 35vDC TA 56289 15001065X9235A2
A4CS 0170-0084 CAPACITOR~FXD .068UF +-21% 56WVDC POLYE 84411 601PEGR3MREWS
A4Cé 0180~1745 2 CAPACITOR-FXD 1.5UF+-10% 20vVDC TA 56289 150D155X9020A2
A4CB 0170-0084 CAPACITOR~FXD J06BUF +-20%Z SOWVDC POLYE 84411 601PE6830R5KW3
A4C1O 0170-0084 CAPACITOR~FXD .06BUF +-20% 5(WVDC POLYE 84411 601PE6B3IORSW3
A4C11 0180~1745 CAPACITOR=FXD 1.5UF+-10% 20vDC TA 56289 1560155X9020A2
A4C12 0170-0084% CAPACITOR-FXD .068UF +-20% S0WVDC POLYE 84411 601PE6830R5W3
A4Cls 0160~2938 1 CAPACITOR~-FXD .01UF +-20% 100WVDC POLYE 28480 01602938
A4C15 0180-~0291 CAPACITOR=-FXD 1UF+-10T 35vDC TA 56289 1500105X9035A2
A4Clo 0170~0084 CAPACITOR-FXD +06BUF +-24T S6WVDC POLYE B441) 6D1PE6830R5W3
A4C17 0170-0084 CAPACITOR-FXD .068UF #=~20% 50WVOC POLYE 84411 601PE6B30R5W3
A4Cl8 0180~2352 2 CAPACITOR-FXD 6000UF+75=10% 15VDC AL 28480 0180~2352
A4C19 0180-2352 CAPACITOR~FXD 6000UF+75~10% 15VDC AL 28480 0180-2352
A4C20 0170-0084 CAPACITOR=-FXD ,06BUF +~20Z SOWVDC POLYE 84411 601PE6B3OR5WS
A4C21 0180-1954 2 CAPACITOR~FXD 4.7UF+-5% 6VDC TA 56289 150D475X5006A2
A4C22 0160-2205 1 CAPACITOR-FXD 120PF +=5T 300WVDC MICA 28480 0160-2205
A4C23 0176084 CAPACITOR~FXD .06BUF +-20% 50WVDC POLYE 84411 601PE6B3OR5W3
A4C25 0180~-1954 CAPACITOR-FXD 4.7UF+-5% 6VUC TA 56289 ., 156D475X5006A2
A4C26 0170-0084 CAPACITOR-FXD .068UF +-20% 50WVDC POLYE 84411 601PESB3OR5W3
A4C27 0170-0084 CAPACITOR-FXD J068UF +=203% S0OWVDC POLYE 84411 601PE6B3OR5W3
A4C28 €¢170-0084 CAPACITOR-FXD L068UF #-20%T 50WVDC POLYE 84411 601PES830R5W3
A4C29 01700084 CAPACIYOR=FXD .068UF +~20% SfWVDC POLYE 84411 671PEGBIORSW3
A4C30 0170-0084 CAPACITOR-FXD .068UF +-20% 50WVDC POLYE 84411 601PELB30RSKH3
A4C31 0170~0084 CAPACITOR~FXD .068UF +-20% 50WVDC POLYE 84411 601PE6B30R5W3
A4C32 ©170-0084 CAPACITOR-FXD ,O068UF +-20% SOWVDC POLYE 84411 601PE6B30R5WI
A4C33 0170-0084% CAPACITOR-FXD J06BUF +-20% 5¢WVDC POLYE 84411 601PEGR3ORSWI
A4C34 0170-0084 CAPACITOR~FXD .068UF +=20T SOWVDC POLYE 84411 601PE6B30RSWI
A4C35 0170-0084 CAPACITOR=FXD +068UF +-20% S50WVDC POLYE 84411 601PE6B3OR5W3
‘A4C36 01700084 CAPACITOR=FXD .048UF 4-202 SOWVDC POLYE 84411 601PESB3OR5W3
A&C3T7 G170~-0084 CAPACITOR-FXD .068UF +-20% SGWVDC POLYE 84411 6C1PES83ORSW3
A4CRL 19010522 12 OIODE~GEN PRP 200V 3A 2US 28480 1901~-0522
A4CR2 1901~-0522 DICDE-GEN PRP 200V 3A 2US 28480 1901-0522
A4CR3 1901-0025 1 DI1ODE~GEN PRP 1GOV 200MA DO-7 28480 1901-0025
A4CR4 1961-0522 DIODE-GEN PRP 200V 3A 2uUS 28480 19010522
A4CRS 1901-0522 DIODE-GEN PRP 207V 3A 2US 2848¢ 1901-0522
A4CR6 1902-0025 1 DIODE~ZNR 10V ST DO~T7 PD=,4W TC=+,06% 04713 SZ 10939-182
A4CRT 1902-3256 1 DIODE-ZNR 23,7v 5% DO-7 PU=.4W TC=+,.076% 04713 SZ 10939-290
A4CRB 19010522 DIODE~GEN PRP 200V 3A 2US 28480 1901-0522
A4CR9 1901-0522 OIQDE~GEN PRP 200V 3A 2US 28480 1901-0522
A4CR10 1901-0522 DIODE-GEN PRP 200v 3A 2US 28480 1901-0522
A4CR11 19010522 DIODE-GEN PRP 200V 3A 2US 28480 1901-0522
A4CR12 1901-0522 DIODE-GEN PRP 200V 3A 2US 28480 1901~0522
A4CR13 1901-0522 DIODE~GEN PRP 200V 3A 2US 28480 1901-0522
A4CR14 19¢1-0522 DIODE-GEN PRP 200V 3A 2US 28480 1901-0522
A4CRLS 1901-0522 DIODE=GEN PRP 2£4v 3A 2US 28487 19¢)=0522
A4CR16 1902~3290 2 DIODE=INR 31.6V 5% DO-7 PU=,4W TC=+.074% 04713 SZ 10939~326
A4CRL7 1901-0033 3 DIOOE-GEN PRP 180V 200MA DO-7 28480 1901~-0033
A4CR18 19010033 OIODE-GEN PRP 180V 20A8MA DG-7 28480 1901-0033
A4CR1l9 1901004 5 DIODE~SWITCHING 30v S0MA 2NS DO-35 28480 1901-0040
A4CR21 1902-3290 DICDE~ZNR 31.6V 5% DO-7 PD=.4W TC=+,074% 04713 SZ 10939-326
A4CR22 1902-3224 1 DIODE=ZNR 1T7.8V 5% DO=7 PD=.4W TC=+.067% 04713 SZ 10939-254
A4CR23 1901-0040 DICDE-SWITCHING 30V 50MA 2NS L0-35 28480 1901-0040
A4CR24 1901~¢N4n DIODE~SWITCHING 34V 50MA 2NS DO~-35 28480 1901-0040
A4CR25 19910040 DICDE-SWITCHING 30v 50MA 2NS D0-35 28480 1901040
A4CR26 1901-0040 DIODE~-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040

