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NO OTHER WARRANTY 1S EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTI-
CULAR PURPOSE.
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THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY

OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customner assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
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SECTION |
GENERAL INFORMATION

1-1 INTRODUCTION

1—2 This Operating and Service Manual contains in-
formation required to install, operate, test, adjust and
service the Hewlett-Packard Model 8165A. Figure 1—1
shows the mainframe and accessories supplied. This
section covers instrument identification, description,
accessories, specifications, and other basic information.

1-3 A Microfiche version of this manual is available
on 4 x 6 inch microfilm transparencies {(order number
on title page). Each microfilm contains up to 60 photo-
duplicates of the manual pages. The microfiche package
also includes the latest Manual Changes supplement as
well as all pertinent Service Notes.

1—-4 SPECIFICATIONS

1-5  Instrument specifications are listed in Table 1-2.
These specifications are the performance standards or
limits against which the instrument is tested.

1-6 SAFETY CONSIDERATIONS

1—-7 The Model 8165A is a Safety Class 1 instrument
(it has an exposed metal chassis that is directly connected
to earth via the power supply cable).

1—8 This operating and service manual contains in-
formation, cautions, and warnings which must be follow-
ed by the user to ensure safe operation and to maintain
the instrument in a safe condition.

1-9 INSTRUMENTS COVERED BY
MANUAL

1—10 Attached to the rear of this instrument is a serial
number plate (Figure 1—3). The first four digits of the
serial number only change when there is a significant
change to the instrument. The last five digits are assigned
to instruments sequentially. The contents of this manual
apply directly to the instrument serial number quoted
on the title page. For instruments with lower serial num-
bers, refer to the backdating information in Section Vi
of this manual. For instruments with higher serial num-
bers, refer to the Manual Change sheets at the end of
this manual. In addition to change information, the

Manual Change sheets may contain information for
correcting errors in the manual. To keep this manual as
up-to-date and accurate as possible, Hewlett-Packard re-
commends that you periodically request the latest Man-
ual Change supplement. The supplement for this manual
is identified with this manual’s print date and part num-
ber, both of which appear on this manual’s title page.
Complimentary copies of the supplement are available
from Hewlett-Packard.

HEWLETT- PACKARD GmbH

1536G 00062

BOBLINGEN ... .. ..

Figure 1—3. Serial Number Plate

1-11 DESCRIPTION

1—12 The HP Model 8165A Programmable Signal
Source provides sine, triangle and square waveforms in
the frequency range 1 mHz to 50 MHz. Operating modes
include: normal {internal trigger), voltage-controlled
oscillator, external trigger, gate, burst and FM. Output
capabilities include normal/invert, selectable source
impedance, variable offset up to £ 10 V and variable
amplitude up to = 20 Vpp. Microprocessor design makes
mode selection and parameter setting easy whether done
manually or programmed over the HP-IB*, Current
operating status, including notification of operating or
programming error, is available to the bus and indicated
on the front panel.

* Hewlett-Packard Interface Bus, Hewlett-Packard’s
implementation of |EEE Standard 488 ,,Standard Digital
Interface for Programmable Instrumentation”.

1-13 OPTIONS

1-14 8165A Option 002 provides additional AM
feature and up/down logarithmic sweep modes. The
sweep modes have selectable start and stop frequencies
and the sweep time may be selected from six discrete
values. Sweep start may be externally triggered or, for
continuous operation, internally triggered.

NOTE: Option 001 (additional sweep mode only) is
obsolete. Refer to Backdating.
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1-15 8165A Options 907, 308 and 909 provide handies ITEM HP PART NUMBER

and/or rack mounting accessories. Refer to Figure 1—-2. 1A Fuse for 230V operation 2110—-0001
1—16 8165A Option 910 provides an additional manual. 2A Fuse for 115V operation 21100002
Power cable see Figure 2—2
User’s Reference (inserted 08165—-90011

1—-17 All options will be delivered with the instrument

if ordered at the same time as the instrument, in pull-out under instrument)

1-20 RECOMMENDED TEST EQUIPMENT
1—18 ACCESSORIES SUPPLIED 1-21 Equipment required to maintain the model 8165A
is listed in Table 1—1. Other equipment can be substituted
if it meets or exceeds the critical specifications listed in
the table.

1—19 The 8165A is supplied complete with the follow-
ing items (see Figure 1—1):

Table 1—-1 Recommended Test Equipment

Scope HP1740A 100 MHz bandwidth P, A
Pulse/Function generator HP8116A 1 Hz-1 MHz, square, pulse, offset, sine P, A
Voltage source HP6213A 100 mV - 10 V de P, A
System controller HP9825A+98034A Desktop computer, HP-IB interface P
Logic analyzer HP1600A 16-bit T
Logic probe HP545A TTL, MOS T
Cable assembly (3) HP11170B 50 Ohm, 61 cm (24 in), BNC P, A
Cable assembly (2) HP11170A 50 Ohm, 30 em (12 in), BNC P, A
Feedthrough termination HP10100C 50 Ohm, BNC P, A
Power attenuator NARDA 766-20 20 dB, 20 W P, A
BNC Tee HP1250-0781 1 male, 2 female P, A
Adapter HP1251-2277 Banana/BNC female P, A
1:1 Probe HP10007/8B BNC/retractable hook A
10:1 Probe HP10006B BNC/retractable hook A
Capacitor HP0160-372 0.47 uF A
Extender board 09865-66514 24 pin T
Extender board 5060-0630 22 pin T
Extender board HP5060-1742 18 pin T
Extender board 5060-0258 12 pin T
Extender board 5060-0651 6 pin T
Power meter HP436A 100 k - 50 MHz P, A
Power sensor HP8482A 1 uW - 100 mW, 100 kHz - 50 MHz P, A

7T11/7811 and
S-3A

INSTRUMENT RECOMMENDED REQUIRED USE*
MODEL CHARACTERISTICS
Counter HP5345A 50 uHz to 50 MHz, 8 digit display P, A
Digital voltmeter HP3455A 0.1-20 V, ac rms and de. 0.004% accy. P, A
Spectrum analyzer HP181A + 8557A 1 - 50 MHz P, A
or HP141T +
8552A + 8556A
Spectrum analyzer HP3580A 100 Hz - 1 MHz A
Sampling scope TEK7603 with Dual channel, 2 mV/div, P, A

10 ps - 50 us/div.

* P = Performance Test; A = Adjustments; T = Troubleshooting

1-2
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Table 1—2 Specifications

Frequency Characteristics

Waveforms: Sine, square, pulse, triangle, ramp.

Range: 0.001 Hz to 50.00 MHz (0.001 Hz to 19.99 MHz
for 20 and 80% duty cycle/symmetry).

Accuracy, Stability and Résolution:

Nom Trig, Gate, Burst
f<1kHz f>1kHz
Accuracy 0.001% * 0.001%* 5%
Stability over 1 hour |2 1x10°6+ £ 1x100% +5x104#s

Stability over 24 hours{+ 1x10°6* +1x10°6% + 1x10°3%*
Resolution (digits) 4 4 3

* Accuracy and stability can be im'proved by phase locking to an
external frequency reference.

** After 15 minutes.

< 0.2% at 20/80% duty cycle/symmetry

<0.1% (> 1 kHz)

< 0.02% (0.1 Hz — 999 Hz), further improvement
at lower frequencies.

Jitter:

Output Characteristics

(50 2 Source terminated by 50 £2 load unless stated
otherwise) -

Range: amplitude and offset independently variable within
£10V.

Source Impedance: selectable 50 Q + 1% or 1 k2 + 10%,
in parallel with 50 pF.

Amplitude: 10.0 mVpp to 10.0 Vp ,
200V,,t020.0V {)1 k £ into 50 Q).
PP | 9%
Accuracy Sine Square Triangle Ramp Pulse ]
| oL VVIms o sox) 20%-80% 20%-80%
< 1 kHz +/-3% +/-2% +/-3% +/-3X +/~2%
1 kHz - 4.99MHz +/-3% +/-2% */-3% +/-5% +/-2%
5§ MHz - 19.9 MHz +/- 8% +/-5% +/-10% +/-10% +/-5%
20 MHz - SOMHz +/-8X +/-5% +5X to
-2

Resolution: 3 digits.

Offset: 0tox5.00V,
0to* 10.0 V (1kQ2into 50 Q2).

Accuracy: * (1% programmed value + 1% signal Vpp
+20 mV).

Resolution: 2 digits (10 to 99 mV), 3 digits (= 100 mV).

Baseline Drift (Trig, Gate and Burst modes): < 5% of
peak amplitude.

Sine Characteristics (Norm mode):
Harmonic Components: Up to 5 MHz, THD < 1% of
fundamental. Above 5 MHz, all harmonics at least 30 dB
below fundamental.
Spurious: all non-harmonically related outputs at least
40 dB below fundamental.

Triangle/Ramp Characteristics
Symmetry: 20, 50, 80% selectable.
Linearity: (10% to 90%): * 1% (up to 5 MHz),
* 5% (above 5 MH2).

cont’d.

Square/Pulse Characteristics:
Duty cycle: 20, 50, 80% selectable.
Transition times (10% to90% ): < § ns,
< 7ns(1kQ into 50 Q).
Preshoot/Overshoot/Ringing: + 5%,
+10% (1 k2 into 50 2).

Operating Modes

Norm: continuous waveform is generated, phase locked to
an internal 10 MHz crystal reference.

VCO: external voltage (100 kHz max) from 10 mV to 10 V
linearly sweeps 3 decades up to top of decade in which
the 8165A frequency is set. Four bands limited to less
than 3 decades:

100 mV — 10V for 100 kHz — 10 MHz
and 10 Hz — 1 kHz,

10mV — 2V for 100 kHz — 20 MHz,

50mV — 5V for 500 kHz — 50 MHz.

Trig: pos. ext input pulse > 10 ns wide generates one output
cycle. Upper level 2 +250 mV, lower level < QV.

Gate: oscillator.enabled when ext input > +250 mV, dis-
abled when < 0 V. First and last output cycles are always
complete.

Burst: a preprogrammed number of output cycles is generat-
ed. Min. time between bursts 50 ns. Burst length 0 to
9999 cycles. Min. trigger pulse width 10 ns, upper level
=2+ 250mV, lower level <O V.

FM: 0to* 1V modulates 0 to * 1% deviation.
Modulating Frequency: 100 Hz to 20 kHz (Norm mode),
de to 20 kHz (Gate mode with carrier frequency
= 1 kHz).

Input Impedance: 10 k{2 typical.

AM (Option 002 only): 0 to 2.5 Vpp modulates 0 to 100%
modulation depth.
Modulating Frequency: dc to 10 MHz (-3 dB).
Input Impedance: 10 k{2 typical.
Pulse Modulation: transition times < 50 ns.
Envelope Distortion (dc to 250 kHz mod. freq.):

Carrier Modulation Distortion

< 1MHz 0 to 90% < 1%

> 1MHz 0 to 30% < 3%
Carrier Frequency Deviation: < 0.01%, 0 to 30% modula-
tion.

Sweep (Option 002 only): provides logarithmic up/down
sweep up to 3 decades between limits set on the 8165A.
As in VCO mode, 4 bands limited to less than 3 decades
Min frequency 1 mHz.

Sweep-rate: 0.01, 0.1, 1, 10, 100, 1000 seconds per
decade selectable.

Trigger: one up-down sweep per trigger pulse (upper
level 2 +250 mV, lower level < 0 V, width = 10 ns).

Accuracy: sweep start frequency * (15% + 0.5% of max.
stop frequency), sweep stop frequency * 15%.

Resolution: 2 digits.

1-3
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Table 1-2 Specifications (continued)

Auxiliary outputs and inputs

Ext. Input: external signals used in VCO, Trig, Gate, Burst
and (Option 001) Sweep ext. trig.
Signal range in VCO: 10 mV to 10 V for 3-decade sweep.
Signal thresholds in Trig, Gate, Burst, Sweep ext trig:
+250 mV (upper), 0 V (lower).
Max. input: + 20V,
Input impedance: 10 k$2 typical.

Sync. output: one trigger pulse per main output cycle.
Amplitude: 3 Vpp into open circuit (1.5 vpp into 50 £2).

Ext. 10 MHz ref.: external 10 MHz, TTL, system clock.
Rear panel switch selects ext or int clock as intrument
reference.

Mod Inp: FM and (Option 002 only) AM input.
Signal range in FM:0 to + 1 V for 0 to * 1% deviation.
Signal range in AM: 0 to 2.5 Vpp for 0 to 100% modula-
tion depth.
Max. input: £20V.
Inpitt impedance: 10 k<2 typical.

Sweep out (Option 002 only): triangular sweep voltage, O
to 2.99 V amplitude for 3 decades (1 V/decade).

HP-IB capability and microprocessor

Code Interface Function Code Interface Function
SH1 Source Handshake SR 1  Service Request
AH 1 Acceptor Handshake RL1 Remote/Local
T6 Talker (basic talker, PP O No Parallel Poll
serial poll, unaddress DCO No Device Clear
to talk if addressed DT 1  Device Trigger
to listen) Co No Controller
L4  Listener (Basic listener), E1 Three-state Bus

unaddress to listen if Drivers

addressed to talk)
Accuracy: See Frequency and Output Characteristics

Settling times:
Frequency: < 20ms to* 5% of programmed value. In
Norm mode, and in Trig, Gate, Burst at frequencies
< 1kHz : <70 ms to *+ 2% of programmed value,
< 300 ms to final value.
Other Functions: 20 ms. The following range changes can
take up to 200 ms:

Change of duty cycle.

Selection to or from Sweep/VCO.

Changing up to/down from the following decades:
Frequency 1 kHz, 10 kHz, 100 kHz, 1 MHz, 20 MHz.
Amplitude 100 mV, 1V
Offset 1 V.

Number of bytes sent/received
Listener: up to 65 bytes (89 in Option 002) for one
complete set of operating parameters.
Talker-Learn Mode: 8 lines. Each line up to 16 bytes
plus CR LF. Total: 144 bytes max.
Talker-Error Message: 1 byte.

Byte Rate:
Function Time (typical values): set up as talker/listener
1.1 ms, receiving time per character 0.1 ms, processing
per parameter 3.0 ms, entry time per digit 2.0 ms, check
time per parameter entry 5—10 ms, waveform/duty cycle/
modulation 1.0 ms, input mode 6.5 ms, output modes
9.0 ms, recall 25 ms, store 380 ms.

Memory: 10 addressable locations plus one for existing
operating state.
Capacity: each location can store a complete set of
operating parameters and modes.
Access time: 20 ms each location.
Storage time: internal battery provides memory retention
for approx. 4 weeks at room temperature. Battery re-
charges when 8165A is switched on.

General

Power Requirements: 100 V, 120 V, 220V or 240 V;
+5V to —10%, 48 to 66 Hz, 200 VA max.

Environmental: operates to specifications from 0 to 50°C,
and with relative humidity to 95% at 40°C.
Storage: —20 to +70°C.

Weight: net 12 kg (26.5 1bs.). Shipping 16 kg (35.3 1bs.).

Dimensions: 426 mm wide, 145 mm high, 450 mm deep
(16.8 x 5.7 x 17.7 inches).

Accessories Available: The following cables for intercon-
necting HP-IB instruments to the bus are available:

10631A 1m(3.28ft)  10631C 4 m(13.1ft)
10631B  2m(6.56ft)  10631D 0.5 m (1.64 ft)

The following adapters for connecting to the DUT are
available:

15104A  Adder/Splitter
15450A  Adapter for terminating at DUT
15451A  TTL-CMOS Translator. CMOS level
originates from DUT thus protecting it.
OPTIONS

Option 002: Sweep and Amplitude Modulation
Option 003: Rear Panel I/O

Option 907: Front Handle Kit,
p-n. 5061-0089

Option 908: Rack Mounting Kit,
p.0. 5061-0077

Option 909: Combined Front Handle and Rack
Mounting Kit, p.n. 5061-0083

Option 910: extra Operating and Service Manual

Specifications describe the instrument’s warranted performance.
Supplement characteristics — identified by the word ‘‘typical”

— are intended to provide information useful in applying the
instrument by giving typical, but non-warranted, performance

parameters. .
Data subject to change
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Installation

SECTION i
INSTALLATION

2—1 INTRODUCTION

2—2 This section provides installation instructions for
the instrument and its accessories. It also includes in-
formation about initial inspection and damage claims,
preparation for use, and packaging, storage and ship-
ment.

2--3 INITIAL INSPECTION

2—-4  Inspect the shipping container for damage. If the
container or cushioning material is damaged, it should be
kept until the contents of the shipment have been check-
ed for completeness and the instrument has been checked
mechanically and electrically. The contents of the ship-
ment should be as shown in Figure 1—1 plus any accessor-
ies that were ordered with the instrument. Procedures

for checking the electrical operation are given in Section
3. If the contents are incomplete, if there is mechanical
damage or defect, or if the instrument does not pass the
operator’s checks, notify the nearest Hewlett-Packard
office. Keep the shipping materials for carrier’s inspec-
tion. The HP office will arrange for repair or replacement
without waiting for settlement.

2-5 PREPARATION FOR USE

2—6 Power Requirements

2—-7  The instrument requires a power source of 100V,
120V, 220V or 240V (+5%, —10%) at a frequency of 48
to 66 Hz single phase. The maximum power consump-

tion is 200 VA.

2—-8 Line Voltage Selection

CAUTION ;

BEFORE SWITCHING ON THIS INSTRUMENT make
sure that the instrument is set to the local line voltage.

2-9  Figure 2—1 provides information for line voltage
and fuse selection:

100V « 2A » 120V

220V « 1A - 240V

Figure 2—1.  Switch Settings for the various Nominal
Powerline Voltages

2—-10 Power Cable

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 auto-
transformer for voltage reduction, make sure that the
common terminal is connected to the neutral pole

of the power source (non-symmetrical supplies).
Ensure that the ground connection is preserved).

b. The power cable plug shall only be inserted into a
socket outlet provided with a protective ground con-
tact. The protective action must not be negated by
the use of an extension cord without a protective
conductor.,

¢.  Before switching on the instrument, the protec-
tive ground terminal of the instrument must be
connected to a protective conductor of the power
cable. This is verified by checking that the resistance
between the instrument chassis and the front panel
and the ground pin of the power cable plug is zero
ohms.,

2-11 Inaccordance with international safety standards,
this instrument is equipped with a three-wire power cable.
When connected to an appropriate ac power receptacle,
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this cable grounds the instrument cabinet. The type of
power cable shipped with each instrument depends on
the country of destination. Refer to Figure 2—2 for the
part number of the power cords available.

2—12 If the plug on the cable supplied does not fit your
power outlet, then cut the cable at the plug end and
connect a suitable plug. The plug should meet local
safety requirements and include the following features:

Minimum current rating of 2A
Ground connection
Cable clamp.

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

NEMA TYPE SCHUKO TYPE
HP Part No. 8120—1348 HP Part No. 8120—1689

LINE = BLACK LINE = BROWN
NEUTRAL = WHITE NEUTRAL = BLUE
GROUND = YELLOW/GREEN GROUND = YELLOW/GREEN

BRITISH STANDARD TYPE
HP Part No. 8120-1351

USED IN AUSTRALIA
HP Part No. 8120—1369

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

LINE = BROWN
NEUTRAL = BLUF
GROUND = YELLOW/GREEN

Figure 2—2. Power Cables Available: Plug Identification

2—13 HP-I1B Connector

2—14 The rear panel HP-1B connector (Figure 2—3}

is compatible with the connectors on Cable Assemblies
10631A, B, C and D. If a cable is to be locally-manufactur-
ed, use connector male, HP part number 1251-0293.

2-2
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SHIELD
GND
11 ATN
GUARDGROUNDS |10 SRQ
TWISTED WITH 9 (FC
PIN CONNECTIONS < o
(GND AT SYSTEM NDAC
CONTROLLER) 7 NRFD
L6 DAV
REN EOI
D108 DI04
D107 D103
D106 D102
0105 D101
TYPE 57
MICRORIBBON
CONNECTOR.

Figure 2—3. HP-IB Connector

2—15 HP-IB Logic Levels

2—16 The 8165A HP-IB lines use standard TTL logic.
Logic levels are as follows:

True = low = digital ground or OV dc to +0.4V dc,
False = high = open or +2.5V dc to +5V dc.

All HP-IB lines have LOW assertion (‘’1”’) states. High
states are held at +3V dc by pullups within the instru-
ment. When a line functions as an input, approximately
3.2mA of current is required to pull it low through a
closure to digital ground. When a line functions as an
output, it will sink up to 48mA in the low state and
approximately 0.6mA in the high state.

CAUTION

Isolation. The HP-IB line screens are not isolated from
outer chassis {frame) ground.
2—-17 Operating Environment

2—18 The instrument will operate within specifications
when the ambient temperature is between 0°C and 50°C.



Model 8165A

2—19 FRONT HANDLE/RACK MOUNTING

2—-20 Figure 1—2 shows the possible handle/rack-
mounting configurations. If handles are fitted and sub-
sequently need to be removed, the plastic trim must first
be taken off as shown in Figure 2—4.

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

Figure 2—4. Removing Plastic Trim

2—21 USE OF REAR PANEL CONNECTORS

2—22 The 8165A is supplied with a duplicate set of
BNC connectors on the rear panel (Figure 3—1) which
are not connected internally. If, typically in a rack
environment, any or all of the front panel BNC inputs
or outputs are preferred to be taken via the rear panel
instead, the instrument covers must be removed (switch
off power and disconnect from supply) and the internal
leads on the rear panel BNC's substituted for those of
front panel.

2—23 CLAIMS AND REPACKAGING
2—-24 Claims for Damage

2—25 |If physical damage is evident or if the instrument
does not meet specification when received, notify the

Installation

carrier and the nearest Hewlett-Packard Sates/Service
Office. The Sales/Service Office will arrange for repair

or replacement of the unit without waiting for settlement
of the claim against the carrier.

2—26 Storage and shipment

2—-27 The instrument can be stored or shipped at
temperatures between —20°C and 70°C. The instrument
should be protected from temperature extremes which
cause condensation within the instrument.

2—-28 If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office, attach a tag showing
owner, return address, model number and full serial
number and the type of service 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. General instructions for re-packing are as follows:

1. Wrap instrument in heavy paper or plastic.

2. Use strong shipping container. A double wall
carton made of 350-pound test material is adequate.

3. Use enough shock-absorbing material (3 to 4-inch
layer) around all sides of instrument to provide firm
cushion and prevent movement inside container,
Protect control panel with cardboard.

4, Seal shipping container securely.

5. Mark shipping container FRAGILE to encourage
careful handling.

6. In any correspondence, refer to instrument by
model number and serial number.
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ooe @

A

‘fs}

8165A OPTION 002
FRONT PANEL

B165A PROGRAMMABLE SIGNAL SOURCE 1mH}-50MH2
HEWLETT - PACHKARD

» REMOTE

—— FUNCTION — (i—p,jurv CYCLE - PARAME TER -~
A ST 20% 50% 807 | 9 y

= {INPUT MODE - “aweer
TRIG  GATE BURST EXT YRIG INT

1, i
LINE@  EXT INPUT-—
OFF« « 0K i

0 LINE ON/OFF. Primary ac power switch and
indicator.

&} INPUT MODE. Pushbutton selectors for NORM
(continuous), VCO (voltage-controlled oscillator), ex-
ternal TRIGger, GATE and triggered BURST modes.
Built-in indicator lights when mode selected. Additional
modes in Option 002: SWEEP EXTernal TRIGger and
SWEEP INT TRIG (continuous).

%) FUNCTION and DUTY CYCLE. Two sets of
pushbuttons select output waveform: sine, triangle,
square, ramp 20 % / 80 %, pulse 20 % / 80 %.

@ EXT INPUT. Connector for external signal in

VCO, TRIG, GATE, BURST and (option 002 only)
SWEEP EXT TRIG modes.

£ MAN. Manual trigger for TRIG and BURST
modes.

Figure 3—1 Controls and Connectors

» FREQUENCY # SWEEP START

& BURST & SWEEP STOP & AMPLITUDE

o ENTRY ==y
 mbzonmV] HZoRY]

SYNC OUTPUT

J‘*%% MODULATION FM, Selects frequency modulation.

%4 REMOTE indicator lights when system
controller assumes control.

“%? LOCAL RESET push-button enables manual

return to local (but see local lockout § 3—73).

"f&% ERROR lamp indicates operator or program
error.

4-digit display for frequency and (option 002)
sweep start. Lamps indicate magnitude and parameter.

%5,? 4-digit display for burst length and (option 002)
sweep stop.

4-digit display for amplitude and offset voltages.
%% 4 T pARAMETER, DATA, ENTRY keys for

3-step operation: select parameter, select data, enter
magnitude.

s SWEEP TIME (SIDEC,) oy

LTLLLT

4 e FUTPUT MODE —
] - DisABLE NV Im

o 3 :
ouTRUT . L

+ OFFSET -
[it)
..‘l1 @
nnl we Q .

oureut Q

ooz out ]

, VERNIER keys allow output frequency,
amplitude and offset to be varied after selecting para-
meter.

STO/RCL. Current set of operating modes and
parameters can be stored in one of 10 addressable
locations by pressing STO key followed by any integer
0—9. Previously stored data can be re-instated by
pressing RCL and appropriate integer key.

SWEEP TIME (Option 002 only). Pushbutton
selectors for sweep time, Built-in indicators light for
selected range.

SYNC OUTPUT.BNC connector providing
SYNC OUTPUT signal.

OUTPUT. BNC connector providing signal
output.

<3¢ OUTPUT MODE, Pushbuttons enable/disable out-

put, selects normal or inverted output, 1 k§2 or 50 §2
source impedance. Built-in indicators light for selected
status.

VOLTAGE SELECTOR

240V, 280V,
120V 220v
220v 120V
100V mov

1001120/220/240V 51 =104
48- 66Hz 200VA MAX

E MODULATION AM. Selects amplitude modulation {Option 002).

HP-IB address selector.
HP-1B connector.

Connector and switch for external 10 MHz
reference.

Modulation input for MOD FM mode and MOD
AM mode.

Auxiflary connectors for EXT INPUT, SYNC
OUTPUT and OUTPUT are fitted on rear panel. These
may be connected internally instead of the front panel
connectors.

Fuse and line voltage selector.

Line input.

3-0
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Operation

SECTION Il
OPERATION AND PROGRAMMING

3—1 INTRODUCTION

3—2 This section explains the functions of controls,
connectors and indicators, and provides operating and
programming information. The sweep and AM option
(002) is included.

3—3 SPECIAL OPERATING
CONSIDERATIONS

3—4 The following steps must be taken before apply-
ing power to the Model 8165A.

a) Read the safety summary at the front of this
manual.

b) Be sure the power selector switches are set
properly for the power source being used to avoid
instrument damage.

c) Ensure load is not overdriven {up to 20 V p-p or
400 mA can be delivered).

i CAUTION

Do not change the LINE SELECTOR Switch setting
with the instrument on or with power connected to the
rear panel.

3—-5 OPERATORS CHECKS

3—6 Use the performance checks in Section IV to
verify proper operation of the 8165A.

3—7 CONTROLS, CONNECTORS AND
INDICATORS

3-8 Refer to Figure 3—1.

3—9 OPERATING INSTRUCTIONS

3—10 Operating modes and parameters can be set on
the front panel (local operation) or programmed using
the HP-1B. The operating modes, selected by pushbuttons
with built-in indicators, are explained in the following
paragraphs. Signal parameter selection, involving a 3-step
operation (select PARAMETER, select DATA, ENTER
units) and using a numerical display with a units indica-
tor, is dealt with in § 3—45.

3-11 Commence by setting the LINE switch on and
press the DISABLE/ENABLE button (the lamp should

go out, indicating that the output is enabled). The 8165A
will have automatically assumed the operating state
prevailing at switch-off (see also § 3—59). Should the
ERROR lamp flash, an incompatible setting has been
attempted and reference should be made to § 3—60.

FREQUENCY RANGE 1 mHz — 50 MHz

SYNC QUTPUT +08V
INTO 50

b ZERO VOLTS
T ——-

r-——
P\ Vour |
OUTPUT-SINE {F1) —— N\¢ — +—#/— —{ - OFFSET LEVEL
| |
|
|

Vout
OUTPUT—TRIANGLE(F?)—;—— — 1 —il— OFFSET LEVEL
| | T=1/8165A frequency,
|

For Vg1 (amplitude) and offset,

refer to para 3—42.
Vour
OUTPUT-PULSE (F3) —_— 1 - OFFSET LEVEL

Figure 3—~2 Normal Mode (50 % duty cycle/symmetry)

FREQUENCY RANGE 1 mHz — 19.99 MHz

SYNC OUTPUT

L

——— T —— T =1/8165A frequency

OUTPUT RAMP (F2) 20 %

{

OUTPUT PULSE (F3) 80 %

J

SYNC OUTPUT

r

OUTPUT RAMP (F2) 80 %

OUTPUT PULSE (F3) 20 %

Figure 3—3 Normal Mode (20 and 80% duty cycle/symmetry)
3-1
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3—12 Function and Duty cycle

3—-13 As shown in Figures 3—2 and 3—3, triangular or
square wave output with 20, 50 or 80% symmetry/duty
cycle, or sine wave may be selected by pressing the
appropriate FUNCTION and DUTY CYCLE buttons.
The Figures, in which NORM input mode (§3—15) and
NORM output (§ 3—44) are assumed, also shows the
relationship between OUTPUT and SYNC OUTPUT.

3—14 Input Modes (Note: frequency generation
above and below 1kHz are dis-

similar, see 83—37).
3—15 Normal Mode (NORM) (Figures 3—2, 3—3).

3—-16 When normal mode is selected, the output is
continuous and its frequency is determined by the
FREQUENCY setting (§3—46).

3—17 Voltage-controlled Oscillator Mode (VCO)

3—18 In this mode, a signal applied to the EXT INPUT
connector determines the output frequency. The applied
signal may change at rates up to 100 kHz. The working

A EXT INPUT (V)

Max. FREQUENCY setting, max. foyt

Model 8165A

EXT INPUT
(SWEEP
VOLTAGE)

2V/div
100mV

SYNC

OUTPUT tv/div

OuTPUT Y 1y /div

100Hz 2KHz 100Hz
Figure 3—4. Example of operation in VCO mode

range of input voltage (10 mV — 10V} sweeps the out-
put frequency over a maximum range of 1 : 1000; the

actual range swept depends, as shown in Table 3—1, on
the 8165A’s frequency setting.

3—19 As an example, suppose a sweep from 50 Hz up
to 500 Hz is required. This means that, when the 8165A
is set to a frequency anywhere in the range 100 Hz —
999 Hz (which brackets the desired sweep maximum),
the desired sweep can be obtained by applying an ex-
ternal signal which varies between + 500 mV and + 5V
levels. See Figure 3—5.

800mv
700mvV
600mv
500mVv

400mv

300mv

200mv

100mv

80mv
70mv
60mvV
50mv

40mV

30mv

20mv

fout {Hz)
-

10myv

10° 104

10u 100 im 10m 100m 1

Figure 3—5 VCO mode characteristics
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Table 3—1. Bands in VCO Mode

FREQUENCY setting Sweepable band

of 8165A From To
Vin fout Vin fout
min min max max

1mHz — 9.99mHz | 10mV | 10uHz |10V 10mHz
10 mHz — 99.9mHz | 10mV | 100uHz | 10V 100 mHz
100 mHz — 999 mHz | 10mV | TmHz 1ov 1Hz

1 Hz — 9.99 Hz 10mV | 10mHz | 10V 10Hz
10 Hz — 999 Hz 10mV | 100mHz| 10V 100Hz
100 Hz — 999 Hz 100mV| 10 Hz 10V 1kHz
1 kHz — 9,99 kHz | 10mV | 10Hz 10V 10kHz
10kHz — 99.9 kHz: | 10mV | 100Hz | 10V 100kHz
100 kHz — 999 kHz | 10mV | 1kHz 10V TMHz

1 MHz — 9.99 MHz | 100mV| 100kHz | 10V 10MHz
10 MHz — 19.99 MHz| 10mV | 100kHz | 2V 20MHz
20MHz — 50 MHz 50mV | 500kHz | 5V 50MHz

3—-20 External Trigger Mode (TRIG)

3—21 When externally triggered, the positive-going
edge of the pulse applied to the EXT INPUT connector
initiates one complete output cycle (Figure 3—6), the
frequency (and also the maximum trigger frequency)
being defined by the B165A’s frequency setting. Thus,
a pulse train of desired repetition rate and pulse width
can be set up. By using different duty cycle settings a
variety of waveform possibilities are realized (Figure
3—7). Triggering may also be done manually or by
programming.

TRIGGER LEVEL =+ 250mV q
EXT INPUT ZERO V

|
Tin - T = 1/8165A frequency

Tn> T

|
I | ’_|/-
OUTPUT SINE — — - OFFSET
LEVEL
|
| | i
OUTPUT TRIANGLE — O — —— — —— OFFSET LEVEL
[
| |-

25T
SYNC QUTPUT —l—

L

—

[
Lo
| L
|
1 L
| L
| |
I I |
OUTPUT SQUARE —_— —] —_——— ——— —J l— — OFFSET LEVEL
Lo
| I

—1_

Figure 3—6 External Trigger Mode (50 % duty
cycle/symmetry)

Operation

EXT INPUT

QUTPUT RAMP 20%

SYNC OUTPUT

OUTPUT PULSE 80%

QUTPUT RAMP 80%

SYNC OUTPUT

OUTPUT PULSE 20%

Figure 3—7. External Trigger Mode (20 and 80% duty
cycle/symmetry)

3—-22 Gate Mode (GATE)
3—23 In gate mode, the leading edge of a positive pulse

applied to the EXT INPUT connector initiates the out-
put stream, and the trailing edge causes the following

EXT INPUT

OUTPUT TRIANGLE 50 %

|

| I
_- | +

I

SYNC OUTPUT I

Figure 3—8. Example of Gate Mode
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positive edge of the SYNC QUTPUT to terminate the
stream at the next crossover. A whole number of
complete output pulses are always generated.

3-24 Burst Mode (BURST)

3-25 A preset number of output cycles can be generated
on each leading edge of a positive-going trigger pulse sig-
nal applied to EXT INPUT when burst mode is selected.
The burst length may be set up to 9999 cycles as des-
cribed in §3—50. At least 50 ns must separate consecutive
bursts. Can be triggered manually.

Model 8165A

3—26 Sweep Modes — OPTION 002 Only

3—27 Internal Trigger Sweep selection will cause the
output frequency to make one up/down sweep from
the SWEEP START to the SWEEP STOP limits set on
the 8165A (83—48). As shown in Table 3—2, the sweep
takes place within a band whose top decade brackets
the SWEEP STOP value. The internally-generated,
triangular, sweep voltage szeep is available at the rear
panel SWEEP OUT BNC. Frequency change rate is
logarithmic.

Table 3—2. Bands in Sweep Mode

SWEEP START min SWEEP STOP max
EXT INPUT j\ K fout Vsweep fout Vsweep
| | 1mHz | 20V 9.9 mHz 2.99 V
| 1 mHz 1.0V 99 mHz 299V
' 1mHz | 00V .99 Hz 299 V
OUTPUT TRIANGLE 50 %
i 10 mHz 00V 9.9 Hz 299V
gg;;g;H byl 10Hz | 00V 99 Hz 299 V
- | 10 Hz 1.0V .99 kHz 299V
SYNC OUTPUT | 10 Hz [WEVAY) 9.9 kHz 299V
! .10 kHz ooV 99 kHz 299V
1 kHz ooV .99 MHz 299V
Figure 3—9. Example of Burst Mode 100kHz | 1.0V 9.9 MHz 299V
500 kHz | 0.69V 50 MHz 269V
SWEEP OUT
VOLTAGE Vweep Max. SWEEP STOP setting
2.99
Min
VA - — —
SWEEP STOP
Setting
WA ——
fout (H2)
ov T T— t L
105 104 105 106 107
. X | f
10u 100y 100K ™ 10M  50M

Figure 3—10. Sweep Mode Characteristics
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3-28 Asan example, suppose a sweep is required from
10 Hz (SWEEP START) to 700 Hz (SWEEP STOP), then
V sweep varies between the levels 1.00 V (i.e., log 10)
and 2.84 V (i.e., log 700).

3—29 Sweep times of 0.01, 0.1, 1, 10, 100, 1000 seconds
per decade can be selected on the SWEEP TIME push-
buttons.

3—-30 External Trigger Sweep requires the application
of a positive pulse at the EXT INPUT connector to

initiate a single up/down sweep {Figure 3—11). In other
respects, operation is the same as internal trigger sweep.

EXT INPUT
(TRIGGER)

SWEEP
OUTPUT
(REAR
PANEL)

SYNC
OUTPUT

- —————_— . T W S———

A A— w——— A

OUTPUT

SWEEP SWEEP NEW SWEEP WOULD
START STOP COMMENCE HERE

IN SWEEP-INT TRIGGER MODE

Figure 3—11. Example of Sweep Mode
3—31 Frequency Modulation (FM)

3—32 The 8165A’s output can be frequency modulated
by applying a voltage to the rear panel.MOD INP
connector. The maximum deviation is = 1 % of carrier

frequency for which an external voltage of £ 1 V is needed.

In normal mode, the modulating voltage can vary in the
range 100 Hz to 20 kHz. In trigger, gate or burst modes,
the modulating frequency may be extended down to dc,
but the 8165A’s (carrier) frequency must be set to at
least 1.000 kHz,

3—-33 Amplitude Modulation (AM)

3—34 A signal can be applied to the rear panel MOD
INP connector to provide a precisely amplitude — modu-
lated signal at the 8165A output. Amplitude range for
the modulating signal is 0—2.5 Vpp to provide a modula-
tion range of 0—100 %. Modulating frequency is dc to

10 kHz (-3 dB points).

3—-35 Frequency Reference

3—36 Phase lock techniques, using an internal, preci-
sion 10 MHz crystal reference, achieve very stable out-
put frequencies.

Operation

3—-37 Frequency Generation

3—38 Because of the 8165A’s wide frequency range,
two methods of frequency generation are used. These
lead to different distortion and stability considerations
— but first, a brief description of the two methods.

3—-39 The heart of the 8165A is a voltage-controlled,
1 kHz—50 MHz, oscillator which usually operates in
phase lock using, as already mentioned, a crystal
reference. For frequencies below 1 kHz, the output of
the voltage-controlied oscillator is arranged to be an
exact multiple of the required frequency, and a pro-
grammed divider reduces it to that needed. A triangular
waveform is approximated by means of an up/down
counter (programmed for 20, 50, or 80% duty cycle)
and a D/A converter. (Sinewave is derived from the 50%
duty cycle triangle using the same sine shaper as is used
for frequencies above 1 kHz; square wave is derived by
detecting the highest and lowest count of the up/down
counter.) The D/A converter output consists of 1000
amplitude steps pei output cycle; this means that, at

1 mHz for example, the amplitude changes from one
discrete level to the next every second.

10 ms/div, 10 mV/div
8165A: 50Hz, triangle, 1 V.

Figure 3—12. Example of Triangle Output below 1 kHz

3—40 Differences in operation can now be summarized
as follows:

frequencies below 1 kHz
amplitude steps through 1000 discrete levels per
cycle,
phase lock in all modes,

frequencies above 1 kHz
amplitude continuous,
phase lock in normal mode only.

3—41 Output Parameters

3—-42 The 8165A is designed so that source/load
configurations of 50£2 into 50£2, 50£2 into high impe-
dance, and 1 k£2 into 5082 can be easily arranged.

3-5
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Amplitude and offset are independently variable and de-
pend upon the source/load configuration (Table 3—3).

As shown in Figure 3—13, reflections are minimized
when the system is terminated by a low-capacitance
50Q2-load at the device which the 8165A drives. However,
termination at the 8165A may be preferred if the device
impedance is reactive.

20 V AMPLITUDE CAPABILITY
OUTPUT MODE 502, LOAD IMPEDANCE 1K{2

EXT INPUT
(TRIGGER) ‘

1V/DIV
OUTPUT

2V/DIV

0.1us/DIV

20 V AMPLITUDE CAPABILITY
OUTPUT MODE 1K§2, LOAD IMPEDANCE 50£2

EXT INPUT
(TRIGGER)
1V/DIV

OUTPUT
AT DEVICE
2V/DIV

0.1us/DIV

10V AMPLITUDE CAPABILITY
OUTPUT MODE 50£2, LOAD IMPEDANCE 50£2

{TRIGGER)
1V/DIV

QUTPUT
AT DEVICE
1V/DIV

0.1us/DIV

8165A SETTINGS: SINE, BURST (3 CYCLES), 20 MHz,
AMPLITUDE 2.5V (DIGITAL DIS-
PLAY), ZERO OFFSET

Figure 3—13. Source/load configurations
{Low-capacitance load)
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Table 3—3 Output Voltage Summary

OUTPUT | EXT | AMPLITUDE! V| OFFSET! Vg | VOLTAGE AT j[

MODE LOAD | MIN MAX MIN MAX | EXT LOAD !
Vpp/Vdce :

50822 50 [1OmV | 10V 0+10mV{t5V | As digital display |

5012 HIGH Z | 20mV 20v 01£20mV |10V | Approx 2x digital
display

k3 502 |2V 20V 0+20mV | +10V | As digital display

Notes

1. Amplitude + offset must lie within a + 10 V window.
Voltages set as in §3—52.

2. Applies only to displayed amplitudes <10Vpp

3. Applies only to displayed amplitudes =>2Vpp

Attempts to select incompatible impedance/voltage

configurations will not be accepted and will cause the

ERROR lamp to light.

3—-43 In addition to 50 £ systems, the instrument is
also suitable for driving any desired impedance. This is
due to the current mode output configuration (Figure
3—-14) where the maximum current available with

1 k€ source impedance is £ 200mA peak signal and

+ 200mA offset.

-+
+
Y |OFFSET
- <<
DEVICE
ISIGNAL 1
- 1k 5082

Figure 3—14. Configuration of Output Stage

3—44 The output can be turned on and off with the
DISABLE/ENABLE button and may be inverted using
the INV/NORM button. The OUTPUT MODE buttons
are respectively lit when disable, invert and 1 k§2 are
effective. Disable is automatic at switch-on. For threshoid
testing, the offset can be obtained without signal by
selecting trigger, gate or burst modes in the absence of a
trigger signal.
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3—45 Selection and Storage of Parameters

3—-46 Frequency

3—47 The 8165A’s frequency is set as follows:
press FRQ key, check that FREQUENCY

lamp blinks,

press the required DATA keys sequentially
(e.g., 4 then 3, then 2, then -, then 6) and
observe that the display above the FRE-
QUENCY lamp displays the desired number,

press the appropriate ENTRY key for the
unit desired (e.g., ""Hz or V') verify that the
correct unit appears to the right of the
FREQUENCY display and that the lamp
glows steadily. The 8165A is now operating
at the new frequency (432.6 Hz, in this
example}.

Use may be made of the VERNIER controls as follows:
press FRQ key,

press the appropriate VERNIER key for fast
or slow, up or down shift. The output fre-
quency changes with the display during this
process so that it is only necessary to press
an ENTRY key if the unit is to be changed.

When setting frequency for the VCO mode, refer to
Table 3—1.

3—-48 Sweep Start/Stop (Option 002 only)

3—-49 When sweep mode is required, set the start and
stop frequencies using procedures similar to §3—45 in
conjunction with the SWEEP START and SWEEP STOP
keys. Refer to Table 3—2 for the permissible bands.

3—-50 Burst

3—51 The number of cycles per burst is set as follows:
press PARAMETER key BURST, check that
BURST lamp blinks,
press the desired DATA keys, check that the
required number shows in the display above
the BURST lamp,
press the ENTRY key "kHz or BURST"".

3—-52 Amplitude and Offset

3-53 Amplitude and offset are each set in a manner

similar to frequency, using the AMPL and OFFSET keys.

Operation

If a negative offset is required, press the CHS (change
sign) key any time during DATA entry but before
pressing the mV or V key.

3—-54 Storage and Recall

3—5b Ten addressable store locations are available,
each of which is capable of storing a complete set of
8165A operating modes and parameters. To store a
current set of modes and parameters:

press STO (store) key,

press a DATA key (0 to 9, as desired).
To put the 8165A into a previously-stored set of
operating modes and parameters:

press RCL (recall) key

press the required DATA key (0 to 9).

3-56 Power-fail Memory

3—57 When power is removed from the 8165A, the
current operating parameters are automatically stored in
the power-fail memory so that, when the supply is re-
stored, the 8165A can return to its previous operating
state. However, to protect external circuits and prevent
possible remote control ambiguities:

the output is disabled,

local control is implemented.
Consequently, deliberate (manual or programmed) inter-
vention is required to obtain an output or to acquire
remote control.

3-58 Storage and Access Times

3—-59 Addressable memories and the power-fail memory
remain effective for approx 4 weeks at room temperature
after power has been removed. Access time is 20ms, see
Table 1—2 for settling times.

Note: If the internal batteries are allowed to run down,
data must be re-entered and the instrument should be
left switched on so that the batteries can recharge.

3—60 Error Indication

3—61 If it is attempted to select incompatible operating
modes or parameters, the ERROR lamp will flash and the
8165A will remain in its previous operating state. To
clear an error, correct DATA and ENTRY. Common
causes of errors are:

frequency out of range,

duty cycle/frequency,

output impedance/voltage (see §3—41).
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3—62 PROGRAMMING INSTRUCTIONS

3-63 The 8165A operates on the HP-IB as follows:
listens to messages from the HP-IB system
controller by means of which all*
8165A operating parameters and modes
can be programmed; access time (the time
between program command and the imple-
mentation at the 8165A output, refer also
to specifications, Table 1—2) is 20 ms,

*vernier operation is simulated by pro-
gramming a loop which increments/decre-
ments a value.

talks; provides error messages and reports
operating state.

3—64 The bus lines are as follows (all use negative logic):
8-bit data bus (lines DIO 1 to 8),

handshake lines — DAYV (data valid}, NRFD
{not ready for data), NDAC (data not
accepted),

control lines — IFC (interface clear), ATN
(attention), SRQ (service request), REN (re-
mote enable), EOI (end or identify).
The 8165A uses all lines except EOI, Terminations,
logic levels and pinouts are described in Section Il. In
this manual, bus information will generally be restric-
ted to 8165A specifics, for this reason, the handshake
lines will not be discussed and the control lines will only
be mentioned in connection with specific 8165A acti-
vity.
Permissible codes are presented in Table 3—8. For more
bus information, refer to the condensed description in
HP publication 59401—-90030 and to IEEE Standard 488.

3—65 To use the 8165A on the bus, remote control
must be implemented. This is done by setting the REN
line true. A return to local control can be made manually
(LOCAL RESET button}, by sending the command GTL
{(go to local), or by setting REN false. Refer to 83—73.

3—66 Addressing

3—67 Talk and listen addresses are transmitted by the
system controller over the data bus with the ATN line
true. When an instrument recognizes its address, it will
adopt the appropriate bus mode (i.e., it will listen to the
bus if its listen address has been transmitted, talk if the
talk address has been transmitted). The 8165A’s addresses
are selected by a switch on the rear panel from the
possibilities presented in Table 3—4. When allocating
addresses, make sure no two instruments have the same
address.

3-8

Mode! 8165A

When programming an address, set ATN true and arrange
that the ASCII character derived from Table 3—4 appears
on the bus. To deaddress, use UNL, UNT commands (or
address another device as talker).

Table 3—4 Available Addresses (ATN true)

Data bus Address in
(DIO lines) ASCII
Fixed | Selectable
87654321 | Talk| Listen
0OTL{OOOOO |@ |Space
oTLIOOO0O0OT |A !
OTL|O0OO010|B "
oTL{0OO0O01T1 |C #
oTL|0OO100|D |$
OTL|0OO0O101 |E %
OTL|{OO110 |F &
oTL{OO1T 11 G !
OTL[O1TOOO |H (
oTLiO1OOT1 || )
oTL|iO1O010 |J *
oTL{O101T1 | K +
oTL|O1T1T00|L |,
oTL|O1T101 | M -
0OTL|{O1T1T10|N |.
oTL|IO1T111 |0 /
oTL|I1T0000 P 0 8165A set to
oTL|1T0001]|Q |1 this address at
oTL{i10010 R 2 factory.
oTL{i100111}S 3
OTL|I1T01T00 | T 4
oTL{1T01T01 U 5 Usually con-
0OTLi10110 |V 6 troller address!
oTL{1TO0O1T1T1 | W |7
0OTL{i1T1000 | X 8
OTL{11T001 Y 9
OTL|1T1T010|2Z :
OTLIT1TO1T 1 |] ;
oOoTL|1T1100 |\ <
OoTL|1T1101 ] =
OTLiT1T1T10 A >
oTLv1T1T1v1 - |? Forbidden set-
ting! UNT, UNL
commands.
o
o
i Selector on 8165A
BHHH rear panel (factory
setting).
ZX2R

v

L =1 for listen address, O for talk address
T = 1 for talk address, O for listen address
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3—68 Mode and Parameter Setting

3—69 When the 8165A has been listen-addressed, it
will be prepared to accept messages which will change a
parameter or its operating mode. Each mode and para-
meter-setting message consists of a number of ASCII
data bytes transmitted serially over the data lines with

Programming

ATN false. The coding for the bytes is given on the
front pane! and also shown in Table 3—5 which
summarizes all mode and parameter-setting messages,
and provides an example. Reference may be made to
Table 3—8 to convert each ASCII byte to a bit pattern
on the data bus.

Table 3—5 Mode and Parameter-setting Messages (ATN false)

Message Serial ASCII Comments
bytes
Function
select sine F1
select triangle F2
select square F3
Duty cycle:
select 20% D1 See §3—76
select 50% D2
select 80% D3
Input mode:
select normal 11
select VCO 12
select trigger 13 Trigger message (Table 3—6) can be used.
select gate 14
select burst 15 Trigger message {Table 3—6) can be used.
select ext trig sweep 16 Option 002 only.
select int trig sweep 17 Option 002 only.
Modulation:
select FM FM1
reject FM FM¢
:;:z: ﬁm ﬁ“l\:;) }AM Option 002 only
Parameters:
set frequency to f mHz FRQMZ f a number 1-9999
set frequency to f Hz FRQfHZ f a number 0.001—-9999
set frequency to f kHz FRQfKHZ f a number 0.001-9999
set frequency to f MHz FRQMHZ f a number 0.001-50 (560% duty cycle), 0.001—19.99 (20,80%).
set amplitude to v mV AMPYMV v a number 10/20—999
set amplitude to v V AMPvV v a number 0.01 = 10/20
set offsettovmV ™ OFSvMV v a number * 10/20 — £ 5/10 see 53-42.
set offsettov V * OFSvV v a number * 0.01 — £5/10
*If no sign is given, the
previous sign is assumed.
set burst to n cycles BURNBT n an integer 0-9999
set sweep start to f mHz STAMZ
set sweep start to f Hz STAfHZ
set sweep start to f kHz STAfKHZ
set sweep start to f MHz STAfMHZ Option 002 only, for f refer to
set sweep stop to f mHz STPAMZ §3-26.
set sweep stop to f Hz STPfHZ
set sweep stop to f kHz STPfKHZ
set sweep stop to f MHz STPMHZ _J
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Table 3—5 (cont'd)

Model 8165A

Message Serial ASCII Comments
bytes
Sweep time:
select 0.01s/decade S1
select 0.1s/decade S2
select 1 s/decade S3
select 10s/decade sS4 Option 002 only
select 100 s/decade S5
select 1000s/decade S6
Output mode:
disable output oD
enable output OE
invert input Ol
normal output ON
select 1 k€2 output imped. o1
select 50 £ output imped. 05
Memory:
store current operating modes
and parameters in 8165A store
location n STOn n an integer 0—9, see § 3—54
adopt parameters in }
store location n RCLn

Example: a serial byte transmission

Example using Model 9825A Desktop Computer:

11

B owrt Flas."F1

L -
Il

— [
Hz AMFSY OFSZ2.Z
S 0B O 037

Notes

F2 D1 14 FRQ99.9MZ AMP1.3V OFS—20MV OE 0l 05 STO2
sets a listen-addressed 8165A to the following parameters: triangle, 20% duty cycle, gate mode, 99.9mHz, 1.3V
amplitude, —20mV offset, output enabled, output inverted, 50 £2 output impedance. This entire set of para-

meters is then stored in the 8165A’s memory location 2.

Write command defines controller as talker.

Address of 9825A’s HP-IB interface.

8165A’s address (the five least significant ASClI bits are

selectable on the rear panel.

T Function 1= sinewave.

Input mode 1 = normal (int trig)
FM off.

Frequency 12.5 kHz.
Amplitude 5 V.

Offset 2.25 V.

—————————————— Output mode: enable, invert, 50 §2 source impedance.

Lower-case (small) letters may replace any or all of the ASCI| capitals.
Separators (i.e. space or comma) should be inserted between messages as shown in the above example
In sweep mode, a separator must be inserted after a ‘set sweep start’ or ‘set sweep stop’ message.
Omission of a separator may cause malfunction in error reporting (§ 3—77).
The order in which parameters are programmed is not significant.
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3—70 Control Messages and Commands (Table 3—6)

3-71 Programmed trigger

3—72 When the 8165A is in trigger or burst modes, a
trigger message (GET) will initiate a single cycle or a
burst. Example using HP 9825A Desktop Computer:
trg 716.

3—-73 Local, Remote and Local Lockout

3—74 When in remote, the 8165A's LOCAL RESET
button can be inhibited by the local lockout command.
To cancel local lockout, send GTL (go to local) or set
the REN line false (or, the 8165A may be switched off,
and on again at the LINE switch). The 9825A's GTL
command is programmed by: Icl 7.

3—75 Learn Mode

3—76 When the 8165A is addressed as a talker subse-
quent to receiving the message ‘SET’:, the 8165A will
output its current operating parameters to the bus (same
coding as in Table 3—5), The message 'SETn’ accesses
addressable memory n. In neither case are the store
contents changed in any way. The parameters are trans-
mitted in 8 strings, as follows:

String 1 — function, duty cycle, input mode,
FM status, AM status.

String 2 — sweep time, output status, output
norm/comp, output 50 £2/1 k2.

String 3 — frequency.

String 4 — amplitude,

String 5 — offset.

String 6 — burst.

String 7 — sweep start Standard 8165A

String 8 — sweep stop } transmits CR/LF

Each string has up to 16 characters and is terminated by
CR/LF. Note that, in pulse operation, the learn mode
duty cycle message is changed. Use the following table to
check the interpretation:

Program Learn
(Listen) (Talk)
Duty cycle
(Square/pulse) 20 % D1 D3
50 % D2 D2
80 % D3 D1
Symmetry
(Triangle/
tramp) 20 % D1 D1
50 % D2 D2
80 % D3 D3

Model 8165A

Example using the HP 9825A Desktop Computer:

—— Array dimensioned.
i £ ——Request for current
parameters.

{13 Talk address. 9825A

reads first string.

—9825A prints first string.

Step 2 is repeated for other strings (A3 [x ]) as required.

3—77 Error Reporting

3—78 In the event of a program attempting to put the
8165A into an error condition, the 8165A will remain
in its previous operating condition and make a service
request (sets SRQ line true). Under these circumstances,
when addressed as a talker for purposes of a serial poll
{i.e. SPE command sent from system controller), the
8165A puts an error message on the data bus. This
message consists of a single byte in which bit 7 is set
true when the 8165A has set the SRQ line true, and
bits 1 to 4 comprise an error code {Table 3—7). See
step 6 of Figure 3—16 overleaf.

Table 3—7. Error Messages

Data bus DIO lines Message

87654321

01001000 Amplitude out of range
01001001 Offset out of range
01001010 Frequency out of range
01001011 Output impedance error
01001100 Duty cycle/frequency in-

compatible

Sweep start/stop incompatible
Sweep out of range
01001111 Syntax error

o o
-
o o
o o
—
[
=
o -
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Table 3—6. Control Messages and Commands

Model 8165A

Message/Command 8165A Status Bus data (ASCIl) 9825A program Comments
example
Remote control Local Listen/talk rem 716 REN line true
Listen/talk =] address
Go to local Listen |~ [SOH1* Icl 716 ATN line true
Local
Local lockout (LLO) Listen [DC1] * lo 7 ATN line true
Give current Listen | — SET: wrt 716, ""SET:"
operating parameters Talk As Table 3—5
Give parameter
set in location n Listen | — SET n wrt 716, “SET n " n is an integer
Talk As Table 3—5 0-9
Trigger (GET) Listen [BS]* trg.716
Serial poll (SPE) Any |~ [CAN]” rds 716 with SRQ true
Talk - Error message DIO 7 true if
(Table 3—7) 8165A has set
SRQ true.
[ 1% =Single ASCII character. Do not program the individual characters within the brackets.

3—79 Program Example

3—80 The flow chart in Figure 3—15 illustrates typical
8165A bus activity when used with a computing con-
troller. An imaginary situation has been chosen in which
sequential operation at ten harmonically-related fre-
quencies is required, each frequency being active for a
duration of one second. The frequencies (as, indeed, all
other operating modes and parameters) are stored in
the 8165A's memory, counter loops being employed to
generate location address and frequencies. A pro-
grammed loop reads the 8165A status and prints a
report in the event of an error,

3—-81 A possible way of implementing the flow chart
using the Model 9825A Desktop Computer with HP-I1B

3-12

interface 98034A is shown in the program example of
Figure 3—16. In this example, the 98034A’s address is
assumed to be 7, thus the address of an instrument on
the HP-IB is 7XX where XX is the decima/ equivalent
of the five least significant bits of the bus address. As an
8165A address selector setting of 10000 (Table 3—4) is
assumed, for which the decimal equivalent is 16, the
8165A’s address for purposes of programming with the
9825A is 716. Talk or listen addresses (more specifically,
bits 6 and 7 of the HP-1B address) are automatically
specified by the kind of statement governing the 9825A’s
activity, e.g., the statement rds 716 tells the 9825A to
read from the bus and tells the 8165A to talk (talk
address 16, ASCII P); the statement wrt 716 tells the
9825A to output to the bus and tells the 8165A to

listen (listen address 16, ASCI| zero).
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Routine “0.k.”