A4Q1 1854-0307 2 TRANSISTOR NPN SI T0-18 PD=300MW 29480 1854-0307

A4Q2 1854-09090 2 TRANSISTOR NPN SI TO-39 PD=1W FT=100MHZ 28480 1854-0090

A4Q3 1854-0274 1 TRANSISTOR NPN SI T0-39 PD=1w FT=100MH2Z 284890 1854-0274

A4Q4 1853-1012 2 TRANSISTOR PNP 2N2904A SI T0O-5 PD=600MW 01295 2N290%A

A4Q5 1853-0012 TRANSISTOR PNP 2ZN2904A SI TO-5 PD=69CMW 1295 2N2974A

A4Q6 1854=0090 TRANSISTOR NPN SI YO-39 PD=1W FT=10OMHZ 28480 1854-0090

A4Q7 1854-0329 2 TSTR:SYI NPN 28480 1854-0329

A4Qs8 1854-G307 . JRANSISTOR NPN SI T0-18 PD=300MW 28489 1854-0307

A4Q9 1853~0090 1 TSTR:SI PNP 28480 1853-0090
A4Q10 1854~0329 TSTR3SI NPN 28480 1854-1329
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Changed Replaceable Parts (Serial Numbers 1538G00685 and below)
HP Part i Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A4R1 0757-0283 2 RESISTOR 2K 1% .125W F TC=l4-100 24546 C4~-1/8~-Y0-2001-F
AGR2 ATS57T-n273 1 RESISTOR 3.,01K 1% .125W F TC=0+~-100 24546 C4=1/8-T0-3011~F
A4R3 0757-Q430 1 RESISTOR 2.21K 1% .125W F TC=0+4-100 24546 C4-1/8-T0—-2211~F
A4R4 N757-0440 1 RESISTOR 7.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7501~-F
A4RY A157~ 3406 2 RESISTOR 10 1% .125W F TC=0+4-100 24546 C4~-1/8-T0-10R0~F
A4R 6 07510455 1 RESISTOR 3645K 1% .125W F TC=0+-100 24546 C4-1/8~-T0-3652-F
A4t 7 a4757-1283 &4 RESISTOR 1K 1% 4125w F TC=0+4-100 24546 C4-~1/8~-70-1001-F
A4RB 1812-3019 1 INTEGRATED CIRCULT 28480 1812-0019
A4RY 0757-0437 7 RESISTOR 4.75K 12 <125W F TC=0+4-100 24546 C4~1/8=-T0-4751-F
A4RYIO 0757-0401 7 RESISTOR 179 1% .125W F TC="4-100 24546 C4~1/8-T0-101-F
A4R11 NE9A-3158 1 RESISTOR 23.7K 1% .125W F TC=0+4-100 16299 C4-1/8-T0~2372-F
A4R12 2100-2788 1 RESISTORy VAR 447K DHM 207 C LIN O0.5W 28480 2100-2788
A4R13 0757-0317 1 RESISTOR 133K 1% .125W F TC=0+-100 24546 C4-1/8-Y0-1331~-F
AaRlsy 0696=-3494 1 RESISTOR B,66K 1% .12S5W F TC=0+4=-100 16299 €4-1/8~T0=866R~F
A4K15 "69R=-6322 4 RESISTOR 4X 12 .125W F TC=04~25 24546 NESS
A4R16 0698-6343 4 RESISTUR 9K .13 «125W F TC=0+=25 24546 NESS
A4R17 0698~7563 1 RESISTOR 13.3K .5% .125W F TC=0+~50 19701 MF4C1/8-T2-1332~D
A4R18 (1693-6835 1 RESESTOR 3.16K +5% <125W F TC=0+-50 24546 NC4-1/8-T2-3161-D
A4R 19 CT5T=Ta42 7 RESISTOR 10K 1T .125W F TC=0+-100 24546 C4-1/8~7T0-1002-F
A4R20 AT5T~N441 RESISTUR 100 1% .125W F TC=0+-100 24546 C4-1/8-T2=101-F
A4R21 0698-3492 3 RESISTOR 2,67K 1% .125W F TC=0+4-100 16299 C4-1/8-T0-26T71~-F
A4R 22 075 7=-n637 RESISTCR 4,75K 1% «125W F TC=0+4~100 24546 C4-1/8-T0—4751~F
A4R23 NT5T~417T 5 RESISTOR 562 1% .125W F TC=0+-100 24546 C4~1/8-T0-562R-F
A4R24 ag12-nnzt 5 RESISTOR .47 5% 3W PW TC=0+-90 91637 CW2B1=-3~T2-47/100~J
A4R 25 0757=-0442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0~1002-F
ALR26 0686-1125 1 RESISTOR 1K 5% «5W CC TC=04647 01121 €B1025
A4R27 &757-"401 RESISTOR 100 1T .125W F TC=0+4-100 24546 C4-1/8~T0~101~F
A4R28 O757-1442 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002—F
A4R29 N757-1437 RESISTOR 4.75K 1% «125W F TC=0+-100 24546 C4~1/8~-T0-4T51~-F
A4R3G 0698-6343 RESISTOR 9% «1% .125W F TC=0+4-25 24546 NES5S
A4R31 698-5343 RESISTOR 9K 1T +125W F TC=0+4-25 24546 NESS5
A4R32 0812-0021 RESISTOR .47 52 3w PW TC=0+-90 91637 CW2B1-3-F2-47/100~J
A4R23 0758~(016 2 RESISTOR 300 5% .25W F TC=04-100 24546 €5~1/4~T0-301-J
A4R34 HIST=-0437 RESISTGR 4.75K 1% «125W F TC=0+-100 24546 C4~1/8~T0~4T751-F
A4R 34 “757-728" RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A4k3T7 0R1z-0021 RESISTOR +47 5% 3W PW TC=0¢~90 91637 CHW2B1-3-T2-47/100~J)
A4R28 0T57=u437 KESISTOR 4,.75K 12 .125W F TC=0+-100 24546 C4-1/78-T0=—4751-F
ALRZ9 (T57-"1417 RESISTOR 562 1% 2125w F TC=0+4-100 24546 C4-1/8-TO~562R~F
A4R 4 2T5T—417 RESISTOR 562 1% .125W F TC=0+~100 24546 C4~1/8-T0—562R~F
A4R41 68757-0346 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-TG~10RO~F
A4LR42 2758-2532 1 RESISTOR 820 5% .25W F TC=04-100 24546 C5-1/4-TO0~821-3
AGR&3 GI57~040) RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8~T0~101-F
A4LR 44 CTST="442 RESISTOR 10K 1% .125w F TC=0+~-100 24546 C4-1/8-T0-1002-F
R4R 45 LT5T=40] RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-TH»101~F
Aak4s 6986-3492 RESISTOR 2.67K 1T .125W F TC=0+~100 16299 C4-1/8~T0-2671~F
A4R4T DE9E~6343 RESISTOR 9X 1% .125W F TC=04-25 24546 NESS
A4GR4G48 1698-6322 RESISTOR «K .1% .125w F TC=0+-25 24546 NESS
AaR49 Q1570280 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4~1/8-TE¢~1001-F
Ab4RED 0698-6322 RESISTOR 4K 1T «125W F TC=0+4-25 24546 NESS
AqR51 $69E~6322 RESISTOR 4K 1% +125W F TC=0+-25 24546 NESS
A4RS52 LRYZ=02] RESISTOR 47 5% 3W PW TC=0+4-90 91637 CW2B1-3-T2=47/100~J
AGRS3 {TI57-417 RESISTOR 562 1% .125% F TC=0+-100 24546 C4-~1/8-TN-562R-F
A4RSS 0757-3437 RESISTOR 4.75K 1% .125W F TC=0+~1008 24546 C4-1/8-T0~4T751~F
A4REE ATST~N442 RESISTCR 10K 1% .125W F TC=04-100 24546 C4-1/8-T0-1002-F
A4R57 fT5T=04"1 RESISTOR 100 1% .125@ F TC=0+4-100 24546 C4~1/8-T0-101-F
A4RSS8 L157~0283 RESISTOR 2K 1% .125W F TC=04-100 24546 C4-1/8-T0-2C01~F
A4REG Q757~0442 RESISTOR 10X 1% .125W F TC=0+4-100 24546 C4-1/8~-T0-1002-F
A4RED ATST="451 RESISTCR 100 1% .125W F TC=0+4-~100 24546 C4-1/8-T0-101-F
A4Rs1L to9P=34G2 RESISTOR 2467 1% 1254 ¥ TC=0+4-100 16299 C4-1/8-T0-2671~F
A4R62 (7568=0016 RESISTOR 300 5% .25W F TC=0+-100 24546 C5-~1/4-T0-301~4
A4K63 NTET=N437 RESISTOR 475K 1T .125W F TC=0+4-100 24546 C4-1/8=-T0-4751-F
A4Rb4 ATET=HalT RESISTUR 562 12 .125W F TC=0+~100 24546 C4-~1/8-TO-562R~F
A4R6S PRY2~"N21 RESISTOR 447 5% 3W PW T(L=0+-90 91637 CW2B1=-3-T2=47/100~J
A4R 6O BI57=7280 RESISTCR 1K 1% +125W F TC=0+4-100 24546 C4-1/8-T03~1001~F
A4u1 1820-0439 1 IC YA 723C vV RGLTIR 27263 T723PC
A4 U2 182¢6=-: 092 2 IC MC 1458 Gp AwP 28480 1826-0092
A4 U3 1826=2092 IC MC 1458 OP AMP 28480 1826-0092
A4 U4 1820-0216 1 IC UA 741 OP AMP 28489 18260216
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8-3 Serial Number 1342G 00510 and below
84 Mainframe capacitors C1, C2, C3, C4 and MP21,

30 are replaced by A9 Capacitor Assembly and Capacitor
Clamp MP5.
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Figure 8—2. Changed Assemblies — Serial Numbers 1342G 00685 and below

Changed Repleaceable Parts (Serial Numbers 1342G 00685
and below).

Delete: C1, C2, C3, C4, MP21, MP30 from Mainframe
List.

Add:
MP5 08015—-01204 BRACKET CAPACITOR BD
A9 08015—66509 ASSEMBLY CAPACITOR

A9 Cl1to C4 0180—2406 C—F 5000UF 40V
A9MP1 to 4 1400-0040 CLIP CAPACITOR




8-6

8-5 Serial Number 1538G 00925

8-6 Rear panel and line voltage selector are changed,
S16 and S17 being replaced by a double pole switch, $16.

MP22 08015-00209 REAR PANEL
S16 3101-1609 SWITCH DUAL DPDT
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9-1 INTRODUCTION

9-2 This section contains the component layouts
and schematic diagrams. Tables listing the reference
designators and schematic symbols used are also given.
Refer to section 6 for the replaceable parts information.

9-3 RECOMMENDED TEST EQUIPMENT

94 Test equipment and test equipment accessories
required are listed in tables 5—1 and 5—13. Equipment
other than that listed can be used if it meets the listed
critical specifications.

Table 9—1. Reference Designators

A = assembly U = micro-circuit

B = motor ! = transistor

BT = battery R = resistor

C = capacitor RT = thermistor

CP = coupler S = switch

CR = diode T = transformer

DL = delay line TB = terminal board

DS = lamp \' = vacuum, tube, neon
F = fuse bulb, photocell, etc.
FL = filter VR = voltage regulator
HR = heater w = cable

J = connector Y = crystal

K = relay TP = test point

L = inductor

M = meter

Table 9—2. Index to Service Sheets

SECTION 9

SERVICE SHEETS

A2
A3
A4
A5
A6
WB8AS8
A10
A1l

A21
A24
A25
A27
A28
A30
A31
A32
A33
A38

W18A18

Option 001

002
003
004
005
006

Output

Timing

Power supply

Integrator

Burst (002)

Power/offset supply

TTL (005)

Switch Bd Ay (001)
Power/offset supply (001)
Switch Bd Ay

Power supply

Integrator (004}

Burst (002)

Power/offset supply

Rem control, digital (003)
Switch Bd Ay (003}
Amplifier access (004)
Rem control, analog (003)
Power/offset supply (001)
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Table 9—3. Schematic Diagram Notes (1 of 2)

The following symbols conform, as far as possible, with
ANSI ¥32.2, IEEE No. 315 and ANSI Y32.14 (for the

logic symbols). These standards should be consulted
when further informations is required.

Units

P/O

> 3
—

—=="
—_——

_847

— < I—III—\‘Q?

xV

Signal
number

S, A \
— Q) {—— | -@—

General
Resistance values are in ohms, capacitance values in

microfarads and inductance values in microhenries unless
otherwise noted!

Part of

Asterisk denotes a factory selected value. The value
shown is the nominal value,

Encloses front panel nomenclature

Encloses rear panel nomenclature

Heavy line indicates signal path

Heavy dashed line indicates primary feedback path

Wire colour code. Same as resistor colour code. First
number is wire body colour.

Wire or plug used as link.

Test point in a circuit. Point may/may not be identi-
fied on P. C. board.

Used with trimmer potentiometers or capacitors to
indicate screwdriver adjustment.

Direct connection to earth.
Ground connection to instrument chassis or frame.

Used when a number of commont-return connections
are at the same potential. |f there is more than one
such system in the same circuit, numbers are written
in the triangles so that all connections with the same
potential have the same number.

Specific potential difference with respect to a poten-
tial reference level, eg.

+10V

Schematic Referencing

Schematic Signal
number number

Schematic
number

/

These references ona signal
leaving a schematic diagram
indicate the signal destination.
The circle contains the signal
number and the square contains
the number of the schematic

to which that signal goes .

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

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

—o/o—
_O)—

o
° el
T3

[o]

bead

thit s

AN

i

™

ek

Components

Normally open toggle switch. Circles (O) are used for
the contacts to indicate a locking type switch.

Spring return, 2-position transfer switch. Triangles (&)
are used for the contacts to indicate a non-locking
type switch.

2-position, 2-pole slide switch.

Air cored inductor.

Air cored transformer. The dot () is used, when
necessary, to indicate instantaneous polarity.

Iron core

Ferrite core

Ferrite bead

Varactor diode
Mutiti-junction diode
Diode

Zener diode

Schottky diode

Light Emitting Diode (LED)

Photodiode

Fuse

Neon

Filament lamp
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Table 9—3. Schematic Diagram Notes (2 of 2}

—0—{
[3d 16 )
=< 3 K3
| [}
[ ? [
)
PIN

Terminals and Connectors

Soldered connection.

Example of fixed male and femate connectors with
plug and socket and contact designators, eg. P.C.
board edge connector and socket.

example of bulkhead mounted coaxial socket with
free coaxial plug and cable.

example of coaxial cable with termination soldered to
P. C. board.