Model 8165A
Start ,,8165A
Programming Example’’
¢
Set all instruments
on bus to remote.
Set counter N to zero.
Set counter F to 440.
1
Set 8165A to:
Sine, norm input, FM off,
offset zero, amplitude
1V, output enabled.
. 2,34
Routine
“Loop”
.| Set 8165A to frequency |
contained in counter F.
5
No
Interrupt?6
Yes
Print ,,Program error!"’
7
Read error message,
decode and print
8
Display ,,Error!
Press Continue’’.
9
T T 1
| Operator presses

Figure 3—15.

|
_____{ computing controller’s :
|

| CONTINUE key

Hustrative Flow Chart

Set F to F.21/12

4 16,17

Store operating modes
and parameters in 8165A
memory location N
12
Wait 1 second
13
Set N to N+1
14
No
15
Routine
“End*
Disable 8165A output.
Display ,,Program
completed’’.
18,19
< End >
20

Numbers refer to program
steps in Figure 3—16.
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Remote controi command (REN pulied true).
HP-1B interface address
N counter set to zero

Display in fixed point format, no digits after decimal point
F counter set to 440

Write command (9825A is taiker).

HP-IB interface address.

8165A address {(binary).

Sine.

FM off.
Normal input mode.

Further parameter and mode definition. Could also be combined in step 2.

Enter routine “loop’’, address 8165A as listner, set 8165A frequency to
contents of F counter.

Test for service request. Enter routine “OK" if no SRQ. (Note:

1. When a talker makes a service request, it sets HP-IB DIO line 7 true in addition to setting the SRQ
line true.

2. DIO line 7 becomes MSB of 9803A/9825A status byte, Thus status byte takes value =2 128 when
D10 7 set true.

Print commands and read-in of 8165A's error message. Binary weighting of DIO 7 is subtracted to give
error codes (Table 3—7).
Example: I - -

Display string

Programmed stop,
Directs to routine ““loop”* {step 5) when continue key has been pressed.

Routine "0O.K."” Addresses 8165A, instructs to store operating parameters/modes in location N.

1 second 9ause.

Increment N

Branch to routine “'end’’.

Calculate next F

Directs to subroutine “"loop’* (step 5)

8165A output disabled

Display string

Figure 3—16. Program Example
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Table 3—8. HP-IB Code Assignments (ASCII) for the 8165A

APPLIES ONLY IN COMMAND MODE (ATN TRUE)

- THESE CHARACTERS CAUSE SRQ

THESE CHARACTERS ARE IGNORED

Programming

SAME |
INTERPRETATION

SAME

1
INTERPRETATION

HP-1B 7
DATA 6

LINES 5

NUL

SOH

GTL LLO

STX

ETX

EOT

ENQ

ACK

BEL

BS

GET SPE

wlolwlojnibd|lwNo][—lOlo

HT

SPD

-
o

LF

-

VT

N

FF

w

CR
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1 INTRODUCTION

4-2 The procedures in this section test the electrical
performance of the instrument using the specifications of
Table 1—2 as performance standards. All tests can be per-
formed without access to the interior of the instrument.

4-3 EQUIPMENT REQUIRED

4-4 Equipment required for the performance tests is
listed in Table 1—1, Recommended Test Equipment. Any
equipment that satisfies the critical specifcations given in

the table may be substituted for the recommended model(s}.

4-5 TEST RECORD

4-6 Results of the performance tests may be tabula-
ted on the Test Record at the end of the test procedures.
The Test Record lists all of the tested specifications and
their acceptable limits. Test results recorded at incoming

inspection can be used for comparison in periodic mainten-
ance, troubleshooting, and after repairs or adjustments.

4-7 PERFORMANCE TESTS

4-8 The performance tests given in this section are
suitable for incoming inspection, troubleshooting, or preven-
tive maintenance. During any performance test, all shields
and connecting hardware must be in place. The tests are
designed to verify the published instrument specifications,
perform the tests in the order given and record the data on
the test card and/or in the data spaces provided at the end
of each procedure.

4-9 Each test is arranged so that the specification is
written as it appears in Table 1—2. Next, a description of
the test and any special instructions or problem areas are
included. Each test that requires test equipment has a setup
drawing and a list of the required equipment. The initial
steps of each procedure give control settings required for
that particular test.
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4-10 FREQUENCY

SPECIFICATION

1.000 mHz to 50.00 MHz (1.000 mHz to 19.99 MHz for 20 % and 80 % duty cycle/symmetry).

Accuracy in NORM input mode: 0.001 %.

31354 LOUNTER
]

o0 A o
500 L0AD (EXT OR INT)/dr

Figure 4—1. Test Setup for Frequency and Burst

EQUIPMENT
Counter
Cable Assembly BNC (61 cm)
Feedthrough Termination 50 £2 (if necessary).

PROCEDURE
1. Connect equipment as shown in Figure 4—1

2. Set 8165bA as follows:

INPUT MODE . . .. . . s e e NORM
FUNCTION . .. . . e e SQUARE
DUTY CYCLE . . . . . e e e e e e 50%
FM e e e e e e OFF
AMPL e e e e e 1V
OFFSET . . oV
OUTPUT MODE . . . . . . . ENABLE
NORM
50 {2

3. Set counter to frequency measurement.

4. Set 8165A frequency and verify counter frequency reading as follows:
8165A setting Counter reading
50.0 MHz 50.0000 MHz 500 Hz
10.0 MHz 10.0000 MHz * 100 Hz
10.0 kHz 10.0000 kHz £0.1 Hz
1.00 kHz 1.00000 kHz £ 0.01 Hz

5. Set 8165A frequency and verify counter period reading as follows:
8165A setting Counter reading
1.00 Hz 1.00000s 10 us
100 mHz 10.00000 s £ 100 us
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4-11 BURST
SPECIFICATION

A pre-programmed number of output cycles is generated on receipt of an input trigger signal or manual command, min time
between bursts: 50 ns. Burst length: 1 to 9999 cycles.

EQUIPMENT
Counter
Cable Assembly BNC (61 cm)
Feedthrough Termination 50 £2 {if necessary).

PROCEDURE

1. Load Burst number 8165 into 8165A.

2. Set 8165A as follows:

INPUT MODE . . . . e e e e e e e et e s e BURST

FUNCTION . . o e e e e e e e e e e e e e SQUARE

DUTY CYCLE . . . . o e e e e e e e 50 %

EM o e e e e OFF

ERQ . ot o e e e e e 10 kHz

AMPL . . e e e e e e 1V

OF FSET . . . ot e e e e ov

BURST . . . o e e e e e e e e 8165

OUTPUT MODE . . . e e e e e e e e e ENABLE
NORM
50 2

3. Use figure 4—1 test setup and set counter to START.

4, Press 8165A's MAN button and verify that counter riow displays the set number (8165} of output cycles.
(5345A reading will be 8164, since first pulse arms the counter).
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4—12 AMPLITUDE AND OFFSET
SPECIFICATION

Amplitude and offset independently variable within £ 10 V. Source impedance: selectable 50 QL*x1%or1k2+210%, in
parallel with 50 pF.

Ranges: 10.0 mVpp to 10.0 Vpp (60 € into 50 §2) and 2.00 Vpp t0 20.0 Vpp (1 k€ into 50 §2).

Accuracy Sine Square Triangle Ramp Pulse
V Vrms (50 20%-80% 20%-90x

< | kHz +/-3% */-2% */-3% +/-3% /-2%

i kHz - 499MHz +/-3% +/-2% +/=3% +/-$% +/-2%

5 MHz - 19.9 MHz +/-8% +/-5% +/-10% +/-10% +/-5%

20 MHz - S0 MHz +/-8% +/-5% +5% to

-20%
81654
avM
[l o]

500 LOAD TERMINATION — ——~
2008 ATTENUATOR—

Figure 4—2. Test Setup for Amplitude and Offset.

EQUIPMENT
Digital Voltmeter
Cable Assembly BNC (1 x 61 cm) Total attenuation to be within
Feedthrough Termination 50 2 * 0.5 % of nominal.

Power Attenuator 20 dB, 20 W
PROCEDURE
1. Connect the equipment as shown in Figure 4—2.

2. Set 8165A as follows:

INPUT MODE . . o o et e e e e e e e e e e e e e e NORM
FUNCTION e e e e e e e e e e SINE
DUTY CYCLE . . . e e e e e 50 %
FM e OFF
FRQ .o ot e e e e e 10 kHz
OFFSET e e oV
QUTPUTMODE . . . . . e ENABLE
NORM
1 k82
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3. Using best DVM resolution, measure the RMS voltages for the following 8165A settings:

OUTPUT AMPL FUNCTION DVM Reading
MODE
1k82 20.0 V Sine 0686V -0728YV
triangle 06560V - 0595V
square 0.880 V - 1.020 V
50 2 10,0V Sine 0.343V - 0364 V
triangle 0.280 V - 0.297 V
square 0.490 V - 0.510 V
4, Remove 20 dB attenuator and continue:
50 Q2 5.00 V Sine 1715V - 1821V
triangle 1400V - 1487 V
square 2450 V - 2550 V
50 £2 3.00 vV Sine 1029V - 1092V
triangle 0840V -0892YV
square 1470V - 1530 V
50 §2 1.00 vV Sine 0343V - 0.364 V
triangle 0280V -0297V
square 0490V - 0510 ¥
50 {2 100 mV Sine 33.4 mV - 36.4 mV
triangle 28.0 mV - 29.7 mV
square 49.0 mV - 51.0 mV
5. Set 8165A to AMPL 10 mV SINE.
6. Using best DVM resolution, measure dc voltages for the following 8165A settings:
OUTPUT OFFSET DVM Reading
MODE
0 Ohm 500 V 493V -5070V
50 Ohm 3.00V 295V - 3.050 V
50 Ohm 1.00 V 0.870 V - 1.030 V
§0 Ohm 100 mV 79.9 mV - 1211 mv
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4—-13 SINE CHARACTERISTICS

SPECIFICATION

Harmonic Components: Up to $ MHz, THD < 1% of
fundamental. Above 5§ MHz with amplitude greater
than or equal to 100 mV, all harmonics at least

30 dB below fundamental.

Spurious: all non-harmonically related outputs at least

40 dB below fundamental.

SPECTRUM
ANALYZER

o o0 4

Figure 4—3. Test Setup for Sine Characteristics

EQUIPMENT

Spectrum analyzer

Cable assembly BNC (1 x 61 cm)
PROCEDURE

1. Connect the equipment as shown in Figure 4—3.

2. Set 8165A as follows:

INPUTMODE . . . . e e e e e e NORM

FUNCTION e e e e e e e e e SINE

DUTY CYCLE . . . . e 50 %

M e e e e e OFF

FRQ . . e e e 1 MHz

AMPL O 199V

OFFSET . . e e e oV

QUTPUT MODE . . . . . e ENABLE
NORM
50 2

3. Tune spectrum analyzer for minimum display amplitude. Adjust gain so that fundamental corresponds to 0 dB.

Verify that the 2nd and 3rd harmonics do not exceed the — 42 and — 47 dB levels, respectively.
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ANALYZER REFERENCE

' FUNDAMENTAL

IGNORE LEVELS
BELOW - 60dB

5TH HARMONIC

o T 4T HARMONIC
3 HARMONIC

2ND yARMONIC
Figure 4—4, Typical Spectrum Analyzer Display at 1 MHz

4, Verify that THD < 1% \
THD VE';’ +E2 4 E2 4
Eo

- 100 %

where EO = fundamenta! voltage amplitude and Eq, E5 etc are the 2nd, 3rd etc harmonic amplitudes.

When the harmonics are expressed in dB the formula becomes:

\/ AL A2 Ag '
THD = V10'0 + 1010 + 1010 + ... <100 %
where A1 = first harmonic in dB etc.

5. Set 8165A FRQ to 50 MHz.

6. Tune spectrum analyzer for minimum display amplitude. Adjust gain so that fundamental corresponds to O dB.
Verify that no harmonics exceed the — 30 dB level.

| FUNDAMENTAL

] 4™ HARMONIC
3RD 4HARMONIC
2ND 4 ARMONIC

Figure 4—5, Typical Spectrum Analyzer Display at 50 MHz
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4—14 PULSE CHARACTERISTICS

SPECIFICATION
Transition times (10% t090%)
Preshoot/Overshoot/Ringing:

+
+

EQUIPMENT
Sampling oscilloscope
Cable assembly BNC (2

: < Sns,

< 7 ns(1 kS into SO ).

5%,
10% (1 kS into 50 £2).
SAMPLING
0SC ILLOSCOPE
[¢) 00
5002 LOAD TERMINATION ——=
20d8 ATTENUATOR —"

Figure 4—6, Test Setup for Pulse Characteristics.

x 61 cm)

Feedthrough termination 50 £
Power attenuator 20 dB, 20 W

PROCEDURE

1. Connect the equipment as shown in Figure 4—6.

2. Set the 8165A as follows:

FM

AMPL . ... ...

NORM
SQUARE
50 %

oV
ENABLE
NORM
50 2

3. Set scope so that one cycle fills the display (Figure 4—7).

leading edge {risetime) < 5 ns
trailing edge (risetime) << 5 ns

preshoot

< £ 5% of amplitude

overshoot and ringing < * 5 % of amplitude



Model 8165A Performance Tests

PERFORMANCE TESTS

4—15 RAMP CHARACTERISTICS

SPECIFICATION
Linearity (10 % to 90 %): = 1 % (up to 5 MHz), * 5% (above 5 MHz)

EQUIPMENT
Sampling oscilloscope
Cable assembly BNC (2 x 61 cm)
Feedthrough termination 50 2
Power attenuator 20 dB, 20W

PROCEDURE
1. Connect the equipment as shown in Figure 4—6.
2. Set the 8165A as follows:
INPUT MODE . . . . . . e NORM
FUNCTION . . e e TRIANGLE
DUTY CYCLE . . . . . e e 50 %
FM e OFF
FRQ . .. e 1 MHz
AMPL . e 1V
OFFSET . e ov
OUTPUT MODE . . . . ... e e e ENABLE
NORM
. . 50 2
3. Set scope so that one cycle fills the display.
4, Verify leading edge non-linearity (Figure 4—7) <+ 1 % of amplitude.
5. Set 8165A output mode to INV and verify that signal changes polarity.
‘-‘ s ——-——Width = ——
1 - Settling Time ]
‘ Overshoot T?\ "

A A

N
Rounding

" Ringing

90% 90 %

~ Nonlinearity

|
!

|
Amplitude

10% — 10%
1
Preshoot \ ] ’ T
T Rise
. ' Time - Time
- - Period — - i *»;4

Figure 4—7. Pulse Parameters
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4—-16 GATE AND TRIGGER PERFORMANCE

SPECIFICATION

Trig: pos. ext input pulse = 10 ns wide generates one output
cycle. Upper level > +250 mV, lower level < OV.

Gate: oscillator enabled when ext input > +250 mV, dis-
abled when < 0 V. First and last output cycles are always
complete.

Max input: £ 20 V

Input impedance: 10 k{2 typical

SAMPLING

0SCILLOSCOPE

PULSE GENERATOR 81654 E
? o ] Ol

Figure 4—8. Test Setup for Burst Gate and Trigger Performance

EQUIPMENT

Pulse generator

Oscilloscope

Cable assembly {3 x 61 cm, 2 x 30 cm)
BNC Tee,

Feedthrough termination 50 £2

PROCEDURE

2.

Connect the equipment as shown in Figure 4—8.

Set the 8165A as follows:

INPUTMODE . .. . . GATE
FUNCTION . . . . e SINE
DUTY CYCLE . . . . . . e 50 %
FM e e OFF
FRQ e 100 kHz
AMPL e 1V
OFFSET . . . e ov
OUTPUT MODE . . . . . . e ENABLE
NORM
50 §2
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3.

4.

Set pulse generator for output pulse approx 50 us wide, rep. rate 1 kHz, baseline zero or more negative, pulse top
+ 250 mV. Verify that each positive gate releases a burst of output cycles and that each cycle is complete (Figure 4-9).

EXT INPUT

SYNC OUTPUT

OUTPUT

0.01 ms/div, 0.6 V/div.

Figure 4—9. Example of correct gate operation

Set 8165A to TRIG mode. Verify that each trigger pulse generator one complete output cycle (Figure 4—10).

EXT INPUT

SYNC OUTPUT

QUTPUT

2.0 us/div, 0.5 V/div.

Figure 4—10, Example of correct trigger operation
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4-17 FM.

SPECIFICATION

Output is frequency modulated by an external voltage applied to a rear panel BNC, 0 to £ 1 V modulates 0 to = 1 % deviation.

0SC1LLOSCOPE
OSCILLATOR 8165A D

o— o ° )

/

MODE INPUT
( REAR PANEL)

Figure 4—11. Test Setup for FM

EQUIPMENT
Oscillator
Oscilloscope
Cable assembly BNC (3 x 61 cm)
PROCEDURE
1. Connect the equipment as shown in Figure 4—11,
2. Set oscillator to 10 kHz, 2 Vpp

3. Set oscilloscope to 1 us/div main timebase, 0.05 us/div delayed time base.

4, Set the 8165A as follows:

INPUT MODE . . . . . e e e e e NORM
FUNCTION e e e e e e e e e e e e e SQUARE
DUTY CYCLE . . . . e e 50 %
FM e e ON
FRQ . . . e e e e e e e e e e 1 MHz
AMP L L e e e e e e e e e s LAY
OFFSET . o e e e e e ovVv
OUTPUT MODE . . . . . e e e e e e s ENABLE
NORM
50 2
5. Check the delayed sweep for a jitter of 2 div = 10 %.
6. Turn FM off, verify that the delayed sweep jitter < 0.2 div.
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4—-18 SWEEP (OPTION 002 ONLY)

SPECIFICATION

Provides logarithmic up/down sweep up to 3 decades between limits set on the 8165A,
As in VCO mode, 4 bands limited to less than 3 decades Min frequency 1 mHz.

Sweep-rate: 0.01, 0.1, 1, 10, 100, 1000 seconds per decade selectable.

Trigger: one up-down sweep per trigger pulse (upper
level = +250 mV, lower level <0 V, width » 10 ns).

Accuracy: sweep start frequency: 15 % *0.5% of max. stop frequency
sweep stop frequency: *15%

Resolution: 2 digits
81654 COUNTER

[ ]

n_o
500 LOAD (EXT OR INT) |

Figure 4—12. Test Setup for Sweep Option 002

EQUIPMENT
Counter
Cable assembly BNC (1 x 61 cm)
Feedthrough termination 50 £2 (if necessary).

PROCEDURE

1. Connect the equipment as shown in Figure 4—12,
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2.

3.

Set the 8165A as follows:

INPUTMODE . .. . e e e e e e e e e e
FUNCTION . . . e e e e e e e e e e e e SINE
DUTY CYCLE . . . . e e e e 50 %
M e e e e e e e e e OFF
FRO e e e e 1 kHz
AMPL L e e e e e 2V
OF FSET . e e e ov
OQUTPUT MODE . . . . .t e e e e e e e i e e ENABLE
NORM
50 {2
SWEEP START . . e e e e e 10 kHz
SWEEP STOP . . . . . e e 10 kHz
SWEEP TIME . . . . . e 1 s/decade

Verify counter reading for the following settings:

SWEEP START SWEEP STOP Counter reading
10 kHz 10 kHz 10 kHz +/- 6.5 kHz
1 MHz 1 MHz 1 MHZ +/~ 400 kHz
40 MHz 40 MHz 40 MHz +/-~ 6.25 MHz
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4-19 AMPLITUDE MODULATOR (Option 002 only)

SPECIFICATION

(Option 002 only): O

to 2.5 Vp modulates 0 to 100 % modulation depth.

Modulating Frequency: dc to 10 MHz {— 3 dB).
Input Impedance: 10 k2 typical.

Pulse Modualtion: transition times < 50 ns,
Envelope Distortion: {dc to 250 kHz mod. freq.):

Carrier Modulation Distortion
< 1 MHz 0to 90 % < 1%
> 1 MHz 0to 30 % < 3%

Carrier Frequency Deviation:

< 0.01 %, 0 to 30 % modulation,

OSCILLOSCOPE

OSCILLATOR Y 8165A
EQUIPMENT
Oscillator
Oscilloscope O O QO O
Figure 4—13.
PROCEDURE
1. Connect the equipment as shown in Figure 4—13.
2. Set the 8165A as follows:
INPUT MODE o v o v s e et e e s et e et e e e e e i e s e e e e o NORM
FUNCTION . i e i i it e e s it et s e e i st e i e an o SINE
DUTY CYCLE o« t e v v v et vttt e et et e et e e e e e e e e e e 50 %
Y OFF
(=3 =10 S 100 kHz
AMPL v v e e e et e e e e e e e e e
(0] =21 =12 = 15 oV
OUTPUT MODE vt o e e e e e ettt et it et i e i it e r e s ENABLE
NORM
50 {2
SWEEP START v v v e et vttt ettt e e e e e e e 10 kHz
SWEEP STOP  + + e e o v v vt e et e it e e e e e e e 10 kHz
SWEEP TIME & & v v e e e i et e s et e e a s s e s it e i e 1 s/decade
AM e e e e e e e e e e e e e ON

3. Set oscillator for 1 kHz and 2.5 Vpp amplitude.
4, The display should be of a modulation depth of 100 %,
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4—20 STORE/RECALL CAPABILITY

SPECIFICATION

10 addressable store locations plus one for existing operating state. Each location can store a complete set of operating para-

meters and modes.

Access time: 20 ms each location.
Storage time: internal battery provides memory retention for approx 4 weeks at room temperature.

PROCEDURE

1. Set the 8165A as follows:

INPUT MODE
FUNCTION

DUTY CYCLE
FM oo

AMPL

2. Press STO and 1.

3. Set the 8165A as follows:

INPUT MODE
FUNCTION

DUTY CYCLE
FM o

AMPL
OFFSET
BURST

4. Press STO and 2.

5. Press RCL and 1, verify that the settings of step 1 are displayed.

6. Press RCL and 2, verify that the settings of step 3 are displayed.

NORM
TRIANGLE
20 %

ON

11.11 kHz
2V

+1V
ENABLE
NORM
50 2

BURST
SQUARE
80 %
OFF
19.9 MHz
5V
-2V
99
DISABLE
INV

1 k€2
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4—-21 HP-1B CAPABILITY
SPECIFICATION
Accuracy: See Frequency Characteristics, Output Characteristics.

Settling times:
Frequency: < 20 ms to * 5% of programmed value. In
Norm mode, and in Trig, Gate, Burst at frequencies
< 1kHz : <70 ms to + 2% of programmed value,
< 300 ms to final value.
Other Functions: 20 ms. The following range changes can
take up to 200 ms:
Change of duty cycle.
Selection to or from Sweep/VCO.
Changing up to/down from the following decades:
Frequency 1 kHz, 10 kHz, 100 kHz, 1 MHz, 20 MHz.
Amplitude 100 mV, 1V

Offset 1 V.
%[YJS%SLLER 81654 COUNTER
- ]
[ o0 o o
Figure 4—14. Test Setup for HP-1B Operation
EQUIPMENT
System controller
Counter

Cable assembly (1 x 61 cm)

PROCEDURE
1. Connect the equipment as shown in Figure 4—14.
2. Load program presented in Figure 3—16 {modify wait command in step 13 to 10 s — or as desired).
3. Run program and verify functional operation.
4. Verify accuracy of first and last programmed frequencies:
Programmed frequency Counter reading
440 Hz 440 Hz £ 4.4 mHz
739.99 Hz 739 Hz * 7.4 mHz
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Table 4—4. Performance Test Record (1 of 3)
Hewlett-Packard Company
Model 81656A/8165A Option 002 Tested By
Programmable Signal Source
Serial No. Date
Results
Para. No. Test Description Actual Min Max
4-10 Frequency
50.0 MHz 49.9995 MHz 50.0005 MHz
10.0 MHz 9.9999 MHz 10.0001 MHz
10.0 kHz 9.9999 kHz 10.0001 kHz
1.00 kHz 0.9999 kHz 1.00001 kHz
1.00 Hz 0.99999 s 1.00001 s
100 mHz 9.99990 s 10.00001 s
4-11 Burst yes/no
Number of actual output
cycles same as set burst length ?
4—12 Amplitude and Offset
OUTPUT AMPL FUNCTION
MODE
1 k2 200V sine 0.693 V 0.721V
triangle 0.566 V 0.589 V
square 0.980 Vv 1.02V
50 Q2 100V sine 0.347 V 0.361V
triangle 0.283 V 0.294V
square 049V 051V
50 Q2 5.00 V sine 1.73 V 1.80 V
triangle * 1.41V 147V
square * 245V 255V
50 2 3.00vV sine ™ 1.039 V 1.082 V
triangle * 0.849 V 0.883 V
square * 1.47 V 1.53 V
50 Q 1.00 V sine * 0.347 V 0.361 V
triangle * 0.283 V 0.294 V
square * 0.49 V 0.51V
50 Q 100 mV  sine * 34.7 mV 36.1 mV
triangle * 28.3 mV 29.4 mV
* Remove 20 dB attenuator square ” 49 mV 51 mV

4-18
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Table 4—4. Performance Test Record (2 of 3)
Results
Para No. Test Description Min Actual Max
OuUTPUT OFFSET
MODE
1k 10.0V 9.880 V 10.12 V
50 §2 5.00 V 4,930 V 5.070 V
50 2 3.00V 2.950 V 3.060 V
50 Q 1.00 V 0.970 V 1.030 V
50 2 100 mV 79 mV 121 mV
4-13 Sine Characteristics
(Harmonic level)
FRQ = 1 MHz (2"d harmonic) —42dB
FRQ = 1 MHz (39 harmonic) —47 dB
FRQ =1 MHz (THD) 1%
FRQ = 50 MHz (worst harmonic) —30dB
4—-14 Pulse Characteristics
Leading edge < 5ns
Trailing edge < 5ns
Preshoot < -5% < +5%
Overshoot and ringing < -b% < +5%
4-15 Ramp Characteristics
Leading edge linearity < 1% <+ %
INV/NORM selection o.k, ? yes/no
4-16 Gate and Trigger
Positive gate releases a
burst of output cycles, first
and last cycles complete ? yes/no
Positive trigger releases
one complete output cycle ? yes/no
4-17 FM Mode
Jitter, FM on 1.8 div 2.2 div
0.2 div

Jitter, FM off
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Table 4—4. Performance Test Record (3 of 3)
Results
Para No. Test Description Min Actual Max
4-18 Sweep Mode (Option 002 only )
Sweep start = sweep stop:
10 kHz 35 kHz 16.5 kHZz
1 MHz 600 kHz 1.4 MHz
40 MHz 33.75 MHz 46.25 MHz
4-19 Amplitude Modular (Option 002 only)
Modulation depth 100 % yes/no
4-20 Store/Recall Capability
Satisfactory ? yes/no
4-21 HP-1B Capability
Functionally ? yes/no
Settling accuracy:
440 Hz 439.9956 Hz 440.0044 HZ
739.99 Hz 738.9926 Hz 739.0074 Hz
8-6 Safety Check
Satisfactory ? yes/no
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SECTION V
ADJUSTMENTS

5-1 INTRODUCTION

5—-2  This section describes the adjustments which will
return the instrument to peak operating condition after
repairs are completed. An adjustment location diagram is
given on a fold-out page at the end of this section.

5-3 SAFETY CONSIDERATIONS

5—4  Although this instrument has been designed in
accordance with international safety standards, this manual
contains information, cautions, and warnings which must
be followed to ensure safe operation and to retain the
instrument in safe condition (see Sections !l and HI).
Service and adjustments should be performed only by
qualified service personnel.

WARNING '

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnection of the protective earth terminal
is likely to make the instrument dangerous.
Intentional interruption is prohibited.

5-5  Any adjustment, maintenance, and repair of the
opened instrument with voltage applied 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
involved.

5—6 Capacitors inside the instrument may still be
charged even if the instrument has been disconnected from
its source of supply.

5—7  Make sure that only fuses with the required rated
current and of the specified type (normal blow, time delay,
etc.) are used for replacement. The use of repaired fuses
and the shortcircuiting of fuseholders must be avoided.

5-8 Whenever it is likely that the protection offered by
fuses has been impaired, the instrument must be made
inoperative and secured against any unintended operation.

WARNING

Adjustments described herein are performed

with power supplied to the instrument while
protective covers are removed. Energy available

at many points may, if contacted, result in personal

injury.
5—9 EQUIPMENT REQUIRED

510 The test equipment required for the adjustment
procedures is listed in Table 1—1, Recommended Test
Equipment. The critical specifications of substitute test
instruments must meet or exceed the standards listed in

the table if the instrument is to meet the standards set forth
in Table 1-2, Specifications.

5-11 ADJUSTMENT PROCEDURE

§5—17 Power Supplies
§ 5-18 VCO/Control pre-adjust
§ 5—19 Output Amplifier and

Offset Generator
§5-20 Pulse Response

§ 5—21 High Frequency Adjustments

§ 522 Reference Loop

§ 5-23 Baseline Centering

§ 524 Sweep Generator {option 002)

§ 5-25 Amplitude Modulator (option 002)

When repairs have been made, § 5—17 Power Supplies
should always be carried out. Of the remaining para-
graphs, only those which the repairs could affect need
be done. Execute a paragraph compietely and in the
order in which it is presented. Only the significant
instrument settings are given.

5-13 Allow a 1 hour warm-up time before starting
the adjustments. During adjustments, keep the covers
in place as far as is possible so that the instrument’s
temperature remains steady.

5—-14 ADJUSTMENT RECORD

5-15 Results of adjustments may be tabulated on the
Adjustment Record at the end of the adjustment

paragraphs.
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5—-16 ADJUSTMENTS

5—-17 Power Supplies

EQUIPMENT
Digital Voitmeter
Oscilloscope

PROCEDURE
1. Set the 8165A as follows:
INPUT MODE .+ - v v v o o i it e et e e e u s NORM
FUNCTION ¢ & v i v i e et s ettt n oo nas Triangle
DUTY CYCLE - « e s ee e e e e e e 50 %
FM e e e e e e e e e off
[ =Y o 9.999 kHz
AMPL . e v e e e 10V
OFFSET « v v v o e et e e e e e 0.0 V
QUTPUT MODE - . . -+« v vt e v e ENABLE
NORM
50 €2
2. Set DVM to dc. Measure and, if necessary,

adjust the supply voltages as follows:

TP Adjust Result

A5 + 5V ABR516 +5V 10 mv
A5 — 5V ABR523 -5V 10 mVv
AB + 20 V ABR302 +20 V20 mv
AB — 20 V ABR402 —-20 V £ 20 mVv
AB + 17 V - + 17 V £ 500 mV

A5 — 29 V - -29 V £ 500 mV

3. Connect oscilloscope to each of the above
test points in turn and verify that the
ripple < 5 mVp-p in each case.

5-18 Voltage Controlied Oscillator

A re-adjustment of the VCO also requires adj. procedure
5—19 to be performed.

EQUIPMENT
Digital voltmeter
Spectrum analyzer
Oscilloscope
Counter
Voltage source
Capacitor 0,47 uF
Note: Use shielded cable for all dc-adjustments.

1:1 Scope probe

5-2
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PROCEDURE

1 D/A CONVERTER

1.1 Set 8165A as follows:

INPUTMODE . ... ... iiinean GATE

FUNCTION . ... i ittt it it e s Square

DUTYCYCLE ... ... ... 50 %

FM e e e e e e OFF

FRQ ... i it ittt ittt et 2,56 kHz

AMPL . e e e e e 1.00 V

OFFSET .. . . i i ittt i et e v e n e 0.0V

OUTPUTMODE. . . ... ... .. ... ENABLE
NORM
50 2

1.2 Connect DVM (dc mode) between A8TP3
and ground., Apply voltage source to
EXT INPUT.

1.3 Adjust ABR318for 256 V1 mV.
1.4 Set 8165A FRQ to 2.65 kHz.

1.5 Adjust ABR313for 255 V1 mV.
Re-check steps 1.3 t0 1.5,

2 RANGE START

2.1 Connect counter to SYNC OUTPUT.
Set 8165A FRQ to 1.00 kHz, connect DVM
(dc, floating) across A8TP4/5. Low termination
to TP4 and high termination to TP5. Change
polarity of DVM if counter reading drops.

2.2 Adjust ABR429 forO V £ 0.5 mV.

2.3 Remove DVM

3 CURRENT SOURCE BALANCE
3.1 Set 8165A as follows:
INPUT MODE - -+« i e v e et e e e s NORM
FUNCTION . . .. ..o oo Triangle
DUTY CYCLE . . - . o o i i e e e e i 50 %
EM e e e e e e e OFF
FRQ v vt et e e e e e e e e e 9.999 kHz
AMPL o e e 10 V
OFFSET « ¢ v o v et e e et i e e e e 0.0 V
OQUTPUT MODE . . . .« oo v v v oo ENABLE
NORM
50 Q2
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3.2 Set DVM to 10 V Range (or use a low pass
Filter for the 1 V Range).
Connect DVM (dc, floating), measure and
adjust as follows:

DVM DVM Adjust Result
Low High E
AS5TP1 ASTP2 — Note: Voitage E (should

lie between + 5 mV
and — 5 mV).

AbBTF4 ABTP3 A15R33 Adjust for same voltage
and polarity as E.

4 TRIANGLE AMPLITUDE (VCO)
4.1 Set DVM to 1 V Range (without low pass
Filter).

Connect DVM (ac) to ABTPQ and ground.
Adjust AbR71 for 695 mV rms £ 1 mV.

5 OUTPUT DRIVER BALANCE

5.1 Set DVM to 10 V range
or use a low pass filter for the 1 V Range.

Connect DVM (dc, floating) between ASTP10

and A5TP11. Adjust AT6R430 for 0 £ 0.5 mV.

52 Disconnect DVM.
6 LF D/A CONVERTER: RAMP DISTORTION
6.1 Connect 10:1 scope probe to A10TP1 and

set 8165A FRQ to 999 Hz.

6.2 Adjust A10R212 for min. ramp distortion
(Figure 5—-1).
6.3 Disconnect scope.

Figure 5—1. Ramp Distortion Adjustment

Adjustments

7 HF RAMP DISTORTION

7.1 Set 8165A frequency to 9.999 kHz.

7.2 Connect 10: 1 Probe from Analyzer to
ABTP10.

7.3 Set Analyzer:

Resolution bandwidth . . . . .. ... .. .. 300 Hz

Frequency span/div - -+ - -« « . . ... oL 5 kHz

Sweep time/div - -« . - o oo oo e 0.2s

Sweepmode « - - . .o oL repetitive

Input sensitivity - « -« -« « v o e 0.2V

7.4 Adjust A156R35 for minimum 2nd harmonic

(Figure 5—2). Verify level is 50 dB below
fundamental or lower.

som

e

-
-

)
¥
!
L]

(Figure 5—2. Triangle Distortion Adjustment: LF)
8 TRIANGLE DISTORTION : HF

8.1 Connect the capacitor (0.47 uF) between
junction A5R50/R60 and ground.

8.2 Set 8165A FRQ to 50 MHz.

8.3 Adjust A15R37 for minimum 2nd harmonic.
(Figure 5—3). Then turnCW to verify level is
50 dB below fundamental.

8.4 Set 8165A FRQ to 20 MHz and check
harmonics. If necessary re-adjust A15R37
for best compromise.

Figure 5—3. Triangle Adjustment: HF
Disconnect spectrum analyzer and capaci-
tor.

5-3



Adjustments

9 VCO RANGE 1:999

9.1 Connect counter to 8165A’s SYNC QUT-
PUT and set counter as follows:

FUunction _ . . .. v v v i i e e Frequency A

Channel . . ... .. .. v v A

9.2 Set 8165A's INPUT MODE to VCO and

FRQ to 999 kHz.

9.3 Connect voltage source via 20 dB Power
Attenuator to 81656A’s EXT INPUT and
adjust source for 1 kHz reading on counter.

9.4 Measure voltage source, value should be
10 mV t 30 mV. Leave at setting obtained
in 8.3 for the following adjustment. Dis-
connect counter.

10 VCO DISTORTION

10.1 Connect spectrum analyzer to 8165A's
QOUTPUT and set analyzer as follows:

Resolution bandwidth « « . . . . v v oo 100 Hz

Frequency span/div. . . .. ... .. ... ... 1 kHz

Sweep time/div . . . ... ... .. 0.2s

Sweep mode . . . . ... ... repetitive

10.2 Adjust A15R39 for min 2nd harmonic (Figure

5—4). Verify level is 35 dB below funda-
mental or lower.

10.3 Disconnect voltage source.

Figure 5—4, VCO Distortion Adjustment

T HF SINE DISTORTION

111 Connect spectrum analyzer to 8165A's
OUTPUT and set as follows:

Resolution bandwidth .. ................ 300 Hz
Frequency span/div. . . ... ......... 5 kHz
Sweep time/div . .. ... .. ... ... ..., 0.1s
Sweep mode . . . ... ... repetitive

5—4
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11.2 Change the following 8165A settings:

FUNCTION « v v ottt e e ee e e Sine
INPUT MODE .. .. .. oo i it i v Norm
and check that FRQ .. .. ... ....... 0.999 kHz

11.3 Change OUTPUT MODE from NORM
to COMP and back. Adjust A17R340
for same 3rd harmonic value.

Figure 65—5. Sine Distortion Adjustment: 9.999 kHz

1.4 Adjust A16R350 for a 2nd harmonic of
—42 dB or slightly better. Check at
following settings for best compromise
and same level (< —42 dB).

Connect to HF spectrum analyzer
Settings: FRQ 1 MHz, AMP 1.99 V
FRQ 999 kHz, AMP 2.00 V

11.5 Set 8165A FRQ to 999 Hz.

Set spectrum analyzer as follows:

Resolution bandwidth . . . .. . ... ...... 100 Hz

Frequency span . . . . . v v v v v v i 0.5 kHz
SWEEP tIME . . v v v v e e .2S5/Div

116 Adjust 3rd harmonic with A10R227 and
2nd harmonic with AT0R206 for minimum
(Figure 5—6).Verify that these levels are
42 dB/ 47 dB below fundamental or lower.

11.7 Disconnect the spectrum analyzer.

Figure 5—6. Sine Distortion Adjustment: 999 Hz

12 TRIANGLE AMPLITUDE
12.1 Connect DVM (ac) to ASTP9 and ground.
12.2 Set 8165A FRQ to 110 Hz and TRIANGLE.
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12.3 Adjust A10R241 for 695 mV rms = 1 mV.
12.4 Change 8165A frequency to 9.999 kHz.
Verify DVM reading of 695 mV + 2mV.
If not within specification, readjust from
step 4 Triangle Amplitude.
12.5 Leave DVM in position.
13 SINE AND SQUARE AMPLITUDE
13.1 Set 81656A FUNCTION to sine. Adjust
A17R360 for 850.7 mV rms £ 1 mV.
13.2 Change frequency to 110 Hz. Verify DVM
reading of 860.7 mV £ 2 mV rms.
Readjust A10R227 Re-check step 11.6
13.3 Set 8165A FUNCTION to square. Frequency
to 9.999 kHz. Adjust A17R230 for 1204 mV
rms+2 mV,
13.4 Set 8165A frequency to 110 Hz. Verify DVM
reading of 1204 mV £ 3 mV rms.
14 SINE AND SQUARE BALANCE
141 Set DVM to 10 V range
or use a low pass filter for the 1 V Range.
Connect DVM (dc, floating between ASTP10/
TP11.
14.2 Change 8165A"'s FUNCTION to sine, FRQ to
9.999 kHz.
14.3 Adjust A16R243 forOV =1 mV.
14.4 Change 8165A’s FUNCTION to square, adjust
A16R240 forOV £ 1 mV.
15 TRIANGLE DC BALANCE
15.1 Set 8165A’s FUNCTION to triangle, FRQ to
999 Hz, INPUT MODE to TRIG. Leave DVM
in its position (step 14.1).
15.2 Adjust AT0R235forOV £ 1 mV.

Adjustments

5-19 Output Amplifier and
Offset Generator

Pre-condition for this adjustment is a correctly adjusted
vCO(5-18).

EQUIPMENT
Digital voltmeter, with cable and termination:
total error < 0.5% at 1 kHz.
Oscilloscope, 1:1 probe

Note: Use shielded cable for all dc-adjustments.

PROCEDURE
1 VOLTAGE SOURCE PRE-AMP BALANCE
11 Set 8165A as follows:
INPUTMODE -+ v v v e v e e e e e e NORM
FUNCTION . . . . oo e SQUARE
DUTY CYCLE . ... .« oo 50 %
FM e e e e e OFF
FRQ o e i e e 999 Hz
AMPL oot e e e 10.0 V
OFFSET v v e v e et et e e 0.0V
OUTPUT MODE  « v o v vee e e e et e ENABLE
NORM
50 (2
1.2 Connect scope via 1:1 probe to A4TP3.
1.3 Adjust A4R161 for minimum amplitude.
1.4 Set 8165A OUTPUT MODE to INV. Verify

scope display < 10 mV p-p. Find a good
compromise in both, NORM and INV output
modes.

Disconnect scope.

2 VERNIER D/A CONVERTER

2.1 Set 8165A AMPL to 1.0 V, OUTPUT to
NORM, and connect DVM (dc mode) to
A6TP1,

2.2 Adjust ABR805 for —4.00 V = 3 mV.

2.3 Disconnect DVM.

5-5



Adjustments

3 OP AMP BALANCE: U3

3.1 Set 8165A as follows:

OFFSET ......0 ¢« it i ittt i v e . H10V

OUTPUTMODE. .. . vttt it v r v e e ENABLE

NORM
50 Q

3.2 Connect DVM (dc,floating) to A12TP1/2.

3.3 Adjust A12R20 for O V £ 0.1 mV.

3.4 OP AMP BALANCE: U2

3.5 Connect DVM (dc, floating} to A12TP3/4.

3.6 Adjust A12R12 for 0 V £ 0.1 mV.

4 OP AMP BALANCE: U4

4.1 Set 8165A OFFSET to —1.0 V.

4.2 Connect DVM (dc, floating) to A12TP5/6.

4.3 Adjust A12R31 forOV £ 0.1 mV.
Remove DVM.,

44 Set 8165A FRQ to 110 Hz. INPUT MODE
to TRIG. OFS to 0 V. FUNCTION to
TRIANGLE.

5 PRE-AMP DC BALANCE

5.1 Connect DVM (dc mode) to 8165A OUTPUT
via 50 §2 cable and 50 §2 feedthrough termina-
tion. Note: total error DVM/cable/termination
must be < 0.5 % at 1 kHz.

5.2 While switching 8165A OUTPUT MODE be-
tween NORM and INV, adjust A4R111 for a
minimum offset change < 5 mV,

6 X1 AMPLIFIER BALANCE

6.1 Set 81656A AMPL to 1.99 V and OUTPUT
MODE to NORM,

6.2 Adjust ABR1 for an output offsetof OV £
1 mV.

6.3 Set 8165A OUTPUT MODE to INV. Verify

offsetisO V10 mV.

7.1

7.2

7.3

8.1

8.2

8.3

9.1

9.2

10

10.1

10.2

10.3

Model 8165A

X2 AMPLIFIER BALANCE

Set 8165A AMPL to 10 V and OUTPUT
MODE to NORM.

Adjust ABR2 for an output offsetof 0 V £
2mV,

Set 8165A OUTPUT MODE to {NV. Verify
offsetisOV * 20 mV.

X1 AMPLIFIER GAIN

Connect DVM (ac mode) to 8165A QUTPUT
via 50 £2 cable and 50 £2 feedthrough termi-

nation. Note: total error DVM/cable/termi-
nation must be < 0.5 % at 1 kHz.

Set 8165A INPUT MODE to NORM,
SQUARE.

Adjust the following amplitude settings:

8165A Adjust DVM

AMPL (p-p) Reading (rms)

1.99 v AB6R912 995 mV rms £ 1 mv
1.00 V ABR810 500 mV rms £ 0.5 mV
1.50 vV ABR826 750 mV rms £ 0.5 mV

X2 AMPLIFIER GAIN
Leave DVM connected as given in step 8.1.
Adjust the following amplitude settings:

8165A Adjust DVM

AMPL Reading

3.99 v A4R306 5.895 Vrmst 1 mv
5.99 vV ABR920 2,995V rms £ 2 mv
7.99 Vv ABR915 3.995Vrms*3mV

OFFSET RANGE
Pre-condition for this adjustment is a correctly
adjusted baseline { 5—23 BASELINE CENTERING),

Set 8165A OFFSET TO +2.56 V, AMPL
10 mV, INPUT MODE to TRIG./FUNCTION
to TRIANGLE,
Connect DVM (dc) to 8165A OUTPUT.

Adjust A6R614 for + 2560 V + 1 mV.



Model 8165A

1 OFFSET D/A CONVERTER

11.1 Set 81656A QFFSET to + 2.55 V.

1.2 Adjust AGR601 for + 2550 V £ 1 mV.

12 OFFSET: + 399 mV RANGE

12.1 Set 8165A OFFSET to + 999 mV, IMP 50 €2,
AMPL 10 mV.

12.2 Adjust A12R4 for + 999 mV £ 1 mV,

13 OFFSET: — 999 mV RANGE

13.1 Set B165A OFFSET to — 999 mV.

13.2 Adjust A12R23 for — 999 mV £ 1 mV.

13.3 Set 8165A OFFSET to — 5.00 V and verify

that DVM reads — 5,000 V £ 30 mV.

13.4 Disconnect DVM.
14 OFFSET: LINEARITY
14.1 Set 8165A OFFSET to + 5.00 V, QUTPUT

MODE 1 k2, AMPL 2 V.,
14.2 Adjust A6R610 for + 5.000 V.

14.3 Set 8165A QUTPUT MODE to 50 2 and
verify DVM reads + 5.000 V £ 30 mV.

5-20 PULSE RESPONSE

EQUI{PMENT:
Sampling scope
Power attenuator 20 dB

1 SQUARE WAVE RESPONSE

1.1 Connect sampling scope via 20 dB attenuator

and feedthrough termination to 8165A OUT-

PUT. Trigger from SYNC OUTPUT.

Adjustments

1.2 Set 8165A FRQ to 10 MHz, square wave.
Adjust for best pulse shape in each of the
following ranges:
8165A Adjust
2V A4C106/R115
0.0V C513/R526
without 20 dB att.

999 mV A4C512/R525

99 mvV A4C511/R524

Verify that, in all cases, overshoot (Figure

4-9) <+ 5% of amplitude, transition times

< b6 ns.

Verify that with AMPL 1.99 V, 1 V and 100mvV
overshoot <t 5 % of amplitude, transition
times < 5 ns.

1.3 Set 8165A OUTPUT MODE to 1 k2 and
verify that the transition times at the above
amplitude ranges are < 7 ns and pulse pertur-
bation is < 10 %.

5-21 HIGH FREQUENCY
ADJUSTMENTS

EQUIPMENT:

Sampling scope

Power attenuator 20 dB
DVM

Voltage source (TTL)
Power Meter

Power Sensor

1 VCO CONTROL ADJUST

1.1 Set 8165A as follows:

INPUTMODE . ... ... ... ...... .. GATE
FUNCTION .. .. ... . v v e TRIANGLE
DUTYCYCLE ... .. .. ... ... 50 %
FM e OFF
FRQ . .. . e e e e 20 MHz
AMPL. . . ... .. . e 199V
OFFSET . .. . .. i it e e ov
OUTPUTMODE . ............... ENABLE
NORM
50 2

1.2 Connect voltage source to EXT INPUT.
Connect counter to 8165A output.

1.3 Adjust A8R407 for 20 MHz + .5 %.

1.4 Set 8165A FRQ to 35 MHz.



Adjustments

1.5

1.6

1.7

1.8

1.9

2.1

2.2

2.2.1

2.2.2

2.2.3

2.3

2.4

Adjust ABR420 for 356 MHz ~- .6 MHz/+0 MHz.

Remove counter, connect sampling scope
to output.

Set 8165A FRQ to 1 MHz.
Set sampling scope for 100 % display as
reference.

Set 8165A FRQ for 50 MHz.
Adjust A5R10/R51 for a HIL —10 %
anda LOL — 5 %.

Repeat steps 1.3 to 1.5 with counter.

Set 8165A FRQ to 50 MHz
Adjust A8R418 for 50.0 MHz
+.5 MHz/-0 MHz.

Repeat steps 1.6 to 1.10 for optimum.

VCO CONTROL FRQ ADJUST

Set 8165A FRQ to 1 MHz, SQUARE
connect sampling scope to output and set
display for 100 % as reference.

Set 8165A FRQ to 50 MHz, SINE
Adjust A5C309 for an ampl. of —2 %.
Check at 356 MHz (2 V) and find best
compromise.

Connect Power Meter to output and check
power for .90 mW + 1.656 mW/—1.52 mW
in both, NORM and INV output modes.

Set 8165A FRQ to 35 MHz,
check power for 9.90 mW + 1.65 mW/—1.52 mW
in both, NORM and INV output modes.

Set 8166A FRQ to 1 MHz.
Check power for 9.90 mW + 0.6 mW/—0.58 mW
in both, NORM and INV output modes.

Set 8165A to SQUARE.

FRQ 50 MHz and connect sampling scope
to output

Adjust ABR235 for 50 % duty cycle.

Check at 35 MHz and find best compromise.

Set 8165A FRQ to 19.9 MHz
DUTY CYCLE 20 %, TRIANGLE

Adjust ABR412 for 19.3 MHz
+ 200 kHz/—0 kHz.

Mode! 8165A

2.5 Set 8165A FRQ to 10.0 MHz.
2.6 Find best compromise between 10 MHz and
19.9 MHz in all duty cycle modes for better 4 %.
2.7 Set 8165A FRQ to 9.99 MHz
DUTY CYCLE 50 %
Adjust A4R409 for 10.0 MHz + .1 MHz /-0 MHz.
2.8 Set 8165A to 1 MHz.
Check frequency in all duty cycle modes
for better 4 %.
2.9 Set 8165A FRQ to 999 kHz
DUTY CYCLE 80 %.
Adjust ABR405 for 962 kHz + 10 kHz,
—0 kHz.
2.10 Set 8165A FRQ for 100 kHz check frequency
in all duty cycle modes for better 4 %.
5-22 Reference Loop
EQUIPMENT
Counter
Spectrum analyzer
Pulse generator
Voltage source
Oscilloscope
10:1 probe
1:1 probe
PROCEDURE
1 OSCILLATOR FREQUENCY
1.1 Set 8165A as foliows:
INPUTMODE «¢s s ot 00 csosnossan NORM
FUNCTION « - o oot e e e ee e en e SQUARE
DUTY CYCLE « - v vt e e e e ee e iu e s 50 %
[ Yo N 10MHz
1.2 Connect counter to SYNC OUTPUT.
1.3 Adjust A9C602 for a frequency of 10,000000 MHz
+ 5 mHz,
1.4 Disconnect counter.
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2 SINE SHAPER DISTORTION (PLL)

2.1 Connect scope to A9TP4 via 10:1 probe.

2.2 Set 8165A INPUT MODE to GATE and
FRQ to 3 kHz.

2.3 Apply + 1 V from voltage source to 8165A
EXT INPUT.

2.4 Adjust with ASR313 and A9R310 the signal

amplitude and offset for best sine waveform.

25 Check the signal waveform between 1 kHz
and 9.9 kHz.
2.6 Re-adjust A9R313, R310, if necessary, for

best compromise.

3 MIXER BALANCE

3.1 Connect scope via 10:1 probe to A9TPS5.
3.2 Set 8165A to 2 kHz.

3.3 Adjust A9R406 for min. pulse amplitude.
3.4 Check the pulse amplitude between 1 kHz

and 9.9 kHz for < 130 mVp-p.

5-23 BASELINE CENTERING

1 EXTERNAL TRIGGER LEVEL

1.1 Set external pulse generator to: frequency
500 Hz, amplitude 200 mV p-p, offset
t 50 mV.

1.2 Connect pulse generator to EXT INPUT and

oscilloscope to 8165A output,

Adjustments

1.3 Set 8165A INPUT MODE to GATE, FRQ
to 1 kHz.
1.4 Adjust A7R4 for a stable gated output signal.
1.5 Check operation with 8165A FRQ 999 Hz.
2 GATE BASELINE
2.1 Connect pulse generator output to 8165A's

EXT INPUT, pulse generator trigger output to
scope ext trigger, 8165A OUTPUT to scope

channel A,

2.2 Set pulse generator to square wave, baseline
0V, pulse to + 2 V, rate 1.00 MHz.Set 8165A
as follows:

INPUTMODE «vvvevsnnenns «+ ... GATE

FUNCTION « .o 0t vt et s v s s v ensosaen Triangle

DUTYCYCLE ¢ ettt v et neesosacs 50 %

FRQ ¢ ¢t vecnncosecnosscsassss 19.9 MHz

OFFSET s vt nnnvan o C e e e s 0.0V

2.3 Observe gated output waveform on scope.
Adjust ABR 115 to center baseline (Figure
5-9).

Figure 5—9. Gate Baseline Adjustment

2.4 Change frequency and observe baseline.
Shift should be < 3%.

25 Change duty cycie and observe baseline.
Shift should be < 4 %.
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Adjustments

5-24 Sweep Generator (Option 002 only)

EQUIPMENT
Digital voitmeter
Counter

PROCEDURE

Check first which revision is installed in your instrument.
The following procedure is written for revision F.

For revisions C and D, E see the backdating

session.
1 SWEEP VOLTAGE
1.1 Set 8165A as follows:
INPUTMODE . .0 vt v i e et ennennns SWEEP EXT
FUNCTION ... it ittt et it naon oo, Triangle
DUTYCYCLE ... ... i i ie s 50 %
FM L. it e ettt s e e s e e OFF
=2 = 1 1 kH2z
AMPL . ... ... e et e 2V
OFFSET . . it it s it ettt on e s ov
OUTPUTMODE . ... ... ... ENABLE
NORM
50 2

SWEEPSTART ... iieeennnnnns 990 kH2
SWEEPSTOP .. ... . it teaeons 990 kHz
SWEEPTIME ... ... .. 1
1.2 Connect DVM (dc) without 50 £2 to rear panel

SWEEP QUT connector (or A11TP2).
1.3 Adjust A11R410 for 3.00 V5 mV.
1.4 Set 8165A SWEEP START to 1 kHz.
1.5 Adjust A11R404 for0 V2 mV
2 SWEEP FREQUENCY
2.1 Connect counter to SYNC OUTPUT

set SWP STA to .99 MHz

set STP to .99 MHz. Press STO 1

set SWP STA to .10 MHz

and STP to 999 kHz. Press STO 2

set SWP STA to 1 kHz

and STP to 999 kHz. Press STO 3
2.2 Press RCL 1

check frequency for 999 kHz £ 5 %
2.3 Press RCL 2

check frequency for 105 kHz £ 5 kHz

5-10
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2.4 Press RCL 3
check frequency for 1 kHz+ 5 %
If one of the tests above fails perform
following procedure.
2.5 Press RCL 1
Adjust A11R428 for 999 kHz £ 3 %
2.6 Press RCL 2
Adjust A11R423 for a reading ratio of 10:1
between RCL 1 (999 K) and RCL 2 (100 K)
A11R423 does respond to the high and
low end.
Example:
RCL 1 reading 805 K
RCL 2 reading 80.5 K
2.7 Press RCL 1
Adjust A11R428 for 999 kHz £ 3 %
2.8 Press RCL 3
Adjust A11R433 for 1 kHz £ 5%
2.9 Re-check steps 2.2 to 2.4.
and re-adj. if necessary
2.10 Check with DUTY CYCLE 20 %,
80 % for £10%
3 SWEEP TIME
3.1 Connect counter to SWEEP OUTPUT.
3.2 Set 8165A to:
SWEEPTRIGGER . ....... ... 4. .. INT
SWEEPSTART . .. ... v ivo 99 kHz
SWEEPSTOP ... ..... ¢t 990 kHz
SWEEPTIME . .........¢cccoceus 0.01 sec/dec
3.3 Adiust A11R203 for a 20 ms period
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5-24 Sweep Generator (Option 002 only)

EQUIPMENT
Digital voltmeter
Counter

PROCEDURE

Check first which revision is installed in your
instrument. The following procedure is valid for
revision C.

1 SWEEP VOLTAGE
1.1 Set 8165A as follows:
INPUTMODE ... ............... SWEEP EXT
FUNCTION ... ...ttt iiennn, Triangle
DUTYCYCLE ... ..... ¢ vv.. 50 %
FM i e e e e e OFF
FRO . it it i it it e e 1 kHz
AMPL . ... e e e e 2V
OFFSET . .. .. i it ittt et e ans oV
OUTPUTMODE . ..........c.0.o.. ENABLE
NORM
50 §2
SWEEPSTART ... ......ceuerun. 990 kHz
SWEEPSTOP . .........¢c¢0oveu.. 990 kHz
SWEEPTIME . ................. 1
1.2 Connect DVM (dc) to rear panel SWEEP

OUT connector (or A11TP2).

1.3 Adjust A11R410for 3.00 V £ 5 mV.,

1.4 Set 8165A SWEEP START to 1 kHz.

1.5 Adjust AT1R404 forO V2 mV.

2 SWEEP FREQUENCY

2.1 Connect counter to SYNC OUTPUT and adjust

A11R423 for 1.00 kHz reading on counter.