Analog Symbols

Operational amplifier

Voltage source

Current saurce

1
21 us B2
I
1
) >
3 O
4
I3 ue>Sod
L
I o sap
3
I P
R OIS

lz I3IL |s |e |7 |e |9 |ro

XXXy E Y%y
us

W A B 4

l” ]12 113 In

3 0 e
us

Logic Symbols

2-input NAND gate

4-input NOR gate

inverter

Flip-flop.

The dynamic indicator denotes that this is a dynamic
input and operates on a transition, not a level.

Complex functions represented by rectangutar box.
Letters inside the rectangle indicate the function
which may be further clarified by a truth table.

Schmitt trigger

Wired AND connection

Wired OR connection




9-6
EXT TRIG 0.5V/Div. EXT WIDTH 1V/Div.
+1V —-0.25V
~0.25V @ — —2.2v
Q35/C
—-11.5V
O
Q13/C 0.8V
0.5us/Div. 1V/Div. GATE MODE 0.5Ms/Div. 2V/Div.
EXT TRIG 1V/Div. TEST EQUIPMENT:
Digital Voltmeter 3465A
Oscilloscope 180C/1801A/1821A
Ext Pulse Generator 8015A
Settings for waveforms 1—5
—11v Rate- 20n—1
Vernier cw
Delay 20n—1M
~13V Vernier CcCcw
Width 10n—1u
Vernier mid position
Trans. Time 6n—0.50
Verniers ccw
0.5Us/Div. Neg-pos-man pos
2in 502
Function Ext Trigger
Settings for waveform 6
same exept:
Function Ext Width
Settings for wave form 7
. same exept:
EXT TRIG 1V/Div. Function Gate
External Pulse Generator:
Rate 20n—144
+4.9V Vernier cw
Delay 20n—-1u
Vernier CCcw
Width 10n—14
Vernier mid position
Amplitude 2V
Lower Level zero
—0.75V
0.5us/Div. 2V/Div.
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0.50s/Div. 2V/Div. SQUARE WAVE 2V/Div
Hate
vernier
CW @ ov
0 0.5V Q25/C
015'{E “IHI!_‘.”?"_””!-”; .H,;";:F_“:“t”"‘”"'! _+17V
Rate H o S
vernier A R A I T ov
cew Q36/C
0.14s/Div, 0.5(ts/Div. 1V/Div
2V/Div.
+18v
Q1e/C
Qz8/C —95v
0.5Us/Div. 1V/Div.
0.5V/Div. TEST EQUIPMENT
Digital voltmeter 3465A
Oscilloscope 180C/1801A/1821A
15,5V
Settings for wave forms 1-8
Q3zic Rate 20n—1
Vernier CwW
Delay 20n-144
+17V Vernier ccw
Width 10n-14
Vernier mid pasition
Q30/C
/ Trans. Times 6n—0.54ls
Verniers ccw
OSMS/DW 1V,"DIV. Function NORM
Settings for waveforms 6—10
R E ‘
SQUARE WAV 0.5V/Div. e excor:
Width square wave
Q23, Q24/E —4,7V
@
—4.8V
L4/R94 1V/Div,
-0.3v
=2V
Q34/C

0.54s/Div. 1V/Div.
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9-10

1V/Div.
o
Q38/8 -9V
=T\
CR29/C
0.544s/Div. 2V/Div.
1V/Div.
@ —26V
Q39/C
-5.2v
0.5(s/Div.
0.2V/Div.
: ov
Q40/C
Q44/B -9v
0.5us/Div. 2V/Div.
DOUBLE PULSE 0.2V/Div.
ov
—9v

2V/Div.

1V/Div.
Q4s/8 —8.2v
O "
Qea/C -18v
OOUBLE PULSE 1V/Div.
1 o
Q45/8 -8.2v
"
Q44/C -1e8v
TEST EQUIPMENT:
Digital Voltmeter 3465A
Oscilloscope 180C/1801A/1821A
Settings for wave forms 1—5, 8—9 first
Rate 14-0.1m
Vernier mid position
Delay 14—0.1m
Vernier mid position
Width 14—0.1m
Vernier CCwW
Settings for wave forms 6—7, 8—9 second
same as above except:
Mode Double Pulse
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9-16

8015A OPTION 005 ONLY

TTL OUTPUT
_ 08015-66510 _ -
P/O AS BOARD A10
INTEGRATOR
+18v | 2 | +18v
H » +18v
CR2 ) J. c3 S RIH¥ ¢ RO
Q19 75v & I 47 $ 30 $ 825 |
1 |
‘D
R76 3 | _L
RS &
R77 | c < R4 $ R0 CR3 JCR4 gy
Ln— | 47 i: 140 10 ¢ o 35
30.1 30.1

g2

VWA

VA~
w

8=z

O
COTIL
1/ OuTPUT

IO A21

CHANNEL A

* R14 3560—50082 TTL Output voltage adjust (4.8 to 5.0V without load)

A108D A4 TTL OUTPUT 08015—-65510

oo
o-N

CR4




8015A OPTION 004 ONLY

DIRECT AMPLIFIER ACCESS

A32 BD AY DIRECT AMP ACCESS 08015—66532
(mounted on rear panel)

BOARD A32 (08015-66532) A25
+5V
|
R1 C1
I 3590 i.w 358 '

178% 178% 178$

i J?Vi’“'
| » - . TO S&41
Q T*
' CR5

CHANNEL BY-©
INPUT J2 >jR . RIBS R33 R4S RSs |
> >

[ &)
R7¢ R8 %
6223 278 d Ry weR
' 100 Y. HCR6 ]
- CR1 |
c3 R10
T.i7 CR2 133
-
| t
+5V
R1
' %590 .
CHANNELAY-O— Lo
INPUT J1 j SRI5 $R19 SR12 SR13 SR
$215 3215 5178 $178 $178 e
+ > <>—T TO S42
' (‘2 R 4CRO
7 '
|
R17
- 2RIZ Y CR ZCRI0

1] R16

—{

lag
el

R15

RiZ
B cin
[(R1Z2]
R11

CRY -
CR7}—-

GROUND ~—_|

OUTPUT A
TOA25542

-5V -9

+5V ]

QUTPUT B
TO A25 S41




9-14

1V/Div.
: —2.9V
— 48V
Q1/8
@ ov
s, Q8/C
0.54s/Div. 2V/Div.
0.5V/Div.
+1.3V
CR3/CR4 — oV
| +1.3V
CR1/CR2 — ov
0.5Us/Div.
2V/Div, -
+3.6V
Q1s/c — 26V
— 2.6V
* o
Q1e/C
—3.6V
1V/Div.

1O

INTE-

GRATOR
QUTPUT
R76, R81

0.2V/Div.
O o
Q21/B
O o
Q22/8
1V/Div.
—2.5V
Q21/C -5V
@ 2.5V
Q22/c
-5V
TEST EQUIPMENT:
Digital Voltmeter 3465A
Oscilloscope 180C/1801A/1821A

Settings for wave forms 1—7

Rate 1U—0.1m
Vernier mid position
Delay 20n—1u
Vernier C+

Width square wave
Trans. Time 5U—50u
Verniers CCW

Settings for wave forms 8—11

same exept: .

Width 10n—1
Vernier CCW
Mode B-DEL

NOTE: A wrong clamp voltage will cause a bad integrator
output.
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HEATSINK AY FOR Q8 TO Q15
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® @
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MP.1 i

i > MPL
4} )

NEED NOT BE
RELEASED TO
REMOVE

HEATSINK AY
FROM BOARD

TOP VIEW

U3, U4, US (1820—-0043)
uUsé, U7, U8 (1820—-0203)

(-)INVERTING INPUT A{O2

{+)NON-INVERTING INPUT A\ O~ &

TOP VIEW
(V+)
-

60 | INVERTING INPUT B
3 4 50 /NON-INVERTING INPUT B

U2 (1826—0092)

Q8-15

MP2

%HE%H}%

=]
SCREW (1 OF 3) TO REMOVE
ENTIRE HEATSINK AY.

aininininininin

a b

OO

u9, U10, U11 (1858-0030)




9-20 B
1V/Div 2V/Div .
CHANN. A & | : ! ; 120V g n
GAT. Q2/C ; ' 1.2V Utla/C 1 +10.2V
: - {pin 3) .
+8.5V
v9/D +0.5V levers in .
(pin 12) ~0.5V max seperat, (1.7V p-p)
PULSE TR. {max Ampl.)
Same A+B +10.2v B
(B-DEL
mode) .2y
@ +8.5V .
@ —1.20V
und/C
CHANN. B 9pin 14) .
GAT. Q2/C 0.5Us/Div.

) 0.5V/Div. 0.2V/Div. -
o 20 N
U?Oa/C +8V A2 TP1 +140 mv
(pin 3) levers in .
levers in min seperat. ~160mV
max sep. 474V (min Ampl.) 03vpp |
{max (0.6V p-p)

Ampl.) +8V @ +1.6V .
@ A2TP1_ _16Vv .
+7.4V levers in -(3 2V p-p) |
u10d/C ’ max spperat. '
{pin 14} {max Ampl.) .
0.5us/Div. 2V/Div
0.5V/Div.
@ TEST EQUIPMENT: .
Digital Voltmeter 3465A
U10a/C Oscilloscope 180C/1801A/1821A .
(pin 3) +7.9V
Settings for waveforms 1—3
levers in +6.8V Rate 1U—0,1m .
min . . . L.
(rrlrinsep (1.2V p-p) Vernier mid position
A Delay 20n—10 .
mpl.) +7.9v Vernier cw
+6.8V Width 10n—-14
@ Vernier mid position .
Trans. Time 6n—0.5Us
t:)1r?(j1£1(; Verniers CCwW .
Mode B-Del
Settings for waveforms 4—10 .
0.2V/Div. same exept:
@ Mode NORM B
U11a/C NOTE: Amplitudes are average values and may vary .
(pin 3) depending on min. amplitude adjust A2 R117 and max.
amplitude adjust A5 R80/R85. ‘
levers in +5.7V .
min sep.
{min {0.15V p-p}
Ampl.) .
+5.7V B ) .
ut1d/C
(pin 14) .
0.5Us/Div. .
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SWITCHING A21

INCLUDES INFORMATION FOR OPTIONS 002, 005, 006
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Burst option troubleshooting

PROCEDURE

Set scope to Tus/div adjust 8015A rate to exactly
1 MHz, width to about 25us.

Set 8015A to burst, adjust Ext trigg. input for signal.

Connect trigger output to trigger input cable of
A3 (use of an external trigger source is also
possible).

4, Disconnect the base connection of transistor
A6 Q1 and leave it as open base (rate generator
now enabled).
5. Disconnect pin 13 of A6 U12 from socket X2 and
leave as open circuit.
TEST SETUP 6.  Wire-connect the open track (from which A6U12
. ) pin 13 is disconnected) to GND on A8.
This procedure tests the burst board by interrupting . . .
the load loop and making the counter operate constantly. Set scope time base to internal trigger.
Thus an easy check of counter chain and gates (zero 8.  Check the waveforms detailed in the following
detect, comparator, load enable) is possible. list:
Test Burst board Osciltoscope display . X Slope
Paint reference point (10 divl Time/div trigger
1 U18 Pin 1 N A I R B us -
2 U15 Pin 4 | Dxwenwian  —of e gy -
3 U22 Pin 4 l 10 % screen width ﬂ— 10us -
4 U24 Pin 4 l 10 % screen width ——{_}:—— 0,1ms -
5 U24 Pin7 I 20 % screen width —>J—lr-— 1ms —
6 u2 Ping T~ 1o [ sows® -
U2 Pin8 10us -
7 U1 Ping W YU ros [ l 0,5ms* -
8 U12 Pin 13 J 1/100 % screen width ——b— 1ms +
9 U11Pin8 1 1% ~ff— 0 -
10 Us Pin8 ]j 1% _.u’._ ims -
1" U19 Pin 2 ' 17100 % ——F— ms -
12 Q3E | 17100 % _+_ 1ms +
13 Qr¢c T vy tus -
14 U19 Pin 13 l 17100 % _.t_ 1ms +
15 asc | 11100 % e ims +
16 U19 Pin 12 ' 1/100 % _—'4_ 1ms -
17 U12 Pin 10 | 17100 % —efr 1ms +
* Signals may show differently, depending on trigger. Note: Some signals are difficult to
see due to low duty cycle.
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MODEL 8015A

INDEX OF MANUAL CHANGES
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Page 3

Model 8015A

ERRATA

To specifications add: minimum pulse width for external input

10 us. To Section 1 and 7 and specifications add: Option 001

no longer available. To Table 7-3-1, Output Levels, add: Absolute
max input voltage level #20V.

Page 6-2 Rear panel illustration should show line selector
switches as S17 as well as S16.

Page 9-16 On A10 schematic, at connection to A21, add
reference "see page 9-23"

Page 9-17 A5/A25 schematic, below blue printing "to A10 ....
OPTION 005 only", change pin number from 5 to 4

Page 9-23 A21 schematic, below blue printing "ENABLE COMP
70 A10....." change pin number from 5 to 3.
Page 9-22 A21 layout (standord and Option 006), change wire
number 923 to 94 and 916 to 95. Transfer DS 1 from page 6
to this page.
Page 9-27 A31 schematic, change wire numbers 905 to 915
(Channel A lower ‘level connection) and 915 to ags,
transpose pin numbers X10-X with X10-8, X10-6 with X10-2.
Page 9-39 Schematic 8, change reference designator of SINGLE
PULSE switch (lower left) to S22.
Page 9-45 Schematic 10-1, Remote connector (X11) transpose
"24 UPPER LEVEL" with "25 LOWER LEVELY Transpose
the signal titles "BLL" with "BUL" and "ALL" with "AUL".
Page 9~7 Schematic 1, top left change +15V to +5V.
Page 9-~9 Schematic 2, left, middle, change value of C17 to 5.6n
Page 6-29 Parts list, change description of A27521
to "SWITCH THUMBWHEEL",
Page 1-3 Specifications: dimensions 425.5mm (16.75 in) wide,
132.6mm (5.219 in.) high, 3uS5.4mm (13.6 in.) deep.
Page 2-2 Change lower part of Figure 2-4 as follows:

AQOL
AQCL

] d )

— ). AQZZ
r AOPT

1oov 120v 220V 240V
PACE 4
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(l’,ﬂ HEWLETT

PACKARD

MANUAL CHANGES

Manual for Model Number 8015A

Manual printed on February 1981
Maﬁual Part Number 08015-90008

Make all ERRATA corrections.