2.2 Set B165A SWEEP START to 990 kHz.

2.3 Adjust A11R428 for 990 kHz reading on
counter,

24 Set 8165A SWEEP START to 100 kHz,

25 Adjust A11R426 for 100 kHz reading on
counter,

Adjustments

26 Set sweep start to 1,00 kHz. Check for
1 kHz £ 5 %.
2.7 Set sweep start to 990 kHz. Check for
990 kHz + 2 %,
2.8 Set sweep start to 100 kHz, Check for
100 kHz £ 2 %.
29 Repeat steps 2.1 to 2.5 if necessary.
2.10 Check with DUTY CYCLE 20 %,
80 % for +10%
3 SWEEP TIME
3.1 Connect counter to SWEEP OUTPUT.
3.2 Set 8165A to:
SWEEPTRIGGER ................ INT
SWEEPSTART . ................. 99 kHz
SWEEPSTOP . ................. 990 kHz
SWEEPTIME . ................. 0.01 sec/dec
33 Adjust A11R203 for a 20 ms period.
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5-24 Sweep Generator (Option 002 only)

EQUIPMENT
Digital voltmeter
Counter

PROCEDURE

Check first which revision is installed.
The following procedure is written for revision D and E.

1 SWEEP VOLTAGE
1.1 Set 8165A as follows:
INPUTMODE ... ... ¢ 'iveaonnon SWEEP EXT
FUNCTION .. .. ... nnnan, Triangle
DUTYCYCLE ....... ¢ttt nens 50 %
FM i it e i st r e OFF
FRQ ... ... ittt ieteocannnas 1 kHz
AMPL .. ... . it it e e as 2V
OFFSET ... .t i i torennnanns oV
OUTPUTMODE . ......ccovesnon ENABLE
NORM
50 §2
SWEEPSTART . ........¢ceevuun 990 kHz
SWEEPSTOP . ......¢0 it ievean 990 kHz
SWEEPTIME . .........c¢cievunn 1
2 SWEEP FREQUENCY
2.1 Connect counter to SYNC OUTPUT.
Set A11R423, R428 fully CW.
2.2 Set SWP STA to .5 MHz and STP to 10 MHz
Press STO 4
2.3 Set SWP STA to .99 MHz and STP to
.99 MHz. Press STO 1
2.4 Set SWP STA to 1 kHz and STP to
.99 MHz. Press STO 2
2.5 Set SWP STA to .1 MHz and STP to

.99 MHz. Press STO 3

2.6 Press RCL 1
Adjust A11R428 for max. possible frequency.

2.7 Press RCL 2
Adjust A11R423 to 3 kHz £ 5 %.

2.8 Press RCL 1
Adjust A11R428 for 990 kHz + 3 %.

2.9 Press RCL 2
Adjust A11R423 for 1 kHz £ 5 %.

Model 8165A

2.10 Press RCL 3
check frequency for 110 kHz £ 5 kHz
If out of tolerance repeat steps 2.8 to 2.10
for best compromise.
2.1 A11R426 has very little effect only and needs
usually no calibration.
2.12 Check with DUTY CYCLE 20 %,
80 % for +10%
3 SWEEP TIME
3.1 Connect counter to SWEEP QUTPUT.
3.2 Set 8165A to:
SWEEPTRIGGER ................ INT
SWEEPSTART ... ... ..ot envernn 99 kHz
SWEEPSTOP . ... ... .. ¢ ¢ceveennn 990 kHz
SWEEPTIME ..........0c0000000 0.01 sec/dec
33 Adjust A11R203 for a 20 ms period.
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5-25 Amplitude Modulator (Option 002
only)

EQUIPMENT

Digital Voltmeter. Use shielded cabe for
all adjustments.
LF Spectrum Analyzer.

PROCEDURE

Set 8165A as follows:

INPUT MODE . . ... ... .......... NORM

FUNCTION . .. ... . i i e i SQUARE

DUTY CYCLE .. .. ... v vn. 50 %

FM e e e e OFF

FRQO . ... ittt it it e i i e e 10 kHz

AMPL e e 2V

OFFSET ... i e et e e oV

OUTPUT MODE . ... ............ NORM, ENALBE
50 §2

2 ON

1 INPUT BALANCE

1.1 Connect DVM (dc) without 50 €2 to

MOD INPUT.
1.2 Adjust A13R102 for 0 V £ 1 mV.

(If necessary change R101).

2 AMPLITUDE AT 0% MODULATION
2.1 Set 8165A AM ................ OFF.
2.2 Connect DVM (ac) to 8165A output via

50 Q termination. Note: total Error DVM/
cable/termination must be < 0.5 %.
Change AMP of 8165A to reach exact 1 V
DVM reading.

2.3 Set 8166A AM ... ON.
Adjust A13R142 for exact the half of the
above DVM reading (0.5 V + 1 mV).

Remove DVM.
3 OUTPUT DC BALANCE
3.1 Set 8165A AM ....cce..... OFF.
FUNCTION oo, SINE.
3.2 Connect DVM (dc) to 8165A output.

Observe DVM reading.

Adjustments

3.3 Set 8165A AM ...oovvieveieiiiicccci e, ON
Adjust A13R 123 for same DVM reading as
above £ 2 mV.

3.4 Set OUTPUT MODE to INV, DVM reading
should be 0 V £ 10 mV. Remove DVM.

4 ENVELOPE DISTORTION

4.1 Set 8165A AMPL 999 mV, FUNCTION
SINE.

4.2 Connect LF spectrum analyzer via 50 £
termination to 8165A output.

4.3 Apply a 1 kHz/2.00 V p-p sinewave (THD
< 0.1 %) to MOD INPUT.

4.4 The display should be of a modulation depth
between 6 dB to 7 dB below the fundamental
carrier frequency.

q 1‘-6 to-7dB
-40dB
A13R210 ' l
——— W0 R E—— E—
T TSNS U g
A13 R128
Figure 5—10. Envelope Distortion
45 Adjust A13R128 for minimum modulating

4.6

4.7

frequency (< —60 dB).

Adjust A13R210 for a minimum distortion
by the third sideband signal. Re-check and
re-adj. step 4.5.

Re-check step 3.1 to 3.4 and re-adjust if
necessary. Remove spectrum analyzer.
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OPTION 002 ONLY.
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6—1 INTRODUCTION

6-2 This section contains information for ordering
parts. Table 6—1 lists abbreviations used in the parts lists
and elsewhere in the manual. Table 6— 3 lists all repiace-
able parts in reference designator order. Table 6— 2con-
tains the names and addresses that correspond to the
manufacturer code numbers.

6-3 EXCHANGE ASSEMBLIES

6—4 Hewlett-Packard operates a blue stripe
exchange program for the microprocessor board A3
(08165—66503).

6—5 ABBREVIATIONS

6—6 Table 6—1 lists abbreviations used in the
parts lists, schematics and elsewhere in the manual. In
some cases two forms of the abbreviation are used, one all
in capital letters, and one partial or no capitals. This
occurs because the abbreviations in the parts lists are
always all capitals. However, in the schematics and other
parts of the manual, the same abbreviations may have
upper and lower case letters.

6—7 REPLACEABLE PARTS LIST

6—8 Table 6—2 is the list of replaceable parts and
is organised as follows:

a. Mainframe (chassis) parts in alphanumerical
order by reference designation.
b. Electrical assemblies and their components
in alpha-numerical order by reference
designation.
Reference designators are of the form ABRY i.e. resistor
9 on assembly 5. See Table 6—3. Mainframe parts are not
prefixed.

6-9 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 partina
five-digit code.

e. The manufacturer’s code number for the

part.
f. Part number check digit (CD}.

6—-10 ORDERING INFORMATION

6—11 To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number (with check
digit), indicate the quantity required, and address the order
to the nearest Hewlett-Packard office (list of Sales/Service
offices at the rear of this manual). The check digit will
ensure accurate and timely processing of your order.

6—-12 To order a part that is not listed in the replace-
able parts table, include the instrument model number,
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.

6—13 SPARE PARTS KIT

6—-14 Stocking spare parts for an instrument is often
done to ensure quick return to service after a malfunction
occurs. Hewlett-Packard has a Spare Parts Kit available
for this purpose. The kit consists of selected replaceable
assemblies and components for this instrument. The
contents of the kit and the Recommended Spares list are
based on failure reports and repair data, and parts support
for one year. A Recommended Spares list for this instru-
ment may be obtained on requast and the Spare Parts

Kit may be ordered through your nearest Hewlett-
Packard office,

6—15 DIRECT MAIL ORDER SYSTEM

6—16 Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages of
using the system are as follows:

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

b. No maximum or minimum on any mait
order (there is a minimum order amount for
parts ordered through a local HP office when
the orders require billing and invoicing).

c. Prepaid transportation (there is a small
handling charge for each order).

d. No invoices — to provide these advantages,
a check or money order must accompany
each order.

6—17 Mail order forms and specific ordering infor-
mation is available through your local HP office. Addresses
and phone numbers are located at the back of this

manual.
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Table 6—1. Abbreviations for Replaceable Parts List

Model 8165A

signaling device
(audible or visual);

transistor logic

- assembly
AT . . . attenuator; isolator;
termination
B ....... .. fan; motor
BT ... .. ..... battery
C ... ... capacitor
CP .. ... .. ... coupler
CR ....... diode; diode
thyristor; varactor
DC . . . directional coupler
DL ... delay line
Ds ... ... annunciator;

lamp; LED
AL ampere
ac . . . . aiternating current
ACCESS . . .. .. accessory
ADJ ... ... adjustment
A/D. .. .. analog-to-digital
AF . .. .. audio frequency
AFC .. .. ... automatic
frequency control
AGC ... .. automatic gain
control
AL ..o aluminum
ALC . . .. automatic level
control
AM . . . amplitude modula-
tion
AMPL . .. .. .. amplifier
APC . . . . automatic phase
controt
ASSY assemnbly
AUX auxiliary
avg . .. .. L. L L. average
AWG . . . .. American wire
gauge
BAL . ... ..... balance
sBCD . ... .. binary coded
decimal
BD . ... ... ... board
BE CU . . beryltium
copper
BFO . .. . beat frequency
oscillator
BH ... .. .. binder head
BKDN . . . ... breakdown
BP . ... ... .. bandpass
BPF. . . . .. bandpass filter
BRS . ... ... ... brass
BWO backward-wave
oscillator
CAL ... ... .. calibrate
ccw . . . . counter-clockwise
CER ... ... ... ceramie
CHAN . ... . . .. channel
cm oL centimeter
CMO cabinet mount only
COAX . ... . ... coaxial
COEF . . . . .. coefficient
com ... common
comp . . . composition
COMPL . . .. .. complete
CONN . .. . .. connector
cP ... ... cadmium plate
CRT . . . cathode-ray tube
CTL .. .. complementary

REFERENCE DESIGNATIONS

E ....... miscellaneous
electrical part
F oo o fuse
FL ... ... filter
H. .. ....... hardware
HY oo circulator
J . . . . electrical connector
(stationary portion);
jack
Koo o relay
L. coil; inductor
M. meter
MP oL miscellaneous

mechanical part

P . . . . electrical connector
{movable portion);
plug

Q. ... .. transistor: SCR;
triode thyristor

R........... resistor

RT ... ..... thermistor

S . switch

B I transformer

TB . . .. .. terminal board

TC ... ... thermocouple

TP .. test point

UL integrated circuit;

microcircuit
efectron tube

ABBREVIATIONS

CW . . .. continuous wave
cW ... ciockwise
cm oL L centimeter
D/A. ... digital-to-analog
dB .. ... L. decibel
dBm . . . . decibel referred
to 1 mW
dec. . .. ... direct current
deg . . degree (temperature
interval or difference)
..9 . . . degree (plane angle)
°cC ... ... degree Celsius
(centigrade)
OF . . . . degree Fahrenheit
oK . ..... degree Kelvin
DEPC deposited carbon
DET ... ..... detector
diam . . ... ... diameter
DIA . . . diameter (used in
parts list)
DIFF AMPL . . . differential
amplifier
div . ... oL L division
oPDT . . ... double-pole,
doublie-throw
DR . ... .. ..... drive
DSB . . . . double sideband
DTL . .. . diode transistor
logic
DVM . . digital voitmeter
FCL . . . . emitter coupled
logic
EMF . | electromotive force
EDP . .. .. electronic data
processing
ELECT. ... .. electrolytic
ENCAP. . . . . encapsulated
EXT ... ... .. external
F oo farad
FET . .. .. «. . field-effect
transistor
F/E ... ... flip-flop
FH . ... ftatt head
FILH ... .. fillister head
FM . frequency modulation
FP . . ... front panel
FREQ .. .. .. frequency
FXD .. ... ... .. fixed
9 . gram
GE . ... .. .. germanium
GHz . .. .. ... gigahertz
GL . ... glass
GRD ... .. .. ground{ed)
H ... . henry

NOTE

All abbreviations in the parts tist will be in upper-case.

h oo hour
HET .. ... .. heterodyne
HEX . .. .. .. hexagonal
HD . .. .. ... ... head
HDW . . .. .. .. hardware
HF .. ... high frequency
HG .. ... .... mercury
HE Lo o high
HPe Hewlett-Packard
HPF. . . . .. high pass filter
HR . ... .. hour (used in
parts list)
HV ..o high voltage
Hz . ... ....... Hertz
1Ic. . ... integrated circuit
ID. ... .. inside diameter
F.oo intermediate
frequency
IMPG. . .. . . impregnated
N inch
INCD. ... .. incandescent
INCL. .. .. .. include(s)
INP. ... input
INS. . .. .. .. insulation
INT. ... ... .. internal
K . . . kilogram
kHz . . ... ... kilohertz
K kilohm
KV ..o kilovolt
b ... pound
LC . ... ... inductance-
capacitance
LED . . light-emitting diode
LF . .. ... low frequency
LG ... ... ... long
LH ..o teft hand
LIMo oo limit
LIN. . . . linear taper (used
in parts list)
lim oo linear
LK WASH . . . lock washer
LO . . . low; local oscillator
LOG . . . logarithmic taper
(used in parts list)
teg . . ... .. logarithm{ic}
LPF. . . . .. low pass filter
LV ... low voltage
m. ... meter (distance)
mA L milliampere
MAX . . . ... maximum
M L megohm
MEG . meg (10%) (used

in parts list)

MET FLM . . . . metal film

VR . . .. voltage regulator;
breakdown diode
W . . . . cable; transmission
path; wire
D, socket
Y . ... crystal unit (piezo-
electric or quartz)
Z . . .. tuned cavity; tuned
circuit
MET OX . . . metallic oxide
MF . . . medium frequency;
microfarad (used in
parts list)
MFR . . . .. manufacturer
mg .. ... ... milligram
MHZz .. ... megahertz
mH . ... millihenry
mho . . ... ... ... mho
MIN . .00 . minimum
min. . .. .. minute (time)
. minute (plane
angle)
MINAT. . . . . .. miniature
mm. ... ... miilimeter
MOD . .. .. .. modulator
MOM . . . . .. momentary
MOS . ... .. metal-oxide
semiconductor
ms ... ... .. millisecond
MTG . ... .. .. mounting
MTR . . . meter (indicating
device)
mV ... miltivolt
mVac. . . . .. millivolt, ac
mVde . .. .. miltivolt, dc
mVpk . miilivolt, peak
mVp-p . . millivolt, peak-
to-peak
mVrms millivoit, rms
mW .o milliwatt
MUX . ..o multiplex
MY ..o mylar
MA L microampere
MF. . .00 microfarad
MH oL microhenry
Mmho. . . .. .. micromho
Ms . . . ... .. microsecond
MV oo microvoit
MVac . . . . .. microvolt, ac
MVde . . .. .. microvolt, dc
MVp-p . microvolt, peak-
to-peak
MVrms . microvolt, rms
MW oo microwatt
nA ... L. nanoampere
NC . ... .. no connection
N/C. . . .. normally closed
NE . ... .. .... neon
NEG . . ... ... negative
nfF oL nanofarad
NIPL ... nickel plate
N/O ... normally open
NOM . . . . ... .. nominal
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All abbreviations in the parts hist will be in upper-case,

Model 8165A
Table 6—1. Abbreviations for Replaceable Parts List (cont’d)
NORM . . normal POT . . . . . potentiometer St........ ... silicon VFO . . variable-frequency
NPN . . . negative-positive- PP . peak-to-peak SiL ... ... .. ... silver osciliator
negative PP . . . peak-to-peak (used SL ... ... . ... . slide VHF . . . .. very-high fre-
NPO . . . . negative-positive in parts list) SNR . . signal-to-noise ratio quency
zero (zero tempera- PPM . . . . . pulse-position SPDT. . . single-pole, Vpk ... ... . volts, peak
ture coefficient) modutation double-throw Vp-p . . voits, peak-to-peak
NRFR . . not recommended PREAMPL . . preamplifier SPG . ... ... spring Vrems ... L L L volts, rms
for field replacement PRF. . . .. puise-repetition o VSWR . voltage standing
NSR .. ... not separately frequency SR ... splitring wave ratio
replaceable PRR . .. . pulse repetition SPST .. - single-pole, VTO .. ... voltage-tuned
ns. ... .... nanosecond rate smgle»th‘row . osciliator
nW ... ... ... nanowatt pPs .. . picosecond SSB .. .. singlesideband VTVM . . .. Vacuum-tube
OBD . order by description PT . ... ....... point SST. .. stainless steel voltmeter
OD . ... outside diameter PTM . . . .. . pulse-time STL ... ... ... steel V{X) . . . . .volts, switched
OH . .. ... .. oval head modulation SQ square W .. watt
OP AMPL . operational PWM . . . . . . pulse-width SWR .. standing-wave ratio W . . with
amplifier modulation SYNC synchronize WIV . . . . workinginverse
OPT ......... option PWV . . . . . peak working T . . timed (stow-blow fuse) voltage
"OSC . ... ... oscilator voltage ;é T tantatlum wwo . wirewound
oOX . ... . ... oxide RC . resistance-capacitance corﬁlpén;atfnn;pera ure w/0 ... Cee . without
@z . ... .. ... . OuUnce RECT .. ...... rectifier TO . .. .. . . . timedel Yic .. yttrium-iron-garnet
9/ ohm + me delay z . . . ... characteristic
e : REF . . . .. reference i °
P .. .. peak (used in parts REG o TERM o terminal impedance
list) REPLl e nl'e;gz:atbele jr'g’[ . . thin-film transistor
PAM .. .. pu.lserarnplitude RF . . . . . radio frequency THD o '::ig:,'g
e .n??dellat;?ir:nedcircult RFIL. Ce radio frequency THRU . . . . . . . through
interference TL ... ... ... titanium
PCM pulse-code modula- RH . . . . round head; right TOL .. .. ... . tolerance
tion; pulse-count hand
modulation RLC . ... ... resistance- TRIM ... .. . . . trimmer
PDM . . . .. pulse-duration inductance- TSTR . ... ... transistor
modulation capacitance TTL . . transistor-transistor
pE .. : - picofarad RMO . . rack mount only logic
PH BRZ phosphor bronze rms . . . . root-mean-square TV . .. . . ... . television
PHL ... Phillips RND .. .. .. ... . round TVI television interference
PIN. ... POSitive'mt”"Sic' ROM . . read-only memory TWT . . traveling wave tube
negative R&P . . . . . rack and panel U .. ...micro (10%) (used
PIV. ... ... peakinverse RWV . . . . reverse working in parts tist)
voltage voltage UF . . . microfarad (used in
pk . ... ... .... peak S . . . scattering parameter parts list)
PL ... .. ... phaselock s ....... second (time) UHF . . ultrahigh frequency
PLO ... ... . phaselock second (plane angte) UNREG unregulated
oscillator SB ... .. slow-blow (fuse) V... ... ... volt
PM ... . phase modutation (used in parts list) VA . ... ... .voltampere
PNP. . . . positive-negative- SCR . . . silicon controlled Vac . . . . . ... volts, ac
positive rectifier; screw VAR . . ... variable
P/O. ... . ... .. partof SE ... . ... .. selenium VCO . . . voltage-controlled
POLY polystyrene SECT . . sections oscillator
PORC porcelain SEMICON . . semicon Vdec . . ... ... voits, dc
POS . . positive; position(s) ductor VDCW . . volts, dc, working
{used in parts list) SHF . . . . . superhigh fre- (used in parts list)
POSN position quency V(F) .. ... volts, filtered
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1012
G giga 109
™M mega 106
K Kito 103
da deka 10
d deci 10 =!
c centi 10 —2
m milii 10 —3
M micro 10 —6
n nano 10 —9
p pico 10 —12
f femto 10 15
a atto 10 —18
NOTE
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Table 6—2. Manufacturers Code List

Model 8165A

VER p214

ND L wANJFACTURER NAME ADDRESS CODE
Desdn vaLy D GMBm HAMB(RG GM
0000J GTE SY_LVAN]A MINIATURE LT PROD RILLSBORD NH 03244
00000 ANY SBTISFACTORY SUPPLIER
06046 JNITROOF COMPUTER PRODUCTS CORP METHUEN MA
01121 ALLENSBRSDLEY (O MILWAUKEE L34 S3204
61295 TEx2S INSTR INC JEMICOND CMPNT D1V DALLAS Tx 75222
01928 2Cs CORP SOLID STATE Dly SOMERVILLE NJ 08876
02111 SPECTROL ELECTRUNICS CORP CIty OF IND 4] 91748
PRELES xD] PYRQFILM CORP wWHIPPANY NJ 07981
gurLy 4OTORDL S SEMICUNDUCTOR BRODHCTS PHOENT X A2 85062
07263 FATRCHILD SEMICONDUCTOR DIy MOUNTAIN VIEW Ca 9404
1123 CT18 0OF BLFNE INC BERNE IN 467114
18324 SIGNETILS CorP SUNNYVALE Ch Q4086
19701 MEPCO/ELECTRA CORP MINERAL wWELLS > 76067
20932 EMCON DIV TTW 8AN DIEGO ca 92129
2393p PAYDTOR IV wl{L1A&M J PURDY BURL INGAME cA 94010
2uous TRAMSITRON FLECTRONIC CORP WAKEFIELD MA 01880
2454e CORMING GLASS WORKS (RRADFORD) BRADFORD L2 16704
2704 NAYTONAL SEMICONDUCTOR CORP SANTA CLARA cA 95081
28u8G HEALETT=PACKARD CO CORPORATE Mg PALO ALTO cA 94304
32293 INTERSIL INC CUPERTIND ca 95014
32397 BOURNS INC TRIMFOT PROD DIV RIVERSIDE ch 92507
lupug INTEL CURP MOUNTAIN VIEW  CA 950814
S1a42 CENTRE ENGINERRING INC STATE COLLEGE PA 16801
S2761t STETTNER=TRUSH INC CAZENOVIA NY 13035
So2ke SPRAGUE ELECTRIC €O NORTH ADAMS MA 01247
72136 ELECYRO MOTIVE CORP SUR IEC WILLIMANTIC cr o226
73138 JELKMUAY INSTRUMENTS INC HELIPOT DIV FULLERTON cA 92034
75042 TEA INC PHILADELPMIA DIV PHILADELPHIA PA 19108
78315 LITTELFUSE INC DES PLAINES I 60016
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REAR PANEL SWEEP QUT [0} J5
SOCKET CONFIGURATION
MOD INP [ORNT
ouTPuT O wis 2
SYNC (O] W15 (J3) OPT 003 ONLY
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Model 8165A

Table 6—3. Replaceable Parts

Replaceable Parts

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation Number |D Code
Al 0816566501 4 BD AY KEY
A2 08165-66502 5 BD AY DISPLAY
A3 08165-66503 6 BD AY PRCR
A4 08165-66504 7 8D AY OUT AMPL
A5 08165-66505 8 BD AY TIMING
AB 08165-66506 9 BD AY PWR CONT
A7 0816566507 0 BD AY INP MOD
A8 08165-66508 1 BD AY VCO CONT
A9 08165-66509 2 BD AY REF LOOP
A10 08165-66510 5 BD AY LOW FREQ G
A12 08165-66512 7 BD AY OFFSET GEN
Al4 08165-66514 9 BD AY HP-18
Al5 0816566515 0 BD AY-RAMP ADJ
Al 08165-66516 1 BD AY-SOURCES AD
A7 08165-66517 2 BO AY-APTD ADJ
81 11600209 4 { FaNeTBAX 32aCFM 105ei25V SH/60en2 23930 8%500¢C
(4] 01603731 9 2 CAPACITOR®FXD ,01UF +220% {XVYDC CER 28480 01603731
€2 0180«3731 0 CAPACITORFXD ,01UF +e20X% |KVDC CER 28480 0160e3731
C3 f1b60eu0BY 8 t CAPACITOR=FXD ,fUF +=20% SOVDC CER 2A480 0160e4084
CRy 19010496 1 2 DIODE=PWR RECT 100V 124 DOed 04713 MRY121
Cr2 19010496 1 OIODE=PwR RECT 100V 12A DOed4 [(LRAR) MR1121
FL1 9135-0035 FILTER LINE
Ja 1250=0118 3 CONNECTOR=RF BNC FEM 8GLeHOLE«FR S0e0kM 28480 12500118
Js 12500118 3 CONNECTOReRF BNC FEM 8GLeHOLE®FR S0wOWM 28480 12%0-0118
MPy 0i83¢0=23201 |3 1 COUPLER, SwITCH 10e24 28480 01830=23201
Mp2 53700914 [ 1 BEZEL=PB KNOB, ,4900G,,3%0mw,,168H],JADE 28480 037000914
up3 03800599 8 1 SPACER=HEADED ,125 IDt ,438 DIA WDy ,237 28480 038020599
Mpa 04000077 ] 1 GROMMET=RND ,37SejNelD ,SelNeGRY=0OD 26480 04000077
MPS 040020193 2 1 GROMMET=SPCL .R221=INe]D 28480 0400=0193
Mpe 22600009 3 t NUTeHEXeN/ KWR UelOeTWD ,09GeINeTHK 00000 ORDER BY DESCRIPTION
MP7 08165--00207 4 { PANEL FRONT 28us80 02165=00207
MPg 08165—00208 s 1 PANEL, 8UB 20480 0816500208
MP1O 0816%«01201 |$ 1 BRACKET, PC BOARD 28480 0816501201
LI 28! 0816801202 [ 1 BRACKET, FAN 28u80 0816%=01202
Mp12 0816%=01204 |8 1 RRACKET, WPe]IB BOARD 2R480 0816501204
Meyy 0816521101 |6 t HEAT 8IwK 28480 08165-21101
upy4 08165=-28101 |0 1 WINDOW 28480 08165=28401
“p1S 08168=60101 |8 1 CHASSTS ASSEMBLY 28480 08165=60101
“P1e 08168=60201 |9 1 PANEL ASSEMBLY, REaAR 28489 0816%=602014
Mp17 12000080 3 1 INSULATOR=DI0O ALUMINUM wD=4ND2 28480 1200=0080
al] 146001348 S 1 TILY STAND 88T 28480 1460el34S
P19 5000=8915 9 1 COVER, TRANSFORMER, OLIVE BLACK 28480 §000-891S
MP19 50U0eb01] [ 2 28440 $0u0eb011
P20 80010439 (] 1 TRIM, FRONT SIDE 28u80 $001w0439
MP2y $0011206 9 [ PLATE, SAFETY POWER 28480 00101206
vp22 K00t=1207 0 1 INSULATOR, POWNER SAITCH 28480 5001=4207
MP2y 50208803 [ [l FRAMEF, FRONT 28480 $0208803
Mp2g 80208804 7 1 FRAME, REAR 28480 Sp20=8804
MP26 50208836 S 1 CORNER STRUY 15 28480 5020=8836
“p27 50a0=§124 2 1 «NOB, PUSHBUTTON, POWER 28480 Sou0eiloe
MP28 5040e6010 H 1 XEY C4P, O 28480 SNu0=6010
MP29 $060eb01} [ XEY CAP, 1 28480 S0u0eb0] Y
Mp30 804026012 7 1 XEY Cap, 2 28480 80406012
MP3y §040=6013 8 1 XEY CAP, 3 284890 5040=6013




Replaceable Parts

Table 6—-3. Replaceable Parts (cont’d)

Model 8165A

_— Mfr

Reference HP Part | Qty Description Cod Mfr Part Number
Designation Number ode

MP32 50406014 9 i KEY CAP, 4 28480 S0ubeb0ld
“p33 $0U0=6018 0 t KEY CAP, § 28480 S0u0=b01S
MP3a 0406016 { 1 KEY CAP, & 28480 5040=6016
“p3s 80406017 2 1 XEY CAP, 7 28480 Sou0ebll?
L1313 S0u0eb018 3 1 KEY CAP, 8 28480 §040=6018
Mp37 504026019 [ 1 KEY CAP, 9 28480 80406019
MP38 80406020 7 i XEY CAP, , 28480 L0ulebvR0
MPg 50407201 [ 1 FOOT(STANDARD) 28480 Sou0=7201
MPa o 804u0=7202 9 1 TRIM, TOP 28480 Sou0=T2C2
LIS 5040e72189 8 1 STRAP, wANDLE, CAP=FRONT 28080 5040e7219
Mpu2 80407220 ! ! STRAP, WANDLE, CAP=REAR 28480 S0u0e7220
MP43 S0u0=7221 2 1 28480 S0u0=7221
MPgg S0u0e?756 8 1 28480 §0u0=775¢0
MPusg 50409309 7 1 KEY, LARGE, OLIVE REIGE 28480 $060930%
MPap 50409306 8 1 XEY, LARGE, OLIVE GREY 28480 8040=9300
MP47 5040=9307 9 1 KEY, LARGE, GOLD 28480 $040-9307
Mpas 50410309 s 1 KEY CAP, QUARTER 28480 S041«0309
MPu9 5041-0318 6 1 LOCK CaP, PTY GREY 28480 Snule0318
MPEQ $060=9803 2 1 28480 5060=980)3
MRy %060=9834 9 1 COVER ASSY, TOP 28489 50609834
T 0817g=bu111 |5 1 COVER AS8Y, BOTTOM 28480 081706411}
MPsy §060.9911 3 1 COVER, 81DE 28480 50609919
mPsy 5060=9936 2 1 CovER, SIDE 15" 28480 50609936
MPSS 9222-0608 5 t CovER, OPERATION CARD 28480 9222-0608
MPE G 0818545201 |7 1 HOUSING, LAMP 28480 08165245201
MPET 2340- 1042 6 INSULATING WASHER 0340 1042
ot 1853e0¢51 3 3 TRANSISTOR PNP 81 pDEOOW FTBAMMZ 28480 185320251
Qe 18540433 5 H TRANSISTOR NPN 81 PDSGOW STE2MHZ 28480 18S4e0d}}
Q3 1A83202%) 3 TRANSISTOR PNP 8] PDOEQOw FTe2MHZ 28480 1883e025y
Qu 18540433 5 TRANSISTOR NPN 8] PDu9OW FTe2MHZ 28480 188ue043y
“s 185320251 3 TRANSISTOR PNP 8] PDSQOW FTaMHT 28480 188320251
s2 3101-2298 SWITSCH SLIDE

s3 31012298 SWITSCH SLIDE

sS4 3101—0070 SWITSCH SLIDE DPDT
S1 31012216 2 1 SWITCH PSTN 28480 3101=1720
T N816S=nt1101 |0 1 TRANSFORMER, POWER 28480 0ute5=61101
w1 0816561611 2 CBL AY EXT INPUT 28480 08165-61611
w2 08165-61612 CBL AY SIGN OUTPUT 28480 08165-61612
w3 08165-61613 CBL AY SYNC OUTPUT 28480 0816561613
w5 0186561605 CBL AY CONTROL CURRENT 28480 08165-61605
wio 0R165=01601 |8 2 CABLE AsSEMBLY, COAX 28480 08168+61601
LER! 0816501801 |8 CABLE ASSEMBLY, COax 28480 08165261601
w2 Rl20=1692 2 1 COBLE A88Y 3=CNDCT MGPeJKTY 26480 81201692
XF1C 2110-0569 NUT HEX
XF1A 2110-0565 FUSEHOLDER CAP
XF18 2110-0564 FUSEHOLDER BODY
XF1E 1400-0090 WASHER NEOPRENE




Model 8165A Replaceable Parts

Table 6—3. Replaceable Parts (cont’d)

Part |c L Mfr

Reference HP Part 5| Qty Description Cod Mfr Part Number

Designation | Number ode
41 0B168ebsS01 |4 1 ROARD S8SEMBLY, KEY 28u80 0B165«6050Y
ALw9 50F1e19862 2 1 CARLE, 2IBBON 140 330Mv 28480 Sn8lel9er?
a2 08165=68502 (5 § RnsrD AgQEMBLY, DIgpLAY 28480 VB165=66502
42€C1 016040174 9 Su CApACTYOR=FxD ,47UF +80=20% 25vDC CER 28480 nisle0]?u
a2ce 016000174 9 CAPBCITORFXD ,47UF +BOm20X 2SVDL CER 28480 01600174
a2C3 0tRoel 704 H " CAPACITORFXD 4TJUF+=10% 6VDC TA 56289 1800476X900682
4204 01801704 5 CaPACITORSFXD 47UFsej0X &v0C T4 56289 1500476X9006B2
4208y 1990a04ART7 7 21 LED.VISIBLE LUMJINTa¢MCD IFm20MAaMAX 28480 §0R2=4584
42082 1990e0487 7 LEDeVISIALE LUMeINTRINCD JFm20MAaMAX 28480 S082w4S8u
42083 199004RY 7 LEO=VISIBLE LUMeINTEIMCD TF20MA=MAX 284R0 SnA2«uldu
42084 19990«0487 7 LEC.VISIBLE LUYaINTEIMCD IFm20MAmMAX 28480 50824584
42D§% 19900487 7 LED=YISIBLE LuMalNTRIMED TFB2GMAami) 28480 Sn82e4584
A2086 1990w0487 7 LEDevISIBLE LUMeINTRIMEND JFE20MAaMAy 28480 50824584
22087 199020487 7 LED=VISIBLE LUMINTE®IMCD [Fu20MA=MAX 28480 50A82=4584
A2DS10 to 20 19900670 7 LED VISIBLE YEL
A2DS529,30,31 1990-0670 7 LED VISIBLE YEL 28480 808204584
420832 19900485 5 1 LED=VISIBLE LUMaINTBBOOULD IFa3oMAaMAX 28580 50824984
A2DS533 21400016 8 7 LAMPeINCAND 583 5vDC s0MA T=jeByLB 0000J 683
A2DS34 214040016 L] LAMPwINCAND 683 5vPC 60Ma TeleBULB 0000J 683
A2D815% 21800016 [ LAMP=TNCAND 683 SVDC 40MA TaeleBULR 0000J 683
420836 21400016 8 LaMPeIMCAND 683 SVOC 60M2 Tet1eBULB 0000J 683
420841 2140<0016 8 LAMPWINCAND 683 SyDC s0MA TelaBy(B 0000J 683
420842 21490016 8 LAMP=INCAND 683 SYDC 60MA Tei«ByLB 0000J 683
A20843 2140e0016 8 LAMPoINCAND 683 SVNC 6UMA T=ieBULB 0000J 683
A2D85% 19900682 [y 12 DISPLAYeNUMeSELR JelHARP ,3an 28u8o 50827731, CAT Ce=E
420852 199040452 6 DISPLAYaNUMeSEG 1eCHAR ,3ak 28480 5082=7731, CAT C=E
420883 1990=04S52 6 DISPLAYeNUMeSEG |«CHAR ,3en 28480 5082+=7731, CAT (=E
A2n884 19900452 [ DISPLAYeNUMeSEG JelHAR , 3ok 28480 S082¢7731, CAY (Cek
A2D88S 1999=04%2 [ DISPLAYNUMaSEG wCHAR ,JoH 28480 5082=7731, CAY CeE
4208%¢6 19900452 6 DISPLAY=NUMeSEG =CHMAR ,3mn 28480 §N8247731, CAT C=E
4208%7 199020482 6 DISPLAYeNUMeBEG leCHAR ,3ar 28480 50R2=7731, CAT CeE
420858 19Q9ce04%2 ) DISPLAYSNUMSEG jalHAR ,3ar 28480 §082=773j, CAT Cef
420859 1990-04%2 6 DISPLAY=NUMeSEG jwCHAR ,3wn 28u80 5082=773%, CAT CeE
420860 19900452 6 DISPLAY=NUMSSEG 1e(HAR ,3ak 28480 §NA2«T731, CAT C=E
A2D8s1 19900452 [ NISPLAYaNUMLSEG 1wCMAR ,3um 28480 50827731, CAT CeE
a20s6e 199¢.0452 6 DISPLAYSNUMaSEG wCHAR 3w 28480 508227731, CAY (=f
A2J4 12000586 7 12 SOCKET=]IC 14=CONT DIPaSLDR 848y 1200=0589
42JS 1200=0%589 7 SOCKETaIC 14=CONT DIP&SLLR 28uR0 120020989
42J6 12000589 7 SOCKETeIC 14=CONT DIP«SLOR 2848y 1200=0589
2247 12000589 7 SOCKET=IC 14eCONT DIPwSLLR 28480 120020589
A2J8 12000589 7 SOCKET=1C 14=CONT DIP«SLDOR 28480 12000589
A2J9 12000589 7 SOCKEYwIC 1u=CONT DIP-SLDR 28480 12000589
A2J10 12000589 7 S0CKETIC 14«CONT DIP=SLDR 28480 1200-0589
2211 12000%R9 7 SOCKET=IC 14«CONT DIP=SLDR 28480 12000589
a2J12 12000589 7 SOCKET=IC t4=CONY DIPeSLOR 28480 120009589
A2J13 1200+0589 ? SOCKET=IC 14=CONT DIP-SLDR 28480 1200-0589
AJ1u 12000589 7 SOCKET=IC 14«CONT DIPaSLDR 28480 12000589
42J19 1200=05A9 ? SOCKETLIC 14=CONT DIPwSLDR 28480 12000589
4201 18%4.021% 1 LT TRANSISTOR APN 81 PDE3YSOMy FTa3poMHZ 04713 2N3904
4202 18540215 1 TRANSISTOR NPN 81 PONISOMw FTE3Q0MMZ 04713 283904
A2g3 188540215 1 TRANSISTOR NPN 8] PDS3SOMw FTRIQOMKWZ 04713 2M3904
4204 185400215 i TRANSISTOR NPN 81 PDm3S0Mn FTu300MWZ 04713 2N31904
4265 188420477 7 1t TRANSISTOR APN 2N22224 8] T(Oe18 POESOOMMK 04713 on22224

2208 1854=0477 7 TRANSISTOR NPN 2N22224 81 Tpe«18 pPDSOOMW 04713 2n22224

a2r1 07870706 8 9 RESISTOR 51.1 1% ,284 F T(m0+=100 2454s C5el/u=T0=§1R1=F
12R2 0757.0706 8 RESISTOR 51,1 1X .25k F TC®04<100 24Sus CSel/4eT0=S1R]=F
42R3 0757=0706 8 RESISTOR S1,1 1X ,25W F TCmhewiooO 2us4e CSal/dmT0eS IR aF
LY 07570706 8 RFSISTOR 51,1 1% ,25W F TCwge=100 2uSue CSel/ueTlaS|Riaf
82RS 0757=0280n 3 TR RESISTOR (x 1% ,125% F TCs0+-100 24Sue Cu=1/8°T0=1001=F




Replaceable Parts

Table 6—3. Replaceable Parts {cont’d)

Model 8165A

c HP Part |c I Mfr

Reference ol Qty Description Cod Mfr Part Number

Designation Number ode
82Re 0757-0280 3 RESISTOR 1% 1X ,125w F TCuC#=100 puSus Cuwl/BeT0e1001eF
are7 n75740280 3 RFSISTOR Ix 1% 125w F TCErye100 245u¢ Cuel/BmTO=1001=F
a2ra 07%7.0280 3 RESISTOR !K 1X 125w F TCau+¢=100 24548 CUal/BnT0O=1001~F
A2R9 071570240 3 RESTSTOR 1k 1X ,125W F TCE04+=)00 2454s ClUwl/BaT0=1001=F
42R10 078 7=02R0 3 RESISTOR 1K 1X ,128w F TCul+ei00 2usdy CUsl/BeT0ei00]~F
A2R1Y nysrev2al 4 4 RESISTOR 2,74k 1X ,l126% F TCE0+alnO 2484e Cumi/8eT0wydieF
42R12 N75740281 4 RESISTOR 2,74X 1X 125w F TCBO+w]00 2uSub Cual/BeT0edlyleF
82R13 07570241 4 RESISTOR 2,74K 1X 1254 §F TCaD+=100 2uSue Cuwi/BeTOmdTuef
a2R1U N78T=0281 [ RESISTOR 2,74K 1X L1250 F TCB0+e100 2684 Cual/BmT0wTUyaF
42R1S 069R=3155 1 1 RESISTOR 4,64K 1X 125w F TCEO+e100 24546 Cumi/BeTOmybul=F
A2R16 069323155 1 RESISTOR 4,64% 1X 1264 F TC204e100 2usue Cual/BoTOwlyouleF
A2R17 0757«0417 8 4 RESISTOR 562 1X 125w F TCEO+=100 24S4s Cunl/BeT0=802RaF
a2r18 18100162 s 1 NETWORK=RES 14=CIPU, 7K OK¥ X 13 11230 TeOeleRA, Tx
42019 R159+0005 0 3 WIRE 224wG w PVC 1x22 80C 28ug0 A159=0005
A2R20 A189.0005 0 wIRE 224WG w PVC tx2p 80C 28480 A159=000%
a2R21 21590005 ¢ WIRE 22aWG w Pve tx22 80¢ 28480 8159«0008
4281 S060=9436 7 17 PIISHRUTTON 8WITECH P,C, MOUNT 28480 §060=943p
A282 5060=9436 7 PUSHRUTTON SWITCH P,C, MOUNT 28480 S060e9436
2283 5060m9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S060=9436
4284 5060=9436 7 PUSHBUTTON SWITCH P,.C, MOUNT 28480 Lnp0e9u3e
4285 C060=9438 7 PUSHRUTYON SWITCH P,C, MOUNT 28480 §060e943s
Ao8s €060eFU838 7 PUSHBUTTON SWITCH B _C, MOUNT 28480 Snb0e9438
4287 806029436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 50p0e9436
4288 $060e941s 7 PLUSHARUTTON SWITCH P,C, MOUNTY 28480 50609438
4289 5060=9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 §060e9436
A2810 5060-9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 50609430
A281y C060=9436 7 PUSHBUTYON SWITCH P, C, MOUNT 28480 Sne0=943e
A2s12 S0h0e 438 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 $0p0=9438
A2814 5060=9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 506009438
A2818 50609436 7 PUSHRAUTTON SWITCH P,C, MOUNT 28480 8n60=9436
42824 806Ce943p 7 PUSHBLITTON SwITCH P,C, MOUNT 28u80 £040=943s
A282% S060=9438 7 PUSHBLUTYON 8wlTCH P,C, MOUNT 28480 50609436
42826 50609036 7 PUSHBUTTON SWITCH P, C, MOUNTY 28480 §060=9436
A2ul 1820«1200 5 1 IC INV TTL LS MEX 01295 SNTULSOSN
apu2 18200628 9 3 IC TTL &4=BIT RAM 60eNS 0eC 0129% SNT7UBON
42u3 1820=-0491 4 ' 1€ OCDR TTL BCO=TO«DEC U4=T0=i0=| INE 01295 SNTULUSN
A2n1 50A1-1980 4 2 CABLE, RIBBON ILC 279mMm 28480 S081=1980
AW 5081=1980 u CsRLE, RIBBON ILC 279MM 28480 5081=1980
A2w} S0Rte1981 5 s CABLE, RIBBOM 26C 305MMm 28480 S081=1981
A3 0816566523 | & 1 BOARD ASSEMBLY, PROCESSOR 28480 0816566523
4387y 142000874 6 ? BATTERY 1,2y ,154eHR N]laCD 3LORaTAB 28480 14200574
A3BT2 1420-0574 ] RATTERY {1,2V ,15AeNR NleCD 8LDRa&TAB 28480 14200574
A3CY 01604299 7 2 CAPACITOR=FXD 2200PF ¢=20x 250VDC CER 56289 Coe7F251F222M822«C0H
A3C2 01801715 8 ? CAPACITORSFXD 180UFe«10X 6VDC T4 S6289 1500157X9006R2
ascs 01604212 a ? CAPACITOR=FXD ,068UF ¢w20% SOVDC POLVYE 28480 016004212
A3C4 0169ed212 4 CAPACITOR=FXD ,068UF +e20% SOVDC POLYE 28480 0160=4212
43CS 01604212 4 CAPACITORaFXD ,068UF +=20% SOVDC POLVYE 28480 01604212
43Cs 01600174 9 CAPACITOR=FXD ,d47UF 4+80w20X 2%VDC CER 28480 0160e0174
A3C? 018¢=1714 7 1 CAPACITORFXD 330UF¢=10% oVDC TA $6289 150D337x900682
A3C8 0jB0=1704 1 CAPACITOReFXD ¢TUFemtaXx ovDC TA 56289 1500476X900682
A3Ce 0180-0228 6 2 CAPACITOR=FXD 22UF+e10% 15vDC TA 56289 1800226%x9015%82
s3€C10 01600174 9 CAPACITOR=FXD ,47UF +B0e«20% 25VDC CER 28480 01600174
A3C11 0180e1704 L CAPACTITOR=FXD 4TUF+=10% 6VDC TA 56289 1850D4T6Xx900682
A3C12 01800197 8 Iy CAPACITOR=FXD 2,2UF+=10% 20vDC TA Se289 1500225X90204A2
43C13 Nleg=2150 S 7 CAPACITOR=FXD 33PF +e5% 300vDC MICA 28480 0160=2150
a3c14 0160221%0 H CAPACITOR=FXD 33PF #+=8X 300VDC MICA 28480 N160=2150
a3C18 01602150 ] CAPACITOR=FXD 33PF ¢e8X 300VDC MICA 28180 nN160e2150
43C1e 0140=0192 9 3 CAPACITORSFXD 6APF 4a8% 300VDC MICA Te13e DMISELBOJNIOOWYICR
43C17 01602150 S CaPACITORFXD 33PF +«5X% 300VDC MICA 28480 01602150
A3C18 0140=0192 9 CAPACITOR=FxD 68PF ¢«5% 3p0VDL MICA 72138 NMISEG80J0300wWVICR
a3c19 n160=22055 9 1o CAPACITOR=FXD ,01UF «80=20X 100vVDL CER 28480 016022055
A3C20 0160=-01%8% 6 1 CAPACITOR=FXD 3300PF +=10X 200V0OC POLYE 28080 Nt60=015%
4302 0160=4210 2 9 CAPACITORFXD ,022UF +=20% SOVDC POLYE 28480 01604210
A3€22 01603724 1 1 CAPACITORFXD ,4TUF +a)0X 40VDC 28480 016023724
a3C23 0160=3874 2 s CAPACITORSFXD 10PF ¢« ,5PF 20p0vDC CER 28480 N160=3874
a3CRY 19010050 3 20 DIODE=SWITCHING 80y 200Ma 2N§ DQe3S 28480 10010050
A3CR2 19010050 3 DIOCE=SWITCHING ROV 200MA 2N8 DQe3S 28480 190120050
A3CRY 19010050 3 DIODE=3wITCHING B0V 200Ma 2N8 DO=3S 28uBd0 1901=0050
43CRy 1901=0080 3 DICDE=SWITCHING 8OV 200M& 2NS DDe3S 28480 19010050
43CRSG 19010050 3 DICDE=SWITCHING BOV 200MA 2NS DOe3S 28480 1901=0050
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Table 6—3. Replaceable Parts (cont’d)

o Mfr

Reference HP Part ¢ Qty Description Mfr Part Number

Designation Number |D Code
43t 1254«3024 8 L) CONNECTOR 26=PIN M RECTANGULAR 28480 1251e3024d
A3)e 12813024 B CONNECTOR P26=PIN M RECTANGULAR 284an 1251=3024
A3J3 1P81«3024 8 CONNECTOR 2eo=PIN M RECTAMNGULAR 2848y 12513004
AvJy 1200=0548 ] 1 SOCKET«IC 14={ONT DIP DIP.SLDR 28480 1200=0%48
4339 1200—0654 2 1 SOCKET=IC 40«LONT DIP=SLNR 28480 1200=0659
A3mp af{s0~02301 |3 1 pC BoARD mpDER 28480 aBtb0=0230Y
AyMP2 40406=07%0 7 ? EXTRePL HBD RED POLYC ,062eRD=THKNS 2848y 4ou0=0750
AgMPY 40U0=0750 7 EXTRaPC BD RED POLYC ,08ZeBDaTHKNS 28480 40u0=0750
A3Mpy 0340=0451 7 ¥ INSULATOR=XSTR MICA 28480 n340=045]
A3g1 18540330 1 1 TRANSISTOR NPN 81 pDE21w FYRB{OMHZ 28480 1854a0330
43g2 18540477 7 TRANSISTOR nPN 2N2222A 8] TCOe18 PDESOOMW 04713 2822224
A3Q3 1883«C0Rs 2 le TRANSISTOR PMP 8] POS3I0Mw FTmaQMMZ 27014 2N5087
4304 188320086 2 TRANSISTOR PNP 8T PDe3)OMw FTaUOMKT 27014 2nNsoR?
4365 1854e0215 1 TRANSISTOR NPN 8] PDe3SOMW FTR30NMHZ 04713 2N3%04
4306 185300036 2 34 TRANSISTOR PNP 81 PDe310vMw FTS2S0MMZ 28480 1853+0036
4307 185320086 2 TRANSISTOR PNP S POmI1OMN FTmdOMMZ 27014 2nN8087
A3Q8 18540392 s 8 TRANSISTOR NPN 81 PDe3joMw FTsSoMAZ 04713 2NS088
A3Qe 185402158 1 TRANSISTOR NPN S] PDx=3ISOMa FTa3QOMHZ 04713 2H3%04
A3Q10 188420215 1 TRANSISTOR NPN 81 POE3ISOMW FTR3QOMMZ 04713 2N3F04
A3glt 188U.02158 { TRANSISTOR NPN g1 pDm350Ma FYE3QUMHZ 04713 N304
43912 18540215 1 TRANSTISTOR NPN 8T POm3S0Mm FTE300MKMZ 0413 2N3904
L3Rt 1810=005% 5 3 NETWORK=RES 9¢31P10,UKk OWM X 8 28480 18100058
a3R2 0787-0442 9 40 RESISTOR 10K 1% 125 F TCcu04=i00 2uSue Clel/BeTNa1002=F
A3R3 0757=0401 0 2y RESISTOR 1060 1X 125 F TCu0e=100 24546 Céml/8=TOei0fwF
A3RY 07S7=0412 3 | RESISTOR 365 1% ,125W F TCs0ee100 2usus Clde} 7BaT0e365RaF
43RS 07570417 8 RESISTOR 562 1X ,12SW F TC=0+e100 2uS4e Cumi/BuTOaSp2ReF
43R 0757=070¢ 8 RESISTOR S1,1 1% ,25W F TCm0+=100 2usup CS=l/4mTOeg R eF
A3R7 0757+0280 3 RESISTOR 1K 1% ,12SN F TCs0+=100 2uS4e Cum1/B8wTOut00)wF
A3RS 0757.0438 3 22 RESISTOR S,11K 1X ,12%% F TCs0+al00 2u84e Cdel/8eT0=S11s=F
A3R9 069824458 9 3 RESISTOR 590 1X ,125w F TCE0+al00 2usSus CUm1/BeT0eSRORF
43R10 0698~3447 4 3 RESISTNR 422 1X 125w F TCmpe=1g0 24%4b Cys1/8=Tomu22ReF
AgR1Y 0757=0438 3 RESISTOR 5,11K 1X 126w F TCs0+e100 24546 Cuel/8=T0m511]eF
3Ry 2 07%7=0439 4 16 RESISTOR 6,81K 1X 125V F TC20+2100 24548 C4e)/BaTOwubB1aF
43R1Y 07570444 1 27 RESISTOR 12,1%K 1X ,125W F TCw0+el00 2us54ue Cumi/BoTOmi2i2eF
alpiy 07570458 7 10 RESTSTOR Si, 1% 1X 125W F TCu0¢el00 24Sus Caml/8eT0=S||2eF
ASR1S 0698-3260 9 2 RESISTOR 464K 1% ,12S5w F TCm04e100 284BR0 069823260
A3RLE 0757.0123 3 1 RESISTOR 34,8K 1X ,125w F TCu0+e100 28480 07570123
a3R18 0757#0291 & 1 RESISTOR 24,9 1% ,125% F TCs0¢=i(0 19701 MFUC1/8=T0w2492=F
A3R19 0757-0280 3 RESISTOR 1X 1X 125K F TCe0+=100 eusde Clel/BeTel00=F
43R20 0757«0280 3 RESISTOR 1k 1X ,12Sw F TCm04alO0 2uSue Clhal/8eT0el00leF
a3p2y 0757=0401 0 RESISTOR 100 1% 125w F TC30+«100 2454¢ Clel/8eT0m]0)eF
A3R22 07570465 [ 6 RESISTOR 100K 1X 125w F TCa0+=100 2454e C4ml1/BeT0ei003ur
A3R2%Y 06983447 4 RESISTOR 422 1X 125w F TCE04=100 24546 (4wl /8eT0=U22RwF
A3R24 0757=046S [3 RESISTOR 100K 1X 125k F 1C80¢=100 2uS4e Clm)/82T0=1003=F
A3R2S 0698a4u8s 3 L RESISTOR 24,9% 1% 125+ F TC=0+100 24S4e CU4el/B8eT0=24q2~F
A3R2¢ 0757=02R3 & 11 RESISTOR 2K 1X ,125W F TCa0¢e100 2u5ue Cial/B8=T0e2001=F
A3R27 0698a.UUBS 3 RESISTOR 24,9% §x ,125W F TC8yY+=100 2uSde Cual/BaT0u2y92=F
A3R28 06983178 8 a RESISTOR 487 31X ,125wW F TCs0+e100 24Sue Cdel/B8eT0=d48IR=F
A3R29 0698a4444 3 6 RESISYOR 4,87k 1X ,125%w F TCu0¢al00 24566 Cum)/BeT0mdB?aF
A3R30 0757=0280 3 RESISTOR {K 1X ,125# F TCu0ew100 2usue Ciml/B8aT0mi00leF
ARy 0787e0442 9 RESISTOR 10k 1% ,125w F TC®O+e100 2u54e Cuel/BeT0ei002eF
A3Rr32 0698-4086 9 ] RESISTOR 22,6 1X ,12%W F TCu04=100 03888 PMESSwl/8aT0a22RbF
A3R3Y 07570348 2 20 RESISTOR 10 1% ,125W F TCu0e+=100 24S%4s Cami/8°T0e | 0ROF
A3R3Y Ne98-3178 ] RESISTOR 487 1% 125+ F TC20+=100 eusSub Cdel/8=T0=d8TR=F
A3R3S 0698e44u4 3 RESISTOR 4,87K 1X ,125n F TCEO¢wtud 2u54e Cumi/B8eT0aiBTeF
A3R3e 07570280 3 RESISTOR 1K {X ,125W F TCe0e+=100 24%4e C4el1/8eT0e100teF
A3R37 07%7e0442 9 RESISTOR 10K 1% ,125w F TC80+al00 2484ub Cam1/8mT0=j002eF
A3R3A 06984086 9 RESISTOR 22.6 1% ,12%w F TCEQO¢ei00Q 03888 PMESSe!/BaT0w22Rb=F
A3R39 075Y«0348 2 RESISTOR 10 1% ,125% F T{s0+=100 2usue Cu=1/8=T0=|0RO=F
A3Ruy 075T=0349 S 12 RESISTOR 22,6K 11X 125~ F TCuo+=100 24546 Cuel/BeTom=2282=F
A3R4 n757=0438 3 RESISTOR S,11K 1% 1254 F TCu04100 24Sue Cimt/8eT0e811aF
A3R4Y 0757-0283 6 RESISTOR 2K 1% ,125W F TCw)+=100 2484 Cdaj/BeT0mgn0]aF
AZRUY 07570243 6 RESJISTOR 2k 1X ,125W F TCEmNewi00 20846 Clw]/BeT0=2001=F
AYRUS 18100085 5 NETWORKeRES 9=SIP10,0K OWKM X 8 28480 18100058
A3RYs 07570442 9 RESISTOR 10K 1X 125w F TC304al00 24S4e Cum]/BeT0ulQ02eF
43R4y 0757a0u442 9 RESISTOR 10K 1% 125 F TC804e100 2454s Cdel/BeT0<1002+F
A3R48 0757.045n 9 1 RESISTOR 22,1K 1x ,125% F TC®0+e100 24546 Cdel/8aTOmnl2y2ef
43S0 0757e0442 9 RESISTOR 10k 1X ,125w F TC®04el00 24846 Ciel/BeTOel002=F
A3RSY NT1S7W046S [ RESISTOR 100K 1X ,125h F TC®O4m100 2454e CUw1/BeTO=1003=F
43RS 069804460 3 s RESISTOR 649 X 1254 F TCuQ+=100 2454e Cumt/B8aTpepyR=F
A3RSY 0757=0472 H i RESISTOR 200K 1X .12%W F TCm0+=100 24548 Ca=1/8=T0=2003~F
43RSS 060824460 3 RESISTOR 649 1X ,125W F Tce0eal00 24548 C4al/BeTOmblgRaF
A3RSs 0698e4s0 3 RESISTOR 649 1% 125w F TC304+s100 2uSus Cual/BeT0nbudRF
A3RS? 0698a4us0 3 RESISTOR 649 1X ,125W F TCmoeal0O 2usus Cumi/BaTO0abySReF
A3RS8 06984460 3 RESISTOR 649 1X ,12%W F TCR0+=100 24846 Cam1/8eT0=buqR=F
A3R5% 0698e44b0 3 RESISTOR 649 1X 125K F TCmoe=100 2usue Cumi/BoTyabURaF
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Table 6—3. Replaceable Parts (cont’d)