Check the following table for your instrument serial prefix/serial number
and make the listed changes to your manual,

P New ltem
Serial Prefix or Manual Serial Prefix or ' Manual
Serial Number Changes Serial Number Changes
ERRATA 1822601796  on 1-13
1538G00976 ‘ 1 01876  on 1-14
1538G01001 1,2 02001 on 1-15
1538G01076 1-3 2027602241 on 1-16
1538G01126 1-4 02361 on 1-17
01127-01129 1-3 02451 on 1-18
01130-01137 1-4 02511 on 1-19
01133-01141 1-3 02571 on 1-20
01142 1-4 02891 on 1-21
01143-01146 1-3 03011 on 1-22
01147 1-4 . 0311 on 1-23
01148 1-3 2528G03171  on 1-24
01149 : 2528G03211 on 1-25
01149 on 1-4 2528603231  on 1-26
01276 on 1-5 2528G03291 on 1-27
2528G03331 on 1-28
01436 on 1-6 2528603351 on 1-29
1822G01486 on 1-7 2528G03361 on 1-30
01576 on 1-8 2528G03381 on 1-31
01606 2528G03421 on 1-32
on 1-9 2528603471 on 1-33
01646 on 1-10
01736 on 1-11
01766 on 1-12
Number of Pages: 19 Page 1
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Model 8015A

ERRATA

To specifications add: minimum pulse width for external input
10 us. To Section 1 and 7 and specifications add: Option 001
no longer available. To Table 7-3-1, Output Levels, add: Absolute

max input voltage level #20V. .
Page 6-2 Rear panel illustration should show line selector

switches as S17 as well as 5167

Page 9-16 On A10 schematic, at connection to A21, add
reference "see page 9-23"

Page 9-17 A5/A25 schematic, below blue printing "to Al0 ....
OPTION 005 only", change pin number from 5 to 4

Page 9-23 A21 schematic, below blue printing "ENABLE COMP
TO A10....." change pin number from 5 to 3.

Page 9-22 A21 layout (standord and Option 006), change wire
number 923 to 94 and 916 to 95. Transfer DS 1 from page 6-9
to this page.

Page 9-27 A31 schematic, change wire numbers 905 to 915
(Channel A lower level connection) and 915 to 985,
transpose pin numbers X10-X with X10-8, X10-6 with X10-2.

Page 9-39 Schematic 8, change reference designator of SINGLE
PULSE switch (lower left) to S22.

Page 9-u45 Schematic 10-1, Remote connector (X11) transpose
"24 UPPER LEVEL" with "25 LOWER LEVEL" Transpose
the signal titles "BLL" with "BUL" and "ALL" with "AUL".

Page 9-7 Schematic 1, top left change +15V to +5V,

Page 9-9 Schematic 2, left, middle, change value of C17 to 5.6n

Page 6-29 Parts list, change description of A27S21
to "SWITCH THUMBWHEEL".

Page 1-3 Specifications: dimensions 425.%5mm (16.75 in) wide,
132.6mm (5.219 in.) high, 345.4mm (13.6 in.) deep.

Page 2-2 Change lower part of Figure 2-4 as follows:

ey -]
[=1=} Qo
<< <<

[ <

toov 120v 220V ' 240V
PAGE 6



Model 8o015A

ERRATA (continued)

Page 9-31 Change U3 pin number 2 %o 3
and pin number 3 to 2. Throughout
diagram, add minus sign to all op amp
pin 2 connections, plus sign to all
op amp pin 3 connections,
Page '9-36 In gr id reference 7B, change Ul to U2.
Page 5-29 Change part number of A6U15,22 and
24 to 1820-127T7.
Page 9-31 Change T1 primary connections as shown: -
904 (@ |T1
260V ——+ | ~=-100V
220V—= y | | r—120V !
I =
|| . o
-, e || O507 |83
517 It || I
b I ] )
FL1 ——8 | {§.L: Q 905 |
¢ S e |
e 1 20| © )| -2
< | 7N |
-l- | :I O I V]
¢ S16 i1 o |
1 | ! O l B
902 2;‘3 l
C) F1 3 & I 28V
3
11| ¢ 28v
H © 3 | ]
S15 83|
| -

Page 9-21

Upper, middle, change L19 to L13, L17 to L11.

Lower left, MIN AMPL ADJUST R117, add C41 O.47 between_
+18V and ground. Lower middle, change U8 pin 4 connection to -18v.

Page 7



Model 8015A

ERRATA (continued)

Page 6-22 add
A5 W1 5081-1963 CABLE AY

Page 7-10, Figure 7-3-4, Pulse period range 3 should read :
100 to 1 us instead of 1000 to 1 us.

Replace page 7-18 and 7-19 as shown on the attached pages 7 and 8
of this manual change sheet.

Page 6-40 add :
Al0R14 0698-3178 R-F 487 1% .125W

Page 7-29, step 7-6-5 delete :
Upper level output accuracy : + 5% of control voltage.

Lower level of output pulse : held at oV + 250 mv.

Page 9-31, Service Sheet 7
Add to SWITCH BOARD Assy, reference A21.

Page 8



MODEL 8015A ERRATA (Cont.)

7-18

ADJUSTMENTS

Table 7-3~2. Adjustment procedure 1 for Option 003

Test Equipment: Oscilloscope arrangement as for rate, delay
width adjustments.

Remote Connector XI! Adjustment A33 A

Rate  Delay Width Rate  Delay Width
Ranget 3 . ¢ 9 Minimumadj. R17 R31 R42
Range2 2 5 R :
Range3 4 4 7 Maximum adj. RS R23 R34

NOTE: The standard instrument must be in specification.

PROCEDURE

Set corresponding switch to REM.

1.

2

3

5.

Set your ext vernier to the min limit ( 0 £, 0V, 1mA).
Enable required circuit witha TTL high fevel 2> +2.4V,
Lower limit: Select the 3 lower ranges one after the other
and measure on scope which range has the lowest relative

value (to setting).

Example: Rate (Vernier min)

Range 1 0.87s
Range 2 9.5ms
Range 3 97pus

Range 3 has the lowest deviation, so this range will be
adjusted 10% above the setting value (97ps in this case).
Upper Limit: Set your ext vernier to max limit {Soxaq, 9y

0.1mA). Select the 3 lower ranges one after the other and
measure which range has the highest relative value (to
setting).

Example: Rate (Vernier max)

Range 1 12ms
* Range 2 125 ps
Range 3 1.3 ps

Range 1 has the lowest deviation o this range will be
adjusted 10% above the setting value (12 ms in this case).

Set BO15A via opt 003 to min width.
If necessary readjust A3 R42 for (best compromise)
< 13ns

Page 9



MODEL 8015A ERRATA (Cont.)

7-19

ADJUSTMENTS

Table 7—3-3. Adjustment procedure 2 for Option 003

Test Equipment:

Remote Connector XII

Oscilloscope
Arrangement as for transition time

Adjustment A33

Transition Time XII ) leading edge trailing edge
Range 1 13  Minimum adjust R58 R76
Range2 12

Range 3 11 Maximum adjust R4S R66

NOTE: The standard instrument must be in specification.

PROCEDURE

1. Set transition time switch to REM.,
2. Setextvernier tominlimit{ 0 £,0V, 1maA).
3 Enable needed ranges witha TTL high level 2 +2.4V,
4 Lower limit:
Select the 3 lower ranges one after the other and measure
on scope which range has the lowest relative value (to
setting).
Example: (Vernier min)
Range 1 0.53s
Range 2 4.8ms
Range 3 54 us
Range 2 has the lowest deviation, so this range has to be
adjusted 10% below the setting value (4.8msin this case).
5 Upper limit:

Set ext vernier to max limit looka, 9V, 0.1mA).
Select thed lower ranges one after the other and measure
which Tange has the highest relative value (to setting).

Example: {Vernier max)

Range 1 5.2ms
Range 2 55 ps
Range 3 530 ns

Range 1 has the lowest deviation so this range has to be
adjusted 10% above the setting value (5. 2msin this case).

Page 10



Model 8015A

CHANGE 1

To Rear Panel Assembly add:
MP 38 5040-7221 FOOT (4 off)
MP39 2360-0201 SCREW (4 off)
MP40 2190-0918  WASHER (4 off)
MP41 3050-0016 WASHER (4 off)

CHANGE 2
Delete

MP22 08015-00214 PANEL REAR
Add

MP22 08015-60201 ASSEMBLY, REAR PANEL
of which S16, S17 and FL1 are part.

CHANGE 3

Page 9-22, 9-26, 6-23: A21/31 W1 is replaced by two indentical
cable assemblies: W1/W2 08015-61608 CABLE AY DUAL CO-AX.

CHANGE 4

On board A3 parts list change the following components.

Change A3 R133 0698-3437 R-F 133 1% .125W
Add A3 R231 0757-0410 R-F 301 1% .125W
A3 L17 9140-0114 COIL 10UH 10%

On board A3 component layout and on schematic. L17
and R231 are connected in series. L17 to Ql4 collector
and R231 to ground.

CHANGE 5

Page 6-9
Change FL1 9135-0035 FILTER LINE
Page 11



Model 8015A

CHANGE 6
Page 6-14. Change A2U2 part number to 1826-0111.

CHANGE 7
Page 6-10, change W3 08015-61616 CABLE AY POWER

Service Sheet 7 (Page 9-31), change LINE ON/OFF switch wiring as follows:

S1
-~ f\. (%)

F1
(208) 6 o218
FROM S e

(: o
: I || | |\J3
LINE I} | |
FILTER VK K
(98) ) o
1 1
CHANGE 8

Page 6-10, add A2C4 0160-0576 C-F  0.1uF
Page 9-18, add C4 between U4 pin 3 and ground at layout reference F3.

Page 9-21, (Service Sheet 5), center of diagram; add C4 between U4 pin 3
and ground.

CHANGE 9

Delete all information given in change 8 and change A2C40 on page 6-10
to 2.2uF, part no. 0160-0128.

CHANGE 10

Re-insert all information in change 8.
Also: On page 6-13 change R153 to 0698-3540 R-F 15.4 K
On page 6-15 add C74 0180-1974 C-F 10 UF

Page 12



MODEL 8015A

MANUAL CHANGE 11

On Table 6-3, change the Table of Replaceable Parts to read :

Fl 2110-0564 FUSEHOLDER BODY
F1 2110-0565 FUSEHOLDER CAP

F1 2110-0569 NUT HEX

MANUAL CHANGE 12
On Page 9-44, Service Sheet 10 add :

C4A3

On Page 9-47, change the Service Sheet 10-2 to read :

P/0 A33 BD AY 08015-66533

R4 2.74K

MANUAL CHANGE 13

On Page 6-9, change the Table of Replaceable Parts to read .:
MP14 5061-1964 COVER BOTTOM

Page 13



MODEL 8015A

MANUAL CHANGE 14
On Page 6-14, change the Table of Replaceable Parts to read :
A3C17 ~ 0160-5105 C-FXD 6200PF 400V + 5%

MANUAL CHANGE 15

On Page 6-13, Replaceable Parts and on Page 9-21, Service Sheet 5,
change to read :

A2R153 * 0698-3540 R-FXD 15.4K

MANUAL CHANGE 16

On Page 6-9, change the Table of Replaceable Parts to read :
MP23 08015-00210 PANEL FRONT

On Page 6-29. Replaceable Parts, Option 002 :
MP238 08015-00211 PANEL FRONT (for Option 002 only)

Delete: MP23A

Note that Option 005 is now integrated in the 8015A Standard instrument,
Option 004 and Option 006 are always combined and will be called Option 007.

MANUAL CHANGE 17

On Page 6-11, change the Table of Rep]a;eab]e Parts to read :
AZMP4 1205-0425 HEAT SINK

MANUAL CHANGE 18

On Page 6-15, Replaceable Parts :

Add: A3L18 9170-0029 CORE SHIELDING BEAD
On Page 6-18, change the Table of Replaceable Parts to read :
A3R30 0757-0424 R-FXD 1.1K 1%

On Page 9-7, Service Sheet 1:
Add: L18 is connected in series to the base of Q51.

Page 14



MODEL 8015A

MANUAL CHANGE 19

On Table 6-3, change the Table of Replaceable Parts to read :
R2,3,4,5,6 2100-3861 R-VAR 50K 10% 10w

MANUAL CHANGE 20

On Page 6-11, ciange the Table of Replaceable Parts to read :
A2Q13,14,15 1854-0784 XSTR NPN 2N 3866A

MANUAL CHANGE 21

On Page 6-22, Replaceable Parts List :
Add: A21R26 0698-3262 R-FXD 40.2 1% .125W

On Page 9-22, Service Sheet 6 and
On Page 9-31, Service Sheet 7, change to read :

R26 is connected in series between -5V and DS1.

MANUAL CHANGE 22

On Page 6-10/-14/-20, change the Table of Replaceable Parts

to read
A2C40 0160-0174 C-FXD 0.47UF 50V CER
Add: A2C18 0140-0190 C-FXD 39PF 5% 300V
A2R179 0757-0276 R-FXD 61.9 1% .125W
A2R180,181 0757-0401 R-FXD 100 1% .125W
ASC47* ,48* 0150-0121 C-FXD 0.1UF 20% S0V

Delete: A2C4

On Page 9-12, Service Sheet 4, change the Component Locator AS
to read :

In Ref.Des.Table and Grid Location
add :

C47* G3

C48* E3

Page 15



MODEL 8015A

MANUAL CHANGE 22 (Cont.)

On Page 9-17, Service Sheet 4 (A5) to read :

C47 is connected between Q16 emitter and ground and
C48 is connected between Q15 emitter and ground as a
factory selected value.

On Page 9-18, Service Sheet 4, change the Component Locator A2

to read :
—~R148
e
A2 Ly TTHT
5 L9 ” | .
5 Pl In Ref.Des.Table and Grid Location
b | |1 LiLil add s
Bad 2 128 goxx c18 F2
TEP  —cwo-T 297 §9%9 R179  F2
éi@@ LTy R6 1 o) R180 F5
4] ,5 R181 G3
AL | us o ) .
g1 LLadh b " de
28 & 5T feg 1!
= | T gy s
el [T o] 1]
MP
9 141
as ) I ‘:z
| ce T | & ]
5N\52 32 =T[ole
'(z\l le ag &'I i B
o0 el |1 ' | !
Sl =82 o
| oKy
[ ]

On Page 9-21, Service Sheet 5 (A2), change to read :

R181 is connected in series to C40,

R179 is connected in series to C53,

R180 is connected in series to C18 between Q21 collector
and ground.