Model 8165A

A Mfr

Reference HP Part jc| gy, Description Mfr Part Number

Designation Number |D Code
A3R60 1B10=0058 s NETWDORKeRES 9«SIP10,0k OWM X & 2848y 1R10=005%
A3Rb 0757e0U93 o 8 RESISTOR {5 1% ,25% F TCmpee100 19701 MEG2C1/GmTNal5RO=F
A3Re2 07570493 0 RESISTOR 15 11X 25+ F TCmneelCO 18701 MES2C]/64eT0e]SRO=F
43ReY 0757=0493 0 RESISTOR 15 1X ,25% F TCe0+=100 19701 MFE2C1/deTOelSRO=F
A3RBY4 07570493 ¢ RESISTOR 15 1X ,25w F TCEO4e100 19701 MFS52C1/UdeT0e|SROF
43RS 07870493 0 RESISTOR 15 1% ,25% F TCene=100 19704 MFS2C1/4eT0uiSRUF
43R66 078570493 0 RESISTOR 15 1% ,25% F TCmgeetut 19701 MFS2C1/UnT0e|SROF
43Re7 07570493 [ RESISTOR 15 1X ,25+ F TCe0¢el00 19701 MFS2C1/4eTOw]SROF
A3R6A 0757049% 0 RESISTOR 15 1X ,2%% F TCmO+=i(CO 19701 MFS2C1/4aT0w{SROF
s3RTO 18100041 9 3 NETWORK=RES 9=§1P2, Tk OMv x 8 28480 18{0e004t
A3RTY 0698=3419 a 13 RESISTOR 178 X 125« F TCu04+=100 248ue C4mw1/B8=T0alT8ReF
43R72 0698=1439 4 RESISTOR 178 1X 125w F TCe0¢=100 2uSus Cuwl/BeTOm]78R=F
A3R73 0698.3439 4 RESISTOR 178 1% ,125w F TC204<100 24S4e Cuwl/BaT0ul?8RaF
A3R74 N698e3439 4 RESISTOR 178 1% ,125W F TCs0+=100 24546 Cu=i/B=T0=y78ReF
A3IRTS 0698e3439 4 RESISTOR 178 1X ,125¢ F TCx0eelon 2usSus Cudat/8=T0e)T8ReF
A3RTe 069823439 4 RESISYOR 178 1% ,125% F TCa0e=100 2u5ue Cumi/BuT0mi78ReF
83077 069823439 4 RESISTOR 178 1% ,125% F TCmO4=100 2uSue Cuel/BeT0=i V8R=F
43R78 06983439 4 RESISTOR 178 1% ,125w F TCu0¢=100 2uSde CU4w}/B8oTO=1TBReF
A3R79 12100041 9 NETWORKeRES 9m8IP2 TK OHM x 8 28480 1810=0041}
A3R80 18100041 9 NETWORKRES 9e81P2,7k OWM x 8 28480 18100041
43Ry 06983439 4 RESISTOR 178 1% 125w F T(BNe=100 24S%4e Cdel/B8eT0=iTBReF
A3RA2 neoBe3419 [ RESISTOR 178 1% ,125W F TCm0¢=100 2u54e Cum]/8»T0mi 78R=F
A3R83 0698-3439 4 RESISTOR 178 1% 125w F TC=dew100 24546 CUm1/B8=T0a)BReF
A3R8U 069823439 4 RESISTOR 178 1% ,125w F TCe04e100 24854s Cue]/BmT0ml78R=F
A3R87 NT87e0442 Q RESISTOR 10K $X 125w F TCa0e=100 2u%54e Cuml/BeTOu]002eF
A3RE8 n683e5645 14 1 RESISTOR S60K SX ,2%w FC TCe=800/4900 0ft21 cRS64S
A3R90 0757=0384 -] L) RESISTOR 20 1% ,12%w F TCe0+=100 19704 MFUC1/BoTO0w2OR0=F
A3R9Y 0757=0384 8 RESISTOR 20 1X 125w F TCe0+=100 1970} MFUC1/8eT0e20R0eF
A3R92 0757=0384 ] RESISTOR 20 1X 1250 F TCac+=100 19701 MFUC1/8=T0e2QR0=F
A3R93 0757=0384 8 RESISTOR 20 1% ,12SW F TCeu+=i00 19701 MFUC1/8=T0w20R0=F
A3R9y 0757e0384 8 RESISTOR 20 1% ,12%% F TCw0set00 1970% MF4C1/8aT0a@0R0=F
A3R9S 07570384 a RESISTOR 20 1X ,12%% F TCmoteiOo 19701 MFUC1/BeT0w20R0F
A3RY6 07570280 R—FXD1K 1% .126W
A3RTYy 083720050 5 $ THERMISTOR DISC 1K.OKM TCead,udX/CaDEG 268480 0837-0050
A3U1 1820-0491 6 1 IC 74145N 01295 SNT4LSBLTAN
A3U2 1820«1217 4 1 1C MUXR/DATA=SEL TTL LS B8aTOel=LINE 01295 SN74LS1IBIN
A3U3 1820=1481 4 3 1C NMOS ouvTy3 McoB21L
A3U4 1820=1201 (] 2 IC GATE TTL LS8 AND QUAD 2eINP 01298 SNTULSOBN
A3yS 1R20e1201 [ IC GAYE YYL LB AND QUAD 2eIAnP 01295 SNTUL 808N
A3yUe 1820e144S 0 8 1C LCH TTL L8 4eBIT 0129s SNT4LS3TSN
A3U7? 1820=1445% 0 1C LCH TTL LS 4=817 0129% SNTULSITEN
A3US 1820=1445 0 IC LCH TTL LS 4eR]T 0129S SNTULSITSN
A3U9 18201448 0 1€ LCH TTL LS 4=BIT 0129% SNTULSITSN
ajuto 18201445 0 IC LCH TTL LY 4eBIT 01298 SNTULSITSN
A3ULY 18201423 4 3 IC MV TTL LS MONOSBTYBL RETRIG OUAL 01295 SNTULSI23N
AZUL2 t820.1804 S 1 1C BFR NMOS CLOCK DRVR 04713 MPQOBU2
A3ULYy 18201480 3 1 1C MICPROC NMDS B=BIT 04713 MCOB00L
A3ULY 1820=1199 1 4 IC INV TTL LY MEX {=INP 0129% ANTULBOUN
a3u18 18201281 2 2 1€ OCOR TTL L8 2«TO0=da=| INE DUAL 2«INP 01298 ANT4LSI39N
A3Ule 18201199 { 1€ INV TTL LS HEX 1eINP 0129% SNT4LBOUN
A3ULY 1820-1208 3 2 IC GATE TTL LS OR QUAD 2eINP 01295 SNTULSI2N
A3uls 1820=1144 ] 3 1C GATE TTL L8 NOR QUAD 2eINP 01298 anT4LSORN
A3u19 1820-1428% 6 1 IC SCHMITT=TRIG TTL LS NAND GUAD 2e«INP 01295 SNT4LS132N
A3 U20 18180695 IC MEM CMOS 5101
A3 U21 18180695 IC MEM CMOS 5101
A3 U22 18180695 IC MEM CMOS 5101
A3U24 1818-1348 3 t IC MEM NMOS 32 K 04713 MCME832L PROGRAMMED
A3U25 1818-1347 4 1 IC MEM NMOS 32 K 04713 MEMb832L PROGRAMMED
aA3u27 182001423 4 IC MV TTL LS MONOSTBL RETRIG DUAL 01298 SNTULS123N
a3u28 1820-1746 4 3 IC BFR CMOS INV HEX 04713 MC14049UBCP
A3u29 182021199 i IC INV TTL LS HEX feINP 01298 SNTGLSOUN
A3ulo 18201266 3 1 1€ BFR CMOS NONeINV HEX 07263 40097PC
a3u3 1820=1144 -] IC GATE TTL LS NOR QUAD 2a1np 04295 §NTYU 802N
A3U32 18201194 ® t I1C CNTR TTL LS BIN UP/DOWN SYNCHRO 0129% SNTULS19IN
43y33 1820=1438 7 1 1C DCDR TTL LS BCOeTQeDECL U=TO=10=LINE 0129% SNTULSERN
a3u34 182ua1748 4 IC BFR CMO§ INV MEX 04713 MCl40LoUBLP
s3U3s 1820e11Q7 9 13 IC GATE TTL LS NAND QUAD 2=INP 01298 SNTULSOON
A3U3e 182020628 9 1C TTL 64eBIT RAM  p0eMN8 peC 01295 INTUBIN
A337 1820.0628 9 IC TTL 64=81T RAM  §0=N8 0eC 01298 SNTUBIN
A3ula 18201444 { 1 1€ DCOR TTL LS BCOeTOw7=3EG daTOeT?=LINE 01295 BNTULS2UEN
A3y39 185820023 7 1 TRANSISTOR ARRAY 01928 CAZ0RIE
A3U40 18200495 8 1 I1C DCDP TTL 4eTO=lp= INE U=INP 01295 SNTHYSEN




Model 8165A

Table 6—3. Replaceable Parts (cont’d)

Replaceable Parts

. Mfr

Reference HP Part | c Qty Description Cod Mfr Part Number

Designation Number |D ode
A3U4Y 18%Re001 U & L3 TRANSISTOR ARRAY 28u80 188R=0014
a30ug 185R«0014 6 TRANSISTOR ARRAY 28480 1858a0014
LR IS) 185840014 [} TRANSISTOR ARRAY 284890 1855a00t L
A3yde 18201448 Q IC LCH TTL LS 4eB1T 01295 SNTUL8ITSN
43048 1820e104% 4 1€ LCH TTL LS 4aBIT n129% SNT4LS3TSN
LR ITTY {R2Ve14uS 0 IC LCH TTL LS WeBIT 01298 SNTULSATISN
A3yudt 18201197 9 1C GATE TTL LS NAND QUAD 2e-InNFP 0129% SNTULSOON
A3uuR 1R20e1281 2 1C DCOR TTL LS 2«T0=4elINE DUAL 2=INP 01295 SNTUL 813N
A3U49 1R20etdSY 8 s 1C GATE TIL S NAND QUAD 2=INP 01295 SNTUg3BN
A3USD 1820=149] 8 1C GATE TTL 8 NAND GUAD 2eINP 01295 SNTU838N
A3yUS) 18201197 9 1C GATE TTL LS NAND QUAD 2=INP 01298 SNTU4L8OON
A3us2 18201197 9 1C GATE TYL LS NAND QUAD 2«INP 01295 SNTdLSOUN
AtySy 1820=1197 9 1€ GATE TTL LS NAND QUAD 2~INP 01295 SNTULSOON
A3US4Y 1820-1451 8 IC GATE TTL 8 NAND QUAD 2eINP 01295 SNT4838N
43USS 18201489 8 I1C GATE TTL 8 NAND QUAD 2elnP 0129% SN74838N
A3USe 1820a14Sy 8 1€ GATE TTL 8 NAND QUAD 2alINP 01295 SNTUB3IBN
43yR1 1902-3188 6 1 DIODEaZNR 12,7y 2X D07 PDm dn TCEe, 061X 28u80 1902=3188
A3VR2 190220048 1 3 DIODEINR 6,81V SY DOw7 PDE,4n TCEs, 043X 28480 1902=0048
Ay 0816506504 (7 1 ROARD ASSEMBLY, OUTPUT AMPLIFIER 28u8n NB16%=66504
44Cy 0180.2837 7 1 CAPACITORCFXO ,032F+75=10% 20vDC AL 28480 01802837
a4c2 0180m2240 6 1 CAPACIYTOR=FXD 2400UF+75=10% 25VDC AL 56289 3902486025JL6=088
a4c3 N1go=0677 9 > CAPACITOR«FXD S800UF+75=10X 40VDC AL 28480 01800677
A4ty 0180=0677 9 CAPACITOR=FXD S800UF+75=10% 4oVDC AL 28480 0180=0677
aacCs 0160.3731 0 L) CAPACITORFXD ,01UF +=20% 1XVDC CER 28480 0160=3731
AyCe 01603739 0 CAPACITOR«FXD ,01UF +e20% 1KVDC CER 28480 0160373}
AuCY 0160373} 0 CAPACITORFXD ,01UF +=20% IXyDC CER 2848y 01603731
Aucs 0160=3731 0 CAPACITOR=FXD ,01UF +=20% 1KVDC CER 2848 01603731
44C9 016003731 0 CAPACITOR=FXD ,01UF +e20% tXyDC CER 28480 0160=3731
LY Y] n160e3731 0 CAPACITOR=FXD ,01UF +=20% {KYDC CER 28480 0160=3731
AuCt1 018020228 6 CAPACTTOR=FXD 22UFe=10X 1SyDC TA $6289 150D226Xx9015%82
44c101 01603879 7 40 CAPACITOR=FXD ,01UF +-20% 100VDC CER 28480 0160=387¢
44C102 01603879 7 CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160w3879
AuCto03 0160=23%06 3 1 CAPACITOR=FXD 27PF +«5% 300VDC MICA 28480 0160=2306
Auctod 01600573 2 H CAPACITOReFXD 4700PF +220% 100VDC CER 28480 016020573
A4C10S 0160»0134 ! 2 CAPACTTOR=FXD 220PF +«SX% 300VDC MICA 28480 01600134
44C106 04{21=0475 1 [ CAPACITOR=V TRMR=POLYP 2e22PF 100V Dasuo 2222 808 11229
a4Cro7 0160=0174 9 CAPACITOR=FXD Lu7UF ¢80«20% 2SVDC CER 28480 0160=0174
44C109 01600570 9 2 CAPACITORFXD 220PF +-20% 100VDC CER 20932 Sa24EMI00RD221M
&4C1y0 01600878 s 20 CAPACIYOR=FXD ,1UF +=20X S0VDC CER 28480 01600576
A4C111 01600174 9 CAPACITORFXD ,47UF #+R0=20% 25VDC CER 28480 0160=0174
aucy12 01600174 9 CAPACITORFXD ,U7UF +B0=20% 25VDC CER 28480 01600174
AuC113 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 0160=3879
A4Ci14 0160-3879 7 CAPACITOR«FXD ,01UF +=20X 100VDC CER 28480 0160=3879
aucits 016020576 ] CAPACITOReFXD ,1UF +«20% S0vDC CER 28480 0160x0%76
4uC117 01603873 1 4 CAPACITOR=FXD 4,7PF +s,SPF 200vVDC CER 28480 0160+3873
AuC118 0160=0576 L} CAPACITOR=FXD ,1UF +=20% SovDC CER 28480 0160«057¢
AdCr19w 01e0-3872 0 ! CAPACITOR=FXD 2,2PF ¢+,25PF 200VDC CER 28480 01603872
A4Ct20 01603873 1 CAPACITOReFXD 4,7PF 4a,5PF 200VDC CER 28480 0160=3873
Aaci2t 01603878 & < CAPACITOR~FXD 1000PF ¢=20% 100VOC CER 28480 01603878
sucte2 61e0-3878 0 1 CAPACITOR®FXD.001UF 4+a20% 100VDC CER 28480 0160=3871
A4C123 016000127 2 1 CAPACITOR®FXD JUF +=20% 28VDC CER 28480 016000187
auC124 0160=U3RE 3 1 CAPACITOR=FXD 33PF ¢+uSX 200VDC CER 0430 1642 200=20U~NPOa330J
44C128 01603874 CAPACITOR=FXD 1000PF +=20% 100VOC CER 28480 0160=3878
A4C201 01600576 5 4 CAPACITOR=FXD ,1UF ¢=20% SQVDC CER 28480 0160=0576
a4c202 05600128 3 CAPACITORFXD 2,2UF ¢«20% SOVDC CER 28480 0160e01286
44C203 0180=1704 s CAPACITORFXD 4YUFs=]oX 6VDC TA 56289 1500476X900682
44€204 0160=3879 ? CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160e3879
24C205 0160-3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 016023879
AuC2086 01600174 9 CAPACITORFXD ,47UF 480=20% 25VDC CER 28480 01600174
84C207 01603879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 01603879
a4c208 01600576 ] CAPACITOR=FXD ,1UF +¢«20% S0vVDL CER 28480 01600576
44€209 N160«0128 3 CAPACITOR=FXD 2,2UF +e20% 50VDC CER 28480 016000128
s4c210 9180a1704 H CAPACITOR=FXD 47uUFe=tnX 6yDC TA 56289 1500476900682
auc 01603879 7 CAPACITOR=FXD ,01UF +«20X 100VDL CER 2aua0 01603879
dqtere 0ip0wui0 2 CAPACIYOReFXD ,022UF +=20X SOVDC POLYE 28480 01p0=4210
a4c213 016023879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28480 N160e3879
240214 0160«0174 9 CAPACITOR=FXD ,u7UF ¢80=20X% 2SVDC CER 28480 0160=03174
24C301 01603879 7 CAPACITOR«FXD ,01UF +e20% 100VDC CER 28480 016023879
44C302 0160«057% 4 1 CAPACITOR=FXD ,047UF +e20x S0vDC CER 28480 016020575
24C303 016023879 7 CAPACITOReFXD ,01UF +e20% 100vDC CER 28480 01603870
AuClou N160«3879 7 CAPACTITOR=FXD ,01UF +=20X% 100vDC CER 28480 01603879
44Cc30S 0160=3879 7 CAPACITOR=FXD ,01UF +=20X 100VDC CER 28480 0160+3879
44CS%0t 01600576 [3 CAPACITOR=FXD ,1UF +220X SoVDC CER 28u80 0160«057¢
44CS02 01603879 7 CAPACITORFXD ,01UF +220% to0VDC CER 2Buso N160e3879
AyCS03 01803879 7 CaPACITOR=FXD ,01UF 420X 100vDC CER 28480 01603879
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Table 6—3. Replaceable Parts (cont’d)

Model 8165A

Reference HP Part |c Q D - Mfr
: . escription Mfr Part Number

Designation Number |p| ZtY P Code
24CS04 01RQe1743 H \ CAPACITOReFXD ,1UF+~10% 3SVDC T4 56289 150D104X903542
A4cs0S N1R0=0197 ) CAPACITOR=FXD 2,2UF+=10% 20VDC T4 56289 150022%5x902042
A4cS06 0160=4209 S 1e CAPACITOReFXD ,01UF +=20% S0VDC POLYE 28480 0160e4209
AuCSnA N160eul09 ° CAPACITOReFXD ,01UF +220%X S0VDC POLYE 28480 G160m82U9
44C5n9 nie0=13879 7 CAPACITORFXD ,01UF +=20% 100VOC CER 28u80 nN1e0=3RTQ
A4CS10 0160209 9 CAPACITQOR=FXD ,01UF +=20% 50VDC POLYE 28480 0160e4209
44CS11 N121-0475 1 CAPACITOR=YV TRMRwPQOLYP 2e22PF 100V DR%40 2222 ROB 11229
A4CS12 012te0u7s 1 CAPACITOReY TRMRWPOLYP 2422PF 100V D2suo 2222 80R 11229
44C513 0121.047% 1 CAPACITOR=V TWRMRePOLYP 2e22PF 100V Desuda 2222 808 11229
C.CSqe 0160-4385 CAPACITOR=FXD 18PF 200y0C Ole0wu3se
L4CRY 19010731 7 5 DIONE=PWR RECT 40DV j4 28480 1901=0731
A4cR2 19010731 7 DI100E=PwR RECT 400V & 28480 19010731
44CRY 19010522 4 4 DIONEGEN PRP 2(yv 34 2US8 28u80 1901=05e¢
A4CRY 1901=0522 4 DIOPE=GEN PRP 200V 34 2US 28480 19010522
44CRS 1901«0522 4 NIODE«GEN PRP 200V 34 2U8 28480 19010522
44CRe 19010522 4 DIODE=GEN PRP 200V 34 2u$ 28480 19010822
A4CRY 19010734 7 DIQDE=PWR RECY GOOV 14 28480 1901=0731
AUCRA 1901=073} 7 DIODE=PWR RECT 400V 14 28480 10010731
A4CR101 1901=0460 9 3 DIODE=STABISTOR 30V )150MA DQe7 2848y 190120460
A4gR201 19010050 3 DIONESWITCHING 80V 20CMA 2NS DO=35 28480 1901=0050
AuCR20} 19010620 3 ? DINDESWITCHING 60y UPOMA DODe3S v0ouG NOP250
A4CR204 1901=00%0 3 DIODESWITCHING BOV 200MA 2N8 DQO=35 28480 1901=0050
AUCR206 1901=0620 3 DICDE=SrITCHING 60V 400MA O3S 00046 NDP25S0
44CR301 1901=00S0 3 DIOCDE=SWITCHING 80V 200MA 2N8 DQe3S 28460 1901=0050
A4CR302 1901=0460 < DIODE=3TABISTOR 3J0V 1S0M2 DOe7 28480 1901=0480
AuCR3I04 1901=0050 3 DIODE=SWITCHING BOV 200MA 2N§ DO=31S 28480 19010050
A4CR30S 19010460 9 DIODE=STABISTUR 30V 150M2 NOe? 28480 19010460
44CRS01 1901=0040 1 Sa DIODEgwITCHING 30V SomA 2n8 DOe35 28480 19010040
AQCRSO02 19010040 1 DIODE=SWITCHING 30V S0MA 2N8 (0«35 28480 19010040
AuCRS03 19010040 1 OJODE=3wITCHRING 30V 50MA 2N8 DDe3S 28480 t1e01e0040
AuCa%04 19010040 1 DIODE~gwITCHING 30y SoMa 2Ng D0e3S 28480 19010040
A4CRS0S 19010040 1 DIODE=SWITCHING 30V SOMA NS DOe3S 28480 19010040
A4CRSO 19010040 1 DIODE=SwITCHING 30V SO0Ma 2N§ DO=3S 28480 19010040
Audy 12000814 1 L] SOCKETeXS8TR 3«COMT DIPeBLDR 28480 12000814
LY'SH 12000814 ! SOCKET=XxSTR 3=LONT DIPeSLNR 28u80 1200e0814
A4J3 120G=0814 1 S0CKETaX8TR 3=CONT DIP=SLDR 28480 12000814
44J4 12000814 1 SOCKET=x8TR 3«CONT DIP=8LOR 28480 12000814
a4Jgs 12000814 i SOCKETeXxSTR Y=CONT DIPeS( PR 28480 12000814
AaJ7? 12513785 8 1 CONMECTOR 20=PIN F METRIC (18 28480 {251=378%
4uJ8 1251=3708 s 1 CONMVECTOR 10ePIN F METRIC CIS 28u8o 12513708
A4J9 1251=136S [} 1 CONNECTQRePC EDGE 22«CONT/RQW 2eRQWS 28480 128113068
A4J10 1251=1626 2 1 CONNECTNRePC EDGE 12=CONT/ROW 2-ROWS 28480 1251=1626
AgJt2 12510472 4 { COMNECTORePC EDGE 6=CONT/ROw 2oROWS 28480 12%51%0472
AUK101 04gCe1034 1 > RELAY 2C 12VDCe=COIL ,54 3S0VDC 28480 04901034
Aukyog 049001079 4 14 RELAYREED 1A S00MA 100VDC SVDCeCOIL 28480 0u90=3079
Aukaoy N4G0e1079 4 RELAY=REED 1A Sooma 1o0vDC SvDCeCOIL 28480 04904079
AuKao2 0490=1079 4 RELAY=REED 1A So00MA 1n0vDC SVOCeCOIL 28480 0u90=1079
Agkyol 0490«1079 4 RELAY-REED 14 S00Ma Jo0VDC SvDCeCOIL 28480 0u90e1079
Agxy04 0490e0617 3 RELAY-REED 1C 250MA 28VDC SVDC-COIL 28480 0490e0617
AyMuoS 0490=1034 RELAY 2C j12vDCwCOIL ,S54 380vDC 28480 0490=1034
44l 101 50811973 5 fo INDUCTANCE, 3-BEAD 28480 S081e1973
Ayl g02 5081=1973 s INDUCTANCE, 3=BEAD 28480 SnB1e)973
A4L103 50811973 s INDUCTANCE, 3<BEAD 28480 $0811973
A4L104 91700029 3 16 CORE=-QHIELDING BEAD 28480 9170-0029
auL201 S0Rt=1973 H INDUCTANCE, 3BEAD 28480 5n81e1973
A4L202 50811973 S 28480 50811973
A4L 203 9170=0029 3 CORE=SHIELDING BEAD 28u80 9170=0029
auL204 9170=0029 3 CORE«SHIELOING BEAD 28480 9170=0029
44L 205 91700029 3 CORE=SHIELDING BEAD 28489 91700029
A4L208 9170=0029 3 CORE=SHIELDING BEAD 28480 9170«0029
a41301 50811973 H INDUCTANCE, 3<BEAD 28480 50811973
duL302 5081=1973 H INDUCTANCE, 3eBEAD 28480 50811973
AyMPy 0816503201 |9 1 COUPLER, THERMAL 28480 18165+03201
AuMP2 0816%«01101 (4 1 HEAT SINK, QUTPUT AMPLIFIER 28480 NR165=01101
A4MP3 1205--0425 1 1 HEAT SINK 28480 120%5=023¢6
ByMPy 08168«00602 (8 1 SHIELD, ATTENUATOR 28480 n8165=00602
440101 1853.0315 0 & TRANSISTOR PNP 81 T0e39 POXR1w FTEiGHZ 28480 1RS3e0315
A4Qt102 185320315 0 TRANSISTOR PNP 8] T0=39 pDein FTaigw? 28480 1853=-0318
440103 18S4a0uT? 7 TRANSISTOR NPN 2N2222A 8] TOw(8 PDESQOMNK 04713 2N2222A
84104 188400477 7 TRANSISTOR NPN 2N22224 §] TQ«18 PDSSQOMNW 04713 2n22224
adg1os 18840477 ? TRANSISTOR NPA 2N22224 81 TO=18 PDsS00MW 04713 2nN22224A
A4R108 1853-0086 2 TRANSISTOR PNP 8] PDu3)OMW FTuldOMNI 27014 2n5087
a4Q107 5081-1978 4 H TRANSISTOR, MATCHES PAIR 28480 5081=1978
A4Q108 S081.1978 0 28480 50811978
aug1yt 185420368 5 1 TRANSISTOR NPN 2NS191 81 PDRUUN FTSIMMZ 04713 245191
a4gaol 1854e04U98 2 2 TRANSISTOR NPN 81 T0D=39 Ppuiw 28480 185u=0408
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4un202 18830314 9 A TRANSISTOR PNP 2829054 S 1039 PDILOOMR 04713 2:290%4
A4R203 1853-0315 0 TRANSTSTOR PAP 81 T(=39 PRalw FTRIGHZ 28480 18530315
2uG204 18530315 0 TGANSISTOR PNP S] TOw39 POSiw FTSIGHZ 28480 1RS3.0315
24Q20S 185400637 1 b TRANSISTOR NPA 2N22198 S] TO=S PDE8QIMA 01295 2Nn22194
445206 1A5de0832 ] H TRANSISTOR NPN 81 TQ=39 Pnmiw FYSA0OMNZ 28u80 1854e0332
545207 1853ay28} 9 9 TRANSISTOR PNP 2N29074 8] TN=18 PDed0OMM 04713 2M29074A
aug2o8 1R540302 S TRANSISTOR NPN 81 POE3IOMA FTeSOMHZ QU713 2n5088
448209 16530636 2 TRANSISTOR PNP 81 PDRYIOMN FTS250MHZ 26480 1853=0036
tan210 1884e0U77 ? TRANSISTOR NPN 2N22224 81 T(Q=18 PDESQOMNM 04713 2n222eA
4430t 1854a04q8 2 TRANSISTOR NPN 8] TO=39 PpnEtv 28480 13540498
L4ploe 188320314 9 TRANSISTYOR PNP 2N290SE 81 T0=39 PDELOOMA 04713 2n:29054
440303 1853=0315 0 TRPANSISTOR PNP 81 TOe39 PDsiw FTaliGHZ 2e480 18530315
a4glod 185320315 0 TRANSISYOR PNP 8] T0e39 Pnstw FTeiGMZ 28480 185320315
440305 1ASU=0637 § TRANSISTOR NPN 2N22194 81 70«5 PDeBOOMK 01295 2N2219A
44Q306 1664e0332 3 TRANSISTOR NPAN 8] TOw3S PDaix FTRBOOMHZ 28480 1854=0332
A4G307 185320314 9 TRANSISTOR PNP 2N29¢58 81 Y0439 PDmsooMw 04713 2N29054A
Auglos 185420362 s TRANSISTOR NPN 81 PDm3IOMa FTRSOMHY 04713 285088
245309 18510036 2 TRANSISTOR PANP 81 POR3IOMw FTE2S50MNZ 28480 18830036
44Q310 1854e0637 1 TPANSISTOR NPN 2N22194 81 705 POSBOGMA 01295 2N22194
A40501 1A54=0215 1 TRANSISTOR NPA 81 PDSISOMW FTadgoMHZ 04713 2N3904
44gS02 1R53-0086 2 TRANSISTYOR pNe g1 pDz2310Mw FTE4QMMZ 27014 a2Ns087
44G503 188Ua039? 5 TRANSISTOR NPN 8] PDs31oMw FTmSoMHZ 04713 2NS088
AupS504 1P840392 S TRANSISYOR NPN 81 pDs3{oMw FTaSoMHZ 04713 2Nn8088
44Q505 1853=0086 2 TRANSISTOR PNP 8] PDEIIOMKN FTEUQOMMZ 27034 215087
A4RS06 1R%3e00RY H TRANSISTOR PNFP 81 PDE31OMA FTalOMKZ 27014 2nN5087
40507 1854+0215 1 TRANSISTOR NPN 81 PDe3SOMW FTa300MWZ 04713 2N3904
A4So8 18530086 2 TRANSISTOR PNP 8] PDEI10Mw FTRAOMWI 27014 2N5087
24Q509 188420218 1 TRANSISTOR NPN 8] PD33SOMW FTm30OMHZ 0uTis 203904
440510 1854%0215S 1 TRANSISTOR NPN 81 PDE3SOMK FTw300MHZ 04713 2N3904
AyRy 07570706 L] RESISTOR 51,1 1% ,28W F TCE0+e100 2us4s C8el/UeTOn51R)=F
A4R2 08111827 2 2 RESISTOR ,1 10X 3w Prn TCENe=9) 28480 08111827
A4Ry 0787-0706 -] RESISTOR St,! 1x ,254 F TCs0e=i00 24sue CSel/dmTOaSIR] oF
AURY nBI2m0040 1 1 RESISTOR 27 5% 5w Pw TCaQ4e300 75062 Rw20e1/2w27/100ey
A4RS 07570407 6 21 RESISTOR 200 1X ,125w F TCsNéwl00 2u5up Cuel/8=T0=20]=F
AURG 08120045 [ ? RESISTOR ,18 5% 3w Pw TC20+=90 28u8 NB12e0045
44RT 07570407 [ RESISTOR 200 31X ,125% F TCe0N+e100 2u54ue Cue]/8=T0m20 =¥
AyR8 0812-0045 ] RFSISTOR ,15 5% 3w Pua TCmO+=90 2848y 0812=0048
A4R9 n81t1e1827 2 RESISTOR ,1 10X% 3w Pw TCw0+e90 28480 or11=1827
B4R10 07570407 [ RESISTOR 200 1X ,12%5w F TCu0+=100 2084y Cual/B8eT0=20)=F
AUR10O1 07570394 0 24 RESISTOR S1,1 1X ,125#« F TCa0¢=100 2uSue CUe}/8eT0=Si{R}=F
A4R102 07570346 2 RESISYOR 10 1% ,1254 F TCmO+e100 2usus Cum1/8=T0m10ROeF
a4R103 0757.0394 0 RESISTOR Si1,1 1Y ,125n F TCWOeey00 2u%ue Cuwl/BuTQuS|RyF
A4R104 075780346 2 RESISTOR 10 1% ,1254 F TCe04=100 2684b Cual/B8=T0=10R0F
A4R10S 078720796 [ ? RESISTOR 82,5 1% ,5# F TCeo+=100 28480 n187=0798
AUR106 075740766 6 RESISTOR 82,5 1% ,5# F TCu0+=100 28480 0757=0796
4daR107 0757=0499 6 1 RESISTOR 27,4 1% ,25% F TCxnsel00 197014 MF52C1/4eT0=2TRUaF
Ad4Ri08 06984086 9 RESISTOR 22,6 1% ,125w F TC®04e100 03888 PVESSe1/8eT0e22Rb6=F
duryo9 069824086 9 RESISTOR 22,6 1X ,125w F TCENe=100 03888 PMESSe]/BeaT0u22RbnF
A4RYILD n157.0199 3 7 RESISTOR 21,5 1X ,12S4 F YC®0+a]O0C 245846 Cuwl/8eT0m2]182=F
A4R111 2100=203¢ -] 1 RESISTORETRMR 20K 10% C TOP=ADJ 1eTRN 73138 82PR20K
aupy12 07571094 9 ta RESISTOR 1,47% 11X ,125~ F TC®0+a100 2484e CUde)/BoTOmiuT|eF
IYLIRE) 075720200 7 3 RESISTOR S,62X 1Y 125w F TCW04e100 2usLe Cunl/8=T0=80b21=F
A4R11Y 069R=3558 8 Q RESISTOR 4, 02K 1X ,125% F TCa04=00 24846 Cu=1/8°T00u021F
A4R1LS 2100=2061 3 L] REIISTOR=TRMR 2n0 10% C TOP=ADJ 1eTRW 73138 82PR200
AuRL1e 07570706 8 RESISTOR Si,1 1% ,2%% F TC®0+e100 2u54e C8ay/4eT0aS{RierF
A4Ryy? 0757-099% 7 ! RESISTOR 33,2 1x ,5% F TCuQee100 28480 0757-099%
AuR1t8 0757«0706 8 RESISTOR 51,1 1% ,2%w F TCx0+=l00 24S4e CSml/4eTO=SiR =P
Aurty9 069804428 ] 7 RESISYOR 1,54k 1% ,125w F TCEO+wi0O 2uSue Cuel/BeTOm]1BuleF
r4R120 075720243 0 RESTISTOR 2% % ,125~ F TCwge=100 2uSue Cael/8eT022001<F
AUR121 0757-0280 3 RESISTOR 1K 1X 125w F TCg04e100 2u84e CUe1/8=T0=100)=F
A4R122 07%7-0401 0 RESISTOR 100 tX ,12%w F TCwnemlog 2usue Cuel/BeT(ml01aF
AqRy23 67870387 1 1 RESISTOR 27,4 ix ,12%w F TCm0s=100 1970 MFUC|1/8eT0e2TRUF
A4R124 06985418 3 4 RESIQTOR S0 1% ,125w F TCHO+=%0 28480 06985418
4u4Ry2S 06985418 3 RESTSTOR 50 ,1% ,125w F TCm0+=50 28480 N698=5418
AUR126 069827209 0 6 RESISTOR 51,1 1X ,05w F TCa0+=100 24846 C3=1/8eT700eS1R1=G
dur127 07570401 0 RESISTOR 100 1% ,125w F TC®0+=100 24548 Cdmi/BmTom10taF
A4R128 07%7-0180 2 1 RESISTOR 31,6 1% ,12%% F TC®04=100 28480 nN757«0180
A44Rr129 069825418 3 RESTSTOR 50 ,1X ,125~ F TCE04=S0O 28480 N69BeSULS
AURL3O 06985418 3 RESISTOR 50 ,1X ,125w F TC804e50 28480 06985418
AyRyyy 0698.720% 0 RESISTOR &1,.1 1X ,05W F TCR0+a100 2uS4e Clal/B8aTp0a5|RiwG
AuRiy2 0757-0401 0 RESISTOR 100 1% ,12%5w F TCE04el00 245468 Cdet/BeTpel0feF
AdE1133 n7%57.0276 7 1 RESISTOR 61,9 1% ,125% F TCm0e=100 2uSue Cuml/82T0=6192eF
A4R134 LCLLEYR TS 1 2 RESISTOR 100 o1% ¢3125% F TCm(pemwsp 28UB0 0698e434}
A4R13S Ne98ellul 1 RESISTOR 100 1% ,12%+ F TC=neaSg 28480 0698=u3ul3
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AURY 3o 069827208 o RESISTOR Si,1 1% ,08w F TCE04=100 2484us C3-!/8eT00=5{R] =0
AyR133 07157«0273 4 9 RESISTOR 3,01k 11X ,125% F TCaNsmibO 2uSue Cue1/82T0m301|F
A4RY 39 0757LU2A3 & RESISTUR 2K 1% ,125w F TCaps=100 24540 Cuwl/82T0wg00f=F
AuR1yo n757-0418 9 3 RESISTOR 619 1% 1254 F 1CE0+alng 2484b Cuel /BuT0ep|{GRaF
augy1a nNe98a5174d [} > RESISTCOR 200 5% ,12Sw CC tCme330/4800 2112t RA2015
BuRiu2 069RS5174 8 RESISTNR 200 SX% ,1254 CC 1Cse330/+B00 01121 AB2015
A4R14d4 N698=3113 1 1 RESISTOR 100 SX ,125w CC YCm=270/+S40 01121 AR101S
LELAL S 07570199 3 RFSISTOR 21,5% 1X 125~ F T(Cs0*=t00 2454e Cuei/BeTye2]§2eF
LULEL P4 0757«0199 3 RESISTOR 21,5% tX ,125% F TCwo+al00 245ue Cuel/80T0=2152F
AuR1S3 06982008y 9 t RESISTOR 2,15% 1% ,12%~ F TCmu+=]00 2u5us Chel/BeT0e218]=F
Ay4R1SY 07%57«0273 4 RESISTOR 3,n1K 1X 125w F TCE0ealol 248w Cdal/BuTOwl3lllmF
24R18§5 878720401 [ RESISTOR 100 1X ,125a F TC®04=100 245068 Clat/BeT0el0taF
4UR1%6 0787«1001 8 H RESTISTOR 56,2 1% ,SW F TCa0+=100 28480 N757=1001
AuR1%7 0787=1001 ] REST8TOR 56,2 1X ,5W F T(w0+=100 2848y 07571001
AuR188 0757=0280 3 RESISTOR 1K 1% ,12Sw F TCm(+w10Q 24Sus Ciel/B8eT0wiQ0l=F
AuR189 0n757=028¢ 3 RESISTOR (X tX ,125W F TCmo*={Q0p 2usue Cawy/BeTomygo1=F
44R160 06983442 9 3 RESISTOR 2%7 1% ,125% F TCsue~100 2484 Cde]/8eT0m23TRaF
A4Rte1 2100=2061 3 RESISTOR=TRMR 200 10% C TOP=4DJ {=TRN 73138 R2PRZOV
a4R162 069823132 4 4 RFSISTOR 261 1% ,125n F TCEU+=100 24%4s Cuml/BeT0e26]0nF
A4R201 07570346 2 RESISTOR 10 1% ,125W F TCulU+=100 2uSde CUel/BoT0miQRO=F
AuR2o02 0757=040% a4 3 RESISTOR 162 1X 125w F TC®Ne=i00 2usus Cie]/BeTO=162R=F
A4R203 0693«4825 4 4 RESISTOR 64,9 1X ,S5W F TCev+=100 2848l 0698=482%
AuR204 07157«0794 4 s RESISTOR 68,1 1% ,&W F TCau+=100 28480 075720794
A4R20% 07570394 1] RESISTOR 81,1 1X 125~ F TCe0+=100 2u546 Cuw1/B=T0=5|R|=F
A4R206 0698.442% [ RESISTOR 1,54% X ,125» F TC=m0+a100 2us4e Cumi/BeT0e1SdieF
AuR207 0698e5022 s 2 RESISTOR 4n,2 {x ,SW F TC=(peal00 28480 06985022
84R208 0757=0280 3 RESISTOR 1K 11X ,12%w F TCu0ne=100 248Uy Cdai/B=T0el00]eF
A4R209 4757=0401 0 RESISTOR 100 1X ,125n F TCaonesip00 2uS4us Cuel/8eTpeiOjef
A4R211 07570346 2 RESISTOR 10 1X ,125W F TC=0e¢=100 2484us Cum}/BeTOmiO0RO=F
A4R212 07570405 4 RESISTNR 162 1% 125w F TC®0e=100 2usde CUel/B=T0=1b2R=F
a4r213 0698.482% 4 RESISTOR 64,9 1% ,SWw F TCewn4=i0Q 28480 0698=48¢25
A4R21 4 07570794 4 RESISTOR 68,1 1% ,5% F T(m0+e100 28480 0757=0794
AyR21S 0757=0304 0 RESISTOR S1,.1 1% ,125~ F TCe0+=100 2uSus Cuesl/E=TO=S 1R =F
A4R216 069864428 0 RESISTOR §,54K 1X 1250 F TCBO+wl00 2usSuse Cumi /BaT0u]By]afF
AurzL? 0698ad3s7 9 2 RESISTOR 20,5 1Y ,125h F TCa0eet00 03888 PMESSe] /ReTQu20RSaF
a4R218 0757-0702 4 2 RESISTOR 36,5 1% ,25w F Tcal+«100 2454s £Se=l/4=TO=36RS=F
Aur219 07570280 3 RESTSTOR {K 1X ,125# F TCm(peel00 24%4s Cuml/BeT0=1001=F
A4R220 0757«0401 0 RESISTOR 100 1X ,125w F TCE0ee100 245U Cuml/B8eT0e10aF
AuR221 06983162 0 ] RESISTOR 46,4xk 1X 125w F TCu0¢e§00 FPLIT Clmi/BeT0elblR=F
44R222 0757=0438 3 RESISTOR S,1tx 1% ,12%w F TC=0+e]100 2us4e Cdel/8=T0wS)1t1ef
4223 069823162 [} RESISTOR d46,4X 1X 125w F TC204e100 24846 Clal/BaT(mdbu2=F
AUR22S 0757=0421 4 6 RESISTOR 825 1% 125w F TCan+=100 2uS4e (Uel/8eTO0wB25RaF
A4R226 07570394 0 RESISTOR S1.l 1X ,12%W F TCu0+e00 2u546 Cum=1/B8=T0=S 1R =F
44R227 0757=0421 4 RESISTOR 825 1X ,125+% F TCsneml0Q 24Sue Cde]/BeTQa825RaF
A4R228 07S57=0421 4 RESISYOR 825 1Y ,125m F TCagesloo 2454 Cuel /BaT(nB28R=F
AuR229 n7%7-0394 0 RESISTOR 51,1 1X ,125K F TC80+=100 245up Cuel/BeT0aS|R]=F
A4R23¢0 07570421 4 RESTISTOR 825 1% ,125W F YCs0¢4el00 24S4e CUe]/BoT0uB25RF
a4r3o0y 07570346 2 RESISTOR 10 1X 3125w F TCal4e100 248up C4el/BeT0e|QR=F
AuRr302 0698=u413 [] 4 RESISTOR 154 tX 1258 F TCm0¢ef00 2uSus Cu=}/B8=TO0e|SyR=F
44R303 N6G8eyB2S 4 RESISTOR 64,9 1x 5% F TCen+w100 28480 06984825
aur3o04 0757=0794 4 RESISTOR 68,1 1X ,58 F TC80+al00 2RUBO 07570794
A4R305 0757-0394 4 R-FXD51.1 1% 28480 07570794
44R306 210022060 2 3 RESISTOR«TRMR S0 20X € TOP=ADJ i=TRN 731348 A2PRSQ
Sup3o? 069825022 S RESISTOR 40,2 1% ,Sw F TCmNee100 28480 0698«5022
AuR308 078720280 3 RESISTOR K 1% ,125# F TCaO¢=100 2454us Cldal/BmT0=100]eF
44r309 1570401 0 REYISTOR 100 1X ,125w F TCEB0+=100 2u54us Cdei/B=TO0mi0]aF
A4R310 n787-0394 0 RESISTOR S1,1 1% ,12%~ F TCm0¢e100 24Sue Cumi/BuTOmG R uf
dar31y n187=0346 2 QESISTOR 10 1X ,125w F TCm0ew100 2u4Sub Cdel/BuTQaiOROSF
Adr3y2 0698a4413 & RESISTOR 154 1X 125w F TCR0+«100 2u8ds Cuel/BeTOmISYR=F
24R313 069BauB2S 4 RESISTOR 64,9 1X 5w F TCu0e=100 28480 069BelB825
A4R314 0757«079¢4 [ RESISTOR 68,1 11X ,Sw F TCEG+ei00 28480 07570794
a4R3ts 0757.0394 0 RESISTOR 51,1 1X ,125+ F TCmOs=100 24546 Cdal/BeT0=S1R1=F
A4R3YY 06984387 9 RESISTOR 20,5 1% ,12S~ F TCwo+=100 03888 PMESG=| /8=Tm20RS=F
aurlts 07%7«0702 4 RESISTOR 36,5 1X ,254 F TCu0O4eiOO 2uSue CSel/deTCe3oRSnF
A4RI19 07570280 3 RESISTOR Ik 1% 125~ F TCu0e=i00 2484p CUe]/B=T0=]|00]=F
44R320 07570394 0 RESISYOR S1,1 1X ,125~ F TCe04=100 245us CUml/8=T0O=S1R]=F
A4R321 06983162 0 RESISTOR Wp, 4X (X 125+ F TCEQeaiOO 24Sue Cual/BaT(ultblRef
A4R322 07570438 3 RESISTOR 5,11% (X _125W F TCa0%al00 2uSue Cluel/BaTOeS]]ef
A4R32%Y 069843162 0 RESISTOR 46, 4K 1X 1258 F TLE0ee]00 24548 Cunl/BeTaupueF
LYY TS 0698.R347 1 2 RESISTOR 247,5 ,1X .25+ F TCE04aS0 19701 MFB2C )1 /UeTeduTRY =B
AyRdoe 069847984 2 3 RESISTOR 61,1 ,1% ,5w F TC804-S0 28489 16987984

Auouol n69RLTUYR 3 ? RESISTOR 100 1% 25w F TCE04+a28 18701 MFB2Ci/UdeT9aj00R=8
AURUOUY 0bogeT4ddg 3 RESISTOR 100 ,iX 25w F Tru0+e2S 19701 VEE2C1/daTqa]l00Red
A4R40S 06988327 1 RESISTOR 20745 ,1X ,25% F TCg04=50 19701 MFE2C1/u=T2m2ylRRag
24Rage 069879484 2 RESISTOR 61,1 ,1% SW F TCm0s+aSp 28480 06987984
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Replaceable Parts
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Reference HP Part - \c| g4 Description Mir Mfr Part Number