MANUAL CHANGE 23

On Page 6-15, change the Table of Replaceable Parts to read:

A3C74 0180-1794 C-FXD 22UF 35V

Page 16



MODEL 8015A

MANUAL CHANGE 24 -

IMPORTANT NOTE: New part nunbers assigned to the
following items since all threaded
holes or screws are now METRIC!

On Page 2-0, Figure 2-2. Available Accessories, change:
Option 907 to read Kit 5061-9689
Option 908 to read Kit 5061-9677
Optian 909 to read Kit 5061-9683

On Page 6-9, change the Table of Replaceable Parts to read:

MP 9 5041-6819 CAP STP HNDL FNT
MP 9A 5041-6820 CAP STP HNDL RR
MP13 5001-1230 COVER TOP

MP14 5001-1231 COVER BOTTOM
MP16 5061-9510 COVER SIDE 132.6
MP24 08015-00217 PANEL SUB

MP34 5021-5803 FRAME FRNT 132.6
MP35 5021-5804 FRAME REAR 132.6
MP36 5021-5835 STRUT CRNR

MANUAL CHANGE 25

On Page 6-22, change the Table of Replaceable Parts to read:

A21 R5,6,11,12,

R24,25 0757-0422 R-F 909 1% .125W
[

On Page 6-24, change the Table of Replaceable Parts to read:

A24 CR 35-46 1901-0871 DIO-PWR RECT

MANUAL CHANGE 26

On Page 6-10, Replaceable Parts List:
ADD:
A2 C62 0160-3097 C-FXD .47UF CER

On Page 6-21, change the Table of Replaceable Parts to read:

A5 Q16 1854-0498 XSTR 1.4 GHz 400M

On Schematic BD AY OUTPUT A2 Page 9-21

ADD: C62 is connected from the +5V SIDE of A2 R49 to ground (Ground Point
of A2 C20)

Page 17



MODEL 8015A

MANUAL CHANGE 27

On Page 6-23, change the Table of Replaceable Parts to read:
A21  s7,9,10,11,12,13 3101-2334 SW SLIDE DPDT

MANUAL CHANGE 28

On Page 6-11, change the Table of Replaceable Parts to read:
A2 Q1 1854-0354 XSTR SI NPN
On Page 6-20, change the Table of Replaceable Parts to read:

AS Q7,8,19 1854-0354 XSTR SI NPN

MANUAL CHANGE 29

On Page 6-14, change the Table of Replaceable Parts to read:
A2 U3,4,5 1820-0493 IC 307 N
On Page 6-34, change the Table of Replaceable Parts to read:

A33 M 1820-0493 IC 307 N

MANUAL CHANGE 30

On Page 6-11, change the Table of Replaceable Parts to read:
.o} | 5180-2468 SELECT XSTR

On Page 6-20/21, change the Table of Replaceable Parts to read:

A5 0Q7,8,19 5180-2468 SELECT XSTR

MANUAL CHANGE 31

On Page 6-28, change the Table of Replaceable Parts to read:

A6 J3 1200-0508 Socket IC-14 CONT.

Page 18



MODEL 8015A

MANUAL CHANGE 32

On Replaceable Parts List, change to read:

A2 C2,3,9,10,13,14,15,
C16,19,20,21,26,28,
Cc29,32,33,34,35,36,
C40,41,42,43,46

A3 C34,36,40,41,47,48,
C63,64,66,67,71,72,73
0160-6596 C~-FXD .47UF 20%
A5 C13,16,20,21,23,29,31,
c32,35,36,37,38,40,41,
C43,45

A6 C1,13,15,16
A10 C1,2,3,

A32 C1,3

MANUAL CHANGE 33

On Page 6-10, change the Table of Replaceable Parts to read:

S15 3101-2954 SW-LINE

Page 19
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Table 5—12a. Performance Test Record

Hewlett-Packard

HP MODEL 8015A option
PULSE GENERATOR
Serial No. .............
5-2 Repetition Rate Test
'Sa:t‘teing Vernier Specific. Result
20n-1 ccw Z50MHz | ..., ..
20n-1u cw SIMHz | ..
1U—-0.1m ccw Z21MHz |
1-0.1m cw S10KHz | .........
0.1m-10m ccw <0ims | .........
0.1m-10m cw Z10ms | .........
10m-1 ccw <1oms | ...
10m-1 cw 215 .
Man, funktion  e—
5—3 Pulise Delay Test
SD:tltai:g Vernier Specific. Result
20n-1 cw 2 | L
1u-0.1m ccw s | L.
11—0.1m cw 20ams | ...,
0.1m—10m ccw <0tms | .........
0.1m-~10m cw 210ms | .........
10m—1 ccw <to0ms | ...,
10m-1 cw 21s |
5-4 Pulse Width Test
;‘2;“::9 Vernier | Specific. | Result
10ns—112 ccw <tons | ...
Outy Cycle ccw 50%t15% | .........
10n-1u CcwW 2w | .
114—0.1m ccw s | ...
1H~-0.1m cw 20ams | ... ...
0.1m—10m ccw <0Ims | .........
0.1m—10m cw 210ms | .........
10m—1 ccw <10ms | .........
10m—1 cw 215 |
Duty cycle
20n—1u cw 50%5% | .........
1U~0.1m CW+CCW | 50%6% | .........
0.1m—10m CCWtoCW | 50%6% | .........
10m—1s CWtoCCW | 50%5% | .........
55 Jitter Test
Range - Specific. Resuit
Rate - <O0.1%+50ps |.........
Delay - <0.1%450ps | .........
Width - <0.1%+50ps |.........
5—6/7 External Mode Check
Ext. Trigger
POS | —
NEG —3
Ext. Gate
POS —/
NEG | ——
Ext. Width
POS —/
NEG | —

5-13

Testedby ....... ... ... . .
Date.....................
5-8 Transition Time Check
. LE TE i
Setting Vernier | Vernier Specif. | Result
6n—0.5u ccw CcCcw <6ns  {.........
6n—0.51 cw cw 2050 [.........
2510 1K
6n—0.5u
NORM ccw ccw <8pg |l
COMPL ccw ccw S8ns ...
A+B, Zs 5052
6n--0.5u
NORM cCcw ccw Sibns |.........
COMPL ccw ccw <15ns |.........
0.51—50u ccw ccw <OS5us |.........
0.514—504 cw cw 250U |.........
504—5m ccw ccw S50us | .........
50u—5m cw cw 25ms |.........
5m=~0.5 ccw ccw <5ms [.........
5m-0.5 cw cw 2055 |.........
5-9 Pulse Perturbation
Specific. 27;“"
Overshoot, Ringing SE5%(0%) | .........
Preshoot, droop, linearity [ <6% | .........
5—-10 Pulse Amplitude
Levers . Resuit
Int Zs {separation) Swing AI;
5052 max 28V |.........
5082 min <ivo
1K max 216V ...
1KS2 min <2v [l
A+B
5082 max 216V L
5082 min <2v |l
1K£2 (both) max 230V | ...
min <4av ..l
5—11 Trigger Output Test
Specific. Result
Trigger Output width 9nst5ns .
5-12 SAFETY CHECK 1
7—-2—-1 OPTION 002 —
7-3—2/3/4 OPTION 003 3
7—4-2 OPTION 004 —]
7—-5—1 OPTION 005 -
7—-6—1 OPTION 006 /A