Designation Number |D Code
a4RUO7 N698a7984 2 RESISTOR 61,1 (1% ,Su F Tgziee59 23480 Nh9ReaT98Y
A4RYOA N6QReABRYU 3 2 RESISTOR 150 ,1X ,SWw F TCmh+=2S 28udy V69R=8884
A4R4O9 N69RaR8884 3 RESISTOR 180 1% 80 F TCur+w2S 28480 Np9Re8884
AuRaq0 06983488 3 ~ RESISTOR 442 1% 125w F TCE0+e100 2484e Cumi/BaTQel22Ref
A4R501 N757a0438 3 RESISTOR 5,11k 1X ,128¢ F TC20+e100 2484 Cuel/BaT0=S11]ef
AurSo2 07570721 7 1 RESI8TOR 274 1% ,2%w F TCsus+=iuo 245ue CSel/deTp=2TUReF
44R503 67870349 S RESISTOR 22,6K 1X ,125w F TCE0+=100 24Sue Cual/BeT0e22b2=F
AuRSOU 07570447 4 1 RESISTOR 16,2K 1X ,1254 F T(x0+=100 24Sus Cuel/8eT0m1bR2eF
A4R50S n787en3u9 S RESISTOR 22,6k 1% 1250 F TCeN+e100 2454e Clwi/BaTNe2262=F
A4RSQ8 0698=3443 0 2 RESISTUR 287 1X ,125n F TCans=ign 2454t Cum) /8T (=287R=F
44R897 n7%7=0394 0 RESISTOR S1,1 1% ,125+ F TLm0+~100 24Sue Cumisb=To=S R =F
A4RS08 n757-0394 0 RESISTOR 51,1 1% ,125k F TCENeei00 245us Cum)/BeTOeS R wF
A4RS10 07570349 H RESISYTOR 22,6% 1X ,12%5% F T(a0+a]00 24S4e Cuel/BaT0e2262eF
A4RGYY n757a0438 3 RESTSTOR S 11K 1% 128w F TCao+=100 24548 Cuel/BeTOuSt ] eF
AuRSy2 0757=0416 7 3 RESISTOR S11 1% ,12Sw F TC30+e100 2454s C4w]/BeT0eSt{ReF
A4RS513 06983457 ] 1 RESISTOR 316X 1% ,125% F T(®0e=100 2848y 069Be3457
AuRSy4 0698.4539 7 1 RESISTOR 402X 1x ,125% F TC=usei00 28480 nN698eu539
AuRS1S 0698e3162 0 RESISTOR Wb, 4K 1x 125w F T(E0+mi00 24%us CUwi/BeaTOulibUeF
LYTLEY Y 07570349 5 RESISTOR 22,6k 1X ,125+ F TC30¢e]00 24Sue Cldwl/B8aT0=2262%F
A4RSY7? 0698.3162 0 RESISTOR 46,4k 1% 125w F TCE0+=100 24Sue Clal/BeTOolbU2=F
A4RS20 0757.0349 ] RESISTOR 22,6K 1x ,125% F TCR04e100 2us54e C4w]/BeT0ed2t2eF
A4RS21 075720438 3 RESISTOR S, 11K 41X 128w F TCmNea)0o 24%46 Cde1/BeTOnS11]oF
A4RS22 07570349 s RESISTOR 22,6K 1% 125w F TCS0+=100 2u84ue ClUel/BeT0e2262=F
AyRS23 0757=04348 3 RESISTOR 5,11 1X [ 128h F TCe0+4al00 2454b Cum1/8=T0=S11]=F
AurS24 21002061 3 RESISYOR®TRMR 200 10% C TOP=ADJ leTRN 73138 82PR200
A4rS2S 21002061 3 RESISTOR=TRMR 200 10% C TOP=ADJ JeTRN 73138 B82PR200
AuRS26 2100=2061 3 RESISTAR=TRMR 200 10X ( TOP=ADJ leTRN 73138 B2PR200O
agquy01 18260309 1 1 1¢ 28480 18260389
Aduyo2 1826w0161 3 3 1€ CP AMP GP GUAD tdeDIPaP 04713 w M3uUF
A4uot 18260043 4 1y IC OP AMP GP TUW99 01928 cal077
Agygo2 1826=0043 4 1C 0P AMP GP T(0e99 01928 CASOTT
AuuSot 1820=1961 ] ? 1€ GATE CMNg NAND TPL 3eInP 04713 uC140238CP
AyySoe 1R20e1961 S I¢ GATE €Mpg NAND TPL JelInP 04713 MCYU023BCP
44uSo03s 18201448 8 1 1C ¥V CMO0S8 MONOSTBL DUAL 27014 MMTUC22IN
A4VR101 1902-093% S [ NIONE=ZNR 9,1V SX PDeSw [Ral00UA 28480 19020935
AyVRy02 1902~0935 S DIODE=INR 9,1V SY PDeSw JRejoQUA 28480 1902=093S
AuVR103 19020777 3 5 SI0CE=ZNR {NB2S 6,2y §X N0e? POm, 4w [FRAR} IN82S
AdyR104 1902-0534 0 > DIODEezNR 3,74y 2% DpeiS pDEIn TCS=, 053X 28480 19020534
&4yR10S 1902«0534 0 DIONEZNR 3,74y 2% DO«1S pDujs tC®e, 083% 28uR0 190200534
AuVRyo7 19023182 4 2 DI0NE«ZNR 12,1V SX 00a7 PNm 4w TCE4 064X 28480 19023182
A4yR201 1902-309¢ 3 DID0E=ZNR S,11v 2% DQe7 PO, 4w TCWe,009% 28480 1902-3094
AuUVR202 19023188 ] DIODE=XNR 12,7V 2% DQO«7 PN3,Un TCBe, 061X 2BuB0 1902-3188
AdyR203 1902«1285% 0 ? DIODE=ZNR 12V SX PDESW [RsSoUA 28480 1902=1285
ALVR204 1902-3094 3 DIONEINR 5,11V 2X DO=7 PD=, 4w TC®e, 009X 28480 1902=3094
A4vVR20% 19023188 [ DIODEINR 12,7V 2% DCe? PDE, 4w TCB4¢ 061% 28480 19023188
A4vR206 1902+128% 0 DIODE=ZNR 12V 5X PDBSw IRaSOUA 28480 1902=128%
A4vR207 190220938 L] DIOBE=ZNR §,1V SX PDm&W IRs100UA 28480 190220935
A4VR208 19020935 5 DIODE=ZNR 9,1V &% PDaSKh IRs100UA 28480 1902=0935
AuvR3O0! 19020935 5 CIODE=2ZNR 9,1V SX PDmSK [Rx100UR 28480 190209358
44VR302 1902-093% s DIODEZNR 9,1V BX PDm&W JRE1Q0UA 28480 190209358
Ag N81pKess505 |8 1 BOARD ASSEMBLY, TIMING 28480 NR165=66508
ASCH 0160=3712 7 1 CAPACITOR=FXD 3300PF +=10% 250v0C( 28480 0160a3712
isc2 01800375 4 ‘ CAPACITOReFXD 48UFe=10X 20VDC T2 560289 15006861902082
ASC3 nleoe0174 e CAPACITOR=FXD ,4TUF «RD=20% 25VDC CER 28480 01600174
A5C4 01600574 2 C—FXD .022UF 100V 28480 016020573
ASCS 0160=0576 5 CAPACITOR®FXD ,1UF +e20% 50vDC CER 28480 0160=05878
ASCH 0140=61g6 3 A CAPACITOR=FXD 1SOPF +=5% 300VyDC MICa 72138 DMISFIS1JN300NVICR
AsC? 0160=3879 7 CAPACITORFXD ,01UF +=220X 100VDC CER 28480 N1e0=3879
(3141 01Uoen]96 3 CAPACITORFXD 1S0PF +eSX 300VDC MICA 72136 OMISF151J0300nYVICR
LSC9 nle0=13878 6 CAPACITORSFXD 100UPF 4+=20% 100VDC CER 28480 0160=3878
A5Cty 01480=3879 ? CAPACITORaFXD ,01UF +e20% 109V0C CER 2RURD 01603879
asCi2 0160«369u 4 P) CaPACITORLFXD 330PF +a10y 100VDC CER 28480 0160=3894
AsCly 0160e0174 9 CaPACITOR=FXD ,47UF +B0e20% 25vDC CER 28480 N160=0174
45018 0180=2413% 1 Y CAPACITOR=FXD 220UF+Sp=10% 40VDC AL 284h0 Hn1RO=2435
a5C1e 01800149 0 1 CAPBCITORFXD 8UFs300=10% 60VDC AL 2Ru8n 0t80=0149
As5C17 0160-3R79 7 CAPACITORSFXD ,01UF se20% 100vDC CER 28480 01603879
35C18 1400196 3 CAPACITOR«FXD 1S0PF 4«5% 300VDC MICA 72136 HVMISFIS1JI0300nYICR
ASC19 016¢+3879 7 CAPACITOR=FXD ,01UF +=20% 100VDC CER 28489 N1s0=3879
4521 0160=06R3 S [ CAPACITOR=FXD ,02UF +e2% s(VDC POLYSTY 2848y 0160=0683
asC22 01608270 4 1 CAPACTITORFXD ,2UF +atX SoVDL METLPOLYL 28u8y n1e0eddTo
AsC2y 0i60e013d 1 CAPACITORFXD 220PF 4=5% 300VDC MIC4 284R0 0160e0134
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AKC2u 0160e4040 6 > CAPACITOR=FXD 1000PF +«8% 1.nvDC CER 28480 N160edudn
AGL2% 0160el0u0 & CAPACITORFXD {000GFF +=5% 10nvDC CER 28uby NLE0=4DU0
a5C27 0160=1876 7 CAPACITNR=FXD ,01UF ¢w20X 100VDL CER 28484 0160=3879
A5CeA Niene3IATR 6 CAPACIYORFXD 1000PF 4=20X% t00VDC CER 28480 N160e3878
as(es niey=3879 7 CAPACITQOR=FXD ,ULlUF +«20Xx 100VDEC CER 28u8¢ 3160=3879
2Se 3y 0160e3A78 [ CAPACITNR=FXD 1000PF +e20X 100VDC CER 28480 n{sn=3878
A5C32 Ni6ne3R7Y ! CAPACITOR=FXD 4,7PF +=,5PF 200VDC CER 2Ru80 01603873
asCc3y 01Aa0=0229 7 ? CAPACITOR=FXD 33UF+=10% J0VDC TA Se289 1500336x90{08¢2
ASC34 0)ava3BTA 7 CAPACITOR=FXD ,CIUF +=20% 10QVOC CER 28489 01603679
ASC3S nN1h0=3BT9 ? CAPACITORSFXD ,n1UF +e20% 100VDC CER 28480 n160=3879
A5C3e n160=3R78 6 CAPACITORSFXD 1000PF 4w20X 120VDC CER 284Bn nisc=3878
25€37 01600174 9 CAPACITOR=FXD ,UTUF +R0=20X 25vDC CER 2848¢ 0160eG174
a5C38 01600570 9 CAPACITOR=FXD 220PF ¢=20% 100VDC CER 2093¢ SO24EMI00RD221M
A5C39 01600576 S CAPACITOReFXD ,1UF +apy¥ S0VRC CER 28489 0160=057¢
a5€49 Nis0e0174 9 CAPACITOR=FXD ,uTUF +B0e20X 25VDC CER 2848¢ Ne0e0l T8
ASC4Y 0160«0576 S CAPACITNRafpXD ,1UF +=20% S50vDC CER 28480 0160=0%76
ASC101 0160a3877 L] 2 CAPACITOReFXD 100PF ¢+=20X 200yDC CER 28480 0160=3877
As5C102 01600570 5 CAPACITOR«FXD ,1UF +=20% SyVvDC CER 2848 N160=057e
45C103 01603877 5 CAPACITOR=FXD 100PF se20% 200VDC CER 28480 01603877
asCyo4 016023879 7 CAPACITOR=FXD ,03UF +e20% t00vDC CER 28489 0160=3879
A5C108 01603879 7 CAPACITORFXD ,01UF +a20% 100VDC CER 28480 01603879
4SC1a06 01R0=0397 8 CAPACITCOR=FXD 2,2UF¢=10X 24VDC TA 56289 1500225%x902042
45C107 016Ce3578 S CAPACITORFXD ,)UF +e20% SyuvDC CER 28480 016020576
45C201 01603879 1 LAPACITORFXD ,01UF +220% 10aV0C CER 28480 01603879
45€202 0160=0576 5 CAPACITOR=FXC ,t1UF +=20% S0VOC CER 28480 n160«057¢6
A5C203 f160=3879 ? CAPACITOR=FXD ,01UF +e20% 100VDC CER 28489 G167«3879
AsCao4 016020174 M CAPACITOR=FXD ,U7UF +RC=20% 25VDC CER 28480 01600174
a5€20% 0160-3879 ’ CAPACITOR~FXD ,01UF +=20% 130vDC CER 28480 0160=3879
aS5C206 0180=1974 1 1 CAPACITOR=FXD 1NUF+=]10% 35vDC TA 56289 150D106X9035R2
45C207 0160-3879 7 CAPACITNRaFXD ,niUF se20X 109VDC CER 28480 0160=3879
45C208 01603878 [ CAPACITORSFXD 1000PF +e20% t00VDC CER 28480 n160.3878
AsC210 0160=0%76 S CAPACITOReFXD ,jUF +e20X SOVNC CER 28480 01600576
A5C211 0160=0128 3 CAPACITORFXD 2 2UF +e20% SQVDC CER 28480 016000128
AsC212 0160=0576 5 CAPACITOR=FXD [ {UF #+e20% 5nVNC CER 28480 0160=0576
45C301 01603878 6 CAPACITOR=FXD 1000PF ¢=20% 100VDC CER 28480 0160=3878
25302 01600576 5 CAPACTIToR=FxD ,1UF +=20% S0vOC CER 28480 016020878
AsC303 01600576 S CAPACITORaFXD ,1UF +420% B0VDL CER 28480 01600578
45C304 n160=3879 7 CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 01603879
AS5C308% N160e3694 4 CAPACITOR«FXD 330PF +«10% 10n0VDC CER 28480 nN160=3694
A5C306 0160=0576 ] CAPACITORFXD ,1UF +=20% 50VNC CER 28480 01600576
a5c3o07 0160=387¢ ? CAPACITORFXD ,01UF +=20% 100VDC CER 28480 n160«3879
ASC308 0160=3879 7 CAPACITOR=FXD ,01UF +«20% 100vDC CER 28480 0160=3879
A5C309 0121=0467 1 1 CAPACITORwY TRMRaCER 2,5«9PF 100V PCeMTG 28480 n121e0ls?
ASC310 n160=3878 6 CAPACITOR=FXD 1000PF ¢=2nX 100VDC CER 28480 N160=3878
450391 N{s0=3875 3 P CAPACITOR=FXD 22PF +a8X 200VNC CER 0+=30 28480 01603875
A5C3y2 01603873 1 CAPACITORFXD 4, 7PF +o,5PF 200VDC CER 28480 N160=3873
ASC40! 01603879 7 CAPACITOR=FXD ,01UF 420X 190VDC CER 28480 A160=3879
aSC402 01603879 7 CAPACITOR=FXD ,N1UF +=20% 100VDC CER 28480 0160=3879
45C403 61603879 7 CAPACITOR«FXD ,01UF +=20% toovDC CER 28480 0140=3879
3SCU0Y 0160=3879 7 CAPACITOR«FXD ,01UF +220% t00v¥DC CER 28480 01403879
AS5C406 0160-0128 C—FXD 2.2 UF 25V
As5CuoS 01600174 9 CAPACITORSFXD ,u7UF +80-20% 25VDC CER 28480 0160=0174
A5CS01 0160=3878 6 CAPACITOR=FXD 1000PF +e20% 100VDC CER 28480 n1e0=3878
A5CS02 01600578 5 CAPACITORFXD ,JUF ¢«20% 50VDC CER 28480 0160=0578
45C%503 0180=2207 H 1 CAPACITOR=FXD 100UF¢={0X 10VDC TA 56289 1850D107X9010R2
ASCSo0u4 N160=3879 7 CAPACITOReFXD ,01UF 4=20% 10n0VDC CER 28480 01603879
45C505 01603879 7 CAPACITORFXD ,01UF 4+a20% 100VDC CER _2Bu80e 0160238759
45506 n1gow2208 6 1 CAPACITOR=FXD 220UF+=10X 10VDC T4 6289 1500227x901082
ASCRY 1901«0363 1 1 DIODE«Fw BRNG 100V 14 28480 1901=0363
a5CR2 19010050 3 DIODE=SWITCHING B8OV 200MA 2NS DOe3S 28480 19010050
ASCR101 19011068 5 9 DICDE=SCHOTTXY 28480 1901=10068
ASCR102 19011068 S DIODE=SCHOTTKY 28480 1901=1068
4SCR103 1901=0533 7 ? DIODE=SCHOTTKY 28480 19010533
ASCR108 19010533 7 DIODE«SCHOTTKY 28480 19010533
ASCR201 1901=1064 5 DIODE-SCHOTTKY 2848y 1901=1068
A8CR202 19011068 H NIODE=SCHOTTKY 28480 1901e1068
ASCR203 19011068 S DIODE=SCHOTTKY 28480 19011068
45CR204 1901etv68 S DIODESCROTTKY 28480 1901e1068
ASCR20% 19011068 s DIODE=SCHOTTKY 28480 1o0lel068
45CRY01 19011068 s DIODE=SCHOTTKY 2848v 1901=3068
A8CRUOY 1901=106R S DICOE=4CHQTTKY 284R0 1901«10068
LSCRE01 1900040 1 DIODE=SWITCHING 30V SOMA 208 DCe3S 28Uy 19010040
ASCRS02 190 1=0040 1 DIODE=SWITCHING 30v SoMa 205 D0=3% 2848y 19N 10040
4SCRSH3 19010040 1 DIODE=SWITCHING JoV SoMa 2~8 N0L3S 2848y 1901e00un
a5CRSQU 19010040 1 DIONE«SwITCHING 30y Soma 2~8 DQ0e3S 28480 1901=0040
ASCRS0S 1901e004n 1 DIODE=SWITCHING 30v S0Ma 258 DO#3S 28480 16010040
45CRS 6 1901«004n 1 DICDESwITCHING 30V SoMA 28 DCa3% 28use 1901ay0u0
45CRSO7 19710040 1 DICDE=SAITCHING 3¢V SoMa 248 C0-35 28ukop 19010060
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45CREQA 19610040 1 NIODESWITCHING 30V SoMA 248 DO0w3S 284ARY 190 {afudy
A8LR800 19010047 L] 2 DIODEwsnITCNING 20V TB5MA 1aw§ 28uRp 19p1e004?
ASCRE1O 19010047 L) NICOE®SwITCHING 20V 78MA jung 284R 1901e004?
ASCRE12 19010040 1 BINOF=8wITCHING 30v SoMa 248 00«35 28480 190180040
A5CRY11 19010040 t NTODE-SWITCHMING 30V SoMa 248 N0a3S 2R4AG 1901=006y
ASCRE 14 19010040 t DIODESWITCHING 30V SoMA 248 DOe38 2R8u4Rn 1901e0040
ASCROO1 190tan0U0 i NICOFea8alTCHING 30y S04 248 NOedS 28480 19010040
ASCRY0! 19010731 7 NYONEePuP RECT 40OV 14 28489 1901=9731
4801 12812020 4 Pl CONNECTNRePC EDGE 18eCONT/RO" 2eRC0NWS 28440 12512020
A8J2 18%1m20268 & CANNECTNFePC EDGE 18=CONT/RON 2eROWS 28480 12%1e2026
A§J3 128122026 a CNANECTORePL EDGE 18oCONT/RNW 2eRONWS 28480 128122020
AS gy 12%12582 1 2 CONNECTORePC EDGE 24=CONT/RON 2#RONS 28480 125122582
LA 12812026 3 COMNECTORePC EDGE 18eCONT/RQW 2eRONS 28480 12%1=2020
A58 12512882 1 COMNECTOR®PE EDGE 24aCONT/ROn 2mROWS 28480 125122982
A817 12514804 ! 2 CONNECTOR 10ePIN M POST TYPE 28480 125¢=4504¢
A58 12914504 ! CONNECTOR 10ePIN M POST TYPE 28480 12%14504
ASJI1t 12513119 2 1 COMNECTOR 20ePIN M RECTANGULAR 28480 12%1=3116
ASK1 NuGO=1079 4 RELAY=REED 14 S00Ma 100VDL SVDCeCOIL 28480 0490ei079
AgK2 4901079 4 RELAY=REED 14 SooMa 109VDC SVOCeCOIL 28480 0490=1079
AsKy 04901079 4 RELAY-REED 14 SooMa toover SVDCeCOIL 28480 0490.1079
ASKY 04901079 4 RELAYREED 1A Sooma 100vVDC SvOCeCOIL 28480 04901079
Y189 84901079 4 RELAYSRFED 14 SgoMa 100VDC SVDCeCOIL 2BuB0 0u90e1079
AgK301 06900617 ¢ RELAY-REED 1C 2€0Ma 2AVDC SVDCeCOIL 28480 049000617
ASK302 04901079 4 RELAYREED 14 S00M4 100vDC SvDCeCOIL 28480 0u90.1079
ASKUO01 04900617 4 RELAY=REED 1{ 250Ma 28VDC SvVDC=COIL 28480 04900617
Asiy 91001647 6 2 COILaMLD 470UH &y QBeS 100X, 4dLGaNOM 28480 9100=10647
AsSL2 S0R1«1973 b INDUCTANCE, 3=BEAD 28480 5n81=1973
AsL3 S0M1e1973 s INDUCTANCE, 3=BEAD 28480 50811973
ASLS 9170.0029 3 CORE=SHIELDING BEAD 28480 9170.0029
ASLe 91700029 3 CORE=SHIELDING BEAD 28U80 01700029
(118 91700029 3 CORELSHIELDING BEAD 28480 9170w0029
AsL8 Q91760029 3 CORE«SHIELDING READ 28u80 91700029
ASL9 91700029 3 CORE=SHIELDING READ 28480 917000029
AS{ 10 9100225} 0 1 ColL=M.D 220Nm 10X 0%32 ,095DX,25LGeNIM 28480 100225}
ASLIY 9100=2252 1 t cOIL=MLD 270N~ 10X G830 ,n9SDX,25LGeNDOM 2848¢ G100e2252
As 12 9170=0029 3 CORE=SHIELDING READ 28uRQ 91700029
AsL201 91700029 3 CORE=SHTIELDING BEAD 28uBO Q170e0029
ASL 301 917000029 3 CORE=SHIELDING BEAD 28480 91700029
A5 302 9100e2247 4 1 COILeMLD 1GONK 10X% Q34 ,0950X,25LG=N0OM 28480 9100=2247
ASi303 9170=0029 3 CORE=SHIELDING BEAD 28480 917020029
AS 401 91700029 3 CORE=HTIELDING BEAD 28480 Q170=0029
ASL4g2 10nelbU’ & COIL=MLD 470U" SY GEES ,10DX 44 GeNOM 28480 9100=1647
ASL403 50811973 b INDUCTANCE, 3eBEAD 28480 SnA1e1973
ASLUDS 9j0pen3de 0 1 cOIL=MLD SONM 20X Q%40 ,0935NX,25LG=NOM 28480 9100=0346
ASL40s Q1700029 3 CORE=SHIELDING BEAD 28udo 9170=0029
A%LGY 9170e002° CCRELIHIELDING BEAD 28489 9170e0029
dglgol 91400210 1 1 COIL=MLD 100UK 5% QmE0 ,1850X,375LGeNOM 28480 9140e0210
ASMP Y 12050011 [ 2 HFAY SINK TOeS5/70=39<CS 28480 1205=0011
ASMp2 01Rp1-22301 |7 1 HEAT SINK 28480 01801=22301
AgMPY 1205«0204 3 1 WEAT SINK TO=18e«(8 28480 120520204
ASMPy 12050037 0 1 HEAT SINK TOs18a(8 2848y 12050037
ASMPS 0R16S=03202 |0 1 COUPLER, THERMA[ 28480 1R165=03202
ASwpe 120520037 0 HEAT SINK TO=18a«(§ 28uBn 12050057
ASMPY 120520037 [ HEAT SINK ThH=iBe(S 28480 1205=0037
ASMP2Q] 1205=0037 0 HEAT SINK TO=18e(CS 28480 12050037
AZMPR02 1205-0037 0 HFAT SINK TQe18aCS$ 2848y 12050037
ASMP 101 1205«0011% [ HEAT QINK TNeS8/T0=39«CS 28480 1205=0011
ASMP102 1205=0037 [ HEAT SINK TO=18aCS 28480 12050037
ASMP4 01 120520037 0 HEAT SINK T(O=18=(C38 28480 1205=0u37
A5Qt 1RSuepu?? 7 TRANSISTOR NPN pN22224 81 TO=1B PDESQOMy 04713 2N22224
Ag02 t1854e0472 2 5 TRANSISYUOR NPN 91 DARL PDzSOOMW 04713 MPSeAld
4503 18530086 2 TRANSISTOR PNP SI PDE310Ma FTRUQMHZ 27014 anS087
A5G4 tRE30291 8 TRANSISTOR PNP 2N2907A 81 T(e|8 PDEsG4OOMW 0471y 2N29074
A50% 18530086 2 TRANSTOTUR PNP 81 POE3YioMw FTw4oMHZ 27014 INS08T
4505 186320086 2 TRANSISTOR PANP 8] POmIjov+ FTa4nvnl 27014 288087
ASG? 1A53.0075 9 2 TRANSTSTORADUAL PNP PDIUQoMA 28480 185340075
A508 185340314d 9 TRANSISTOR PNP 2829054 8] TQe39 PDS6OOMA 04713 2r29054
4509 1854e0u72 2 TRANSISTOR NPN R DARL PPeSN0MW 0u713 vMpSepld
AsG10 1855=0215 3 3 TRANSISTUR MOSFET N=CWHAN E=MODE TO=72 SI FITLL 18850215
AgQt2 g0Ata1977 ] 1 FET, SELECTED 28480 5081=1977
45013 18540485 7 4 TRANSISTOR NPA 8] TCe104 PLILTSMA 2848 ELTETEL
4sc1y 186420354 9 ’ TRANSTSTOR NPA 81 T0=52 PDE36OMA 2848y 185600354
45g1e LY ULY ) 7 TRANSISTOR NPN 81 TO=104 PCEITSMu 2BuAn 18SUeDUBS
45417 1A%LL0UBS 7 TOANSIITOR NPN SI TOe104 PDE{TSMH 28480 1AS8=04as
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Reference HP Part |c Qty Description d Mfr Part Number
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45Q1A 1R54e0305 Q 2 TRANSISTOR NPN 8] TOw18 PDEUOOMN FLELIY 18540305
45019 1854=0308 0 TRANSISTOR NPN 81 TQOw18 PNEGONMA 28480 1AS4m0308
48020 1RE5=0215 3 TRANSISTOR MOUSFET NeCHAN Fe=MODE TOe72 8] 28480 185520215
AS5G21 18584a0472 2 TRANSISTOR NPN G DARL PLeSOHYW 04713 YPSmAid
asue? 18540485 7 TRANSISTOR APN §] TQe{04 POEITSMY 28489 1RA5Ue0URS
45g23 188403548 9 TRANSISTUR NPN 81 TOeS2 PD3I60MM 28480 18540354
asga4 1R%4an215 1 TRANSISTOR NPN 81 PDe150va FTg300MHZ 04713 2N3904
45029 18530357 [ A TRANSISTOR PMP 81 TOe18 PD236QMW 2Ru8y 1R530357
250101 18530187 0 TRANSISTCOR PNP 8] TOw18 PNEI6IMY 23480 18530357
450102 185340357 0 TRANSISTUR PNP 8] T0s18 PNE36OMW 28480 18530357
A50103 18530357 0 TRANSISTOR PNP 8] TOa18 POEIEOMW 28480 1853-0357
ASg1od 1853=0314 e TRANSISTOR PNP 2N2905A 8] TOe39 PDSLOOMW 04713 2n29054
ASG10S 185440472 2 TRANSTSTOR NPN 8] DARL PLsSOOMK 04713 MP8apld
ASQ106 185420354 9 TRANSISTOR NPN 81 TOe52 PPE360MW 28480 18840354
450107 1850e0637 1 TRANSISTOR NPN 2N22194 81 TQO=5 PDBAOOMW 01295 2N22194
ASG108 18550215 3 TRANSISTOR MOSFET Ne=CHWAN E«MODE TOa72 381 2a4a0 1855=0218
AsQ109 1853-0036 2 TRANSISTOR PNP ST PUB310MA FTB2SQOMHZ 28480 18340036
450201 1A54e03SY 9 TRANSISTOR NPN 81 TNeS2 PDE3I6OMW 28480 1854=0354
ASQ202 1854e0219 1 TRANSISTOR NPN 8] PUs3S0My FTuloomKW? 04713 2N3904
45Q203 18530357 0 TRANSISTOR PNP 81 TO=18 Pnulé&oMw 28480 18530357
ASG204 1453-0357 0 TRANSISTOR PNP 8] TOe1R PDs3bOMw 28480 185320357
A5G20S 1B54en21S i TRANSISTOR ~PN 8] PDm3ISOMw FTB30O0MHZ 06713 2N3904
ASQ206 18530357 0 TRANSISTOR PNP 8] TOe18 PDEI&NMW 28480 18530357
ASG207 1R53.0281 9 TRANSISTOR PNP 2N29074 SI TO=18 PDBUQOMA 04713 2N29074A
A5Q208 1A53e0357 0 TRANSISTOR PNP 8] T0Ow18 PDE3IGOMW 28480 1853%0357
ASgR09 185303036 2 TRANSISTYOR PNP 8] PD=31OMA FTE2SOMKZ 28480 18830036
ASgetoe 185320036 2 TRANSISTOR PNP 8] POE3INMa FTE250MMZ 28480 18%53«0038
A5Q211 185420218 1 TRANSISTUR NPN 81 PNe3SQOMw FT8300MHZ U713 2N3904
AS5g212 185320314 9 TRANSISTOR PNP 2N290S4 81 TOw39 PODBsOOMN 04713 2N29054
ASG301 1A84=0154 9 TRANSISTOR NPN 8] TO=52 PDe36OMW 28480 18%4e0354
ASQ302 1A83.0281 9 TRANSISTOR PNP 2N29074 S] TNe!8 PDaU0OMW 04743 2n2907A
ASQ303 18%30075 9 TRANSISTORWDUAL PNP PDRYUOOMW 28480 18530078
ASQ304 18530036 2 TRANSISTOR PNP g1 PDa3ioMw FTa250MH2 28480 18530036
ASQa01 18540354 9 TRANSISTOR NPN 81 T0=S2 PNI3bHO0MW 28480 18540354
ASQ402 1854w0477 7 TRANSISTOR NPN 2N22224 81 TQO=i8 PCESO0MK 04Tty 2N22224
A5Q403 1853«0036 ' TRANSISTOR PNP 81 POu3iOMw FTedSOMHZ 28480 18530036
ASguoy 1854e0384 9 TRANSISTOR NPN g TUeS52 PDE36OMW 28480 18840354
A5QS01 18540219 1 TRANSISTOR NPN ST PDu3S0Mw FTE300MHZ 04713 2N3904
A5Q502 1854=0215 ! TRANSISTOR NPN 81 PD3350vw FTe300MHZ 04713 2N3904
A%QSo3 18840218 1 TRANSISTOR NPN 81 PDa3SOMw FTe300MH? 047l 2N3904
ASQS504 185420215 1 TRANSISTOR NPN 8] PDm3SoMwa FTa3ooMHZ 04713 2N3904
Asg50% 18540215 1 TRANSISTOR NPN SI POR3ISOMw FTE300MHZ 04713 2N3904
450506 18540215 ! TRANSISTOR NPN 8] PDs3SOMw FTe3Q0MMZ 04713 N304
ASQS07 185400215 1 TRANSISTOR NPA ST PO®3SOMw FYB30OMMZ R R 2N3904
A5QS08 1884=021% 1 TRANSISTOR NPN 81 PDs350Mw FTEIOOMHZ 04743 2N3904
A5Q509 185320036 2 TRANSISTOR PNP 8] PDx3ioMw FTE250MHZ 28480 18530038
A50510 185320036 2 TRANSISTOR PNP 8] PDs310MA FTa2S0MHZ 28480 185320038
A50S11 1854-0215 1 TRANSISTOR NPN 8] PDu3SOMw FTR3IQOMHZ 04713 2N3904
ASQS12 188402185 1 TRANSISTOR NPN 8] POx3SOMw FTR3O00MKZ 04713 2N3904
A5QS13 188420583 6 s TRANSISTOR NPN 81 T0a92 PNE31OMW 04713 MPSeAl8
AS0S14 18840215 i TRANSISTOR NPN 81 PDa3SOMw FTs300MHZ 06713 2N3904
A5QS15% 1A%4e0215 ! TRANSISTOR NPN ST PDs3SOMa FTalQOMHZ 04713 2N3904
A5QS46 18%4=021% 1 TRANSISTOR NPN 81 PDs3ISOMWw FTa3QgoMMZ 04713 N39S04
AEgSy7 1853=0036 2 TRANSISYOR PNP 81 PD=3joMw FTR2SOMHZ 28480 18530036
Asp518 1854e021S 1 TRANSISTOR NPN 81 PDEISOMn FTE300MMZ 04713 2n3904
AS0bO1 1854=0215 1 TRANSISTOR NPN 81 PDE3ISOMW FTEIQOMHZ 06713 2N304
ASay 07570280 3 RESISTOR 1x 1¥ ,12%~ F TCeue=iloO 2usS4s Cldul/8=T0=100!=F
ASR2 07570449 6 b4 RESISTOR 20K 1% ,125w F TCE0+el00 24548 (el /8eT0m2002=F
ASRY 0698.4428 3 s RESISTOR 1,69% 1X 1258 F TC80¢a100 24546 Cual/B8aT0eib91F
ASRY N7S7T=0401 ] RESISTOR 100 1X ,125W F TCZ04ef00 2454us Chim]/8=TQuilieF
ASRS 0757=0468 ] RESISTOR 100K 11X 4125w F TCmO¢®1Q0 2uS4s Cuw) /BeTQw]1003=F
AsRg 06986615 4 1 RESISTOR 3,75K 1% +12SW F TCepe=2s 28480 0698286615
A5R7 07570453 2 1 RESISTOR 30,1% 1X ,125% F T(30+=100 2u84us Cuel/8eT0u3012nF
ASRS 0698ebb24 S 1 RESISTOR &X ,1X ,125w F T(mN4e2S 284890 0698eb024
ABR9 n757e0407 6 RESISTOR 200 1X% 125w F TCRO+el00 24546 Cdel/BeT0e20]eF
ASR10 21003210 6 1 RESTSTORTAMR 10K 10X C TOP«ADJ 1aTRN 28480 21003210
ASg1y 069R.35%8 8 RESISTOR ¢,02K 1X ,1235% F TCS0¢a100 24546 Cimi/B8eTO0aUQ2laF
ASR12 07570200 7 RESTISTOR S,62k 1% ,125wW F TCE0+2100 2454 Cdei/BaT0n8b2t=F
ASRy3 069845453 6 2 RESISTOR 900 ,1% ,125w F tCE0+=50 03888 OvESS Te2e9Q0ReR
ASR14 0698.%4S3 6 RESISYOR 900 ,1X ,125w F T(Cm0+e50 03888 PUESS Te2e900R=H
igRyg 6984086 9 RESISTOR 22,6 1% ,125~ F TCEQ4e1ng 03888 PMESSa) /8uT0u22RbeF
A%p1s NeQ%8apbib S 1 RESTSTOR 750 ,1% ,125w § TC804=25 28480 08%8eb0b16
ASR1Y 0bqRedd Y 9 4 RESISYOR 1,4x 1X ,12Sw F TCu0+e100 24%4up Cu=1/BaTOet U0 =F
ASRyR 0757.0280 3 RESISTOR 1K 1% 125h F TCe0ee100 2u54e Cumi/B8eT0e)0)nF
ASRy9 n698.uUlS 2 [ REBISTOR 2,48k 1x 125~ F TC8640100 2uS4e Clmi/B8eT0u2u9)ef
ASRz9 069823499 & 2 RESISTOR do,2K 1% 125~ F TCmo+alno 2u54e Cum1/8mTQui22eF
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ASR21 06983178 8 RESISTOP 487 1X ,125w F TCxO4elon 2usue (e} /8eTOmUBIReF
ASR2) NeE93=9824 1 [} RESISTLR 562K 1% ,125n F TL&0+ejOl 2K8u8n Np9BeB8824
Agpay 06987209 4 t RESISTCR 75 1X 054 F TCErealO0 24548 Clel/8eT00e?SROeE
ASR24 069821152 8 3 PESISTOR 3 48X 1y ,12%% F TCs0+eil0 2usus Cumi{/BaTO0ulybjeF
A5r2S N698-71A48 8 4 RFSISTOR 1C 1% ,0%4 F TCEpee100 24548 Cl=1/8eT00e]0R=G
ASR26 n69BmuULl 3 RESISTOR 4,87k 1% 1254 F TCB0+¢=i00 2454s Cuel/BeT0oulT{=F
ASR27 n787=0449 6 RESISTOR 20Kk 1X ,125w F TC204=100 2484 CUel/BaT0=2002F
ASR28 0698=3223 4 > RESISTUR 1,24% 1% ,128+ F TCagewi00 2u546 CumisB8eT0m124)=F
ASR29 07570401 0 RESISTOR 100 1% ,125w F YC=x0selng 24546 Cdel/8=Tpw)0f=F
ASRYY 07570407 & RESISTOR 200 1% ,125« F TCE0¢=100 2uS4b Cuwi/B8eTy=201=F
ASR32 069823223 4 RESISTNR 1,24k 1% 125 F TCBQ¢al0od 2uS4s Clet/BeT0ml24]aF
ASR3y n698.5094 1 3 RESISTOR S,1¥ 5% ,254 FC TC®e900/41100 01121 CAS155
ASR3S 069821587 ? 1 RESISTOR B06 1% ,125w F TCczuéel0d 2454 C4wi/B=T0mBObR=F
ASR38 0698auU%H 7 1 RESISTOR S49 1X 125w F TCs ¢elno 24Sue Cuw}/BeTOSU9RF
ASRuo 06983458 9 1 R—FXD 348K 1% .125W 2484s Cuel/78=T0e30]3=F
ASR4Y 07570348 2 RESISYOR 10 1% ,125n F T(s0e=100 24546 Cldel/8eTOeiDRO=F
ASRUQ 075720283 6 RESISTOR 2v 1% 125« F TCEOs+e100 2uSub Cuwl/8nT0=2001=F
ASRYY 0698a443S 2 RESISTOR 2,49% 1X ,125% F TCa0+al00 2uSue Clwl/BeT0e2lqg)=F
AgRYS 07570394 0 RESISTOR Sy,1 1X 4125w F TCEO+=l00 2u54b Cdwl/8eT0uSiR)=F
ASRS0 06983438 2 [ R—FXD 147 1% .125W 2uSub Cum1/BaT0m]33ReF
ASRSy 2100=2060 2 RESISTOR®TRMR S0 20% C TOP«ADJ y=TRN 73138 A2PRSO
ASRS 2 07570346 2 RESISTOR 10 1X ,125% F TCs0sel00 24546 Cyuais8=T0e1QROF
AspS 07870407 [ RESISTOR 200 1% ,12%+ F TCs04e100 2uS4e Cuwi/B8aT0e201=F
ASRS Y 069BwddSS [ H RESISTOR S36 1% ,125« F TCRO04el00 2454 Cdel/8eT0uSYoRF
ASpSS 06987221 0 1 RESISTOR 237 1X 05 F TLz204=100 24546 Clei/8=T0=237Re0
ASRSe 0757«0394 [ RESISTOR 51,1 1% ,125w F TC90+=100 24S4e Cami/BeT0eS IR =F
ASRS7 07870274 S 10 RESISTOR 1,21 1X ,12%w F TCB0+atilU 2uS4s Clul/BoT0et2ileF
ASRSS 0757=0388 2 [ RESISTOR 30,1 1% ,125w F TCu0s4eind 2454 C4wl/8=T0=30R]=F
ASR60 07570348 2 RESISTOR 10 IX ,125W F TCue0+=100 2454e Cuel/8=T0=10R0=F
ABRG N69RLUUR2 7 3 RESISTOR 1,27K 1% 1250 F TCa0eai00 24546 Cuni/sBuT0e1271eF
ASRe2 07570407 [ RESISTOR 200 1% ,12%¢ F TC=04a100 2u54e Cuel/BaToud0=F
LELTY 0698.445S 6 RESISTOR 534 1% 125w F TCE0+a100 2uSus Cdel/8eT0eS16RF
ASRba 06983111 9 [ RESISTOR 3£ 5% ,12%w CC TCE«270/4540 0i121 883005
ASRGS 069827208 0 RESISTOR 51,1 1X ,05w F TCmO+=100 2u54e C3=1/8=T00«81R1+G
ASRee 06984424 9 RESISTOR 1,4% 1X ,125n F TCe0o¢=100 2usS4s Caal/B8eT0=140)«F
ASRE? nT757a0u38 3 RESISTOR 5,11k 1X 125w F TCEO04einO 24546 Cu=1/8eT0=8111=F
AgRen n7%7-02990 s 4 RESTSTOR 6,19% 1X 1254 F T(E04alDOn 19701 MFUC1/8=T0ubi9)eF
ASRGS n7STe0407 ] RESISTOR 200 1% ,125n F TCmbesl00 _2usue Clel/B=T0e201eF
ASR7o 0787+040% 4 RESISTOR 162 1X ,12%% F TC=04ei00 2uSue Cu=t /B=TO=162R>F
ASRTY 2100-3288 A 1 RESISTOR=TRMR 50 20X C Tnp=aDJ {T=TRN 28480 2100=-3288
ASR7Y 0698e4424 9 RESISTOR 1,4X 1X ,125w F TC®0¢e100 2454e Cuml/BnTOmiU0t=F
ASR7a8 0757-0388 H RESISTOR 30,1 1% 1258 F TCWO0+=100 2us4s Cuml/8eT0w3OR I wF
ASR7s 06983439 4 RESISTOR 178 1X ,125¢ F TCeO¢el(0 ausue Cumi/B=TOm} T8R=F
ASRY? 078570384 8 RESISYOR 20 1% 1254 F TCs0+eaiQo 18701 MFUC1/8=TOm20R0aF
ASR78 0698«3442 9 RESISTOR 237 1% ,12%« F 1Csuselon 2454e Cuel7/8eT0w23TReF
ASR8g 07571094 9 RESISTOR §,47% 1X ,12%W F TCB0e=l00 2u%ue Cldul/BeTOmit?inF
ASRS8Y 0757-0433 8 L] RESISTOR 3,32K 1X ,125W F TC®0¢e100 2454 Cuml/BeTO0w332)wF
ASRB2 0698=4u3S 2 RESISTOR 2,49K 1% 125w F TCE0+=100 2uS84e Cuml/B8aT0m2491=F
ASREY 075720816 { 1 RESISTOR 681 1X ,Sw F TCE0+e100 28480 07570816
ASR84Y 0698.4379 3 1 RESISTOR 44,2 1X ,125« F TCe04=100 2484 Cus1/B8eT0mllRRF
ASRES 07570398 4 1 RESISTOR 75 1X ,128w F TCgu¢e}00 2454s CUei/BeTO=TSRO=F
ASRBe 0757=0407 ] RESISTOR 200 1X ,125W F TCm0ewiool 2uSue Cldel/8el(ua0)eF
ASR8? 0787.0428 1 2 RESISTOR 1,02K 1X ,125% F T(80¢e100 24S4e Cdel/8eTOmib21=F
ASR8A 0787-0388 2 RESISYOR 30,1 1% ,1254 F TCW0swiQO Qusus Cluw}/BeT0m30R]eF
ASR101 n7%7.0401 0 RESISTOR 100 1% ,125w F TCmO¢el00 2u54e Ciwl/B8=T0mi0f=F
ASRy02 0757e0402 1 4 RESISTOR 110 1% 125w F TC80+e100 24548 CumisBaTomiytaF
ASR103 LILLEYTE 31 ] 1o RESTITOR 402 1% 125w F TCEOew100 2uS4e CUei/8eT0mU02R=F
ASR10S 0757=0416 7 RESISTOR S11 1% 125w F TCe0¢el00 24548 Cuml/8=T0eS||ReF
ASRtos 0757«04186 ? RESISTOR Si1t ix%x ,125# F TC=z0esl00 24546 Ciel/BaTgaSi{RaF
ASR107 0757-072% 1 1 RESISTOR 478 1X ,25n F TCaNeeilD 24548 CKel/4=TQwy78R=F
ASR108 07570410 1 u RESISTOR 30! 1X ,125w F TCe0+=100 24546 Cuw1/8eT0=30iReF
ASR109 0757=0410 1 RESISTOR 301 1% ,125w F TCZ0+=100 2uSue C4ml/8eT0e30iReF
ASR1Y0 07%7=0401 0 RESISTOR 100 31X ,125+ F TCmaselono eus4s Cusl/BeT0e0faF
ASR111 069827188 8 RESISTOR 10 1% 08~ F TCxnea]00 20546 C3=1/8mT00=]10R=G
ASR112 07570438 3 RESTITCR S,11K 1X 125w F TCB0+e100 248ue Cle]/8=T(e5]11}eF
ASR11S 21000567 )] 1 RESISTOR=TRYR 2x 10% ¢ TCP=aDJ 1=TRN 28480 21000567
ASRi1e Nb9Re3 15y 0 4 RESISTOR 4,22% 1% ,128% F TLeo+el00 2usus Cuel/8=T0=4221~F
A5R117 06983540 9 3 R—FXD 154K 1% 24Sue Clal/BeT0ed222F
ASRyy8 07570273 4 RESISTOR 3,01K X 128" F TCmo+e=100 2uSug Cuwy/B8eTom3p|~F
ASRE19 0698.008% 0 1 RESISTOR 2,61K 1X ,125W F T{80¢el00 2uSde Cumt/BelOndbty=F
ASR120 07%7-0407 6 RESISTOR 200 1% ',125~ F TCuoseioo 2uS4s Cuet/B8eT0e20]ef
ASR121 07570805 ) 2 RESISTOR 221 1X ,%w F TCmpe=100 28489 0757.080S
ASr122 069843495 2 H RESISTOR 866 1X 125w F TCH04=100 24Sue Cdel/BaT0albbRaF
A5R123 07570410 1 RESI8TNR 301 1X L1258 F TcEnemti0O 2u5us Clwt/Betl0m30lFaF
ASR124 N187.0442 9 RESISTCR 10k 1% L1265k F TCx0+=100 248U ClUel/BeT0el002=F
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ASRY DS 07870449 6 RESISTOR 20K 1% 125w F TC204e100 2u54n Cuwl/ReT(22002=F
45126 N757=0438 3 RESISTOR 5,11% 1% ,1254 F TC804alO0 2us4e Cuel/BeT0=S i 1eF
ASR201 N75720384 8 RESISTOR 20 !X 125+ F TCx(+el00 19701 MFUC1/E=T0e20R0=F
ASR202 0698=3178 8 RESISTOR 487 1% ,125% F TCs0s=l00 2454e C4m]/78oTCoUgTRF
A5R203 0757ey2R0 3 RESISTOR 1K 1% ,125% F TCane=]00 2u54us Cdeal /BeT0=100]=F
ASR204 078740401 0 RESISTOR 100 1X ,125% F TCE=O4eln0 2454e Cuwl/BeT0el0laF
ASR20S 0757«0394 0 RESISTOR 51,1 1X ,125w F T(30¢e100 2uSde Cuel/BoT0eS{R]=F
ASR207 1570410 1 RESISTOR 301 1% ,125w F TCe04=100 2u54e C4m1/8=TO0e30iReF
ASR208 n757.0401 0 RESISTOR fu0 1X 125w F TCa0+e}ng 2usue Cusl/BeTney0y=F
4SR209 069R=3178 8 PESISTOR 487 1% ,125% F TC®O4+=100 2u5ue Cdwl/BoT0elUBTRaF
ASR210 01570280 3 RESISTOR 1K 1Y 125w F TC3reell0 24S4e Clel/BeTOei00t=F
A5R21 1Y 07570019 0 11 RESISTOR ©81 1X ,12%5w F T1C20+=100 24%4s Cuwi/BoT0wbBiReF
A5R212 07%7-0419 0 RFSISTOR 661 1X ,12%4 F 1C%0+=100 24846 Cdal/8=T0msB RaF
ASR213 075720407 s RESISTOR 200 1% 125w F TCE0+el0n 24546 Cuel/BeT0e20]eF
ASReyd 06984423 8 H RESISYOR 1,37k 1X 125w F TC04e100 24546 CUw1/B8eTOm1}?)oF
ASR215 07570346 2 RESISTOR 10 1% ,125W F TCal+«i00 2uSue Cumi/8aTOe]0RO=F
ASR218 07%7«0808% L] RESISTOR 221 1X ,5+ F TCuns=i00 2848C 0757«0805
ASR2(7 0698-3258 5 H RESTSTOR S,36K (X _12%W F TCao¢=100 24546 Cumi/BeT0=S301~F
ASR2:8 069824423 8 RESISTOR {,37K 1Xx ,12SW F TCwDeal00 24546 Ciel/BmTOui}ToF
ASR219 07870407 [ RESISTOR 200 1% ,12Sh F TCEO¢mlon 2usue Cuel/BeT0wg0iwF
ASR220 07570346 2 RESISTOR 10 1% ,125W F TCsu+ai00 24sub Ciuei/BeT0e]0ROSF
ASR22] 07570354 ¥ RESISTOR 51,1 iX% ,i@5w F T{m0¢=100 24546 Cim}/8=TOmS iR} F
ASR223 07570394 0 RESISTOR S1,1 1% ,125w F TCE04=100 2uSus Cual/BoY0mS{R1~F
ASR224 0757=0394 0 RESIATOR S1,1 1X ,12%% F TCuOe¢=100 24S4e LU=1/8=T0aS{Rl=F
ASR22S 075T-0438 3 RESISTOR S,11K 1X ,125% F TCw0+¢«100 u54e Cuei/BeT0aS ]eF
ASR228 0757=0407 [} RESISTOR 200 tx ,125% F TC=04el00 2us4e Cimi/BoT(a20=F
ASR229 07570280 3 RESISTOR 1K §X ,125W F TC20e=100 2uS4e Ciwl/BeT0el00l=F
ASR231 0698=3447 4 RESISTOR 422 i1X ,12%w F TC=Oeming 2u54us ClUmi/BoT0nli22R=F
ASR232 0757=0407 [} RESISTOR 200 1X ,12%w F TCav+=i00 24846 Clei/8=TOw0l=F
ASR233 0787=0424 7 3 RESISTOR 1,1k 1% ,12Sw F TCuw0+=100 24s%4e Cdwl/8=T0m)101=F
A5R234 n757«0395 ! 1 RESISTOR 56,2 1% ,125W F TCwOe=100 24546 Cimi/8eT0eSoR2=F
ASR23S 210022060 2 RESISTOR=TRMR S0 20X C TOPeADJ §=TRN 73138 82PRSO
ASR2%6 07%7«0401 0 RESISTOR 100 1X ,12%h F TCm0+=100 2usue Cdmi{/BoT0w]0)=F
AgR2y7 0698=3159 ] 3 RESISTOR 2641X X ,125% F TCx04e100 2uSue Cuel/8=T0=2612~F
ASR2%8 07570438 3 RESISTOR 5,11XK 11X ,12%% F T(Cwge=100 24Sde Cual/BeTOmS))1=F
ASR21% 07570454 3 ? RESISTOR 332K 1X ,125W F TCmOeaulno 2uSue Cami/BoTOw332aF
ASR2u4y 07%7.0449 6 RESISTOR 20K 1% ,12%w F TC=0+=100 2454us Cumi/Bate2002=F
ASR242 07570290 L] RESISTOR 6,19K 1% ,125% F TC80+4+100 19704 MFUC1/8=T0eb198eF
ASR244 0698.4424 9 RESTISTOR 1,4K 1x ,125w F TC=m04+e100 24846 Ciel/BeT0wiuglaF
ASR245S 078720283 6 RESISTOR 2X 1X ,12%% F TCe0+=100 2usue Cuml/BeT0m2001=F
ASR248 n757a0407 [ RESISTOR 200 1X ,125w F TC30+mlgo 2uSue ClUaml/BmTOm@0)eF
ASR247 07%57-0801 4 1 RESISTOR 150 1% ,5h F TCxo+=100 28u80 0757=0801¢
ASR248 0698a4U08 9 1 RESISTOR 124 1X 125w F TCa0s=]no 2usSde Clel/8eTOwipURaF
ASRI01 06983374 (] ? RESISTDR 20 SX ,12%w CC TCz=270/4+540 o114 BB200S
ASR302 07570488 7 RESISTOR S1,1Kk 1X ,125% F TCm0+=100 24548 Cuw)/8=T0mS])2=F
ASR303 069847212 9 3 RESISTOR 100 1% ,08n F TCas+=100 2usSde Cle1/B8=T0»100R=G
ASR3I04 0698=4413 6 RESISTOR 154 1X ,125% F TCe0+=100 2usus Cue1/8=TO0m|SURF
ASR30S n698eUUL] ] RESISTOR 154 11X ,12%~ F TCEN+=10D 2uSde Ciel/BaTOwiBURSF
ASR306 0698=3111 9 RESISTOR 30 5X ,125w CC TCme270/4540 o112 883005
ASR307 0698.7223 2 10 RESISTOR 287 1X ,05n F TCane¢ai00 2454b Cl=i/BeT0m@fTR=0
ASR308 069847223 2 RESISTOR 287 1% ,05m F tCeceeiOo 2uS4ue Clul/BnTOm2BTR=G
ASR309 069Baldu2s 4 2 RESISTOR 1,87k 1% 128~ F TCa0+=100 2u5ue CUm]/BaT0m]871af
ASR310 06987212 9 RESISTOR 100 1% ,08W F TCe0+=100 26546 C3=1/8eT0=] 00R=G
ASR3L 0698e4409 Q 1 RESISTOR 127 1% ,125n F TCe0Oe=l00 2usus Cumi/BeTOm|2TReF
ASRY12 0698e4u09 0 RESISTOR 127 1X ,125w F TCa0+elon 2u546 Cimi/BeT0m12TReF
ASR3y 3 0698=3111 9 RESISTOR 30 S5X _125W CC TC®=270/+540 01181 RR3005
ASRItU 0698.7223 e RESISTOR 287 1X ,05h F TCx04e100 2usue Cle1/8=T0w2B87R=G
ASR3I1S 069847223 2 RESISTOR 287 1X ,05m F TCe0+e100 24546 C3=1/8+T10w2B87R=G
ASR316 n757.0421 4 RESIBTOR 825 1X 125w F TCEOeel00 24S4e CUel/BaTOuB25HaF
ASRLy7 06987212 9 RESISTOR 100 1X ,05W F TCens=100 2uSde Clei/BeTQel 00ReG
ASR318 0698a4lUob 7 2 RESISTOR 115 1% ,125% F TC=o4amlo0 24S4s Clhuwl/BaThwl|SRaf
A8R319 0698-4406 7 RESISTOR 115 1% 125k F TC®04el00 24sue ClUmi/BeTOm) 1 SRaF
A8R350 n698=3111 9 RESISTOR 30 SX ,125% CC TCE=270/+54¢ 01121 BR300S
ASR321 06987223 2 RESISTOR 287 1X ,08% F TCucew100 2usus C3ai/B8eT0287R=0
A5R322 ne98.7223 2 RESISTOR 287 1X ,05N F TCs0+ei00 2u54e C3e]/8=T0m28TReG
A5R3a3 0787=041 8 9 RESISTCOR 619 1X 1250 F TCmpseipo 2454s Cywys8=Tpmp19ReF
ASR324 n69Ra7212 9 RESISTOR 100 1X 05w F TCx04e100 2uS6e C3=1/8=T0ei00R=G
ASR32S 069843132 4 RESIBTOR 261 1X 125w F TCWO+elon 2us4ue Clwl/BeT002610F
ASRI>H no9Re3132 4 RESISTOR 261 1X 125K F TC804e100 2uS4e Cu=i/B=T0m2610F
ASR327 ne98a31 1y 9 RESISTOR 3¢ S5X ,12%w CC TCm=270/+¢540 o112} BA300S
A5R328 0698.7223 2 RESISTOR 287 1X ,08% F TCmo+eiOon 2uSue C3ei/8aT(e2B87RaG
45R159 nNesda7223 2 RESISTOR 287 1x ,08% F TCe0eetO0 2454s Clul/8=T0e287R=G
ASR31p 0169343518 0 1 RESISTOR 7,32% 11X 126" F TCep¢a100 2u4Susb Cuel/BeT0e7321eF
ASR33Y 06987212 9 RESISTOR 100 1% 05~ F TCeosel00 2uSds C3e1/8eT0=in0R=G
ASRIY NEIRLUUY Y iu 1 RESISTOR fuo 1x ,125% F TCenealou 2uSue Clml/BaTQejyoRaF

]
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Table 6—3. Replaceable Parts {(cont’'d)

C L. Mfr

Refgrenqe HP Part |c Qty Description Cod Mfr Part Number

Designation Number {D ode
ASR31Y LELAEY TR N 4 QESISTOR 140 1% ,125~ F TCa0+=100 eusue Cuel/ReT(aluRef
ASR3IzY ne98e311] 9 QFSISTOR 30 SX ,12%w CC TC2=270/e540 01121 RRIyLOS
45R3135 n69R.7223 2 RESISTOR 287 1% ,0%w F TCs0e=100 2454e Cl=1/BelUwRBTRe;
ASR336 n6984722% 2 RESISTOR 2A7 1X 05k £ T(B0O+=100 24s4e Cl=1/B8aT0a2878eG
ASR33T 069B8euds8 1 1 RESISTOR 1,13% 1% 126w b TCwOe=llO 24548 Cuel/R=T0wi]3taF
dgRyyR be9Beuul? 7 RESISTOR |,27% tX ,126W F TCu0e=100 2uSus Cu=1/BeT0mj271=F
ASR3YQ 07570273 4 RESISTNR 3,01% 1% 125w F T(sQee)00 2u54e CUmi/BeiOelo)leF
ASRY Y| 07870438 3 RESISTOR S 118 1% 125K F TCE0+a100 2454 Cum}/BeTQuS||iaF
ASR342 069R.7238 9 1 RESISTOR 1,21% 1X 08w F T(EQe=100 2uBun Clal/BeTQw]2]11eG
458343 06987212 9 RESISTOR 100 1X 05k F TCmO+=100 24S4e C3«1/8=T0=100R=G
ASR3uu 07570402 1 RESTSTOR 110 1% 12w F TC204e100 2u5ds Clml/BaTO=111oF
ASR3US 0698=3202 ] 1 RESISTNR 1,74k X 125K F TCu80¢e]00 2u546 Cuw)/B=TO= T4y wF
ASRYab n187.0394 ] RESISTOR 51,1 1y ,125% F TCe0e=100 2uSub Cu=j/B8eT0nS iR aF
ASR347 n7S71e0274 s RESISTOR 1,21% 1X 128~ F TCEOemiOU 2u5up Cuei/BaT(e1213eF
ASR3yA n15T=0407 [ RESISTOR 200 1% ,12%5w F TCs0eel00 2uSus Cuei/8eT0w20]ef
ASRIYN 069804428 3 RESISTOR J,69% 1X 125w F TC80+e100 24u5ud Cuet/BeTnaieq=F
ASp3sy N68L442S 0 RESISTOR 1,854k tX ,12%w F TCWQswiOD 24548 Chel/bat0eiSuief
A5R382 n1%57«0280 3 RESISTOR 1K 1% ,125~ F TCeOe=100 2uSue CUmi/BeT0w1001=F
ASR3ISY 06983178 [} RESISTOR 4B? 1X ,125~ F TCm0¢=100 264546 Cumi/BoTyoulIR=F
ASR3SY 069843178 8 RESISTOP 4B 1x ,125% F TCs0sal100 2uSue CUmi /8o T 0wyl TReF
ASR3ISS 07870407 [ RESISTOR 200 1% ,125w F TC®0e=i00 2usSue Cuel/8=T0w20taF
ASp3sy 0698a3u37 2 RESISTOR 133 1% 125w F TC®useioU 24540 Cumi/BeT0m]I3RF
ASR3S7? 0698.a38¢8 2 2 RESISTOR 59 1X ,125w F T(®(ealO0 24Sdo Cuwi/BeTOmS9RO=F
ASRISA 06984386 2 RESISTOR 59 1% 125w F TCENee100 2usae Clwl/B8eT0a59R0~F
ASR3I%S 069A=T229 ) ? RESISYOR S11 i1X 05w F TCsNe=lOn 2454y Cl=i/B=T0aSiIR=G
ASRlst 0698a7229 (] RESTSTOR S11 1X ,05W F Tcwoem100 2uS4de Clel/B8eT0nS1{R=G
ASR362 0787.0401 0 RESISTOR 100 1% ,12%% F TCE0+el00 24540 Cle1/8eT0ainteF
ASR3s3 0757=0348 e RESISTOR 10 1% ,125W F T(mi+e=100 24Sde CUel/8eT0m)QRO=F
ASRIbY n757e04n} 0 RESTSTOR 100 1% ,125+ F 1Cs0+e100 2648544 Cuml/8=T0mi0teF
ASR3&S 0757-0401 [ RESISTOR 100 1% ,125W F TC=0eei00 2454e CU=1/B8=T0e101=F
ASR366 07%7«0438 3 RESISTOR S,11x 1X ,12%n F TC804=}00 2u54s Cumi/8=T0eS1] eF
ASale? neogelLU2 9 RESISTOR 237 1X ,125W F T(C20+=100 2uSds CU=1/8=T0=2)IR=F
ASRy01 0698«3111 9 RESISTOR 30 SX 125V CC TCRe270/4540 o112l BB300%
ASRU02 07570274 L QESISTOR !,21%x 1X ,125K F TCe0+=)00 2usus Cdmj/BeT0al2i3eF
ASR403 06983111 Q9 RESISTOR 30 SX ,12%5w CC TCe=270/4540 01121 8R3100S
ASR4OU 069803374 L} RESISTOR 20 SX 128w CC Tca=270/4540 01121 882005
ASR40S 07871094 9 RESTISTOR 1,47 1% ,125W F TCe0%e100 2uSde Ciel/B8eT0mid?)=F
ASRyob 07%57«0402 1 RESISTOR 110 1X ,125w F TCeQew100 245ue Clel/BeTOaylaF
ASRYp? 6757=0402 1 RESISTOR 110 tX 125w F TCE0e=looO 24Sue Cum) /8wT0elf|=F
ASpyoa 0698a4lU22 7 RESISTOR 1,27k t% ,12%~ F TC804e100 2usue Cdmt/BeT0=1271eF
ASR409 07%7e0401 0 RESISTOR 100 1% ,125n F TC®0e=i00 2uS4de Cael/8eT0=10tmf
ASR410 07570401 0 RESISTOR 100 1X ,t25w F TCEO+=100 2uSde Cam)/BeT0e101=F
ASRull 0698«4037 0 Y RESISTOR 4s,4 1% ,125w F TCuOs=i0n 2uSde Cumi/B=TOmupRU=F
ASRuyy2 06984037 0 RESISTOR 46,4 1% ,3125n F TCu0+=100 2u54s Clet/B8eT0elbRUF
ASR41} 069847205 0 RESISTOR S1,1 1X ,05% F TCs0eel00 2u%4e C3e1/8=2T00e51R1e0
ASRay 4 069847205 0 RESISTOR 51,1 ix ,05w F TC#04=100 26454¢ Cle1/8eT00eSIR1=G
ASRU1S 0668-4037 0 RESIBTOR 4&,4 1X ,125+ F T(804=100 2uSue Cawl/8=TO=ysRUF
AsRute 0698-4037 0 RESISTOR 46,4 1% ,125n8 F TCE04=100 24546 Cuwl/BeTQuipRunF
ASRULT 07%7.0388 2 RESISTOR 30,1 1Y 125~ F TCu0+=100 2uS4s Cdml/82T0=30R]I=F
ASRuin 0757=0394 o RESISTOR S{,1 1% ,125w F TCmQ+=100 2u84e Cuel/beToeSiR=F
ASRy19 06984383 9 F) RESISTOR 53,6 1x ,125W F TCm0ee100 26548 Cumal/B8eTOuSIRbF
ASRU20 0698=43AR3 9 RESISTNR 53,6 1% ,125w F TC80¢e100 24548 Ciml/B=TOeS3RO=F
ASRG21 0bRU=02T 7 1 RESISTOR 2,7 10X ,25w FC TCu=400/+500 o112y cR2761
ASRY2S N698muu28 3 RESIQTOR 1,69 (X 125w F T(B0+=100 2uSub CUw]/BeT0e]691aF
ASRude 069846458 Q RESISTOR 590 1X 125K F TC®0¢eln0 24Sko Cuwl/8eT0mS90ReF
ASR427 0698-3258 S RESISTOR S,36K 1X 125K F TCEOe={00 2u54e Cuwl/BaT0eS b6l ef
AS5R4238 671570407 [ RESISTOR 20Nn 1X 125w F T(Cs0¢=100 24546 Cum)/B=TQe20]=F
ASRY29 0698=4428 3 RESISTOR 1,69X 1X 128w F TCE04=100 2uSue Cu=1/82T0a{g9ieF
ASRUSY 07570274 S RESISTOR 1,21K 1X ,125W f T{s04e100 2454de Cumi/BaT0m{213eF
ASR432 075720394 0 RESISTOR S1,1 1X ,125% F TCu0+wi00 2usSde Cami/B8aT0wS R =F
ASRSo 1 0787=0449 [ RESISTOR 20% 1X ,125W F TCmpeeigo 2uS4e Cuej/B=To=2002"F
ASRS0?2 0757a0uds ) RESISTOR 20Kk 1X ,12%W F TCavew100 2u548 L4ml/BeTO=2002=F
A%RSQ3 N75Te0u4us [ RESISTOR 20K 1% ,125W F TCsoeeing 2uS4s Cuel/B8=T0=2002=F
ABRSoy N78720434 3 RESISTOR S, 11X 11X ,125W F TCu0e=inn 2usSde Clwi/BeTO=St]=F
ASRSHS 0757-0438 3 RESIBTOR S,11% 1% ,12%w F TCE0eaiO0 2uS4ds Cudmi/BoT0S1]=F
ASRSgo NT87e04u2 9 RESISTOR 10K 1x ,125W F TCeoeeloo 2456 Clui/BeTOml002eF
ASRSg? 07570042 9 RESISTOR 10X 1% ,12% F TCs0eelo0 2uS4s CumisBeT0mto2=F
ASpSp8 07870442 e RESISTOR 10k 11X ,125+ F TC®04e100 2uS4e Cua)/8eT0ej002=F
ASRSO9 069Rhedl28 3 RESTISTOR 1,68k 1X 1258 F TCu0e¢ajo0 24S4e Clel/BeT0aibg)nF
ASRS10 059R=13138 8 L] RESISTOR 17,8x 1X 125k fF TCE0¢al00 2uSup Cual/BeTOellR2eF
AgRg Y 07570283 6 RESISTOR 2K 1X ,12€W F TCgueelOO 24gdy CUml/8=T022001=F
AR5, 2 0757=0421 4 RESISTOR 825 11X ,125W F TCsuewlgo 2uSus Cuel /BaT0uB2SRF
ASRSy3 XA RS LY Y] 9 RESISTOR 10K 1X ,125% F TCsoeai0o 2uSusb Cumi/BaTpel0p2eF
ASRS 14 ne9Ra3499 [} RESISTOR wQ,2K 1% ,125W F TCE0+<100 24546 Cuals8=T0ad022=F
ASRSyS 0757=0442 9 RESISTOR 10k 1X (125K F YCs0e=100 26Sus C4ye)/8eT0=1002=F
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463518 A608.4u83 4 RESISTO® 402 1X 125w F TCBOeelOn PusSde Cuml/8mTUmd02R=F
ASRS 17 ATS 10240 3 RESISTOR 1K 1% 125y F TCeueelOD 2454e CUw1/8°T0e1 0N uF
ASRS A 00R3e106% 7 3 RESISTOR joM SX ,25% FC TC2e900/¢1100 01121 CB108S
ASRS30 n6ORLTIRS 8 RESISTOR 10 1X ,085w% F TCenewlno 248up C3e1/8=T00010ReG
LLYLY S 07870280 3 RESISTCR 1% 13 125~ F T(lerea]lO PuSdn Cue) /BuT0O={00)=F
AB5R519 0683- 1065 R-FXD 10M5% .25W
ASp52Y NoGRaTiAS R rESISTOR 10 31X ,0Sm F TCx0¢=100 2uSus Clml/8eT00e]0r=G
ASRS24 67870280 3 RESISTCP 1M 11X 125w F TCx0ew100 2uS4e Clel/B8aTNalBn]ef
AgRE3S 0787e0u18 3 RFSTSTOR 5,11% 1% ,128» F T{80+«100 2484o Cum1/B8=T0eS|ji=F
ASRS 26 RAREYTR L] 3 RESISTOR S,11% 11X 1250 F TC80%=100 2454 Cdmi/BaTNaS|taF
ASREDY 0787-0402 Q PESTBTOR 10k 1X 128w F TCxY¢=100 24uS4e Cumi/8=100]0N2eF
AgRG24 n1gYeluu2 Q RESISTOR 10x 1X ,125w F TCm0+=l00 2us4s Cyml/8=T0a1002=F
ASRS 29 LRA XTI Y] 9 RESISTCOR 10% 1% 1250 F TCmoeel(0 2uSde Cdois/R=T(wlQ02nF
ASRe0 1 n7157.0442 9 RESISTOR 10k 1X 128w F TCanseloy 26S4s Cuel/8=T0m1002aF
ASRb02 N757-0280 3 RESISTCOR 1X 1% ,12%n F T(2Qee100 24548 CUe]/8eT0a100)aF
ASRG03 71570240 3 RESISYOR 1¥ 1Y% 128w F TCenee]Q0 2uS4e Cuwl/BeT0e]1001eF
ASR701 1810=0049 7 b3 NETWORK=RES 12«8IPb,8K D~v X 10 2aug0 1al0=004g
ASR702 181020049 7 NETWORKSRES | 248]Ps,8x OM¥ X 10 28489 1810«0u49
ASRTy N817.008% [ 1 THERMISTOR KOD 680=0WM TCae ,TX/C=DEG 28480 0837=008%
ASyg 182620089 2 < IC 0P AMP GP 1099 01298 LM201AL
Asu2 182620089 2 1C 0P aMP GP TCa99¢ 01295 LM2014aL
AUl 1R26=0059 2 IC OP AP GP 10=99 01295 L2091 AL
ASyd 182640147 9 ' 1C YR12 V RGLTR T0=-220 0471} METB12CP
ASUS 18260318 3 1C OP AMP GP QUAD 1daDIPeP 27014 L MIUBN
Asue 18260043 4 1C 0P AMP GP T0.99 01928 caYoYY
ASU101 18200802 1 [ I1C GATE ECL NOR QUAD 2=IrP 04713 ~c10102P
ASy20t 18200781 9 t IC CNTR TTL DECD NEGeEDGE-TRIG PRESET 61298 SnT4196N
ASy202 18200802 1 IC GATE ECL NOR QUAL 2eInP nurLs MC10410eP
ASU301 14880000 8 3 TRANSISYOR aRRay 01928 Ca3teve
ASU302 tAS8.0040 L} TRANSISTOR ARRaY 01928 CAYI27E
ASu303 125820040 & TRANSISTOR ARKAY 01928 cadtere
ASU3ou 18260043 ¢ 1C OP a¥P GP T0=99 01928 calore
ASU30S 1826=0043 4 1C 0P &P GP TQe9% 01928 casersy
45u30¢6 1826=0111 7 1t 1C OP AmP GP DuAL TD«99 04713 MC1USBG
ASudol 18%58-0030 & ! TRANSISTOR ARRAY {s=pPIN CER DIP 28480 1858=0050
ASyd02 18260111 7 1C OP AMP GP LUAL TD=89 nerny ME14SBE
ASUsb01 182620081 0 [ IC NP AMP wWR T(e9Q 27014 LM31 AN
AgVRy 1902=3024 9 F DI10DE=INR 2, A7V 6% D07 PDm,un TCEe, 07X 28480 190223024
ASYR2 1902=0032 3 ) DIODE~ZNR S 49V SX DQe7 PD¥, 4w TC®e,009% 28480 1902«0032
ASVRY 1902-0032 3 DIODE«ZNR 5,49y SX DQ=7 POB 4w TC®e 009X 28489 1902«0032
ASyRa 19020032 3 DIODE=ZNR 5,49y 5X DOe? PDS, 4w TCSe, 009X 28u80 19020032
ASVRS 18023024 9 DIODE=ZNR 2,87V 5% DO=7 Phw, 4w TCme ,07% 28uA0 1902=3024
ASVRy 19023094 3 DIODE=2NR 5,11V 2% DO=7 PPa,a¥ TCm=, 009X 2848y 1002«309y
ASVRY 19020892 ! 1 DIOPE=ZNR 6,3V 1% D07 PDm,un TCms,001% 28480 190200892
ASyRY 1902-3002 3 1 DIODE=2NR 2,37V SX DOe? PDR 4w TCEe 074X 28u8n 1902e3v02
ASVR9 19020688 2 1 DIODE2NR 9V 2% DDe? PDs, S+ TC®e,001% 28480 1902=008%
ASyR101 19020048 1 NT0DE=2AR 6,81y SX Dpe? POHa_ 4w TCEe 043X 28480 19020048
ASyr102 19020041 4 'Y OI0DE=ZNR S,11v S5X Dpe7 pDS, 4n t(Be 009X 28480 1902004}
ASVR103 1902=3149 9 1 OIODE=INR 9,09V SX DO=7 PDr,4W TCm+,097% 28480 1902=3149
ASVRy04 19020126 [ 3 DIODEZNR 2,81V 8% D07 PDE 4w T(se, 072X PLET:I 19020126
ASVR201 19020126 6 DIODEezNR 2,81V Sy D07 PDa,aw TCua 072X 28489 1902-0126
ASVR202 1902-0126 6 DIODE=ZNR 2,61V 5% Dpo=7 pOB,4n T(We, 072X 28480 19020126
ASVR203 1902=074¢ 4 7 DIODE«INR 1N937 9V SX DOe7 PDm,Sw 2404y 1N93Y
ASyR30) 1902=0786 a DIODEeZNR IN937 9V SX DOw7 PDs,Sw 24046 1N93Y
ASVR302 1902-078¢ 4 DIODE«INR IN9IT 9V SY DO=Y PDE,Sw 2u04e IN937
ASYRG01 19023094 3 DIODE«ZNR S,11V 2% DOe? PDm, 4N TCHa, 009% 28480 1902=3094
ASyRaog2 1902-0777 3 ? O10DEw=ZNR |NA2S 6,2V SX DO=? PDa, 4w 04ty INARS
Ap 08168<66%06 |9 ' BOARD ASSEMBLY, POWER CONTROL 2848, 08165606500
:eClol n160=3650 2 1 CAPACITORFXD ,0)8UF +e10y S0VDC CER 28480 0180=3850

sC102 0160e0174 9 CAPACITOR=FXD ,47UF +80=20% 25vDC CER 28480 0160e0174
AsC103 0160=226% 3 t CAPACITOR=FXD 22PF +<%5X S00VDC CER Qe=30 28480 0160=2269%
ApC104 01603879 7 CAPACITOR=FXD ,0LUF 420X tnOvOC CER 28480 0160=3879
A6C10S 01801704 S CAPACITOR=FXD 4TUF+=10X 6VDC TA Se2A9 150D470x900882
AbC20! 016000174 9 CAPACITOR=FXD ,4TUF +80=20Y 25vDC CER 28480 01800174
:etzo? 01A0=1704 5 CAPACITOR=FXD 4TUFee1nX oVOC TA 56289 150D476x900882
‘:E;g; 0190-017: e CAPACITOR=FXD _47UF +80-20% 2%VDC CER 28480 0180=0174

0160229 3 L} CAPACITOR=FXD j0PF 48X S00vDC CER 0ewb0 28480 0180=2257

aeclold n180.0116 ! 5 CAPACITOR=FXD 6,8UF+=10% 35VDC TA 56289 150D685x903582
:°g:°‘ 0160-0174 9 CAPACITOR®FXD (4TUF +80-20% 29VDC CER 2R48y 0160e0174

sCap2 n160a2257 3 CAPACTITOR«FXD 10PF ¢=8% SAOVDC CER QewbO 28480 0140=2257

:ecuo! 0180=0116 1 CAPACITOR=FXD &,BUF+=10X 3ISVDC Ta 56289 1500685x903%82
‘aggg; o}eo-aoss 9 CAPACITOR®FXD ,yjUF ¢80=20X 100VDC CER 28480 0160=2059%

® 01a0=0291 3 1 CAPACITOR=FXD 1UF+e10Y 35yDC T4 56289 1500105X903542
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46C503 01Rym0229 7 CAPACITORFXD 33UFeejoX 10vDC T4 56289 1500336x901082
46C508 016000174 9 CAPACITOR=FXD ,47UF +RO0=gz0Xx 25vDC CER 2848y 0160=n174
46CS506 0160=0174 9 CAPACITOR®FXD ,dTUF +BOe20X 25VDC CER 28480 0160e0174
A6Co01 n160-0174 9 CAPACITOR=FXD ,47UF ¢B80=70% 25VDC CER 28480 016020174
ApCb02 0160=2180 5 CAPACITOR=FXD 33PF +a=8X 3I00VDC MICA 28480 0160=2150
24Cp03 Nlg0ed2t2 4 CAPACITOR®FXD ,0p8UF ¢=20X SOVDC POLYE 28480 01p0eu212
A4CROY 01400196 1 CAPACITOR=FXD 1SCPF 4e5% 300VDC MICA 72136 DMISF1S1J0300NVICR
A6CRy0) 19010040 1 NIONE-SWITCHING 3oV SoMa N8 00.3%5 28480 19010040
A6CR201 19010040 ! DIODE«S#ITCHING 30y SoMA 248 D0e3S 28480 1901=0040
AbCR3O01 19010040 1 DIODE=SWITCHING 30V 50Ma 2NS DOe3S 28489 1901=0040
A6CRUOY 19010040 1 N10DE«SWITCHING 30V S0MA 288 DDe3S 28480 19010040
AgCRSO 19010044 H 23 DIODE=SBr]TCHING S0V SOMA NS 2RUBY 1901eu04l
AGCRS02 19010044 s NIODE=SWITCHING S50V SOMA sNS 28480 1901=0044
A6CRS03 19010004 ] DIOCE=SWITCHING 50V S0Ma &NS 28480 19010044
AGCREOU 190te00UY 5 NIODESHITCHING S0V SoMa NS 28480 1901e0UdY
A6CRS0S 19010044 5 DIODESWITCHING SOV SNMA £NS FLLLL 1901=0044
AsCRE0b 19010050 3 DIODE=SWITCHING ROV 200MA 2N§ DDe3S 28480 190120050
AGCREQ? 19010050 3 DICDESWITCHING 80V 200MA 2NS D035 28480 19010050
A6CR601 19010044 S DIODE«SAITCHING SOV SOMA &NS 28480 19010044
ABCR602 19010044 5 NIADE=SWITCHING S0V SOMA 6NS 28480 19030044
AeCR603 19010044 5 NICDE=SWITCHING 50V SOMA 6NS 28480 19010044
AoCR6OY 19010044 5 DIODE«SWITCHING S0y SOMA #NS 28480 19010044
AsCRBOY 190120040 1 DIOCDE«SWITCHING 30V SoMA 2NS DO0e3S 28480 19010040
AeCRB02 1901=0040 1 DIODE=SWITCHING 30y SoMA 3n8 DOe3S 28480 1901=0040
AGCRB03 19010040 1 DIODE=SWITCHING 30V S0MA 248 DOe3S 28480 19010040
AGCRAOU 1901=-0040 1 DIODE=SWITCHING 30v SO0MA 2NS 0035 28480 19010040
AeCRBOS 19010040 1 DIODE=SWITCHING 30y S0M4& VS DO=3S 28480 1901=0040
AgMP1 1208=0284 L] 1 HEAT SINK Pstc-Pwn-cs 2adpo 12050284
ApNP2 U040e07?53 0 t EXTRePC 8D GRN POLYC ,062«8DaTHKNS 28480 4040e0753
AoQ10y 1853.0212 3 1 TRANSISTOR PNP 2NSy94 SI POEUOW FTBMKZ 04713 2NS 194
AeQ102 18840477 ? TRANSISTOR NPN 2N22224 81 TOe18 POsSoOMW 04743 2N22224
Apgaot 185302814 9 TRANSISTOR PNP 2N29074 8] TO0=18 POmUOOMK 08713 2N29074A
A6D301 185420637 1 TRANSISTOR NPN 2N2219A SI TOeS PDO=800MKW 01295 2N22194
AeQuot 18530314 9 TRANSISTOR PNP 2N290SA 8] TO=39 PORGOOMM 04713 2N29054A
LYTLTE 188420637 1 TRANGISTOR NPN 2N22194 81 T0eS PDE8goMw 01295 2N22194
Ab0S02 188340314 9 TRANSISTOR PNP 2N290SA ST T0=319 POS4OOMK 04713 2N29054A
460503 1RS4a0u7? 7 TRANSISTOR NPN 2N2222A 8! TO=18 POaS0OMW 04713 2N22224
A6Q504 1885320281 9 TRANSISTOR PNP 2N290TA 81 TO=18 PDEyQOMw 04713 2N29074
AeGb01 185340036 2 TRANSISTOR PNP ST PDm3ioMw FTa2SOMMZ 28480 18%3«003¢
ApQb02 185320036 2 TRANSISTOR PNP 81 PDm31oMy FTe2S0MMZ 28480 18530036
A6Q603 185320036 2 TRANSISTOR PNP 81 POm31OMy FYE2SOMMZ 28489 185320036
A6Qb60Y 1855.0081 1 7 TRANSISTOR J=FET NwCHAN DeMODE §I 01295 2N524s
AbG60S 18550081 i TRANSISTOR J=FET Nw=CHAN DeMODE 81 01295 2NS245
A60600 185520081 1 TRANSISTOR J=FET NeCHAN [=MODE SI 01295 NS 248
A6G607 188400472 2 TRANSISTOR NPN SI DARL PDg500Mw 04713 MPSeald
A60801 188320400 4 [ TRANSISTOR PNP 8] DARL T0e92 PDaSO00MW 28480 18530400
AbQ802 1853.0036 2 TRANSISTOR PNP 8] PDu3loMw FTe2SQMHZ 28480 18830030
A6Q803 1883.0036 2 TRANSISTOR PNP SI PD=310Mw FTS8250MMZ 28480 18530036
A6Q804 1854-0215 1 TRANSISTOR NPN 8] PDE350MW FTe300OMHZ 04713 2N3904
A60906 18530400 4 TRANSISTOR PNP 81 DARL T(0e=92 PDeSO0MH 28480 1853+0400
AeQ907 18530400 4 TRANSISTOR PNP 81 DARL TD=92 PDsS00MW 28489 18530400
A6Q908 18530086 2 TRANSISTOR PNP 81 PDE31OMW FTRAQMMT 27014 2NS087
A6G909 1853=0281 9 TRANSISTOR PNP 2N2907A 81 TO=18 PDsugoMw 04713 2N29074
AsG9t0 1R530400 4 TRANSTISTOR PNP 81 DARL TOe92 PO=SOOMW 28480 18%30400
A6Q911 1883200886 2 TRANSISTOR PNP 31 pDs3i0Mw FTRAQMMZ 27014 2N5087
Ap0912 185640637 1 TRANSISTOR NPN 2N22194 8] TO=% PDEB0OMA 0129% 2N2219A
460913 1863.028) 9 TRANSISTOR PNP 2N2907A 8] TQe18 PDBUQOMM 04713 2N290T4A
dept 21003053 5 2 RESISTOR=TRMR 20 20X C 8IDE«ADJ {(TeTRAN 02111 a3pP00
AsR2 21003083 S RESISTOReTRMR 20 20X € SIDEeADJ 17eTRN 02114 43p200
ApR101 67570280 3 RESISTOR 1K 1X ,125W F TCa04e100 2uSde C4m1/8=T0ei 00 wF
ApR102 07570280 3 RESISTOR 1K 1X ,125# F TCa0e=100 24548 Cde}/B8eTOew1001=F
AoR103 67570280 3 RESISTOR {K 1X ,125W F TCu0+=l00 2uSue Clel/BaTOmi00t=F
Agpiou 0698e3444 { 3 RESISTOR 316 1% 125w F TC¥0¢=100 245846 Cl4el/BuT0u3tbr=F
ApR10% 069844389 s 1 RESISTOR 64,9 1% ,125W F TCmO¢et 0O 24546 Clel/BeT0abyR9=F
AbR106 069823445 2 1 RESISTOR 348 1X 1254 F YC®0e=100 24546 Cdel/BaT0m3UARF
AbR10O7 0757«0346 2 RESTATOR 10 1% 125w F TCeOe=100 24546 CUei/B=TO0el0ROF
ApR108 0757-0984 4 1 RESISTOR 10 1X ,5W F TCE04elO0 28480 0757=0984
ApR109 07570240 3 RESISTOR 1K 1X ,126w F TCaO+ei00 2dgly Cdei/g=T0ei(0])=F
ApRy10 07587.0280 3 RESISTOR 1K 1% ,125% F TCmOew}00 2us4e Cuel/BaT0ulf0)aF
ApRY 069823159 ] RESISTOR 26,1K 1% ,125F F TC80+«100 2uS4e Cdml/8eT0udby2eF
AgRyg2 0698.3159 S RESISTOR 26,1% 1x 125% F TC80+e100 24S4de Cdel/B8aT0ubi2eF
AbR201 n757.0280 3 RESISTOR 1K 1x ,125W F T(s04=100 20548 Cd4el/8=T0uip0laF
AeR202 07570280 3 RFSISTOR §K 31X ,125% F TCe0+etO0 24Sus Cdml/B=T0w}00teF
AbR203 n757-0280 3 RESTIATOR 1K 1% ,125% F TCm0+=100 2us8dn Cdmi/BaYO0e100]eF
a46R204 0757-0401 [ RESISTOR 100 1% ,125w F TCE0+=i00 2us4s Clue}/8eT0ei0)aF
AbR20S 0757=0280 3 RESISTOR Ix 1% ,125W F T(C=Q+ei00 2us4s Cuel/8aT0=100]eF
A6R206 078720280 3 RESISTOR 1K 1% ,125W F TCw0+=100 2454s Cldwl/B8eT0=t 00 eF




Replaceable Parts

Table 6—3. Replaceable Parts {cont’d)

Modei 8165A

Reference HP Part |c Qty Description Mfr Mfr Part Number

Designation Number |D Code
A6R207 0698.4486 3 RESISTOR 24,9% 1% 125+ F TC80+=100 2454p Cuwl/ReTQw@yq2e=F
ALR2NA nbopelluas 3 RESISTOR 24,9% 1X ,125W F T(Ce0+¢e100 2uSus Ciml/BeT(mdqRef
AbR30Y 0698.uu7yY 6 4 RESISTOR 7,15% 1% ,125% F 7C304e100 2454e Cael/ReTOmT 1S oF
AbR302 21003351 [ u RESISTOR=TRMR S00 10X C SIDE=ADJ i=TRN 2RU8B0 21003351
A6R303 n698auUuly 0 10 RESISTOR 2,26K 1% ,125W F TC80+al00 2uRup Cuml/BeTOm2el=F
AeR304 N69%addly 0 RESISTOR 2,28% 1% _125% F TC804e100 2usue Cuwl/BeTOmg2blef
A6R30S n698aUUy2 1 . RESISTOR 4,4gX 1% ,125W F TCS0+100 24546 Cuel/BaTOmdU2l=F
ApR3086 075720280 3 RESISTOR 1K 1% ,125w F TCm0e=100 2u54e Cuel/B=T0m100)=F
AeR307 07570718 2 u RESTATOR 200 1% ,25w F TCw04+=i00 2uSue CSel/d=T0e201=F
A6R308 07570280 3 RESISTOR 1K 1X ,12S~ F TCeGeml00 2u84s Cuwy/B8eT0=1001=F
A6R309 0757-0280 3 RESTSTNR Ix 1% ,125w F TC204=100 20508 Cual/BeT0e100]=F
A6RI1Q 069343158 4 g RESISTOR 23,7k 1X 125w F T(20+e100 245u8 Cudal/BeT0e2372eF
ApR3 11 06983158 4 RESISTOR 23,7% 1X ,128% F TCmo+=100 2u54ue Cu=i/BoT(eg372=F
ApR312 07570718 2 RESISTOR 200 1% ,2S% F T(s04e00 2uSub CSeal/4eT0a20]=F
AgRYU0! 0698447y ] RESISTOR 7,15« 11X ,125w F TC804=100 2uSde Cyais8aT0mT7181=F
AoRUO2 210043351 6 RESISTORTRMR $00 10X C SIDE«ADJ 1«TRN 28480 210003351
AbRUOS 06984433 0 RESISTOR 2,26K 1% ,125w F TC304e100 2454 Cuel/B=T0m2261=F
AsR404 ne98au4l} 0 RESISTOR 2,26% (X 125w F TCE0+«100 2454 Clel/8eTOm261=F
heRuoS 0698.0442 1 RESISTOR 4,42% 1% 1250 F TCuO+=100 24548 Ciel/B8=T0aludeF
A6RUOS 07870280 3 RESISTOR 1K 1X ,125W F TCmoewl00 2454 C4m) /B8=T0=1001eF
ApRao0? 07570718 2 RESISTOR 200 1% ,25% F TCa0ewi00 2uSde CSei/U=T0e201eF
AsRupl 0098a5449 o < RESISTOR S« 11X ,125W F TC20+e50 197014 MFUCY1/BeT2e5001B
AbRYOS 06985449 0 RESISTOR 5K ,1% ,125W F TCw0+e50 19704 MF4C1/B8eaT2a8n0]eB
ApRULO 0698456943 1 1 RESTISTOR 20K ,1% ,125W F TCs0e=50 28u80 069826943
AbRutt 069834681 0 4 RESISTOR 133K 1% ,125w F T(w0se100 2u54e Cuw]/B=T0m1333eF
AoRUt2 0698206608 5 2 RESISTOR 23,5% 1% ,125W F TCR04e2S 28480 0698+060608
AbRYULS 0757«0718 2 RESISTOR 200 1% 25N F TC80¢=100 24846 CSel/4eT0e201=F
ABRS01 0698.3226 7 2 RESISTOR 6,49 1X ,125n F TCRO+=100 2484e Cdwl/B8=T0mbld)=F
AbRSO2 069844483 4 RESISTNR 402 1X ,12%W F TCE04=100 2uS54e Cuel /BeTOmUD2R"F
AeRS03 0698e3226 7 RESISTOR 6,49% 1X ,12%n F TC80+=100 2us4e Cuei/BeTOmpluS|=F
AbRS04 069804453 4 RESISTOR 402 1% ,125« F TC804=100 2uS54b Cdel/BeTOmdRR=F
A6RS0S 075720271 2 1 RESYSTOR 124K 1% ,12%x F TC30+=100 24Sas Cumi/BmT001203mF
A6RSDG n757e0444 1 RESISTOR {2,1kK 1% ,125W F T(mO¢=100 24546 CUe}/BoTOmi2t2eF
AeRS07 07870442 9 RESISTOR 10K 1% ,125W F TCm0*=100 24548 Cumy/B8=T0=1002=F
ARS8 0698e3449 ] \ RESISTOR 28,7k 1X ,128W F TCW0+={00 2usus Clel/8aTe2872+F
AbRS09 069844521 7 H RESTSTOR §S4K X ,125W F TCw04=100 24548 Cunl/BnT0eiSu3=F
A6RS Y0 07%7=0280 3 RESISTOR (K 1X ,125% F TCu0oswlOO 2us4e CUe} /B8eT0=1001+F
A6RS1Y 07%7«0280 3 RESISTOR 1K 1% 125w F TCans=100 2uS4e Cle)1/8=TOe|ON]=F
AbRS512 07570346 2 RESISTOR 10 IX ,12%% F T(a0+=100 24Sde Cdwl/8=2T0®1 0RO™F
A6RS13 07570419 0 RESISTOR 681 1X 1254 F TCx04=100 2u454e Cuei/B8eT0mbBIRF
ApRS14 0698.00AS 0 RESISTOR 2,81 1X 125k F TCBO*e100 2uSub Cuel/B8eT0e2b1laF
ABR515 0757-0428 8 ) R—FXD 162K 1% [} 2454s Cumy/BeTOe]196]F
ABR516 2100-3352 6 R-VAR 1K .5W 28uB0 21003351
ApRS 17 0698.3259 [ ? QESISTOR 7,87 1% ,125W F T(Csg+atioo 24s5ue Cuai/BeTDal871=F
AeRS18 06984429 4 RESISTOR 1,87 1% ,125% F TCB0+w]00 2us4s Cdw]/BaT0m187]aF
AoRStS 07870288 1 2 RESISTOR 9,09 1X 125w § Tru0+=100 19701 MEUC /78270909 eF
ABR520 0698-4471 4 R—FXD7.16K 1% 2uSue Cue)/BeTOmbB1oF
A6RS21 06984442 1 RESISYDR 4,42% 1X ,125~ F TC804e100 24546 Cawl/Bat0ebuyaF
AbRS22 n787.0458 ’ RESISTOR S1,i1x 1X ,125W F TC80+=100 2054b Cuel/8eT0S112=F
A6RS23 210003358} 6 RESISTORTRMR 500 10% C SIDE=ADJ f=TRN 28480 2100=335¢
LULLTN 21003350 5 3 RESISTORTAMR 200 10X C SIDE=ADJ §=TRN 28u80 2100+3350
Aorb02 078720422 5 3 RESTSTOR 909 1% ,125# F TC®0eal00 24546 C4m]/8oT0=909R=F
A6R603 0757-0280 3 RESISTOR IK 1% 125w F TCeO¢=100 24548 ClUwl/BeT0m{00]=F
LCLEL I 0787-0484 3 RESISTOR 33,2k 1X 125w F TC®0+-100 24546 Cdei/BuT0=3322eF
A6RGOS 0757.0458 7 RESISTOR Si,iKk 1% ,128h F TCUQ+aiO0 2us8ue Cle)]/BaT0aS]12eF
ABRGOG 07870454 3 RESTSTOR 33,2k 1X 1254 F TCBO0¢=100 2uSue ClUel/BeT03322eF
AsRe07 07570488 ? RESISTOR Si,iK 1Y 128w F TCe0+=100 24546 Cuei/BeT0mS112eF
A8R609 07870442 9 RESISTOR 10K 1X ,125W F TCEN4el00 2uS4s Cuet/BaT0m1002¢F
AoRS1 0 2100+3356 1 1 RESISTORTRMR 200K 10% C SIDE=ADJ feTRN 28480 2100=3356
AeR611 069844521 7 RESISTOR 154K 1X ,125w F 7C®0¢e100 245us Cdel/BeT0m1SU3ef
A6 R608 0698—3158 4 RESISTOR 23.7K 1% ,125W F TC=0+-100 24546 ca—1 /8-TO —2372 —F
ApRey2 N698e4d44u 3 RESISTOR 4,87k 1% ,12%n F TCE0+=100 2454e Cldel/BaTOwil7|=F
AbR613 069BedUu2 1 RESTSTOR 4,42K 1X ,12%W F TCB04=100 2u54e Cldel/B8eT0wdu2leF
LLLIIK] 2100«3352 7 2 RESISTORTRMR 1Kk 10% € SINE«ADJ 1=TRN 28480 2100=3352
A6RE1LS 0787-0274 S RESISTOR 1,21k 1X 128w F T(C®Os=100 2uSus CUe]/BeT0ai2]3aF
AeRo16 07870438 3 RESISTOR 5,11K 1X ,128% F TCa0+=300 24546 Cuw}/8=T0uS )y aF
AbRLLT 069Be54u0 0 REBISTOR Sk 1% ,12%h F TCm0e=SO 19701 MFUC1/782T2e500] =8

')

ApR618 ne9RaSUUS 0 RESISTOR Sx ,1X 1254 F TCE0+e50 19701 MEUC1/8T2e800) =B
AoR6L9 069845449 0 RESISYOR SK ,1% ,125n F TCmoeaSo 19701 MFUC1/8eT2e8001 B
ApR801 069823152 8 PESISTOR 3,48k 11X _[125% F TC®0+a100 2uSue Cdmi/BaT0aluBwF
ApRBO2 Npasely52 8 RESISTOR 3,48K 41X ,126W F TCu0¢ay00 2uSub Cuye1/8=T0e348;=F
AoR803 07571094 9 RESTSTOR 1,47% 1% ,125% F TC80+e100 24546 Cuwl/BaTOmaluT|eF
AbR804 009844428 0 RESISTOR 1,%4% 1X 128w F TCR0+el100 2ubue Ciel/BeTNe8u)=F
46RANS 2100=3154 b 4 RESISTORTRMR 1x& 10X € SINE«ADJ 17=TRN 02111 u3Pi02
Abpan? 0787T.028R0 3 RESISTOR fx 1% 125w F TCgUe=100 2uSue CUw]/8=T0=1001wF




Model 8165A Replaceable Parts

Table 6—-3. Replaceable Parts (cont'd)

— Mfr

Reference HP Part - \¢| gy Description Cod Mfr Part Number

Designation | Number |D ode
AoRB0oA WCELET TR 0 RESISTOR 127 1% 125w F TCe0¢el00 24Sus Cuw)/B=T(m127RaF
ApR809 069R«3495 2 RESISTOP Bbo 1% ,125W F TCEQ+e100 2us54s Clumi/B=TOaBpbRaF
ApRBLD 2100-3103 6 3 RESISTQR=TRMR j0K 10X C SJDE=ADJ 17=TRN v211s 43P103
AgRB1Y 069844470 5 1 RESISTOR 6,98K 1% 125~ F TC804=100 2uS4s Cye)/BaT0eb98)aF
AsRAY2 069823158 2 6 QESISTOR 14,7k 1% 125K F TCB04=100 2uSdb CUm1/BeTOm1UT2uF
AbRBi3 f7857e041 2 [ RESISTOR 332 1X ,125w F Te®0+=100 24546 CU=l/B=T0e332ReF
AbRB1U 0757-0280 3 RESISTOR 1k 1X 125w F TCaO+=100 24546 CUe1/8=T0=1001oF
A6RBYS 0757=0442 9 RESISTOR 10K 1X 125w F TCa04=100 2u546 Cuel/B=T0ej002eF
ApRB16 069843150 6 3 RESISTOR 2,317K 1% ,125W F TC80+a]00 24Sub Cdel/E8eTOed3TieF
ApRBY? 0698a4458 9 RESISTOR 590 1X ,125» F 1C804=100 24546 Cluwl/BeT0e590ReF
A6RB18 0698.4Us7 0 1 RESISYOR 1,05% 1% ,125w F TCBOeel00 2us4ue Clwl/Be10m1051F
AeR819 0698e344s 3 1 RESISTOR 383 1X ,125v F 1C®04=100 24548 Canl/BeT0w383ReF
A6R820 069843440 7 1 RESISTAR 196 1X ,125n F TCu0e=100 24846 Ciel /B=TOmiQbR=F
ApR82) 0757.0401 0 RESTSTOR 100 1% ,12%W F TC®04=100 24546 Cluel/BeT0ai0laF
A6RB22 0698=3150 ] RESISTOR 2,37k 1% ,125K F TCm0+=100 24546 Clel/BeT0w237F
AbRB23 07570424 7 RESISTOR 1,1X 1% ,12%5Ww F TCu0¢*100 24548 Cumi/BoTOml10)eF
ApRB24 0757=0438 3 RESISTOR S,11K 1X _12SW F TCE0*=100 24546 Cum=1/8=T0=811)=F
AgRB2S 075720283 6 RESISTOR 2K §% ,125% F TCm0sel00 24546 Cde1/8eT02200teF
benBas 2100=3207 1 5 RESISTOR=TRMR 5k 10X C SIDE=ADJ 1e=TRN 28480 2100=3207
AeR909 069832%9 6 RESISTOR 7,87k 1% ,12%% F TC80+4«100 24S4e Cliwi/BaTDeT87]=F
AoR910 06983154 0 RESISTAR 4,22k 1X ,125W F TCW0+=]00 2uS4e Cuel/BaTQel2)oF
ABROL 0757e0280 3 RESISTOR 1K 1X 125" F T(sO#+e100 24S4e (lei/BaT0mi0CleF
AsR9y2 21003058 8 2 RESISYOReTRMR Sk 10X C SIDE«ADJ $7«TRN 02111 43PS02
Aer913 6787=0280 1 RESISTOR 1K 1X ,185w F TCm0¢=100 24546 Clol/BaT0m100]aF
AbRI1U n757.0280 3 RESISTOR Ik 1% ,125W F TCEO4e100 2484s Cumi/BeT0el00]=F
AGR91S 2100=30%6 8 RESISTOR®TRMR Sk 10% ¢ SIDEeADJ 17=TRN 02111 u3PsSo02
ABRGLS 0757.0280 3 RESISTOR 1K 1X 125w F Y(uO¢=i00 2u54s CUei/BeTO0{ 00 F
AoR917 0757=0439 4 RESISTOR 6.81% 1X ,125% F TCEQ¢=100 2usSus Cumi/BoTpopliy=F
AoRO¢8 0787=0442 9 RESISTOR 1gx 1% ,12%W F TCBO+eln0 2uSus Clwi/BaTgwlg02eF
ABR91Y n18T=0442 9 RESISTOR 10K 1% ,125# F TCEO+el100 24S4e Cumi/B8=T0mi002eF
Aer920 21003103 é RESISTOR=TRMR 10K 10X C SIOEw=ADJ 17eTRN o211l 43pl1old
ABR92Y 069820083 ] RESISTOR 1,9A% 1% ,125W F TCEO+ei00 2usus Cde}/B8mT0m1Qb)af
AeR922 0757=0280 3 RESISTOR 1K (X 125+ F YCsneaiO0 2uS4s Clmi/B8aT0el00=F
ABR923 07570439 4 RESISTOR 6,81K §X ,1254 F TCE04=100 2uSue CUmi/BeTOmbBy 0F
AbR924 07570442 9 RESISTOR 10k 11X ,125w F TCm04e}00 20846 4ol /BaT0el002=F
ApR92S 07%7-0442 9 RESISTOR 10K 1% ,125W F YC®04=100 2484e Clei/B8=T0=1002=F
A6RO26 07%57«0708 ’ 1 RESISTOR 47,5 1X ,25W F TCmOe=io0 28480 0757=0708
AbR927 0757=0346 2 RESISTOR 10 1X ,125W F T(s0%e100 2usde Cde}/BeTOmlOROF
Apy101 1826w0111 ? 1C OP aMP GP DyalL 10e99 04713 MC 14586
ApU201 1826=0111 7 I1C OP AMP GP DUAL T0e99 04713 MC14586
[YSUTT 18260043 4 IC 0P AMP GP T0a99 0g928 ca3orT
AsuUdo2 1826+0059 2 IC OP AMP GP TOe«99 01295% LM201AL
AbLdo} 18260043 4 1C 0P AMP GP TOw99 01928 CA3OTY
AgUlo02 1824=0059 2 1C OP AMP GP TO=99 0129% LM201AL
AbUSO01 1826«0043 4 1C OF AMP GP TOw99 01928 43077
AsuSo2 182620180 0 1 I1C TIMER TTL MOND/ASTBL 04713 MC1485PY
A6US03 182600111 7 IC OP aMP GP DUAL T0=99 04713 MC14886G
ApUs01 18260188 ] u 1C CONV 8eBeD/A 16=DIPeC 04713 MC1408L=8
AsUb02 182601614 7 4 IC OP AMP GP QUAD jUeDIPeP 04713 MU M3I24P
AouToy 1820-1745% 3 10 1¢ GATE CMOS NOR QUAD 2eINP ver13 MC14001BCP
AbUT02 18201963 7 9 I1C FF CMOS D=TYPE POS-EDGE=TRIG OUAL 01928 CDU01IBAE
AsU703 1820=19%6 8 29 IC LCH CMOS COM CLOCK Quap 01928 CD40u2BE
asUTOU i 18201958 8 I1¢ LCH CMOS COM CLDCK GQUAN 01928 CDY40U28E
A6UTOS 182021956 L] IC LCH CMOS COM CLDCK QUAD 01928 CDU0U2BE
ApUT06 18201956 8 IC LCH CM08 COM CLOCK Quap 0t1928 CDUOY2BE
AouT07 1820-1978 2 [ IC BFR CMOS NON=IAV HEX 01928 CD4O0SOBE
ApuTo8 18201976 2 IC BFR CMOS NONeINV HEX 01928 CDY0SOBE
AbUT1O0 1820=174S 3 I1C GATE CMOS NOR QUAD 2-1nP 04713 MCI140018CP
ABUT1Y 1R20-1956 8 1C LCH CMOS COM CLOCK QUAD 01928 COU40U2BE
ApUT12 18201958 8 I1C LCH CMOS COM CLOCK QUAN 01928 CD404EBE
AsUT1Y 18201956 8 1C LEW CMOS COM CLOCK GUAD 01928 Ch4042BE
ApUT14 18201976 2 I1C BFR CMOS NONeINV MEX 01928 CO4O0S0BE
agu?15s 18201976 2 I1C RFR CMOS NONeINV HEX 01928 CDu0SOBE
AouBot 18260188 8 1€ CONV BeBaD/A 16eDIPC 064713 MEIUOBL=8
ApyBoe 18260161 7 1C NP AMP GP QGUAD 1deDIPap 0471y MLM324P
Asu901 1826«0161 7 1C OP &MP GP GUAD {4a=DIPep 0eTL3 M M324P
AbVRSO! 19023174 7 H n1oDEsZNR 11V Sy Dpe? POE 4w tCwe, 062% 28u80 190231714
AbYRS02 1902=3171 k4 DIODE=2NR f1V 5% D07 PDs, 4w TCm+,062X 28480 1902=3171
A6VRS0} 19020041 4 DIODE2ZNR §,11V 5X 0Cw? PDE,4m TC®a,009% 28u80 19020041
AsVRS0U 1902-0777 3 DIODE=ZNR INB2S &,2V SX DO=7 POm, dw 04713 1N82S
AbVR601 19020041 4 DIQDE=2ZNR S,11v SY Dpe? pPDE 4w TCBe, 009% 28480 19020041
A6VR602 19020786 4 DICDEw?nR 18937 9y 5% Dpe7 pOS,Sw 2uous IN93Y
46VRBO1 1902-0049 2 1 DICDE=ZNR 6,19V SX DDeY POm, 4w TCme 022% 28480 190200049
A6VRRD2 19020786 4 NIODE=INR {N93T7 9V SX DOa? PDm, Sw 24048 18937
ApVRAGY 19020025 4 Q DIODE=INR 10V SX DO=? PDE un TCms, 06X 28480 19020028
ApyRAQL t902-0025 4 DIODE«ZNR 10V 5% DO=Y PDs uw TCme,06% 28480 1902=0029
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Table 6—3. Replaceable Parts (cont’d)

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation Number (D Code
a7 NA1 6866507 |0 1 BROSRD ASSEMBLY, INPUT MODULATOR 28480 N816%~00%07
ATCH 0160=2241 s 1 CAPACITOR=FXD 2,2PF +e,25PF S00VDC CER 28480 0160=224}
arce 0160=0574¢ 3 2 CAPACITOR®FXD ,022UF +=26% 100VDC CER 28480 0160=0574
A7C3% 0160e0S874 3 CAPACITOUR=FXD ,n22uF +e20% 100VAC CER 28480 0160=0574
ATC4 016004213 5 3 CAPACITOR=FXD ,1UF +=20% SOVDC POLYE 28480 01604ty
ATCS n169e057% S CAPACITOReFXD ,1UF +=20X SOVDC CER 26480 01600576
47Cs 0f{60e4210 2 CaPACITOR~FXD ,022UF ¢+«20% 50vDC POLYE 28480 01604210
ArCT? 0160=2150 S CAPACITOR=FXD 33PF ¢e8X% 300VDC MICA 28480 0160=2150
a7c8 N16003875 3 CAPACITORFXD 22PF +a8X 200VDC CER 04e30 28480 0160=5875
AYC1Y N160«2055 9 CAPACITOReFXD ,01UF +B0w=20% 100VDC CER 28480 01602055
47C12 01604299 7 CAPACITOR=FXD 2200PF +=20% 250vDC CER 56289 CoeTF251F222m822<CDH
ATCY4 0160=4210 2 CAPACITOR=FXD ,022UF +=20% SOVDC POLYE 28480 01604210
ATC1S N140e0198 3 CAPACITOR=FxD 1%0PF +=5% 300V0C MICA 72136 DM1SF151J0300wvICR
ATCtLe 0160=4210 2 CAPACITOR=FXD ,022UF +=20% SOVDC POLVYE 28480 0160=4210
A7c21 01R0=0374 3 4 CAPACITOR=FXD 0UF+e10X 20VDC TA S628¢ 1500106%902082
A7C22 01800374 3 CAPACITOR=FXD {0UF+=gnX 20VDC Ta 56289 1500106X902082
A7rC101 0160=4210 2 CAPACITOR®FXD ,0220F +=20% SovDC pOLYE 28480 0160=4210
A7Cto2 N160e4210 2 CAPACITOR=FXD ,022UF +e20% SOVYDC POLYE 28480 0160=4210
ATCRY 190120050 3 DIODE-SWITCHING 80V 200MA 2NS D0=3% 28480 19010050
A7CR2 19010080 3 DIODE-SwITCHING B0V 200M2 2NS DQe3S 28480 1901=0050
ATCRY 19010050 3 DICDE=SwITCHING AOV 200M2 2NS DO=3S 2848y 1904=0050
ATCRY 19010050 3 DIODE=SWITCHING B0V 200M8 2NS D0=35 28480 19010050
ATCRS 1901-0050 3 DIODE=GWITCHING 80v 200M8 2N8 DQO=3S 28480 19010050
ATCRS 190100%0 ) DYQDE=SWITCHING BOY 200MA 2NS Dg=35S 2Rh4a0 19010050
ATCRY 19010050 3 DIONE=SWITCHING B0V 200MA 2NS D0=-35 28480 1901«0050
A7CR8 1901=00%0 L} DIODE=SWITCHING 80V 200Ma 2NS8 DDe35 28480 1901=0050
ATCRS 19010535 9 1 DIODE=SCHOTTKY 28480 19010535
ATMPY 40400752 9 1 ExTRaPC BD YEL POLYC ,0624B0«THKNS 28480 4040=0752
A701 18%4e0215 { TRANSISTOR NPN 81 PDm3SONy FTa300MMZ 04713 2N3904
AT02 185320036 2 TRANSISTOR PNP 81 POS3INMA FTR2SOMMZ 28480 1853=0038
A703 18530036 2 TRANSISTOR PNP 81 PDs3}10Mw FTB2SOMKZ 28484 18530038
ATQS tAS3.0218 2 ? TRANSISTOR PNP 81 TO«18 PNa36&OMW 28480 18530218
A7Q6 185340036 2 TRANSISTOR PNP 81 PDE3{OMW FTE2SOMHZ 28480 185320036
Aya8 185320218 2 TRANSISTOR PNP 81 TOa18 PNE36OMW 28480 18530218
AT0101 185420215 1 TRANSISTOR NPN 81 PDe3SOMW FTE300MHZ 04713 2N3904
ATR1 06984444 3 RESISTOR 4,87k 1% ,12%« F T1C80+=100 24dSde Clw]/BeTOui8Y=F
ATR2 069843153 9 1 RESISTOR 3, 83K 1% ,125W F TCe0+=100 2454s Clei/BoT0u383nF
ATR3 0757=0317 7 1 RESISTOR | 33K 1X ,125W F TCe0¢=100 24Sde Caw1/BeT(n1331eF
ATR4 2100=3274 2 1 RESISTOR=TRMR 10K §0% C SINE=ADJ 1«TRN 28480 2100=3274
ATRS 0757«0442 9 RESISTOR 10K 1% ,125W F TCS0+=100 24546 Cde]/8nT0miQ02er
ATRo 0757=0407 ] RESISTOR 200 1X ,125W F TC®0+=100 2uS4s CUw1/8=T0m20 =
ATR7 069824453 4 RESISTOR 402 1X ,12%W F TCa0+elQU 24848 C4mwt/8eT0l(2R=F
ATRS N698.4uSy 4 RESISTOR 402 1% ,12% F TCx0eeiOO 24846 Cuai{/BeYQelQ2ReF
ATRe 07157=0280 3 RESISTOR IK 1X ,125W F TCm0eaiO0 24546 Cidwl/80T0e100)=F
ATR10 0787.0280 3 RESISTOR 1K 1X ,125wW F TCu0+w100 2u%s4s CUml/8eT0e100]=F
ATRit 07%7=0280 3 RESISTOR X 11X ,1254 F TC=0+=100 24546 C4e1/8=T0«100tF
ATR12 07%7=0458 7 RESISTOR S{,1K 1X 125w ¢ TC804e100 24846 CUw]/B=T0081|2wF
ATR1y 0757=0349 5 RESISTOR 22.6X 1% ,125W F TCmQee100 2484e Cumi/B8mT(e2202=F
A7R14 0757e0usS 6 RESISTOR 100K 1Xx ,12%h F TCEQ$=100 24sud Cdel/8uT0uig03=F
ATR1S n7%57=0280 3 RESISTOR (K 1% _125W F TCmO+m100 24546 Caul/8=T0ul00]=F
ATRyp 0698=4u3S 2 RESISTOR 2,49% X ,128W F TCa0+=100 24546 Cge)/8=T0m2491wF
A7R1? 0757=0394 0 RESISTOR §1,1 1% ,125W F TCE0+e100 2454e Cam]/8eT0eS{R1aF
ATRIA 0757=0283 ] RESISTOR 2K 1% ,125W F TCuwoewl00 2u84s Cdel/8eT0e2001=F
ATRYQ 0787=0411 2 RESISTOR 332 1X 128w F TCR0+=100 2484 Cae1/8=T0=332R=F
A7R20 07%7=0280 3 RESISTOR 1K 1X ,125# F TCuw0sell0 2usSde Caml/B8eT0a1001=F
ATR2y 075720283 [ RESISTOR 2K 1% ,125W F TC®:0+e100 24546 CUnl/8eT0e200isF
ATR22 07570411 2 RESISTOR 332 1% 125w F TCw0+«100 245846 Clml/B8=T0=332R=F
ATR23 07570418 9 RESISTOR 619 1X ,125W F TCBO+elQ0 24Sus C4el/ReTQmp]IRaF
ATR24 0757=0433 8 RESISTOR 3,32K 1X ,125W F TCu042100 24%84e ClUe1/8=T0a332]eF
ATR2S 07%7=0419 0 RESISTOR 681 1X ,125W F TCm0sel0D 2454ue Cuel/BuTQupl|RaF
ATR26 06983155 1 RESISTOR 4 64K 41X 125N F TCWO0¢«100 2u5us C4ml/BmT0mubyleF
ATR27 0757-0419 ] RESISTOR 681 1% ,125W F TCROe=100 24546 Cdwl /82T0wbBiReF
A7R28 nN787-0419 9 RESISTOR 681 1X 125w F TCR04=100 24%ue Cidal/BoTOupBiReF
ATR29 07570280 3 RESISTOR 1K 1X ,125W F TCam0satito 2usue Clol/BeTOm1001wF
ATR30 07570419 0 RESISTOR 681 1% ,125n F TC204=100 2454e Cdm]/8=T0wbB1RF
ATRYY 069863433 8 { RESISTOR 28,7 1x ,125W F TCe04etQ0 03saa PMESSa) /80 TOuZBRTF
ATR32 0698=3488 3 PESISTOR 442 1X ,125W F TCa0+=100 24546 Cuel/8=T0myR2Ruf
ATR3Y 0757e0401 0 RESISTOR 100 1% ,125W F TCENeal00 24S4s Cdwl/8eT0e10]aF
ATR3S 07570390 [ 1 RESISTOR 36,5 1x ,12%W F TCEQ4e100 24848 Clwt/BuT0u3oRSaF
ATR3p 073720419 0 RESISTOR 681 1% ,125%W F TCu0eal00 24548 Cuwi/BaTOwtBiRaF
A7P3Y 07%57.0280 3 RESISTOR 1K 1x ,12%W F TCm0+e100 24548 Coel/8uT0el00]aF
ATr38 n757.0280 3 RESISTOR 1K 1X ,125W F TC®0sei00 2uSus Cial/BeT0e1001aF
ATR39 069843488 3 SESTATOR 442 1X ,125W F 1Ce0+e100 24546 CBel/BeTOml22ReF
ATRUD 07%7-0280 3 RESISTOR 1K 1% ,12%W F TCmO4=i00 24sdp Cdei/8eT0m100)uf
ATRuy 06983488 3 RESISTOR 442 1% ,125w F 7CE0selp0 2usue Cle§/8eT0ui22RaF
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Table 6—3. Replaceable Parts (cont’d)

Replaceable Parts

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation Number |D Code
ATRUY 069844392 0 ' RESISTAR 71,5 1% ,12% F TC304e100 24546 Cunl/B8aTOwT|RSeF
ATRUS 0698mlls9 2 { RESISTNR 1,15« 1% 128~ F TCe0+=100 24546 Cdel/BeTOel{S]ef
ATRus 06980420 S H RESISTOR 226 1% 125w F TC20¢miog 2uSue Cual/BeTOmg2oReF
47rS0 N698.3488 3 RESISTOR 442 1% 125w F TC®04e100 24848 Cuwl/B2T0el22R=F
A7R51 0698=3185 1 RESISTOR 4d,méx 1% ,125W F TCmO¢w100 2usug Cy4m1/8aT0mldplleF
47RS2 ne9ne3155 1 RESISTNR 4,e4K 1% ,125% F TCmO¢e100 24sus CUml/BeTOmlpdl=r
ATRS3 069Lw3155 1 RESISTOR 4, 64K 1X _125W F TCEO+=100 2uSub Cusl/8=T0mubu]eF
ATRS4 0698-3185 1 RESISTNR 4,64K X ,125W F TCEO+«100 24s5ue Cuml /BeTOmlbulwrF
A7RSS 0757.0419 ] RESISTOR 681 1X ,125w F TCwoea=lO0 2u%4e Cual/BuT0mbBIRwF
ATRSs nI87-0400 9 1 RESISTOR 90,9 1y ,125W F TCm0+=100 24584ds Cun1/8=T0=90RGeF
87RS? 0698-3150 [] RESISTOR 2,37% 1% ,128W F TC=0+=100 24548 Cldei/B8=T0=23V]aF
ATRS8 0698e3443 0 RESIEYOR 287 1% 125~ F TCE0eelOn 24548 Clui/BaT0m2B8TReF
ATRS9 07%5T«0419 0 RESISTOR 681 1X 125w F TC#0+el00 24540 Cum)/BeTOebBIReF
ATR&0O 07570280 3 RESISTOR 1K 1% ,126W F TCwgse100Q 2484e Cdel/BaT0m1001F
ATR61 0787=0409 8 1 RESISTOR 274 1X ,125W F TCm0+=100 2uSus Cdwl/8wTO0m2TUReF
ATRE2 069RL4452 3 1 RESISTOR 374 9% ,125W F TCs0ealo0 2u346 CUm]/BaTQu3TURSF
ATred 0698.34U88 3 RESISTOR 642 1% 1254 F TC=0¢elng 24546 Cue}/B=T0md2eReF
ATRIOL 07570349 5 RESISTOR 22,6K 1% ,1254 F T(Cm0¢=100 2u84s Clw]/B=T0ed2b62=F
ATR102 07570349 s RESTSTOR 22,6K 1% ,12%w F TCB0eaioO 24S4s Caal/B=TOw2262F
AUy 1820=0810 i 1 1€ RCVR ECL LINE RCVR TPL 2<INP 04743 MC10116P
ATU2 18201400 7 F) 1C GATE ECL AND QUAD 2eINP 04783 MC10104P
ATyl 18200802 i 1C GATE ECL NOR QUAD 2e=IaP 04713 wC10102P
ATUY 1820-0817 [) 1 IC FF ECL D=M/S DUAL 04713 MC10§31P
ATUS 18200802 { I1C GATE ECL NOR QUAD 2eIMP 04713 MC10102P
ATUb 1820«1400 7 1C GATE ECL AND QUAD 2eINP 04713 MC1O]04P
A7UT 18200804 3 1 1C GATE ECL NOR TPL 04713 MC10106P
ATySB 1820«0802 1 1C GATE ECL NOR BUAD 2e=]AP 04713 MC10102P
ATU9 18200820 3 1 1C FF ECL J=BAR XeBAR COM CLOCK DUAL 04713 ME1083SL
ATuto 18201193 H 3 IC CNTR TTL LS BIN AQYNCHRO 0129% SNTULSI9TN
Aruf 1R20e1103 S IC CNTR TTL LS BIN ASYNCHRO 01295 SNTULSI9TN
A7U12 1R20e1193 S I1¢ CNTR TYL LS BIN ASYNCHRO 0129% SN7ULS197N
Aruty 1820«1130 [ 1 1C GATE TTL 8 NAND 13«INP 1298 SNT4Q133N
ATULY 182001746 4 1¢ BFR CMOS INV HEX 0uT13 MCL4049UBCP
ATut01 1820=1745 3 1¢ GATE CMOS NOR QUAD 2eINP 04743 MC14001BCP
ATUto02 1820=1963 T I1¢ FF CMOS DeTYPE POS«EDGE=TRIG DUAL 01928 CD4013BAE
ATur03 18201748 3 1€ GAYE CMOS NOR QUAD 2=INP 04713 MC14001BCP
ATUl04 18201956 8 IC LCH CMOS COm CLOCK QUAD 01928 CD4042BE
ATUL0S 18201958 ] IC LCW cM08 COM CLOCK GUAD 01928 CO4O0UEBE
ATUL06 182001986 8 1c LCHW cMOS8 COM CLOCK QUAD 01928 c040428E
ATUt07 1820=19%6 8 I1C LCH CMOS COM CLOCK GUap 01928 CD4042BE
ATU108 18201986 8 1€ LCH CMOS COM CLOCK QUAD 01928 CO4O42BE
As n8165=66508 |1 1 ROARD ASSEMBLY, VCO CONTROL 28480 08168=06508
AsCyo1 0160-3048 2 6 CAPACITOR=FXD 8000PF +e1Xx 100VDC MICA 28480 0160m3048
ABC102 0160~-3048 2 CAPACITOR=FXD BoQOPF ¢=1% 100VDC MICA 28480 0160=3048
AsC103 0160=3048 2 CAPACITORFXD B8000PF +=1% {00VDC MICA 28480 0160=3048
AgC1o4 6160=3048 2 CAPACITOR=FXD B00OPF ¢=1X 100VDC MICA 28480 0160e3048
ABC10% 01603048 2 CAPACITAR«FXD BQ0OPF ¢e1X 100VDC MICA 28480 0)160e3048
AgCy1o06 016003048 2 CAPACITOR=FXD B000PF +=1% 100V0DC MICA 28480 0160=3048
A8C107 016004209 9 CAPACITOR=FXD ,01UF +220% SOVOC POLYE 28480 0160e4209
ABC108 0160=0174 9 CAPACITOR=FXD ,47UF ¢B80~20% 28VDC CER 28u8n 01600174
ABC109 0160=4209 9 CAPACITOR=FXD ,01UF +e20% SOVDC POLYE 28480 0160e4209
A8C110 01RO=] 704 S CAPACITOR=FXD 4TUF+=10X 6vDC TA 56289 180D4T6X900882
LSRR 01800378 [] CAPACITORSFXD 68UFs=t0x 20VDC T2 56289 1500686X902082
AgC112 01R2=037S 4 CAPACITOR=FXD b8UFs=10% 20VDC Ta S6289 1500686x902082
ABC113 0180=1704 s CAPACITOR=FXD 4TUFe=10X 6VDC TA 56289 150D476X900682
ABc201 0leoe0t28 3 CAPACITOR=FXD 2,2UF ¢e20X SOVDC CER 28480 0160e0128
ABC202 01604211 3 1 CAPACITOR=FXD ,047UF +=20X SOVDC POLYE 28480 060e4211
A8c203 0160w4213 S CAPACITORFXD 1UF +=20% SOVOC POLYE 28480 016004213
AsC3o0t 0140=0193 0 4 CAPACITORFXD 82PF +o%X 3090V0C MICA 72136 DMISEB2OJO300NVICR
48C302 0160=0174 9 CAPACITOR=FXD ,4TUF +80«20% 25VDC CER 28480 01600174
AgCuo? 0160=2150 S CAPACITORSFXD 3I3PF +aBX 300VDC MICA 28480 01602150
ABCSO1 N1una0196 3 CAPACITOR=FXD 1S0PF +a5% 3J0OVDC MICA 72138 DMISF1S1J0300mVICR
A8CSO02 0140=0198 3 CAPACITOR=FXD 1S0PF +=5% 300vDC mICA 72138 DMISF15130300aVICR
AaCR201 1901=0040 ! DIOCE-gwIYCHING 30y SoMA 2Ng DOe3S 28480 19010040
ABCR202 190140040 1 DIODE«SWITCHING 30V SoMA& 2N8 D0.3S 28480 19010040
ABCR301 19010044 s DIODE=SwITCHING SOy SoMA &N8 28480 1901=0044
ABCR302 190120044 5 DICDE=SKITCHING SOV SOMA 6NS 28480 19010044
ABCR303 1901=0044 s DIODE=SWITCHING SO0V SoMA N8 28480 190120044
48CR306 19010044 5 DIODE-SHITCHING SOV SoMA 4NS 28480 1901a0044
A8CRUOY 19010040 1 DIGDE=8wITCHING 30V SoMA 2n8 DDe3S 28489 19010040
AgCry0?2 19010040 1 DIODEwSWITCHMING 30v SoMA 2NS DOw3S 28480 19010040
ABCR4O3 19010044 E DIODE=SwWITCHING SOV SOMA 6NS 284890 19010044
A8CRao4 19010044 H DIODESWITCHING S0V SoMA sNS 28480 1901e0ull
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A8CRUCS 1901av0ud S DICDE=SAITCHRING 50v S0MB o*i§ 28480 19010044
ABCRUQE 1901=00u4 S DICOE=SWITCHING 50V SuMA 6Ng 28480 19010044
ARCRsC! 19010040 1 DIODE=3WITCHIANG 30V S0MA 2N8 DOe3S 26489 1901=0040
ABCRS02 19010040 1 BIODE=S#ITCHING 3uv SoMa 248 DOe3S 2848y 1901=0040
Aaxugl 0d3CceinT8 4 RELAY-PEED 14 So0oMa joovDhe SVOCCOIL 28u8n vu90el 79
agkug2 04901079 4 RELAYSREED 14 SppoMa 100VlC SVDCeCOIL 28URY 0u90=1079
agMPy 0R165e00601 |7 1 SHIELD 2848y 08165=00601
Agmp2 4yu0-0751 a 1 FXTRePC 8D ORMN POLYC ,0860=BDeTHKNS 28480 4ou0=0751
ARg1o1 1R84e0R)S 1 TRANSISTOR NPN 81 POB3ISONs FTS300MKZ 04713 2N3904
ABQ102 165400215 1 TRANSISTOR NPN 81 PON350Ma FTa3nowny 06713 IN3904
48G201 1853=0036 2 TRANSISTOR PAP 81 PO=Y10Mw FTR250MNMT 284890 1883=0036
480202 18530036 2 TRANSISTOR PNP 8] PORIIOMA FTR2SOMHZ 28480 18530036
480203 1R8Ue0215 1 TRANSISTOR NPN 8] PDE3SOoMw FTe3puMMZ 04713 2N3904
ARQ301 18550081 1 TRANSISTOR JeFET NaCHAN D<MODE 81 0129% 2N5245
480302 18550081 1 TRANSISTOR J=FET NoCHAN [-MCDE 81 01295 2nS245
480303 165520081 { TIANSISTOR JeFET NaCHAN D=“ODE SI 01295 2N5245
48Q304 18530038 2 TRANSISTOR PNP 81 PDs310vm FTagsoMHZ 28480 18830036
A8Q39S 185830036 2 TREANSISTOR PNP 81 PDE3iOMw FTags(MHZ 28480 18%3e0036
ApQu01 18540218 ! TRANSISTOR NPN 8] PDa3SOMw FYR3QOMNWY 0a713 2N3904
ARQUQ2 1RB4up21S 1 TRANSISTCOR NPN 81 PON3SOMw FTulnoMHZ 0u713 2N3904
ABgun3 185830084 2 TRANSISYOR PNP 81 PDE3IOMw FTR4nMRZ 27044 285087
ABQuoY 1854a02165 1 TRANSISTOR NPN 81 PDOE3S50Ma FTR300MHY 047113 2Nn3904
ABQ4OS 18530086 2 TRANSISTOR PNP 8] POE31ONMW FTEUOMHZ 27014 2NS087
ABQU0S 1884.0215 1 TRANSIGTOR NPN 81 PDE3ISOMw FYm3QOMHZ 0471} 2N3904
AsQuo7 18540218 1 TRANSISTOR NPN 8] POE3S0OMw FTE300OMMZ QU713 2n3904
AgQuos 18550386 9 1 TRANSISTOR J=FET 2NU3G2 NeCHAN DeM0DE 04713 2NU392
ABQuo9 188540392 5 TRANSISTOR NPN 8] PUS310Mw FTESOMKZ 0ur13 2NS088
ABQ410 1854.0392 H TRANSISTYOR NPN 81 PO®3iOMw FTeSOMNZ our13 2NS088
ABp4st 185420583 6 TRANSISTOR NPN 81 T0e92 pDE3{OMM 04713 MpawAl$
ABQal2 1R5420%83 6 TRANSISTOR NPN 8] TO=92 PDE3iOMw 04713 MP8=AlB
ABQ4L3 1854-0215 { TRANSISTOR NPN 8] PDm3SOMm FTw30OMHZ 04713 2N3904
480501 18540219 ! TRANSISTOR NPN ST PDe3S0Mu FY®300MHZ 06713 2N3904
480502 188340036 2 TRANSISTOR PNP 81 POBILOMW FT280MMZ 28480 185320036
LLLAY 3 0693.3158 [ RESISTOR 23,7K 1% ,12%W F TCu0+el100 24546 Cum}/82T0u2372aF
ABR102 069823158 4 RESISTOR 23,7K 1% ,125« F TC80+¢e100 2uS54e Clw)/BuTOmg3T2eF
ABR1OY 069RaUUB2 9 Y RESISTOR 17,4k 1% ,12%K F TCBO+e=]00 03888 PMESSw] /BaTe]TudeF
ABR10Y 07870444 1 RESISTOR 12,1K 1% 125K F TLu0¢-100 2u54e Cuel/BeTOei) 2ok
ABRIOS 069823450 9 RESTSTNR 42,2K 1% 125K F TCa0+¢=100 2454 Cus1/8eT0md222=F
ABR1DS 06983450 9 RESISTOR 42,2K 1X 125K f T(mO0+=100 24846 Cum1/8eT0el222eF
ABRYO7 0698=3540 8 2 RESISTOR {5,4x 1X 1250 F TCEO+=100 2u8ue Cuml/BeT0o15u2=F
ABR108 07%7-0044 1 RESISTOR 12,1K 1X 128N F TCm0+a]00 2u54e Cum1/8wT0m12]2F
LLLIY 075720199 3 RESISTOR 21,5K 1X 125+ F TCEOee]00 24548 Cuml/B=TOm2152=F
48R110 0757-0199 3 RESISTOR 21,54 1X ,125% F TC®04=100 24546 Cum]/BeT0w2152F
ABRY1Y 07570199 3 RESISTOR 21,5K 1x ,125W F TCE04=100 24548 Cuwi/BoTOm2]S2=F
ABR1Y2 ©757-0444 1 RESISTOR 12,1% 1% 125w F TC80+=100 2u484e Cam1/8eT0=1212=F
AgBR1t3 0757=0288 1 RESISTOR 9,09k 1% ,125w F TC80¢a100 19701 MFUC)/8eT029091=F
Agr11S 075720200 7 RESISTOR S,62K 1X ,125W F T(80¢=100 24S4e Cle]/8eT0aSp21%F
ABRYYL 07%7.1094 9 RESISTOR 1,47K 3% 128N F TCm0eei00 2usSue Clel/BeT0nly4l1uF
AgR11Y 0757=034p 2 RESISTOR 10 1X ,125n F TCabe=100 2454p Cé=1/82T0mi0RO=F
ABR1L9 0698344y L] ! RESISTOR 215 1% ,1254 F TCE04e100 24S4s Cumi/BuTOm2]1SR=F
ABRL20 0757044y 8 2 RESISTOR 8,25k (X ,125n F TCe0¢=100 2uSue Cdal/BeTOm82S1eF
ABRy2y N71%7=0417 8 RESISTOR 582 (% ,12%% F TCEO¢=100 2454s Cuml/BaT0u8p2RaF
ABR201 07570442 9 RESISTOR 10X 1X ,125w F TCE0+=100 2uSue Cluel/BeT0m1002eF
A8R202 0698.3155 1 RESISTOR 4,64K 1X 125K F TC20+42100 24546 Cy=1/BeTOaltblleF
ABR203 n757.04%52 1 3 RESISTOR 27,4k 1% ,12% F TCB0+e100 24s4e Clda)/BuT0m@TiudeF
ABR204 N698.3248 0 3 RESISTOR 20,5K 1X ,125W F TC80+e100 2uSde Clm]/BeTOw2082=F
ABR20S 0757-0459 8 2 RESISTOR 56,2K 1X ,1254 F TC80+=100 24548 Clml/BaTOuSp22=F
ABR20& 07570439 4 RESISTOR 6,81k 1% 125+ F TC80+=100 24sue Cumi/B8eTOmbl]]aF
ABR207 07570439 4 RESISTOR 6,81k 1X ,125W F TCRBO+=100 2u58b Clm)/BoTOmb811=f
ABR208 078Te0444 { RESISTOR 12,1%X 1X 125+ F TCul+elO0 24548 Cadsl/BeT0mi212=F
ABR209 N7157=0442 9 RESISTOR 10K 1X ,125W F TCe04e100 24546 Cum]/B8eTOm}002=F
ABR210 06983155 1 RESISTOR 4, 64K 1X ,125W F TCROve100 2uSue Cumi/BuTOmubulF
ArR211 nN698-0082 7 6 RESISTOR 464 1X 125w F TCE0+e100 248ue CUwi/BaTOelbularF
ABg2y2 07570452 1 RESISTOR 27,4x 1X ,125w F TCEO+el00 24540 Cdel/8eT0e2Tu2=F
LLLE T} 07571094 9 RESISTOR 1,47K 1% ,125% F T(s0+e100 24Sue C4=}/8eT0=]uT=F
ARR3g2 06984480 0 1 R-FXD 158K 1% 2u54s Cowl/8eT0uifT2ef
ABR303 0698-3359 7 1 R-FXD 127K 1% 2uSue Cdui/8=T0m]152aF
ABR304 N698+3558 8 RESISTOR 4,02k 1X ,125% F TC80+4100 2uSup Coel/B8eT0ayn]aF
AgR30S 0698=6320 8 4 RESISTOR 5k ,1X ,125% F YCap+e=2§ 03888 PMESS =] /8=TQe500) =B
4RR306 075720280 3 RESISTOR 1K 1X 125w F TCRO4=100 2us4e Clwl/8eT0e1001=F
ABR307 0698e6320 a RESTISTOR Sk ,1X ,125# F TcaQee2S 03888 PMESS=1/82TGaS5001wp
ABR308 078570439 4 RESISTOR 6,81K §X ,125% F TCS0%el100 2usue Cle]/BeTOupBiieF
ARRY09 6694.3136 8 RESISTOR 17,8x 11X ,125% F TCEO+«100 2uSde Clal/B8eT0e]T82=F
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A8R310 n787.0439 a4 RESISTOR 6,81K 1X ,12%# F T(®0+«100 2454¢ Cum|/8=T0epB]|ef
ABRI1Y 06983136 8 RESJSTOR 17,8k 1% ,125n F TCE0¢e100 2454e ClUal/BoT0alT182=F
ABR312 1570422 S RESISTCR 909 1% ,125w F TCe04alO 245ue Cumi/BaT(aG09RF
ARRILY 2100e3350 5 PESISTOR=TRYR 200 10X ( SIDE=ADJ 1=TRN 28uBy 210023350
ASR3I1Y 06986320 8 RESISTOR Sk ,1% 125w F TCm0eag® 038RA PMESSel/8aTGu50n]ab
ARRYyS 06986320 8 RESISYCR SK 41X 125w F T(B0428 03888 PMESSe] /8eT9a500) =R
48RY17 0757=0280 3 RESISTOR 1% 1X ,125w F TCwo0+=iCO 24548 Cluel/BeT0eil0lmF
ARR318 21003350 H RESISTOR=TRMR 200 10X C SICE=ADJ teTkN 28480 21003350
ARRY1O 0698=6348 0 2 RESISTCR 3% ,1X% ,12%W F 1(=0¢w28 28480 06986348
A8R320 0698=6348 0 RESISTOR 3K ,1% 1254 F TCE0+e28 28480 0698e63u8
ABRUO1 n757=0439 4 RESISTOR &,81k 11X ,12%V F T(®%04=100 24548 Cumi/beT0mpBllwF
ABRUD2 n7%7=0439 4 RESISTOR 6,81K 1% 1258 F TCe0¢=100 euSde Clel/B8=T0=b8] 1=F
LLLET R 06983245 0 RESISTOR 20,5K 1X ,125W F TLw0+=100 24540 Cumi/BmT0u2052«F
ABRUOY 0698«31%s 2 RESISTOR 14,.TK 1% 128w F TCw0+e100 2u8ub Cuml/B=TOJUT2=F
ABRU4OS 2100e3207 ! RESISTOR=TRMR SK 10% € SIDE=ADJ 1=TRN 28480 21003207
ABRUNG 07570458 7 RESISTOR S1,1K 1% 125k F TCx0¢=100 2454s Cuml/B=T0eS]]2aF
ABRUOT 2100=3354¢ 9 2 RESISTOR=TRMR Sox §0X C SICE=ADJ 1=TRN 28480 2100%3354
ABRYOS 069843248 0 RESISTOR 20,5K 1Xx ,125n F TC804a10C 24546 Cle}/BeT0w2052<F
ABR409 2100«3352 7 RESISTORSTRMR 1k 10% C SINEeADJ {eTRN 28u8¢C 21003352
AmRuyo 0098aub4l 3 RESISTOR 4,B7K 1X 128w F TL®0¢a100 2454¢ Cumi{/BaTOeldTiaF
ABRUY1 NT757a0459 8 RESISTOR S6,2% 1% ,125% F TL®04=100 2454e Cowl/BeT(nSb22nF
ABpus2 2100.138% b} ! RESISYOR=TRMR 100K 10X £ SIDEwADS {eTRN 28uen 21003358
ABRUL3 67870199 3 RESISTOR 21,5 1X ,125n F TCWO0¢w100 2usue Cuml/Bet0m2152=F
a8RYtY 06983178 8 RESISTOR 487 1% 1285w F TCs0+=100 2u54¢6 Cluwl/BeTOUBTIRF
ABRULS 078Tw04dd ! RESISTOR 12.1K 1X ,125% F TCeO¢a100 2454de Cdw]/8eT0e1212=F
ABRULE 071570444 1 RESISTOR 12,1K 1% ,128w F TCx04=100 24546 Cael/BeT0e12]2eF
ABRYY T 07570417 8 RESISTOR 862 1% ,125W F TCmase100 2uBub Cuwi/BaT0eSEe2ReF
ABRU1S 2100=3207 1 RESTSTORTRMR 5K 10X C SIPE=ADJ 1aTRN 28480 2100e3207
ABRU19 07571094 9 RESISTOR |,47K {X ,12%% F TC®0¢a100 2us4b Cuel/BaT0aty?iaF
Agp420 2100~3207 1 RESISTOR=TRPMR S 10X C SINE=ADJ feTRN 28480 2100=3207
ABRa21 N787=0433 8 RESISTOR 3,32X 1% ,12%m F TC®04¢e100 2uSue Ciwi/BeT0m3321=F
ABRU22 0757«0439 4 RESISTOR 6,8tk 11X 125w F TCBO¢e100 2usde Clei/8aTQubBll=F
ABRU23 0698=31%% 2 RESISTOR 14,7K (X ,12%W F TCm0+e100 2u54e Cuwi/beT0e14T2nF
ABRU24 0757=0290 5 RESISTOR 6,19K 1X 125 F TCw0eet00 197014 MFUC1/8eT0wb]9teF
ABRY2S 069843156 2 RESISTOR 14,7k (X 125~ F TCm04a100 2uSde Cawi/BeTOm1U?2=F
ABRU26 07570290 5 RESISTOR 6,19K 1% ,125h F TCE04=100 19701 MFUC1/B=T0wb1G1~F
ABRURTY 06980083 8 - RESISTOR 1,96K 1X ,125W F TCe0+«)00 2usde Cael/BeT0m)0b|eF
AgRy28 069Baudug 1 RESISTOR 4, 42K 1X 125K F TC®0te100 2usus Cuet/BaTOwltb2ieF
AgRY429 2100-3358 3 3 RESISTORTRMR (M 20% € SIDE«ADJ 3=TRN 28480 21003358
A8R430 069R=5094 1 RESISTOR S§,1¥ 5% 25w FC TCmeR00/+¢4100 01124 cBS18%
AgRUZY 078570447 8 3 RESISTOR 121K 1X ,125W F TCm0e=100 24g4p C4el/B8aT0m1213eF
ABRY32 07570454 3 RESTSTOR 33,2K 1X 128k F TCR0¢=100 2uSue Cym}/BoTOn3}22eF
A8Ru3}Y 0636855 3 1 RESISTOR 6,8M Sx ,25W FC TCm=900/+1100 o11e [4-F1-1 1)
ABRY1Y 0757-04867 8 RESISTOR 121K 1% ,$125W F T(mO+=100 2454e Cuet/8eT0m1213aF
ABRUZS 07%7-0454 3 RESISTOR 33.2K 1% ,12%n F TCe0¢alno 2u8de Cumi/B=Toa3322=F
ABRUSS 0683a1065 7 RESISTYOR 10M SX ,2%w FC TCm=%00/+1100 011214 CB106S
ABRYUZT 07570444 1 RESISTOR 12,1k 1X L1258 F TC&0¢=100 2uSdn Cuel/BeTOml2]2aF
ABRy3S 07570439 4 RESISTNR 6,81K 1X ,128W F TCEQ¢al00 2usS4e Clal/8eT0abl)eF
ARRY3I9 07870044 1 RESISTOR 12,1K 11X ,125W F TCE0+alNO 2usue Cumi/BuT0e1212=F
ABRUUO 07570444 1 RESISTOR 12,1K (X 125w F TC®0¢e100 24546 Cumi/BoTOe1212~F
ABRSO1L 0757=0442 9 RESISTOR 10K I1X 1258 F 1CE0¢eln0 24S4de CUel/BeT0=1002=F
ABRSH2 0757.0442 9 RESISTOR 10K 1% ,12%« F TC3us=l00 24548 Céal/BeT0=1002=F
ABRS0O3 D157=0439 ] RESISTOR 6,81K 1X ,12%W F TCR0+=100 2484s CUmi/BwT0wbBl1nF
ABRSOUY 0787-0439 4 RESISTOR 6,81X (X 128K F TC30+al00 2uS4e Cum}/BmT(mpByfaF
ABRS0S 07857=0444 1 RESISTOR 12,1K |1X ,125W F TCe0+«100 2usue Cuel/BeT0ai2i2aF
ARRS06 0757«04%2 1 RESISTOR 27,4K 1% 125w F TC80+=100 2uSde Cdmi/Bot0wTi2eF
4A8RS07 0787=0274 5 RESISTYOR 1,21K 1X ,125W F TCu0¢ei00 2u5de Caml/B8el0ei2ideF
dRUtO1 1826=031% 3 I1C 0P AMP GP GUAD 14aDIPeP 27014 LMILEN
Agu2ot 1820=1188 8 2 IC PL LOOP 16eD1Pep 03928 CDUOULAF
ABu202 1826=0043 4 1C OP AMP GP T0=99 01928 ca3ory
Agulot 1826=0043 4 I1C 0P AMP GP T0e99 01928 CA30?Y
48U302 1826=01R8 8 1C CONV 8eBuD/A {baDIPaC 04713 MC140BL=8
ARU3OY 1826=0161 7 IC OP AMP GP GUAD 14aDIPpP 04713 MLM3uP
ABLYOL 182620059 2 IC OF AMP GP T(0=99 0129% LM20 1AL
ARUdo?2 18260415 4 1 IC S~ITCH ANLG GUAD 16=0]P=P 18324 $p%0008
ARUSO1 1R26an111 7 1C OP avP GP DUAL T0e99 04713 MC1U4S86
A8UbO1L 18201956 L] IC LC~ CMOS COM CLOCK GuaD 01928 Chu0u2Bt
48U02 18201958 a 1€ LCw ¢M0S CO™ CLOCK QUaD 01928 cDu0u2BE
ABUG03 1820«19%6 & 1€ LCH CMOS COM CLOCK Quan 01928 COuou2BE
ABUBOY 18201976 2 IC BFR CMOS NOMeINY HEX 01928 COuO0SOBE
A3U160S 1820-1976 2 IC BFR CM0S NONeINV MEX 01928 CD40SOBE
AgUs06 1829=1956 8 1€ LCH CMOS CCM CLOCK GQUap 01928 CO4ou2BE
48U701 18201748 3 1C GATE CMOS NOR QUAD 2eInP 04713 ML140018CP
ARUTQ2 18201963 7 IC FF (408 DaTYPE POSSECGE-TRIG DUAL 01928 CDUO13BAE
48u703 1820a1748 3 1€ GATE CMO8 NOR QUAD 2eIwP 0ur13 MELUQ0tBCP
A8UTO0Y 1R20«19586 8 IC LC~= CMOS COM CLOCK QuaD 01928 COu0u2BE
AgLi708 18201988 8 1c LC~ CMOS COM CLOCK QuAD 01928 ChU0uU2BE
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2811707 18271956 3 IC LC™ CMOS COM CLCCKk Quan 01928 Cou0u2BE
agUTO8 1820=1956 8 IC LCH MO8 CO¥ CLOCK QUAD o019k COuCulBE
ARUTOY9 18221956 A I¢ LCw £¥0S COM CLOCK Quap 01928 COu0u2BE
A8VR201 19020025 u NIODE=ZNR {0V SX DO=7 PDx 4w T({ms 06X 28480 1902=002%
AgVR202 1902-0025 4 DIONE=ZNR 10V S¥ ODe? PDE, 4w TCa4,06X 28480 19020025
48YRYNO] 19020041 7 1 DIODE-ZNR 511V 5% 28u81 1902=3105
ABVRY02 1902-G041 4 DICDE=INR 5,11V SX DO=7 PO, UW TCEBe, 009X 2Rug0 19020041
AgVR303 19020041 4 DIODE=IZNR §,11V 58X D07 PnRs,4n TCa=,009X 2BUR( 16022004y
A9 n8165=66509 |2 1 ROARD ASSEMBLY, REFERENCE (00OP 28480 0816566509
A9C201 0160=4209 9 CAPACITOR=FXD ,01UF +20% S0VDC POLYE 28480 0160=4209
A9C202 0180e0374 3 CAPACITORSFXD 10UF+=10% zoVDC TA 56289 1500106X902082
A9C203 0160=0174d 9 CAPACITOR=FXD ,4TUF +B0e=20% 25VDC CER 28480 01600174
49C204 016004209 9 CAPACTITOR=FXC ,Q1UF ¢=20% SOVDC POLYE 26uB0 0160e4209
A49¢20% 0140=0196 3 CAPACITOR=FXC 1S0PF +=5% 200VDOC MICA 72138 DMISFI51J0300nVICR
A9C206 0160-0571 C—FXD 470 PF
A9C302 01603220 e 1 CAPACITOR=FXD 6800PF +=5x 250VDC 28u8n 0160=3220
A9C303 n180w0197 L] CAPACITOR®FXD 2,2UF+=10% 20VDC TA 56289 150022%5%x902042
A9C304 01800197 8 CAPACITOR=FXD 2,2UF+=10X 20VDC TA 56289 150022%X902042
A9Cyo01 0180=0110 1 CAPACITOR=FXD 6,8UF+ej0% 35VDC TA 56289 180D68%5%X903582
bdocup2 01600174 9 CAPACITORFXD ,4T7UF ¢+R0=20X 25VDC CER 28480 0140e0174
49C403 0160a4212 4 CAPACITORSFXD ,088UF +=20% SOVDC POLYE 28480 [AEY LAY
A9Cu04 016000174 9 CAPACITORFXD ,u47UF +B0=20X% 2SVOC CER PRUBO 0160=0174
A9C40S 03R0=1T704 s CAPACITOR=FXD 47UF+=10X 6vDC TA $6289 1600476X900682
A9CS01 01600174 L] CAPACITQR=FXD ,47UF +80e20% 25VDC CER 28u8G 0160=0174
49¢So02 01600174 9 CAPACITOR=FXD ,47UF ¢80e20Y 2%VDC CER 28uRY 01600174
49¢503 016020576 L CAPACITOR®FXD ,IUF ¢=20X SOVDC CER 28ugn 01600578
A49C602 01230155 6 ! CAPACITOR=Y TRMR=CER 7=25RF 350y PCm=MTG 52763 304324 7/25PF N3OO
A9C603 01600174 9 CAPACITORFXD ,47UF +B0w2nX 2%VOC CER 28480 0160=0174
A9C604 016004209 9 CAPACITOReFXD ,01UF +=20% SOVOC POLYE 28480 0160=4209
A9C704 01602208S 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 284806 0160=205%
A%cT02 016022058 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016002058
A9C703 0604210 2 CAPACITOR=FXD ,022UF ¢=20% S0VDC POLYE 28uB0 0160e4210
AQCTOUN 01400190 7 1 CAPACITORFXD 3QPF ¢aK% 30nyDC MICA 72138 DMISEZQ0JO300WVICR
A9C705S 0160=0174 9 CAPACITORFXD ,47UF +&(=20% 25VDC CER 28ub0 0160=017¢
A9CT06 niey=d21l 5 CAPACITORFXD ,1UF +=20% SOVDC POLYE 28UB0 n160=4213
A9CR201 19010040 i DIODE=SwITCHING 30v SoMa 2nM§ 00=35 28480 19010040
A9CR202 19010040 1 DIOCE«8wWITCRING 30v SoMA 2N8 DO-3S 28480 19010040
A9CRI01 19010040 ! NIODE=SwITCHING 30v SoMa N8 DQ0=3S 28480 19010040
A9CR302 19010040 1 NIONESWITCHING 30V SoMA 2N8 D035 2B4R0D 1901=0040
A9CR303 19010040 { DIODE«SWITCHING 30V SoMA 2N8 D0=35 28480 19010040
ASCR304 1901=0040 1 DIODE«SWITCHING 30V SoMA 288 DO0w3S 28uB0 19010040
A9CRS01 1901=0040 { DIOCE«SWITCHING 30y SoMA 2~8 DQ3% 28u8¢ 19010040
A9CRSO02 19010040 i DIOCDE=SWITCHMING 30V SoMa 248 DQ0e35 28480 1901=0040
AQCRS03 190120040 1 NIODE«SwITCHING 30V SoMa 218 D0a3S 28480 16010040
AQCRS04 19010040 ! DIODE=SWITCHING 30v SOMA 2nM8 DO=38 28480 1901=0040
AqCRSOS 19010040 1 DIODE«SWITCHING 30V Soma 2nM8 DO=35 28480 1901=0040
A9CRE06 19010040 1 DIODE=SWITCHING 30V SoMA 248 DOe3S 28480 1901=0040
A9CRSOT 19010040 ! DIODE~SWITCHING 30v SO0MA 2N8 D035 28480 19010040
A9CRS08 19010040 { NPIODE«SWITCHING 30V SoMa N8 D0e3S 28480 $1901=0040
A9CRS09 19010040 1 DIODE=SwITCHING 30y SOMA 28 DOw3S 28480 1901=0040
A9CRS10 19010040 1 NICDE«SwITCHING 30V SoMA 2n8 D0~3S 28480 1901=0040
A9CRS 1Y 190120040 1 NIODE=SWITCHING 30V S0MA 248 D0e35 28480 1901=0040
AQCRE12 19010040 i DIODE=SWITCHING 30V SOMA 2N8 D035 28480 1901=0040
A9LRGO1 19010040 { DIODE«8wITCHING 30V SOMA 2n§ D0w3S 28u80 19010040
AGCR701Y 19010040 1 DIODE=SWITCHING 30V S0MA 218 00«35 28480 190310040
ASCRT02 19010040 1 DICDE=SWITCHING 30V S0Ma 2M§ DOe3S 2RUARD 1901=0040
AGCR703 19010040 ! PIODESWITCHING 30v SoMA 2N8 DUe3S 28480 1901=0040
ASCRT04 19010040 i DIODE=8WITCHING 30V SOMA 2nS DOe3S 2848u 1901=0040
490201 188400215 ! TRANSISTOR NPN 8] PDu3Sovw FTa3(0MKHZ 04713 2N3904
Asgao2 185420218 1 TRANSISTOR NPN 81 PD®3ISOMa FTE3I0OMMZ 06713 2n3904
A90301 18530400 4 TRANSISTOR PNP S§] DARL T0e92 PDeS00MK 28480 {R53=0400
40@302 186340086 2 TRANSISTOR PNP §] PDx310Mw FTmigMHZ 27014 2N8087
490303 1854.0392 S TRANSISTOR NPN 81 PDOR3IOMW FTEBSOMKWZ 04T13 2nsnes
49Q304 1RE3=003s 2 TRANSISYOR ®NP 81 PDay)OMv FYs250MHZ 28480 1853=003p
490305 18%4e0218 1 TRANSISYOR NPN 81 POS3SOMw FTE3p0MAZ 04713 2N3904
490306 1883.0036 2 TRANSISTOR PNP 8] PDEIlOVW FTYN28QMHZ 28480 18530036
490501 1854=021% 1 TRANSISTOR NPN 8] PDe3S0OMn FTa3DOMAZ 04dT1y 2N3604
490502 18g4=0215 1 TRANSISTOR NPN 8] PDE3SONMA FTe300MHZ 0uTt3 2N3904
493503 1853-0n36 2 TRANSISTOR PP 81 PDw310Mw FTB250MHZ 28489 1a53=0036
490504 18530036 2 TRANSISYOR PNP 8] PDa310MW FTu25(oMHZ 28uAy 1853=0u36
49G601 1853.0036 2 TRANSISTOR PNP SI PD=Y10oMw FTBRE0MNH7 28480 1853=0038
499701 18550062 ] 1 TRANSISTOR JaFET NaCHAN DL“ODE 81 2848y 1AS5=0v02
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A9R101 0698e318S i RESISTCR 4,b4x 1X ,125n ¢ TCEO+=)00 2uSde CUal/BeT0albul=F
49P20) NeIReuU3l 0 RESISTOR 2,26K 1% ,125% F T(804e100 2uS4o0 Cuwl/BeTNe226]F
89R202 693443y [ RESISTOR 2,26K {X 1254 F T(®0+=100 2u54s Cuwl/BeTUwdb1eF
49R203 0787e0444 1 RFSISTOR 12,1X 1% ,12%5% F T(80+el00 2u84e Cuml/B=TOm12129F
A9g20u NTSTeNuby 1 QESISTOR 12,1k 1% ,125n F TC80+e10N 24sus CUdal/8=TO0e]2]12eF
ABR205 06980084 S R—FXD 215K 1% 245us Cdmt/BaT0e]213eF
A9R206 075T=044U 1 RESISTCR 12,1K tX 125w F T(E0+«100 24S4a CU=1/B=T0=12]12=F
d9R207 0787=0439 4§ RESISTOR 6,81k 1X 125+ F TCe0¢e100 2usue Cual/B=T0wpfl]eF
A9R208 06984433 4 RESISTOR 2,26% 1% ,12%W F TC®O0¢=100 24546 Cual/BaT0=2261F
AQR209 N7I57=044y 1 RESISTOR 12,1k 1% ,125n F TCe0+e]100 24540 CU=1/B8eT0=2)2eF
aqR210 0bgge32e0 9 RESISTOR 4&UK 1X 125w F TCmO+=100 28480 Ne9R=3260
A9R211 0757e0442 9 RESTSTOR 10X 1% 125w F TC304mity 24546 Cue)/8=TOw1002F
A9R292 07870044 1 RESISTOR 12,18 1% ,125% F TCe0+.100 2u546 Cuwl/BeTOmi2120F
A9R213 06984437 A R-FXD 294K 1% .125W 2uSue Clw)/BeTOwd(2]oF
AQRr214 NecBelddl’ ¢ RESISTOR 2,26% 1% ,1254 F TCu0+e100 2uSde Cu=1/8=T0w2261=F
Agr3o0! 069a=6942 0 ) RESISTOR 25K ,iX 125w F TCul4=50 2pugy 0698~6942
A9R302 N698.6942 90 RESISTOR 25K ,1X ,125W F TC=0sa80 28480 0698w6942
A9R303 N698.6608 S RESISTOR 23,5K _1% ,125% F TCE0+e25 28480 06985608
A9R304 0698+6942 0 RESISTOR 25K ,1X ,125w F TCE0+=50 28480 069Be56942
49306 n75720280 3 RESTSTOR 1X 1% ,125%4 F TC8C+e100 U546 Cldal/BeTOw1001=F
A9R307 07%7.0280 3 RESISTOR 1X 1X ,12% F TCe(+=100 24548 C4m1/BeT0=1001=F
493358 £698.1558 8 RESIZTOR 4, 02X 1X 125w § TCEO+s100 2uSue Clel/BaTOed2]eF
A9r309 069843558 a RESISTOR 4,n2X t¥ ,125~ F TCR0+«100 24S4e Cldml/B=T0=ld02]=F
A9R310 21003207 1 RESISTOR=TRMAR Sk 10% C SINE=4DJ J«TRN 28480 21003207
ASR311 07%7e0444 1 RESTSTOR 12,1x 1% ,125+ F TCe0+~100 2usSds CUei/B=TO=12]12F
A9RY12 078720274 5 RESISTOR 1,21k §1X 125w F TCea0¢=]00 24546 Cuel/B8eT0=1213=F
A9r313 210003353 8 ! RESISTOR«TRMR 20Kk 10X C SIDE«ADy {eTAN 32997 1IR6X=Ydbe203
A9R3tY n757=0407 [ RESISTOR 200 1X ,125w F TCx0+=100 245us CUel/8eT0e@0|mF
A9R31S 009823136 8 RESISTOR 17,8k 1X 1254 F TCE0¢e100 24546 Cy=1/B=T(m=1782=F
A9R316 06983155 1 RESISTOR 4,64% 1X ,12%% F YC®Qeal00 2uS4s Cuml/B8oTOwdbuler
ASRyo01 069843196 2 RESISTOR {4, 7K ¢X _125W F TCR0+al00 24846 Cuw]/BaTOeldT2aF
A9R402 0757.0394 0 RESISTNR Si,1 1% ,125% F TCe0¢=100 2434e Cdw]/BeT0uS IR =F
AQRUO3 07%7=0394 ] RESISTOR 51,1 1X ,12%% F TCmO+=100 24546 Cuei/B8oT0eS iR =F
AQ9RuUoY 07570442 9 RESISTOR 10K 1% ,125% F TCa04=100 2u%84s Ciul/BeT0al00e=F
AQRUOS 0787=00442 9 RESISTOR 10K 1X 125w F TCsneejon 24S4s Ciael/B-TO=1002=F
A9RU0G 21003103 ] RESISTOR=TRMR 10K 10X C SIDE=ADJ 17«TRN 02yt u3Plo0l3
A9R407 069820082 7 RESISTOR 46y 1% ,125% F TCmO+al00 243us Cdel/BalOubby0=F
49408 07570394 0 RESISTOR S1,1 1% ,12%4 F TCE04=100 2uS4e Ciui/BeT0eSIR)F
A9rug9 07570280 3 RESISTOR 1K 1% 125w F TCmO4w100 2uSue Cdm]/B8=TQml 001 oF
A9RULO n1%7-0280 3 RESISTOR 1k 1% ,125% F TCm0e=100 2uSue ClUml/BeTOml00]wF
A9RYY 0757-0439 4 RESISTOR 6,81k 1% ,125% F TCB0+=100 24546e CUn1/8eT0mbB1]eF
AQRYI2 0698=3184 0 RESISTOR 4,22% 1% 125w F TCs0+=100 24546 Cuw1/8=T0e4221eF
A9RY13 0698=3154 0 RESISTOR 4,22K 1X ,12%% F TCu0¢=]00 24548 Cum|/8=T0ey221=F
AQRY Y 07%7e0280 3 RESISTOR 1K 1X ,125W F TCu0+=100 24548 C4ml/B=TQe1001eF
ABRSO 07570283 -] RESIBTNR 2K 1X ,12%w F T(m0+=100 2uS4e Cuml/B8eT0w2O0]ef
49gS02 0698e34137 2 RESISTOR 133 1% ,125w F TC30¢=l00 2us5us Cldwl/B=T0e]JIReF
A9RS503 0757=0280 3 RESISTOR 1K 1% ,125h F TCene=100 24Sue Cdm)/8eT0e)001=F
A9RSou 069R3437 2 RESISTOR 133 1% ,125W F TCcaos=100 24546 Cuml/8-T0elJIReF
A9R505 075720399 H H RESISTOR 82,5 1X ,125w F tCe0+e100 24546 Cun1/8=T0e82RS=F
A9RS506 069820082 7 RESISTOR 464 1% 125w F TCmQemting 24546 C4el/B8=TOmUbul=F
45R507 07570399 5 RESISTCR 82,9 1% ,125w F TCE0¢=100 2454e C4m] 78=T0w82RS=F
A9RS08 069824037 0 RESISTOR Ub,4 1X 125w F TCm0+4=100 24Sde CUml/BeT0alUbRU=F
A9RS09 07157=0411 2 RESISYOR 332 11X ,125w F TCsoe=100 245ue Cae1/8=T0=332R=F
A9RSY10 06984037 0 RESISTOR 4b, 4. 1% 125w F TC20+=100 24548 Cd=l/B8eT0mlbRUF
49RS1 07570388 2 RESISTOR 30,1 1X ,125w F TCm0e=100 24548 Cu=1/8eT0=30R]=F
49RG12 0787=0403% 2 ' RESISTOR 121 1% ,1254 F TCw0+=100 2usus Cuwt/R=T0w] 2 ReF
A3RS13 n1S7-0388 2 PESTSTOR 30,1 1X ,125% F TCe0e=t00 2u%de Cuml/8eT0a3OR]~F
49RS 14 069823435 0 3 RESISTOR 38,3 1x ,125% F TCu0e=100 24546 Cuel/8eT0m3B8RIF
49R515 009R=1415 0 PESISTOR 38,3 1% ,1254 F TCw0¢=100 2454e Clel/BuT)e38RIF
A9RS1¢ 0787e04ud 1 RESISTOR 12,1k 1% ,125n F TCEBO0+=100 2uS4e Cumi/BaT0mi2iReF
A9RS17 neG8-313e 8 RESISTOR 17,8k 11X 128w F TCEO+=100 24Sue Cl4ml/8eT0w]T82wF
AQRS)A 07570413 8 RESISTOR 3,32rk 11X ,1254 F TCm0+=100 2454ub CUal/8eTOm332ieF
A9R549 07571094 9 RESISTCR 47K 11X ,12%% F TCu0+al00 2uS4e Cuawl/B=TOmiu?i=F
4GRS0 07571090 9 RESISTOR |, 47K 1X 125K F TC80+-100 2u54e Clhel/BeT0elu?|=F
49R521 67870433 8 RESISTOR 3,32X 1X ,12%~ ¢ TCe0+=100 2uSue Cda] /8e70=3321eF
A9pS22 n757.04ud 1 QESISTOR 12,1% 1X ,125% F 7C804a100 2uSue Cdei/BeT0mi212=F
L9R523 n688-3136 & RESISTOR 17,8k 1X ,125h F TCe0+=100 2454e LUai{/BaT0miT82eF
49Rap1 069R=00R2 7 RESISTOR 464 1X ,12%W F TCap+=100 2usus Cu=1/8=T0muouo~r
A9Re02 0757e0424 7 RESISTOR 1,1%X 1x ,125% F T(m0s=100 2684 Ciel/BeTOel0yaF
49R603% 07571094 9 RESISTOR 1,47k 1X 125+ F TCH0+e100 2usus Clel/BuTQelUT)uF
A9Rb0u 878721094 9 RESISTOR {,47% X _12%% F TC30+a100 24548 Clal/BeTOmit?]nF
49R80S 078741094 9 RESISTOR {,47X (% ,12%+« F TC®0+100 2uSue Cuwi/BaTOalu?]eF
A9r606 075721094 9 RESISTOR 1,47k 1X 1250 F 708042100 2uS4s Cdel/8aT0eidT]eF
498007 1698=3418 0 RESISTCR 38,3 1x ,12%% F TCale=100 2uSub Ciel/8=T0u38R}ar
A9r6nA 069BLudU20 'S RESISTOR 226 1X ,125w F TC304e100 2u54e Cdel/BelOu22oReF
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Table 6—3. Replaceable Parts {cont’d)

.. Mfr

Reference HP Part | aty Description Cod Mfr Part Number

Designation Number ode
49R609 0757=04822 ] RESISTOR 909 1X ,125« F TC(®0+ming 2us4de Cue1/B8=T0e9)ReF
49R610 0787.1094 9 RESISTOR 1,47k 1% ,125# F TCu0+aino0 24%4n CUmi/BaT0aidT|ef
A9Re1 1 N757<0419 0 RESISTOR 681 1% 125w F TCsGewip0 24846 Cluw}/8=T0ab81Rf
49KR701 0757=0454 3 RESISTOR 33,2% 11X ,12%K F TCe0+et00 24846 Cual/BuT0u3822eF
A9r702 069823138 8 RESISTOR 17,8k 1% ,125W F TC80¢a100 2uS4e Cuel/BuT0wiT82eF
A9R703 07570484 ) RESISTOR 33,2% 1% ,12%~ F TC304-100 2us54e Cuwy/BeT0w3322=F
AORTOY n698a3130 3 RESISTOR 17,8k 1X ,125W F TCu0+=100 24%4e Cin]/B8eT0wi{T82=F
A9R70S 0757~0Us7 8 RESISTOR 121K 1% (125w F TCEm0+=100 248ue Cuel/B8=T(w]213=F
AQRY06 Ne9Be3ile L} RESISTOR 17,8x 1X ,125W F TCs0+e]00 24%4de Cuwl/BaT0e}VR2eF
49r707 069840085 0 RESISTOR 2,61k 1% 125~ F TL80+=100 2usde CUde1/BeTO@bi]=F
AgR708 0757=0280 3 RESISTOR 1K 1X 125N F TCua0¢=100 2usue Cy4=1/8=T0=1001=F
A3RT09 07%7.0274 S RESISTOR {, 21K 1x ,125%W F TCE0+=100 24540 Cuwi/8eTomy213eF
A9U101 18201963 7 1C FF CMOS DeTyPE POS=EDGE=TRIG DUAL 01928 COU0I3BAE
Aquto2 182019463 7 IC FF (M08 DeTYPE POS=EDGE~TRIG DUAL 01928 Chu0o13BAE
A9U1L03 18201747 S 2 IC GATE CMOS NAND QUAD 2=1NP 04713 MC1U0LIBCP
Aquioyg 18201745 3 1C GATE CMOS NOR GUAD 2=INP 04713 MC14001BCP
AQU10% 18201956 8 1¢C LCW cM08 COM CLOCK Quan 01928 CDUOURBE
A9U106 18201963 7 1C FF CMOS8 DeTyPE POSEDGE-TRIG DUAL 01928 COUO]IBAE
a9ut07 1820=19%8 8 1€ LCH CMO8 COM CLOCK GQUAD 01928 CO40U2BE
A9u108 1820=19586 8 IC LCH CM08 COM CLOCK GUAN 01928 couou2BE
Aquto9 1820=1958 8 I1C LCH CMO8 COM CLOCK Quap 21928 Chu0u2BE
au110 1820-1956 8 1€ LCH CMOS COM CLACK QUAD 01928 COU042BE
AquUitd 1820«1747 5 I1C GATE (MOS8 NAND GUAD 2e1NP QU713 mMgl40118CP
Aquyig2 1820e1442 7 10 IC CNTR TTL L8 NECH ASYNCHRO 01295 SNTULB290N
A9U{13 18201442 7 1C CNTR TTL LS DECDO ASYNCHRO 01295 INTULI2ION
Asuity 182001198 [ t IC GATE TTL LS NAND QUAD 2«INP 01298 SNTULSO3N
A9U11S 1820e1442 7 1¢ CNTR TTL LS DECD ASYNCHROD 03129% ANTUL8290N
A9u20t 1820-1279 L} 5 I¢ CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SNTULSION
49U202 1820-1279 [} IC CNTR TTL LS8 DECD UP/DOWN SYNCHRO 01298 SNTHULSIOON
A9U203 1820e1112 8 1 I1C FF TTL LS DeTYPE POS<ENRGE=TRIG 01298 SNTULSTUN
A9u204 18201202 7 ? IC GATE TTL LS8 NAND TPL 3aINP 0129% SNTULSION
A9L208 18201197 9 IC GATE TTL LS NAND QUAD 2eINP 01298 SNTULSCON
A9u206 18201963 ? 1C FF CM0S De=TYPE PNSEDGE=TRIG DUAL 01928 CO4013BAE
Aqu207 18260043 4 I1C OP AMP GP TO«99 01928 cA3OT
A9y208 18201148 8 IC PL LOOP t6=DIPep 01928 COUOULAF
A9u2o9 1820=1442 7 I1C CNTR TTL LS DECD ASYNCHRO 0129% SNT4LS290N
A9u210 1829=1442 7 1C CNTR TTL L8 DECD A8YNCHRO 01295 SNTULS290N
49y301 18260111 ? 1C OP AMP GP DUAL TO=99 04713 MC 14886
A9u3o02 182620043 4 1€ OP &MP GP 10«99 01928 ca30YY
A9u303 182620043 4 1C OP AMP GP TDe99 01928 CA3OTT
A9u3o4 18260111 7 IC OP AMP GP DUAL T0=99 04713 MC 14586
A9u401 18200427 [ 1 1C MODULATOR TO=100 04713 MC1u966
A9Ub01 182040802 ! 1C GATE ECL NOR QUAD 2-INP 04713 MC10102P
A9y602 1820=1442 7 IC CNTR TTL LS DECD ASYNCHRO 01298 SNT4L8290N
A9Ub03 1820e1122 0 2 1C CNTR CMOS BCD SYNCHRO DUAL 04713 MCI4S18BCP
A9U701 1820=1279 8 IC CNTR TTL LS DECOD UP/DOWN SYNCHRO 01298 SN7ULSI9ON
aqu702 1820=1279 8 IC CNTR TTL LS DECD UP/DOWN SYNCHRO 01295 SNYULSI9ON
aqu703 1820-1279 8 1C CNTR TTL LS DECO UP/DOWN SYNCHRO 01298 SNTULS190N
A9UT04 18200629 0 2 IC FF TTL 8 JeK NEGEDGE=TRIG 01295 SNT48112N
AQUT70S 1820=1197 9 1€ GATE TTL LS NAND QUAD 2eINP 01295 SNT4LSOON
49uT06 18201202 7 IC GATE TTL LS NAND TPL 3eINP 01295 SNTHLSION
A9 707 1820m1963 7 1C FF CMOS DeTYPE POSEDGE=TRIG DUAL 01928 CDYO0I3BAE
A9UT08 18200567 H 1 1C MV TTL DUAL 04713 MCu02uP
A9U70% 18201442 7 IC CNTR TTL LS DECD ASYNCWRO 01295 SNT4L8290N
49u710 1820=1442 4 IC CNTR TTL L8 DECD ASYNCHRO 01295 SNTUL8290N
ASUTLY 1820=112¢2 0 1€ CNTR CMOS BCD 8YNCHWRO puAL [T A% mMC1uS18BCP
A9VR201 19020048 1 DIODE=INR 6,81V SX NDO=T PDa, 4w TCa+,043% 284R0 1902«0048
A9VR301 190203036 3 2 DIODE=INR 3,16V 5% DQe? PDE_4W TCBe 064% 28480 19023036
A9VR302 1902«3036 3 DIODEeZNR 3,16V SX DQe7 PDE,4W TCEe, 084X 28480 1902=303¢6
A9vR401 19023139 7 1 DIODE=INR 8,25V SX DOe7 Phu 4N TCwe 053X 28480 19023139
AQVR501 1902-0025 4 DIODEZNR {0V SX DO=7 POx_ 4n TCws, 06% 28480 1902=0u2S
A9yR502 19020029 4 DIODEwZNR 10V SX DO0=7 pOm _un tCme, 06X 28480 1902=002%
A9YR701 19023182 0 DIODEwINR 12,1V SX DCOa7 PD®, 4W TCE+, 064X 28480 19023182
49v801 N410e0423 2 1 CRYSTALLGUARTZ (MISC ITEM) 28u80 04100423
Ayg N8165e66510 | S 1 BOARD ASSEMBLY, LOw FREQUENCY 6 28480 081685=66%10
410C1 0160e2257 3 CAPACITORaFxD | 0PF +aSX S00vDC CER 0480 28480 0160=2257
atoc? nN1gCe0lty 1 CAPACITOR=FXD 6,8UF+=10X 3SVDC TA 50289 1500685x903%82
41903 N160au209 9 CAPACITORSFXD ,01UF +a20% S0VDC POLYE 28480 0160-4209
dynCuy N16neu209 9 CAPACITORAFXD ,01UF 4+e20%x SOVOC POLYE 28480 01604209
a10Cs N1e0ed209 9 CAPACITORFXD ,01UF +e20X% SO0VDC POLYE 28480 0160=4209
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A10C6 01e0e2208 4 1 CAPACITOR=FXD 330PF +=5X 3u0VDC MIC4 28480 n160.2208
AyoCy 01603209 9 CAPACTTOR=FXD ,niUF +=20% 50VDC POLYE 28480 0160=4209
Ar1o0C201 N18Ge0l16 1 CAPACITORFXD &, BUFem10% 1SVDC TA 56289 1500685X903%82
4100202 01R0w0197 8 CAPACITORFXD 2, 2UF+ai0x 20VOC TA $6289 1850022%9X90204¢2
A1nC203 0180=0374 3 CAPACITORFXD 1oUFsetoX 20VDC T4 Se289 1500106X902082
a10C204 01600174 9 CAPACITORFXD ,u7UF 4BOe2ny 25VDC CER 28uBC 0160=0174¢
810C205 01400193 0 CAPACITOR=FXD 82PF +eSX 00VvDC MICA 7213¢ DM1SEB20J0300WVICR
410C206 rniUge0192 9 COPACITNR«FXD 68PF +eSX 300VDC MICA 72136 DMISESBOJO300AVICR
AroC207 01602055 9 CAPALITOR=FXD ,01UF +80=20% 100VDC CER LT 0160=205%
410C208 f1e0=4210 2 CAPACITOR=FXD ,022UF ¢=20% SovVDC POLYE 28480 0160=4210
A10C200 01602088 9 CAPACITOR®FXD (O1UF +80=20% 100yDC CER 28ug0 0160=205%
Atocr201 19010040 1 NIODE=SWITCHING 30V SOMA 2NS D015 28480 £190120040
ApocRr202 19010040 1 DIODE=-SWITCHING 30V SoMA 2N§ DOe3S 284Ay 1901-0040
AQoMPY u080=0vu9 1 EXTRaPC BD ARN POLYL ,062«RDeTHKNS 28480 40u0e0749

€00ue8991t 1 TERMINAL, TEST POINT 28480 5000=899)
Arog2o1 1854a0S83 6 TRANSISTOR NPN g1 10e92 pPDE3ILO0M 04713 Mpgwill
4100202 18540583 L) TRANSISTOR NPN 8] T0=92 POEI{OMuw 04713 MP8=A18
A10Q203 185400583 6 TRANSISTOR NPN 8] TO=92 PDR3I1OMNW 04713 MP8eals
A100204 188302818 9 TRANSISTOR PNP 2N29074 9] TDeiB POBUgOMW 04713 2N29074
Ay0G20S 185320036 2 TRANSISTOR PNP 81 PDE31OMa FTB2S0MH2 28480 1853=0036
4100206 18540215 1 TRANSISTOR NPN 81 PDe3SOMK FT3300MHZ 04713 2N3904
A1oRy 069824471 3 RESISTOR 7,15k 1% ,12%~ F TCu0+=100 24Sde Clwi/BaT0a?151eF
AjoRr201 069823540 & RESISTOR 15,4 1X 125w F TCE04e100 2454e Clel/BuTOal5u2eF
AjOR202 0698add4 1 RESISTOR 4,42K 1% 125~ F TC80+4e100 24846 Clel /BoT0wdd2laF
A10R203 0698+35%8 8 RESISTOR 4,02K 1% 128K F TCu0+«100 2u%4e Cym=t/8=T0=4021=F
ALoR204 0698uu44S3 4 RESTSTOR 402 1X ,425w F TCw0eel00 24s4e Cldet/BaTQmli02R=F
AtoR205 0757T«0280 3 RESISTOR (K 1% _12SW F TCxGeelO0 2454e Cuwi/8=TOu100|aF
A10R206 21003154 7 RESISTOR=TRMR |k 10% C 8IPE=ADJ 17=TRN 02111 a3P102
A10R207 069843558 a RESISTNR 4, 02% 1X ,12%5% F TCW0+=100 2454s Clal/BeT0al02ieF
A10R208 0787=0428 1 RESISTOR 1,62K 1% 125K F TCe0+e100 24546 Caml/BeT0eip2l=F
AyoR209 06983484 9 1 RESISTOR &,63% 1% 125k F TC804-100 2u54s Cdni/teT0mpbSiaF
A10R210 071570441 8 RESISTOR B,25K 1X ,12%n F TC=04+a100 24546 Cuel/8=T0e825 1aF
AJ0R211 N757-0401 0 RESISTOR 100 1% 125w F TCm0+el00 2usde C4el/BeoT0ai0]eF
A10R212 210031584 7 RESISTORTRMR (K 10X C SIDE=ADJ 17=TRN 02111 a3pPt02
ApoR213 069843554 (] RESISTOR 4, ,02% 1% 1254 F TCu0e-100 2u54¢e Clel/BaTQmu021eF
A10R214 07570280 3 RESISTOR |K {% ,125W F TCe0ewidoO 2454ue Clwl/B8aTOmi00=F
A1oR21S 069824425 0 RESISTOR 1,S54xk 1% ,125W F T(804-100 24846 Cael/BeT0=15U1eF
A1OR216 069844477 2 t RESISTOR 10,5% 1% ,125W F T{0+=100 24546 Cldel/Bet0ei0S2er
A1OR217 06933156 2 RESISTOR 14,7K 1% ,12%0 F TCu0¢e100 2u%ue Ca=1/8eT0m=1472eF
Af{poR218 07570488 7 RESISTOR $1 1K tx ,125W F TCe0+a100 2u5ues Cuel/8=T0aS]i2=F
A10R219 06984435 2 RESISTOR 2,49% (X 128N F TC804=100 2u84p Cum1/8=T0e24Gi=F
Af1OR220 069803451 0 RESISTOR 133K 1% 125k F TCa0+=100 24848 Cdmi/B8eTO0wi333ar
AjoR221 0787=0468 [ RESISTOR 100K 1% ,125W F TCEOe=100 24s54us Cde)/BeT0eif03=F
AfoR222 n698a3451 0 RESISTOR 133K 1y ,125N F T(u0+=100 2484b Chel/B8eTQei}3def
AjoR223 0698=3451 0 RESISTOR 133K tyx 125+ F TCage=100 2us4s Climi/BeTQai333aF
AjoR224 06984207 6 1 RESISTOR 44, 2K 1% ,125% F TCWO+=i00 24546 Coml/BeT0uil2eF
AtoR22% N757=0442 9 RESISTOR 10K 1% 1258 F 1CE04+=100 2454e Clmi/Bat0eig0ReF
A10R226 0698e447 [ RESISTOR 7,15K 1% ,125% F T(804=100 2usue Cel/BaT0aT1S]mF
A1oR227 21003109 4 2 RESISTOR=TRMR 2x 10X € SIDE=ADJ 17=TRN [TERR} 43p20e
A10R230 0757=0us8 7 RESISTOR S1,1K 1X 125K F T(Ce04e100 24546e Cuel/BeTOmS) | 20F
4108231 07570349 S RESISTOR 22,6X 1% ,12SK F TC80¢alO0 24s5ue Cual/BeTOng2b2eF
A{oR232 0757=0349 S RESISTOR 22,6% 1X ,125W F TCx0+e100 2u846 Ciwl/8eT0e22b2eF
A1OR233 0757.0488 7 RESISTOR 51 ,1K 1% 125w F TCE0+e100 2uSdue Cdai/BeT0=S112aF
A1oR234 07570280 3 RESISTOR 1K 1X ,125+ F TCu0+e)00 24Sue Cdmi/BeT0ei00)=F
410R23S 210yu=3123 0 1 RESISTOR=TRMR 500 10% { SIDE«=ADJ 17«TRN 0211t 43PS01
410R23s neBau014U 3 1 RESISTOR 787 1X 125w F TC=0eelQ0 24546 Clum) /BeTOaTBIReF
A1OR237 0757-0458 7 RESISTOR 51,1k 1% ,125W F TCRO+=100 2uSue cle1/8v70aS{12=F
AjaR238 07570458 7 RESISTOR S{,§K 1X ,125+ F T(R0+e100 24S4e Cael/BaT0e8]]2eF
AtoRrR239 0757=0458 7 RESISTOR S1,ixk 1X ,125W F TCO0+e}00 245406 Cém1/B8eT0nS]12F
ALOR240 069R8<0082 ? RESJSTOR 464 X ,125W F TCmO4ei00 24846 Cuw] /BaT0mlbu0eF
AfoR241 21003122 9 2 RESISTOR=TRMR 100 10X C SIDEeAD) 17=TRN 02141 43Piol
AyoR242 07570442 9 RESISTOR 10k 1X 125w F tCEnselo00 2454e Clei/BoT0ajO0eF
A10R243 06984488 3 RESISTOR 24,9%x 1% 125w F TCe0+e100 2454 Cle}/BeT0m2492eF
BULELT 0787.uusSe 7 RESISTOR 51,1k 1% 125K F TCE04100 24846 Clel/BaTQaSi2aF
A1OR24S n6GR«0082 7 RESISTNR 464 1X ,125n F TCalewloo 245us CUei/BeT0mlbdO=F
410R24b 069843132 4 RESISTOK 261 1X 125w F Tealeml00 24sus Cuel/B8eT0e2pi0eF
A10Uy 1820=1199 1 1C INV TTL LS HEX 1eINP 01295 SNTULSOUN
ay10UQ 1820-1423 ¢ 1€ MV TTL LS MONOSTBL RETRIG DUVAL 0129% SNTULS12IN
A1ous 1820t du? 7 1C CNTR TTL LS DECO ASYNCHWRO 01298 SNT4LS290N
dynuu tR2Getlde 7 IC CNTR TTL LS DECD ASYNCHRO 01295 SNTULB290N
A1oUs 1R20=1244 7 1 1C MUXR/DATASEL TTL (8 4aTOejel INE DUAL 0129% SHTULSISIN
A19Us 182000629 0 1¢ FF TTL S Jek NEGeEDGESTRIG 012958 SNT48 12N
Atour 182C«1197 9 1€ GATE TTL LS NAND QUAD 2elnP 01295 SNTUL SO0O0N
A10UR 18201212 9 ' I1C FF TTL LS Jek NEGeEDGETRIG 01295 SNTULS112N
d10u9 18720=1197 9 TC GATE TYL LS NAND QUAD 2«INP 031299 SNTULSUON
diaugo 1820a1262 L] | 1C CNTR TTL PECD ASYNCHRO NEG=EDGE=TRIG 01295 SNTURGUN
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a1o0U11 1R20e144} 8 1 IC CNTR TTL LS BIN ASYNCKRRD 01295 SNTULS293N
Atout2 18201197 9 1€ GATE TTL LS NAND QUAD 2eINP 01299 SNTULSOON
a10U13 1820«1144 6 IC GATE TTL LS NOR QUAD 2eINP 01299 SN74LSURN
A10Ut4 162yw1197 9 IC GATE TTL LS NAND QUAD 2=INP 01295 SNTULSUON
Ayoligs 182¢=1211 8 1 IC GATE TTL LS EXCL«OR GLAD 2eINP 01294 SNT74LSRON
A10Ute 1#2001278 7 % 1€ CNTR TTL LS BIN UP,DOAN SYNCHRO 01298 SNTULSI9IN
agoUy? 18201278 ? 1€ CNTR TTL LS BIN UP/DOwN SYNCHRD 01298 SNTULSI9IN
Ajouss 12001278 ? IC CNTR TTL LS BIN UP/DOWN SYNCMRO 01295 SNTULS19N
AloULS 1820«1284 S | IC GATE YTL L8 aNDeOReINV d=INP 0129% SNTULSSSN
a10U20 1R2u=1207 2 H IC GATE TTL LS NAND 8elNP 0129% SNT4LSION
AyoU2y 18291207 2 IC GATE TTL LS NAND BaINF 012958 SNTULS3ON
Atoutot 1820«1748 3 IC GATE CM0S NOR QUAD geINP ourT13 MCIU001BCR
AyoUgo02 1820=1745 3 I1C GATE CMOS NOR QUAD 2=INP 0433 MC140018BCP
Ajoutold 18201963 7 I1C FF CvmDS DeTYPE POS=EDGE=TRIG DUAL 01928 CDUO0YIBAE
ajouUt04 1820-1956 8 IC LCH CMO8 COM CLOCK Quan o19eg CDUOU2BE
A10ULO0S 18201956 (] IC LCH ¢MO8 CO™ cLoCK QUaD 01928 ChU0UZBE
Atoutoe 182021956 8 I¢ LCH CMOS COM CLOCK Quan 01928 CDUOY4RBE
Atou2ot 182620188 8 IC CONY BwBeD/A 16=DIPeC 04713 ME1UDBL=8
A1gu202 18260111 7 I1C OP AMP GP OUAL TOe99 04713 MC14S8G
Atou2cd 1826w0111 ? IC OP AMP GP DUAL T0e99 04713 MC1458G
Ayouaod 1826=0111 7 1C 0P AMP GP DUAL TDw99 04713 MC1486G
A1oVR201 1902-0025 4 OICDE=ZNR 10V Sy DOeY PDx 4w TCms,00% 284usdo 1902-0028%
Ajovroo?2 19020041 4 DICDE-ZNR S,11V SX DOe7 PDe 4w TCRe 009% 28480 19020041
A1OVR203 19020786 4 DIODE=ZNR INS37 9y SX DOe? PDE,SW 24d0us ING3Y
ALOVR204 1902=0786 4 DIOCDE=ZNR IN937 9V &X DO=? PDs,SW eudue 1NG3Y
A1OVR20S 1902«0028 4 DIODE=INR 10V SX DO=7 PDm,uw TCmeé,08X 28480 1902=002%
A2 0R16%=b8812 |7 1 BOARD ASSEMBLY, OFFSET GENERATOR 28480 0816566812
A12cy 0160=0174 9 CAPACITOR=FXD ,47UF +80=20% 25VDC CER 28480 01600174
Aj2c2 014000193 [+ CAPACITOReFXD A2PF +e5X Y0onVDC MICA 72138 DM1SEBR0JO300MYICR
A12C3 01604209 9 CAPACITOReFXD ,01UF ¢=20% SOVDC POLYE 28480 0160eu4209
A12cy 01604209 9 CAPACITOR=FXD ,0IUF +=20% SOVDC POLYE 28480 0160e4209
A12c8 01U0=0191 [ 1 CAPACITORFXD S6PF +eSX 300V0C MICA 72138 DMISESS0JO300WVICR
Al2Ce 014000193 0 CAPACITOReFXD 82PF +=5X 300VDC MICA 72138 DMISER20J0300mVICR
Ar2c7 nlenedao9 9 CAPACITOR=FXD ,01UF ¢=20X S50V0OC POLYE 28480 01604209
A12C8 0160e4209 9 CAPACITOR=FXD ,01UF ¢=20% SOVDC POLYE 28480 0160=4209
A12C9 0160=220S 1 1 CAPACITOR«FXD 120PF +85X 300VDC MICA 28480 01602208
A12C10 01800375 4 CAPACITORFXD 68UFsmygX 20VDC Ta S6289 150D686X902002
Al2ctt 01604212 4 CAPACITOR=FXD ,06B8UF +=20% SO0VDC POLYE 28480 0160md@i2
A12€42 n180=0375 4 CAPACITORFXD s8UFeel0X 20vDC TR 56289 1500686Xx902082
Aj2c13 0160e4212 4 CAPACITOR=FXD ,068UF +=20X SOVDC POLYE 28480 0160=4212
A12CRt 19010044 H DIONE=SWITCHING 50V SOMA NS 28480 19010044
A12CR2 1901=0044 s DICDE=SWITCHING SOV SoMa 6N8 28u80 1901#0044
A12CR3 19010044 s NIODE=SWITCHING SOV SoMA N8 28480 19010044
A12CR4 1901=0044 ] DICDE=SWITCHING SOV S0Ma NS 28480 19010044
A12CRS 1901=0044 H NIODE=SWITCHING SOV SOMA oNS 28480 19010044
AL2CRe 19010044 5 DIONE=GWITCHING SOV SOMA 6NS 28u80 19010044
Ayafy 2110-0538 3 1 FUSE ,%4 12Sy FagreBLO ,281%x,093 75918 276,%00
At2xit 04g0=1079 4 RELAY=REED 1A S500Mg 100VDL SYDCeCOIL 28480 04g0=1079
Aok 04901079 4 RELAY=REED 1A S00MA 100VDC SVDCaCOIL 28480 0490el1079
AraLy 914pe013R 2 1 COILaMLD 1BOUH §X G365 ,1550X,375LGeNOM 28480 QLu0e0138
AfaMpy 120S=0033 [ 2 HEAT SINK T0=5/10«39a(S 28480 12050033
a1avp2 12050033 3 HEAT SINK T0eS/T0e30CS 28480 12050033
Ay20y 185320038 2 TRANSISTGR PNP SI PDEIloMw FTS2S0MHZ 28480 185320036
41202 1854=0215 1 TRANSISTOR NPN 81 POS3ISOMw FYS3Q0MN2 04713 2N3904
A120% 18550081 1 TRANSISTOR J=FET NeCHAN DevODE 81 01295 2NS245
A12Q4 185320036 2 TRANSISTOR PNP 81 PDm3lOMm FTe2S0MHI 28480 18830038
A120S 18530016 2 TRANSISTOR PNP 8] PDa3{OMa FTm280MHZ 28480 18530036
A12Ge 1A50.0585 8 1 TRANSISTOR NPN 81 PDmi2,5w FTaSOMMZ 04713 MIE182
L1207 18530400 4 TRANSISTOR PNP 8] DARL TO=92 POBSQOMNW 28480 18530400
41208 18530036 2 TRANSISTOR PNP 81 PDs3joMw FTE280MRZ 28480 1853=003¢
A1209 188400215 1 TRANSISTOR NPN 8T PDE3IS0Mw FTs3gOoMHZ 04713 2N3904
412Q10 1864e0215 1 TRANSISTOR NPN $I PDs3S0Mm FT300MNZ 04713 2N3904
412011 125303041 2 1 TRANSISTOR PNP 81 PDm12,5« FTeSOMNMZ 04713 MJE1?2
412012 18540039 7 1 TRANSISTOR NPN 2N3p538 SI T0=39 PDBiwW 01928 2N30538
415043 1853.0048 3 I TRANSISTOR PNP 81 T0.39 PDESH FTaboMM2 01928 2NUO036
A12Ry 0698.4125 i 2 RESISTOR 953 1x ,125W F TCE04e100 24546 Clai/8aT0a983RF
A12R2 069804411 4 RESISTOR 140 1X ,125n F TCE04e100 2u54s Clm]/8uT0el40RF
A12Ry n698.4uSy [ RESISTOR 402 1% ,125W F TCmQ+=100 2u54e Cuwi/BeTQul02RaF
Ayary 2100=3349 2 1 RESISTOR=TAMR 100 10% C SINEADy faTRN 28480 210023349
A12RS 07570044 1 RESTATOR 12,14 1X 125K F TCu0+=100 26%ue Clml/BeT0etdl2eF




Model 8165A

Table 6—3. Replaceable Parts (cont’d)

Replaceable Parts

c _— Mfr

Reference HP Part Qty Description Cod Mfr Part Number

Designation Number |D ode
4y2Re 07ST.0444 1 RESISTOR 12,1K 1X ,125W F TCH0+=100 24%4s Cual/BeTiw)2i2wF
[XF1.3] 07587anby4 1 RESISTOR 12,1K 1% ,125W F TC0+e100 24S4s Cuel/8=T0w)212aF
412RR n787e04uu 1 RESISTOR 12,1K 1% 125K F TCeO0+ei100 24540 Cuel/B8eTOul2)2eF
A12R9 069824541 1 | RESISTOR 442w 1X ,125%% F TC80+w100 28480 0698484}
a12R1C N6AR3=305S 9 1 RESISTOR 34 5X 25w FC TCme900/¢1100 or121 cB30%S
A12R11 0698euus’ 6 ? RESISTOR 48,7k 1X ,12%% F T(B0+=100 eusde CUw1/8eTOmulT2ef
A12R12 2100033858 3 RESISTOR=TRMR IM 20X C SIDE«ADJ 1«TRN 28480 2100=3358
A12R13 06R3e3355 2 ? RESISTOR 3,3M S5y 250 FC TCea900/+1100 [T 3} CB33SS
A12R14 07570401 0 RESISTOR 100 X ,12%~ F TC®0+=i00 2454ue Cuel/BuT0e101=F
A12R1S N698a44sy 4 RESISTOR 4N2 1% 1254 F TCEO+=100 24546 Cum1/BeTOul02ReF
Al12R16 0787-0348 2 RESISTOR 10 1X ,125W F TCeOewei00 2usue CUel1/B8eT0e]0RN=F
A12R1Y 0767=0988 8 2 RESISTOR 15 1X 5% F TCm0+=100 28480 0757«0988
A12R18 07870411 2 RESISTOR 332 1% ,125% F TCmo+=ino0 2484s Cawi/BeTQulI2RaF
A12R20 21003354 9 RESTSTORTRMR S0K 10X C SIDE«ADJ 1eTRN 2684ud0n 21003354
dy2R21 06985094 1! RESISTOR S,1M Sx ,25W FC TCe=800/41100 01121 cB%185
Air22 0683-106% 7 RESISTOR 10M 5% ,2%w FC TC==900/+41100 o112t CB106S
A12R23 21003122 9 RESISTNR=TRMR 100 10X C SIDE=ADJ 17eTRN 02141 a3P101
Ay12R24 0698a412% ? RESISTOR 953 1% 125~ F TCu0ewl00 2uSue Cuel/BeT0e9SIReF
A12R2% n7STe0444 1 RESISTOR 12,1k 1% 125K F TCu0+¢e100 24Sue Cuol/BeT0w1212=F
A2R206 0787e0u4uy 1 RESISTNR 12,1k 1X 128w F TC80+e}00 2usue Cuel/BoTomidt2=F
A12R27 07%7.0444 § RESISTOR 421K 31X ,[125% F TCw0%e100 24546 Cual/BeToujideF
Af2R28 069844497 [ RESISTOR 48, 7% 1X 125 F TCB0+ei00 24548 Cual/BoT0alld?2aF
A12R29 0757=0280 3 RESISTOR 1K 1% ,12%w F TCs04+=100 24848 Cde)/BeT0e1001=F
Aj2R3p 06833355 2 RESISYOR 3,3M 5% 25w FC TCme900/41100 01121 CB33SS
A12RYy 21003358 3 RESISTORTAMR (M 20X € SIDE«ADJ 1=TRN 28480 2100-3358
A1 2R3 078570401 [} RESISTOR 100 1X ,125+ F TCaoe=l00 24546 Cdo1/8eT0mi0l=F
A12R3Y 0698a44%3 4 RESISTOR 402 1% ,12%Ww F TCu0eal00 24S4e Cum}/8eTQal02ReF
A12R3Y 071870346 2 RESISTOR 10 1% ,125W F TCwoseilo 2uSde Cdel/BeT0al0RO=F
AL2R3S 07570988 8 RESISTOR {5 1X ,SW F TC80e=100 28480 07570988
Af2R36 0757=0411 2 RESISTOR 332 1X ,t2%W F TCEQeeloC 2usSus CUei/BeT0a332R=F
Ay2RY? 01570280 3 RESISTOR (K (X ,125W F TCe0sailo 2usSue Cuml/BeT0ej00iuf
Aj2R38 a787=0280 3 RESISTOR 1K 1% 125w F TC=0eei00 2usSde Cdel/8eT0=10301=F
A12R40 069843444 1 RESISTOR 316 1% 125K F TC80+=l00 2484e Cuwl/BeTOn3l6ReF
AL2R4Y n69Reldldly ¢ RESISTOR 2,26K 1% ,125n F TCuO¢elO00 2uS4s Cliel/BaT0w22bl=F
A12RY3 0698e3444 1 RESISTOR 316 1% ,125% F 1CEOe=lOO 2uS4s Ciwl/BaT0u3isRal
A12R42 N698auu3y )] RESISTOR 2,26k 1% L1254 F TC80+¢el00 24sue Cael/8eT(m2261F
AUt 18201748 3 1C GATE (MOS8 NOR QUAD 2eINP 04713 MCt4001BCP
Ajau2 182600%9 2 IC OP AMP GP T0a49 01298 LMROJAL
Ayaus 1826-0059 2 IC OP AMP GP T0=99 0129% LM201AL
Ar2ud 18260039 2 I1C OP AMP GP T0=99 01298 LM201AL
A12yR1 190220025 4 DIODE=2NR 10V SX DO=7 PDs 4w TCEs,06% 28480 190240025
Aj2yR2 1902e3224 1 2 DIODE=ZNR 17,8V 5% DQO=7 Pnu Uw TCBe, 067X 28480 1902=3224
A12VR3 1902-3224 t DIODE=2NR 17,8V 5% DDe? POZ 4N TCBe, 067X 28480 19023224
Ayuy 0816S=66814 (9 | BOARD A8SEMBLY, HP=IB 28480 0816%8=006514
AtaCy 01801715 8 CAPACITOR=FXD 150UF+et0X 6VDC TA 56289 1500157X9006R2
Ay4C2 0160e0174 9 CAPACITQR=FXD ,47UF +B0=20% 25vDC CER 28480 01600174

A14C3 0160—4209 9 C — FXD .0t UF 50 V 20%

Al4C4 0160--4209 C — FXD .01 UF 50 V 20%
A14C5 0160—4209 C — FXD .01 UF 50 V 20%
AjuCs 01603488 5 1 CAPACITORFXD 470PF +ul0Y {KVDC CER 28480 01603459
Aladd 12913283 ! 1 CONNECTOR 24=PIN F MICRORIBBON 28480 1251=3283
Aruds 12000485 2 i SOCKET=IC 14=CONT DIP DIPaSLDR 2848¢ 12000488
AluMpy 0380=0p643 3 ) STANDOFF=MEX 425S5=IN=LG g=32THD 00000 QRDER BY DESCRIPTION
AjuMp2 08168500205 |7 1 PANEL, WIDDEN 28480 0816500208
Ajdrt 18100138 3 2 NETWORK=RES 10-81P MyLTleyvALyE 28480 18100136
ayda 18100138 3 NETWORK=RES 10e81P My_TJevaALUE 28480 18100136
AfuR3 0787=0042 9 RESISTOR 10K 1% L1254 F TCwQ4el00 24840 C4e1/82T0m1002=F
ALuRy 0757e0442 9 RESISTOR 10K 31X ,12SW F T(m0+wl00 24548 Cuel/BaT(al(02=F
Ay uRS 07570442 9 RESISTOR 10K 1X ,125W F TC®0+e100 248546 Cual/baTom1(02eF
A14Re 0757-04d42 9 RESISTOR 10X 1X ,125% F tCmO+mine 24548 Cdal/BeT0m1002-F
AyuRrR? 0187e0442 9 RESISTOR 10X 1% 125~ F TCmosmlo0 24546 Cuel/BeT0w)002=F
AuRs n78Tandy2 9 RESISTOR 10k 1% ,125~ F TCmO¢eloO 24546 Cami/BuT0mi0n2eFf
A14R9 07570407 [ RESISTOR 200 1X ,125w F TCe0¢e100 2484e CuUm1/8eT0ud0leF
A1481 3101-2169 ! 1 SWITCH - SL .1A 28480 31081860
atayy 18201481 ¢ 1C NMOS 04713 MCo821L
Ajau2 1R20=14AY [ 1¢ NMOS 04713 wMeos21L
Ayays 18201624 7 1 1C 8FR TTL 8 OCTL 1=IAP 01295 SNTUB24 LN
atoud 1R20e14S) L] IC GATE TTL 8 NAND GQUAD 2-INP 01298 SNTUSIBN
ajuqus 1820=1197 9 IC GATE TTL LS NAND QUAD 2<INP 01295 SNT74LSOON
Ajdllg 1820=141¢ 5 k4 IC SCHMITT=TRIG YTL LS INV WEX 1=INP 01298 BNTULSLUN
Adpay? 18201197 9 IC GATE TTL LS NAND QUAD 2e1NP 01299 SNT4LS0ON
ayuaus 182001208 3 IC GATE TTL LS OR QUAD 2etnP 01295 SNT4L 832N
a14u9 1820e1416 S 1C SCHMITTeTRIG TTL L8 IAV WEX feINP 01298 SNTULSIUN




Replaceable Parts

Table 6—3. Replaceable Parts (cont’'d)

Model 8165A

c - Mfr

Reference HP Part ‘| aty Description Cod Mfr Part Number

Designation Number ode
Ayuwy §CR1=1979 1 1 CABLE, RIBBON 279MM 268480 S8 1=1979
Ajs nR168=66515 |0 1 ROARD ASSEMBLY, RAMP aDJuST 28480 0R165=06516
A41%R13 210n=31862 7 2 RESISTORTRMR 200K 10% C SIDEeADJ 17eTRN 02111 43P204
A{5R1S 21003052 4 1 RPESISTOR=TRMR 50 10X € 81DE=ADJ {7=TRN 02111 43P500
A1%R3Y 21003082 4 RESISTOR=TRMR SO 10X C SINE=ADJ {7=TRN LER R 43P500
415R39 2100e3162 7 RESISTORTRMR 200K 10% C SIDE«&DJ 17«TRN gerlt 43PR04
Atlg 0R165=68516 |1 1 BOARD ASSEMBLY, SUURCES 4an 28480 08168*66516
Ay 6R240 21003161 [ 1 RESISTOR=TRMR 20K 310% { SIDE=ADJ 17eTRN o211t 43P203
A1eR243 21003103 6 RESISTORaTRMR {0K 10X C SIDEeADJ 17«TRN [ TSR Rt usP103
A16R250 2100=3103 [ RESISTORTRMR 10K 10%x C SIDE=ADJ 17«TRN 021t a3Plo3
A16RU30 21003103 5 RESISTORP=TAMR 10K 10% C SIDEwADJ 17=TRN Q2111 43P103
A17 08165-66517 BD ASSY—APTD ADJ
a17R230 210¢=3052 4 RESISTOR=TRMR S0 10X C SINE=ADJ 17=TRN 02111 43PS00
A17R340 21003154 7 RESISTOReTRMR (K 10X ¢ SIDE~ADJ 17=TRN ve1s uiPjo2
A17R360 2100-3109 2 RESISTORTRMR 2K juX € SIDE=ADJ 17=TRN 02118 43P0




Model 8165A Replaceable Parts

Table 6—3. Replaceable Parts (cont’d) OPTIONS 002 and 003
Reference HP Part |c Q T Mfr
: A t Description Mfr Part Number
Designation Number |D \ p Code
A2 08165-66519 |4 1 BOARD ASSEMBLY, DISPLAY 28480 08165-66519
A8 08165-66520 1 BD AY VCO CONTROL 28480 0816566520
A1l 0816566511 6 1 BOARD ASSEMBLY, SWEEP GENERATOR 28480 0816566511
A13 08165-66513 |8 1 BOARD ASSEMBLY, AMPLITUDE MODULATION 28480 08165-66513
6 1250-0118 3 1 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 28480 1250-0118
MP14 08165-28102 |1 1 WINDOW 28480 08165-28102
W10 08165-61610 |6 2 CABLE ASSEMBLY, AM QUTPUT 28480 08165-61610
Wil 08165-61610 |6 CABLE ASSEMBLY, AM OUTPUT 28480 08165-61610
CR407 (A8} 1901-0040 1 DIODE-SWITCHING 30 V 50 MA 2 NS DO-35 28480 19010040
K403 (A8) 04901079 4 2 RELAY-REED 1 A 50 MA 100 VDC 5 VDC-COIL 28480 0490-1079
Q414 (A8} 1854—-0215 1 2 TRANSISTOR NPN SI PD = 350 MW FT = 300 MHZ 04713 2N3904
RA41 (AB) 0757-0439 4 2 RESISTOR 6,81K 1% .126W F TC =0+ — 100 24546 €4-1/8-TO-6811-F
R501 (AB) 0757-0442 9 2 RESISTOR 10K 1% .125W F TC=0+— 100 24546 C4-1/8-TO-1002-F
UB07 (A8) 18201747 5 2 IC GATE CMOS NAND QUAD 2-INP 04713 MC14011BCP
MP7 0816500207 PANEL FRONT (STD)
MP8 08165—00208 PANEL SUB
wia 0816561614 CBL ASSY REAR EXT. INP. (OPT. 003)
w1s 08165-61615 CBL ASSY REAR SYNC. OUT (OPT. 003
w16 08165-61616 CBL ASSY REAR QUTP. (OPT. 003}
MPY 04165 002009 PANEL FRONT ) {OPT 002)




Replaceable Parts Model 8165A

Table 6—3. Replaceable Parts (cont'd)

. Mfr
Reference HP Part 1¢| gy Description Cod Mfr Part Number
Designation Number |D ode

L) nB165=66519 |4 | BOARD ASSEMBLY, DISPLAY 28480 0816566519

aCy 0160=0174u 9 F) CAPACITOR=FXD _uJUF +B0=20Y% 2%VDC CER 28480 03160=0174¢

a2C2 Alege0lTd 9 CAPACITOR=FxD ,u7UF +80-20% 2%VDC CER 28480 0160=0174

a2c3 01R0a1T0U 5 2 CAPACITQOR=FXD 4TUFsetoX 6VDC TA S6289 1500476Xx900682

A204 01Rdel704 H CAPACTTOR=FXD 4YUFem10X% &VOC TA 56289 1500476X900682

42D81 19900487 7 3 LED»VISIBLE LUMINTEIMCD IFs20Ma=MAX 28480 50824584

A2D82 1990=0487 7 LEDeVISIBLE LUMeINTEIMCD [FN20MA=MAX 28480 5082-uS84

42083 19900487 7 LEDaVISIBLE LUMSINTEIMCD IFE20MAeMAX 26480 50824584

42084 1990=04A7 7 LEDeVISIBLE LUMaINTEIMED TFE20MAGMAX 28480 S082+4584

42085 19900487 7 LEDeVISIBLE LUMSINTEIMCD IFE20MAaMAX 28udo S0A2=4884

42D8¢ 19900487 7 LEDeyvISIBLE LuMaINTRIM(D 1Fe20MAmMAY 28480 S082e4584

42087 19900487 7 LED=VISIBLE LUMeINTEIMCD [FE20MAaMAX 28480 50824584

A20S8 to 3t 19900670 7 LED VISIBLE YEL 28080 §0824584

A2D832 1990+0485 g t LEO=VISIBLE LUM«INTEBOOUCH IFm3OMA=MAX 28480 508204984

A2D933 2140200186 8 1 LAMPINCAND 683 SVDC 60Ma TeleBULB 0000J 683

A20834 2140%07 06 8 LAMPeINCAND 683 SVDC 60%a TwleBULB 0000J 683

420835 2140evis 8 LAMPSINCAND 683 SvDC 60v4 TejeBULB 0000J 683

420836 214020016 8 LAMP=INCAND 683 SVDC 60Ms TeleByLB 0000J 683

420837 21400010 8 LAMP=INCAND 683 SYDC 60Ma TwiwBULB 00060J 683

A20838 2140=0016 8 LAMP=INCAND 683 SVDC 60Mi TeleBULR 0000d 683

A2p81¢ 21400016 L} LAMP=INCAND 683 SYyDC 60Ms TeleBULB 0000J 683

420840 210000016 8 LAMP=INCAND 683 SVOC 60MA TwleBULB 0000J 683

A2D8uy 2140en016 8 LAMPeINCAND 683 SVOC e0MA Tela=ByB 0000J 683

A2D842 21400016 8 LAMP=INCAND 683 SVDOC 60MA TeleBULB 0000J 083

420843 21400016 8 LAMPINCAND 683 SVDC 60MA TejeBULB 0000J 683

A2088 19900452 3 12 DISPLAY&NUMa8EG {elHAR ,3on 28480 50827731, CAT CeE

A208s8; 199020452 [ NISPLAY.NUMaSBEG {eCHAR , 3k 28480 $082«7731, CAT CeE

A42D8¢3 19900452 6 DISPLAYSNUMSSEG (elHAR ,3aH 28ugo §082«7733, CAT Cef

A20854 19900452 6 DISPLAYeNUMaSEG 1eCHAR ,3an 28480 608247731, CAYT CeE

A2DSSS 19900452 6 NISPLAY=NUMSSEG 1=CHAR ,3aH 24480 §0827131, CAT Ceof

420856 1990=0452 [ NISPLAY=NUMSSES 1wCHAR ,3aH 28480 508207731, CAT CeE

A2D857 19900452 6 DISPLAY=NUMSBEG 1=CHAR ,3oH 28480 5082=7731, CaT Cet

A2D8s88 1990=045¢ ] NISPLAYWNUMBEG jeCHAR ,3aH 28480 §nB2=773i, CAT Cek

420859 1990-0452 [] DISPLAYeNUMSEG foCMAR ,3ax 28480 5082=7731, CAT CeE

420840 19900452 s DISPLAY2NUMaSEG (efHAR  ToM 28480 50827731, CAT (e

A20861 1990=0452 6 DISPLAYNUMSSEG I=CHAR ,3uN 28480 S082=7731, CAT Cef

AZDSH2 199040452 6 DISPLAYeNUMWSEG 1w(HAR ,3en 28u80 508227731, CAY C=E
1200+0589 7 12 SOCKETIC 14eCONT DIPLSLDR 28480 12000589
1200=05R9 7 SOCKETIC 14=CONT DIPSLDR 28480 120020589
12000589 7 S0CKETe1C 14=CONT DIPeSLLR 28480 120020589
12000589 7 SOCKET=TC 14=CONT DIP=SLPR 28480 120000589

4278 120u«0589 7 SOCKETeIC 14«CONT DIPLSLDR 28480 12000589

a2J9 1200=0539 7 SOCKET=IC 14=CONT DIP=SLEOR 28480 12000589

A2J10 1200=0589 7 SOCKETeIC 14eCONT DIPeSLER 28480 120020589

A2J11 12000589 7 SOCKETeIC 14=CONT D]PeSLDOR 28480 12000589

A2J12 12000589 7 SOCKET&IC 14=CONT DIPaSLCR 28480 120000589

42513 120000589 7 30CKET=IC 14=CONY DIPe§LOR 28180 12000589

s2J14 12000589 7 SOCKETeIC {U=CONT DIPeSLDR 28480 12000589

42115 1200=05R9 7 SOCKET«IC 1ueCONT DIPaSLDR 28480 1200-0589




Model 8165A Replaceable Parts

Table 6—3. Replaceable Parts {cont’d)

Reference HP Part |c Qt Descrinti Mfr
; ’ escription Mfr Part Number

Designation Number |D Y P Code
A2m1 1R8U=021S 1 4 TRANSISTOR NPN 81 POR3ISONw FTa300MHZ 04713 2N3904&
h2ge 18540215 1 TRANSISTOR NPN 81 PDE3IS0Ma FTRIQOMHZ 04713 N394
4203 18540215 1 TRANSISTOR NPN 81 POR3ISOMw FTe30OMMZ 04713 aNIS0Y
A2Q4 1884ap215 1 TRANSISTOR NPN S1 PDEISOMw FTB300MMZ 04713 an3sod
4209 18S4=0477 7 2 TRANSISTOR NPN 2N22224 S1 TO=18 PDmSQOMW 04713 2N2Rgeh
4208 1AS4mguT? 7 TRANSISTOR NPN aN22224 8] TO=y18 PDm§poMA 04713 2n22224
ARy 0757=0706 8 U RESISTOR S1,1 1% ,25W F TCage=i00 24546 C8ei/ueT0ng Ry f
A2R2 n757«0706 8 RESISTOR 51,1 1% ,25W F TCw0sel00 2454e CS=1/4nTQuS R eF
A2R3 0757=9708 8 RESISTOR S1,1 1% ,25W F TCE0+ein0 24548 C5al/teTOuSiR|oF
ARy 07570706 8 RESISTOR S1,1 ix ,25W F TCs04al0n 24546 CS5el/teT0nSiR]aF
A2rS 07870280 3 6 RESISTOR 1K 1% 125w F TCuns=s00 2454s Clal/8eT0e]00|=F
A2r6 N787=0280 3 RESISTOR 1K 1% ,12%% F TCaveellp 24546 Clal/B8=T0wi00=F
A2R? 07%57«0280 3 RESISTOR 1K 1% ,12%# F T(CmO0+=100 24S4g Cldel/8oT0w]00]wF
A2R8 67870280 3 RESISTOR i1X 1% 125w F TCmosaiOp 2484 Cdei/BaTomiQ0LnF
A2R9 07570280 3 RESISTOR 1K 1X ,12SW F TCu0+ei00 24S4¢e Cael1/8=T0ui001ef
A2R10 07STe0280 3 RESISTOR 1K 1X ,125% F TCx0ewl00 24S4e Cla)/8=TOm100mF
A2R1 Y 07%7-0281 4 4 RESISTOR 2,74K 1x ,12%5n F TCBO+=100 24546 Cda)/BeT0e2T4)aF
A2R12 07570281 4 RESISTOR 2,74K 1% 125w F TCe0+w100 2uSue Clal/BaT0mdTulf
A2R13 07%7-0281 4 RESISTOR 2,74K 1X 1288 F TCm0+e100 24S4de Cuel/B8=T0=2TuieF
A2RY4 07570281 4 RESISYOR 2,74K 1X 125N F TC80+ai00 2uS4s Cliul/8eT0=2Ty)ef
A2RtS 0698.315% 1 2 RESISTOR 4, ,64K 11X ,125W F TC0+e100 2uS4e Clet/8eT0ulbluleF
A2R1e 069623158 1 RESISYOR 4, 64K tX ,125W F TCR0+ej00 _2uS5de Cael/B8aTombbulef
A2R3T? 0757=0417 8 1 RESISTOR 562 tX ,125W F YCSO+elO0 24sue Cliwi/B=T0nSb2ReF
A2RYS 1810001062 S 1 NETWORKeRES 14wDIP4, 7K OWM X {3 11238 Te0=i=RE, 7K
A2R19 818920005 [ 3 wIRE 22AWG w PVC 1x22 80C 28480 81590008
A2R20 81%940008 0 WIRE 22AWG W PVC 1x22 8oC 28480 815920008
AR21 81890005 0 WIRE 22AWG w PVC 1x22 8o¢ 28480 81590008
A28t 50609436 7 26 PUSKBUTTON SWITCH P,C, MDUNT 28480 S060e9438
A282 S060=9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 5060=943¢6
A2813 50609436 7 PUSKBUTTON SWIYCH #,C, MOUNT 28480 806009438
A284 50609436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S060=9430
A28s C060=9436 7 PUSHBUTTON SWITCH P,C, MOUNTY 28480 0609436
LF1Y 50609430 7 PUSHBUTTON SWITCH P L, MOUNT 28480 S060e9438
A287 50609436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 50609438
A2g8 5060-9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 8060=943¢
A289 S060=9430 7 PUSHBUYTON SWITCH P,C, MOUNT 28480 50609430
Aas1o 80609436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 06009436
A281q 50609436 7 PUSHBUTYON SWITCHW P,C, MOUNT 28480 50609436
42812 S060e9436 7 PUSHMBUTTON SWITCH P,C, MOUNT 28480 S060=943e
A2813 S060=9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 50609436
A2814 5060.9436 ? PUSHBUYTON SWITCH P,C, MOUNT 28480 Sob0=943e
A2818% 5060943 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 50609438
A2816 50609438 ? PUSHBUTTON SKITCH P,C, MOUNT 28480 S060e9430
A2817 S060e9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S060=9436
A2318 50609436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 0609438
A2s819 5060=9436 ? PUSHBUTTON SWITCH P,C, MOUNY 28480 S0609436
A2s20 85060~9438 7 PUSHBUTTON SKITCM P,C, MOUNT 28480 806029438
A2g21 50609438 7 pUSHBUTTON SWITCH p,C, mounY 28480 50609438
A2822 5060e9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S060e963s
h2ses S060-94306 7 PUSHBUTTON SKIYCH P,C, MOUNT 28480 S060=943¢
A2824 $060=9436 7 PUSMBUTTON SWITCH P,C, MOUNT 28480 50609438
A282s €060=9436 7 PUSHBUTTON SWITCH P,C, MOUNT 2848¢ 80609436
2824 80609436 7 PUSHAUTTON SWITCW P,C, MOUNT 28480 €060=943s
A2uy 1820=1200 5 1 IC INV TTL LS HEX 01295 SNTULSOSN
A2u2 1820«0628 9 1 IC TYL 64=BIT RAM 60=NS 0ef 0129% SNTHBON
A2U3 18200491 4 1 IC DCOR TTL BCD=TOeDECL 4=TOs10| INE 01298 SNTUI4SN
Aawy 50811980 4 2 CABLE, RIBBON 279Mm 28480 508121980
Aaw2 50811980 4 CABLE, RIBBON 279MM 28480 5081=168¢0
A2W3 §0P1e1981 5 y CABLE, RIBBON 26C 30SMMm 28480 S081e1981




Replaceable Parts

Table 6—3. Replaceable Parts (cont’d)

Model 8165A

Reference HP Part c| o Description Mfr M#r Part Number
ignati ty P Code
Designation | Number |D
Al 08165-b56511 (9o 1 ROARD ASSEMBLY, SWEEP GENERATOR 28480 CR16Swb051])
At1ct1ot 0tenedelt 3 5 CAPACITNR=FXD ,04TUF +=20% SOVOC POLYE 2BURN 0ieltedely
AyiCaot N160=8209 9 2 CAPACITORFXD ,0iUF +w20% S0VDL POLYE 2RuB0 6160e4209
Ar11Ca02 016020598 1 1 CAPACITORFXD 2200PF setox 250VDC 28480 016040598
Ag1C203 0160421t 3 CePACITOR=FXD ,04TuF e=20% 50YyDC POLYE 28u4BQ 0160e4ély
aAti1g401 n1a0=01186 1 H CAPACITORFXD 6,8UF+=10X 35VDL T 56289 1500685%903532
At1c402 0lpoe0tts 1 CAPACITOR®FXD 6,aUF+=10X% 315yDC T4 S6289 150D685X903582
AriCuol nlboedy! 3 CAPACITORFXD ,04TUF +=20% SOVOC POLYE 28480 0160mdil}
A11Cyod 016042t 3 CAPACTITORFXD ,04TUF s=20x SOVOC POLYE 28480 0160=6211
A11C408 01R0=1704 L 1 CAPACITORFXD 470UFeejoX 6vOC TA 56289 1500476x9006R2
A11C406 0160=4298 & 1 CAPACITOR=FXD 4T00PF ++20% 230VDC CER 56289 COLTFESINET2MI22=CDH
ALtceor™® n160eu3 &S { 1 CAPACITOR=FXD 470PF ¢e5% 300YDC MICA eeudo 016024365
A11Cu08 016UnS374 3 CAPACITORFXD ,047UF SsovDe 2R480 01605374
A11Cuo8 0140=0193 0 1 CAPACITORSFXD B2PF +u8% 100VOC MICA 72136 DM{SEB20J03004VICR
Ar1f4to 0160e6209 9 CAPACITOR«FXD ,01UF +=20% SovDC PQLYE 28480 0160=d209
ERTRIN “leveul§Ts CAPACITom~F YL ,1uF +e20X% 80vOL CER 180087
CEREAA ] (DR S CaPACTITIRaFXD ,tuF +220X% S0VDC CER N180e087s
Aficruol 1901-0044d g Py D1ODE«SWITCHING SO0V SOMA 6NS 28480 19010044
s11CRU02 19010044 5 DIOBE=SWITCHING S0v SoMA 6NS 28480 19010044
Ap1CR40? 19010460 9 > DIODE=STABISTOR 30y 150M2 DQa? 28480 1901=06460
2{1CRUOS 19010460 9 DIODE=STABISTOR 30V 150Ma DD=7 28480 19010460
ApcRLc Tied0ay DICOEaSwITimING 30y Snmé 278 D0w3S 23480 CFoie0040
AL10101 1884aei’ 1 3 TRANSISTOR NPN 81 PUwdS0nvw FT300MHZ 04743 2N3904
A118102 18540215 1 TRANSISTOR NPN 8] PDe1SoMw FTelooMMZ 04713 283904
A11040Y 185ue021% { TRANSISTOR NPN 8] PDE3SOMw FTE300MNZ 04713 2n3904
Ay1Qu02 18530038 4 2 TRANSISTOR PNP 81 PDEY1nMw FTagSomMH) 28480 1853=0036
At1Q403 18530036 2 TRANSISTOR BNP 8] PDB310OMw FT8250MM] 28480 185320036
LYREY.TY 8%6aen7c TRALSISTCR APA 8]
ALIR10Y c757a0442 9 3 RESISTOR 10K 1% 1254 F TC®0em100 24546 Clel/BeTOmig02eF
ALiR102 [TLLEITIT 3 X RESISTOR 4,87k tX% 125~ F TCe0+=100 2usus Cu-l/:-lo-ue71-:
A11R10} n7%7.0349 5 1 RESISTOR 22,64 1% ,12%W F TC804e100 2uSus Cunl/B=T0n22062e
AyiR201 27%7.0280 3 u RESISTOR 1K 1% ,1254 F TCe0esy00 20546 Cuwl/BeTOmi00)aF
At1R202 07%T=0040 7 Y RESIATOR 7,%% 1% ,125¢ F YCs0ee100 2u%4p Cusl/8eT0a?S01eF
ALiR203 2100.3273 1 1 RESISTORTRMA 2% 10X C SIDE«ADJ 1=TRN 28480 21003273
Ay1RY40} N698ey4dls 2 2 RESISTOR 2,49k 11X ,125w F TCe0¢ei00 2u54d6 Cimj/BaT0m@udlef
Ap{Rao2 0698.4u3S 2 RESISTOR 2,49K 1X ,12Sw F TC80+«100 245406 Cael/8=T0e249)eF
AL1R40d 069823700 2 RESISTOR 715 1% ,12% F 1CE0¢elO0n 24546 Cuel/BeTOTISR=F
AL1RGO4 21003122 9 RESISTOR=TRMR 100 10X C SIDEeaDJ 17=TRN 02111 a43P101
AL1RUOS 07570442 S RESISTOR 10K 1% 125w F TCm0¢e100 24%us Cdel/8e70ei002"F
AL1R406 0757-0442 9 RESISTOR 10Kk 1% 125w F TC®04e100 24540 Ca4si/BaTOm]002F
AL1Ru0? 07570280 3 RESISTOR 1K 1% 125w F TC®04e100 2uSus C4=1/8eT0=1001=F
A11Ru08 0757=0419 0 3 RESISTOR 681 1X 125w F TCm0sel00 24846 Cu=1/8~T0mp81R=F
A1{Ra09 07570438 3 1 RESISTOR S,11K 1% ,128W F TCE0+¢=]00 2uSue Cuwi/BeT0eS)]iaF
ALiRuto 21003351 [} 1 RESIGTOR=TRMR 500 10% C $IDE=ADJ {wTRN 28480 21003351
AqgRuy 0698.°0A% 8 1 RESTSTOR 1,96K (X ,12%W F TCBO+w]CO 24546 Cuei/B8aT0u]Bp;F
At1R420 07870842 REZIYTON 10X 1X ,125W F TCRQeel00 245us Cuwl/B8eTQm]002aF
A11R421 06980465 ARESISTOL 100K 1% ,12%% F TCE0e~100 24346 Cuwl/BeT0al003eF
AL1Ru22 0eB3e0uld RESISTOR 081 1Y ,1254 F TC=0eaigy 01121 Cuel/BaT0agl{Raf
Ay1R423 31053184 RESTSTOS«TRMR (X 10X C SINE=ADJ 17=TRN 02111 ayPio2
AytRa24 0787=046¢C SESIETOR &1 ,9 1y 1254
A{tRU2S Co98a. 898 RESI8YC? 90k . X L1254
AL1RU28 2190e3182 RESISTORTRMR 200k 10x C SIDE«ADJ {7eTRN 02111 43PR04
Al1Ru29 0757=0281 SESIYTCR 2,74n X 1254 F TCE0ee100 24S4p ClUel/BaT0e2TuleF
AL1Ru30 075Te0u4q QESISTOR 12,17 1% 128w F T(Cm0eel00 2u%54s Cusl/BT0o12]2eF
LERE-T'R 3} A6IALBLUT RESIS§T-2083.81%x 1. Sw F TCW0e=iOQ 24s4e Coel/BaTlaubTRaF
AL1R432 ¥ n757-0200 QESISTAR S,p2K 11X ,12%~ F TCBO4=100 24548 Clel/8aT0e8p2]aF
ap4Ryy 2.ovumstnd DESTETOR= MR X 10% € STOEwADJ 17-TRN 02111 a3piod
TR 0683. 6565 SESLATOR o, 8 M 5X 128w
AL tRUUO 0757=0280 3 RESISTOR 1K 1% 125w F TCmOsel00 2uSue Cdnl/BaT0el00]nF
A11Rud 0737.0280 3 RESISTOR {k 1X ,i2%w F TCmy+=100 24548 Cuwl/8eT0mi001eF
ALIRTY n81740038 THERMISTOR DISC S5%eOMM TCaeu,u%/C=DEG
ArgUrot 18201956 8 s IC LCH CMOS COM CLOCK QUaD 01928 CDu042BE
Attuto2 1820«19S6 8 IC LCH CMOS COM CLOCK Qu#D 01928 CD4UOURBE
Ar1uyol 1820=-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4OU2BE
A1iu108 182041958 8 1€ LCH CMOS COM CLOCK QuaD 01928 COuNyBE
At1Ut0S 182001956 8 1C LCH CMOS COM CLOCK QUAD 01928 CDuou2BE
Al1utos 18201963 7 3 1¢ FF C#0S O=TYPE POS~EDGE~TRIG DUAL 01928 CD40Y 3BAE
Ayuror 1820=1963 ? It FF CMOS DeTYPE POSLEDGESTRIG DUAL 01928 €040 IBAE
Atgysod 182001963 7 1C FF Cv08 DeTYPE POSeEDGESTRIG DuAl 01928 CDu0) IBAE
A11U109 1A20e1965 9 1 1C GATE CMDS NOR TPL 3=INP our13 MELU029BCP
Ar1utto 182¢=1970 6 ' 1€ GATE CMDS DR QUAD 2=INP 04713 MC14071BCP
LIRTVIRN 182020629 0 1 1C FF TYL 8 Jex NEG=EDGE-TRIG 0129% SNTHSLI2N
a1tur12 18201964 8 2 IC FF CMO0S Jek POS=EDGE«TRIGC DUAL 01923 CDU027BE
AUl 1R20=1961 L] 1 IC GATE CMOS NAND TPL JeINP 06713 MC14023BCP
Aprugre 1BPCal74T |5 1 1C GATE CMDS NAND GUAD 2eInP 04713 MCL4011BCP
Artvaon 182620180 0 1 1C TIMER TTL MONO/ASTBL 04713 MC148SP]
|
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Table 6—3. Replaceable Parts (cont’d)

Replaceable Parts

Reference HP Part |c| o e Mfr
: . t Description Mfr Part Number

Designation Number |D Y P Code be
A11u202 18201241 4 1 I1C MUXR/DATA=BEL CMDS BeTOm=ieINE BeINP 04713 ME14812CP
At1U203 1A20e1122 0 3 IC CNTR CMDQ BCD SYNCHRO PUAL 04713 MC14Sy8BCP
Apjuzod 1820e1122 9 IC CNTR CMOS BCD SYNCHMRO Dual 04713 MC14818BCP
AL1U208 1820=1122 0 I1C CNTR CMOQ BCD SYNCHRO nual 04713 MC1US1BECP
At1uson 1820-1964 8 1C FF CMOS JeK POSEDGE=TRIG DUAL 01928 CD40278E
A11y3o2 1820e1114 0 2 I1C CNtmR CMDs BIN §YNCHRO POSeEDGESTRIG 04713 ME14S1eCP
At{uso3s 1820=1114 0 1€ CNTR CMO8 BIN SYNCHRO PNSeEDGE=TRIG 04713 MC14816CP
A11Us04 18200603 1C
A11U30S 1820=2603 1c .
A31U306 182000603 1
A11U307 18200803 1c
Af1Usos 18202015 2 1 1C GATE CMOS EXCLeOR QU&D 04713 MC140T0BCP
A11u3e9 1820=201%7 8 1 IC GATE CMOS AND QUAD 2eINP 04713 MC140BIBCP
A11U401 18260462 1 1 1C CONV 10=Be(/a 1&=DIPeC 04713 MC3410CEL
Aj1U4ce 18260111 7 | 1C OP AMP GP DUAL TOw99 0471y MC 14886
A11Us03 1826-054uY 5 t IC
Ap1Uaoa 1826-0543 M4
AL1VREO1 1902=0i84 [} 2 NIODE=INR 16,2V SX NO=T Ppa,4W TCm¢,060% 28480 19020184
ALIVR402 1902+018¢ [ CIODE«INR 16,2V S% DpDe? POE, 4w TCB,086% 28480 19020184
A11YR4OD 19020041 4 2 DIODE®INR 5,11V SX D07 Ppm, 4w TCme,009% 28480 19020041
AytvRYoY 19020041 4 OIODEWZNR 5 11V S D07 POB, 4N TCRa, 009% 28480 19020041




Replaceable Parts Model 81656A

Table 6-3. Replaceable Parts (cont’d)

. Mfr
Reference HP Part |c Qty Description Cod Mfr Part Number
Designation | Number D ode

TR n8165e66513 |8 1 BOARD 483EMBLY, AMPLITUDE MODULATION 28480 08165605113

0R16%5=26513 14 1 oC BOARD, BLANK 2548y 08165=20513
Ay13cy 0tR0-174b S ? CcapaCltpreFxD 185uFe=10X 2nvDC T4 56289 150D186x902082
at3c2 niRg=1748 H CAPACITOR=FXD 1SUF4=10X 20VOC Ta 56289 1500156902082
41303 n160=0174¢ 9 L3 CAPACITOR=FXD ,4TUF +80=2nX 25VDC CER 28uBy 0160=0174
413Cy 6lby=0174 9 CAPACTTORFXD ,47UF +80e2nx 25vDC CER 28480 01600174
d1xcs 01603508 CAPACITORFXD (uUF ¢80=20% SOVOC CER 28480 01603508
A13Cs 0N160=0174d 9 CAPACITOR=FXD ,4TUF +80-20% 25vDC CER 28480 0160=0174
A13C7 016023879 7 5 CAPACITOR®FXD ,01UF +=20% t00VYDC CER 28480 01603879
Ay1Ca 0160=3879 7 CAPACITOR=FXD ,01UF +¢e20% j00VDC CER 28480 01603879
A13C100 nN160=d209 9 1 CAPACITOReFXD ,01UF ¢a20% 59VOC POLYE 28480 0160a4209
A13C300 0160e0174 9 CAPACITOR=FXD ,47UF +RB0=20X 25VDC CER 28480 016020174

*

A13C3ot 01p0=3879 7 CAPACITOR=FXD ,01UF ¢=20% 100vDC CER 28480 0160=3879
A13c302 01600576 s 1 CAPACITOR=FXD ,J1UF +=20% SOVOC CER 28480 05600576
A13C303 6160=3879 7 CAPACITOR=FXD ,01UF +=20% jJo0VOL CER 28480 03160-3879
A413C100 01603879 7 CAPACITORFXD ,01UF +e20% 100VDC CER 28480 016023879
A13CRY 190120040 1 5 DIODE=SwITCHING 30V %0MA 2N8 DDe3S 28480 19010040
Ay3CR2 19010050 3 2 NIODE=SWITCHING 80y 200w 2n8 DQe3S 28480 19010050
A13CR100 190100460 9 2 DIODE-STABISTOR 30V 150Ma DQeT 28u80 19010480
A13CR101 19010040 1 DICDE=SWITCHING 30V S0M& 2N8 00a3§ 28480 19010040
AyyER102 19010460 9 DICDEwSTARISTOR 30V (%0MA DQe7 258480 i90i=0600
A13CR103 19010040 H DIODE=SWITCHING 30v SOMA 2n8 D0=3S 28480 1901=0040
A13CRI04 19010040 1 DIODE=SwITCHING 30v SoMa 2n8 DOe3S 28480 19010040
A13CRI0S 19010050 3 DIODESWITCHING B8OV 200MA 2N3 DQe3S 28480 19010050
A13CR106 190120040 1 DIODE=8wITCHING 30V SoMA 2N§ DQe3S 28480 1901=0040
A13Ky 0490w1034 { 2 RELAY 2C 12vDCeCpIL ,54 350y0C 28480 04901034
ALIK2 0490-1034 1 RELAY 2{ 12vDCeCcOIL ,58 3S0VDC 28480 0490=1034
A13K3 0ue0e1079 4 1 RELAY=REED 14 500MA 100VLC SVDCeCOIL 28480 04901079
413MPY 01801=22301 (7 1 HEAT SINK 28480 01401-22301
A413Q1 1884=0215 1 7 TRANSISTOR NPN 81 PDe3S0Mw FTe30OMMZ 04TLs 2N3904
A1102 188320036 2 3 TRANSISTOR PNP 8] PD=3ioMw FTERSQOMHI 28u80 1853e0036
A1303 185420215 1 TRANSISTOR NPN 8] pD=3ISnMa FTE3Q0MHZ 04713 2N3904
AL3Q4 188420218 1 TRANSISTOR NPN 81 PD8YIS0Mn FT®300MMZ 06713 2N3904
Af30s 1853.0086 2 3 TRANSISTOR PNP 8] PDe3igMa FTeyo4M2 27014 2NS087
A1306 188340036 2 TRANSISTOR PNP 8] PDs3ioMw FTB250MHZ 28480 18530036
Ay3gy 185310036 2 TRANSISTOR PNP 81 PDa310Mw FTBRSOMMZ 28480 18%3=003¢
A13G100 185420392 5 2 TRANSIITOR NPN 8] PDB3{0vw FTBSOMMZ 04713 2NS088
A13G101 18800392 5 TRANSISTOR NPN 81 POSILOMA FYRSOMMZ 04713 2NS088
At30102 18540215 1 TRANSISTOR NPN 81 PDE3S0oMw FTa3goMMI 04713 2N3%04
A13Q103 18842021% ] TRANSISTOR NPN 81 PO=3S0Mw FTu3g0oMHZ 04713 2N3904
A13gyod 1884.0215 1 TRANSISTOR NPN 81 pPDE3SONW FTEIQOMMZ 04713 2N3904
A13010% 185320086 2 TRANSISTOR PNP 81 PDe310Nw FTRUOMNZ 27014 2NS087
A130408 1863=008¢ 2 TRANSISTOR PNP 8] PDm31O¥% FTEYQOMAZ 27014 2NS08T
4130200 18840215 1 TRANSISTOR NPN 81 POa3SoMw FTs3o0oMMZ 04713 2N3904
4130301 18530218 2 H TRANSISTOR PNP 81 T0e18 PDBISOMA 28480 18530218
4130302 18530218 2 TRANSISTOR PNP 81 TO=18 PDu36OMN 28480 1853=0218
A130303 18540354 9 2 TRANSISTOR NPN 8] TDe52 PDE36OMw 28480 18%4=0354
A130304 1854m0354 9 TRANSISTOR NPN 8] TOeS52 PD836OMW 28480 1854a0354
A13030% 18540637 1 1 TRANSISTOR VPN 2N2219A 81 10«5 PDSBOOMW 01298 2N2R2198
A33RY 2787 .0u3p 3 1 RESISTOR S t1x tX 125k F TCaO¢=]00 24Sub Cuwi/B8eTOmSL){nF
A13R2 0787.0u39 RESTSTNR 6,81k tX 125w F TC80¢=]00 2usus Cami/BeT0ebly b
A1 3Ry 073725230 3 5 RESISTOR iX 1X ,125W F TCadeei00 2uSus (el /BeTQai00leF
Ay 1Ra 075720349 5 RESISTOR 22,6K 1X ,125% F TCEO+e100 24546 Cuei/BeTOn2262eF
A13RS n757.0349 5 RESISTOR 22,6 1% 125+ F TC8Q¢al100 264546 Cual/BuT0wp2b2eF
Aq3Re 0787=0349 5 RESISTOR 22,6K (X 125K F TCEO¢e100 2454u6 Caef/BeTlad2b2eF
A{3R? 069804425 0 5 RESISTOR {,84K §x 125K F TCEO+«]100 24S54u6 Cliej/BaTOaiSut=F
A13IRA 0757«0123 3 1 RESISYOR 34,8% 1X ,125% F TCw0ta100 28480 0757«0123
413R10 07570433 8 1 RESISTOR 3,32k 1x ,12%% F TCB0¢eto00 2uSue Clel/BeT0n3321eF
Ay3R11 069844425 0 RESISTOR 1,54K 1X ,125r F TCRMO+300 248us Cuel/BeTOulSu)aF
A13p12 07STe0401 ] L RESISTOR 100 1% ,125w F YC80+=100 2usus Ciw]/BeT0w)0]=F
A13R13 0698.4421 & 3 RESISTOR 249 1X ,125w F TCe®0+ei00 2uSdue Cle) /BeT0=2U9R"F
413R14 n757.0401 [} RESISTOR 100 1% ,1254 F 1Cw0+ei00 2454e Clmi/BeT0n]0laF
AL3R1S 07870422 S 2 RESISTOR 909 (X ,1254 F TC®04al00 2uSus Clel /8aT0=909R"F
L13R100 n757=0338 2 1 RESISTOR 1k 1X ,25w F TCw0+-100 2454b CSel/taT0e1001eF
A13R101 toale10%5 s 1 RESISTOR 1™ SX ,25w FC TCee800/4900 01121 CRi05S
A13R102 2100~3358 3 1 RESISTOR=TRMR ¥ 20X € SINEeADJ 1eTRN 284890 2100+3358
413R103 n787e0442 9 H RESISTOR 10K 1% ,125W F TCEO+e100 24Sue Cuml/BeT0el002eF
Ay1Ry104 0698wddzy [ RESISTOR 249 1X ,12SW F TCmoe=100 FELYT Cuel/B=T0=249ReF
A13Ry108 N698allRy 6 RESISTUR 249 1% ,125W F TCa04a$00 24%us Cuai/BeT0ed 9RaF
A13R106 069840082 7 > RESISTOR 464 1% ,125w F 7Cs0+el00 2454s Clhwl/BeT0elbliler
A13R107 N698annR2 7 RESISTOR 4bu 1X 1254 F TCmOes]00 24548 Cunl/BuTOalbdpwr
AR08 06984435 2 [ RESTSTOR 2,49% 1% ,125% F TCe0+a100 24%46 Clel/B8eT0u249 aF
A13R109 N69R L4438 2 RESISTOR 2,49« 1X ,12%K F T(®04e100 24S4e Cum}/BoT0w2udlaF
AL3R110 07%7mCule 7 2 RESISTOR 511 (% ,125~ F TCm0seiOoO 24546 Cuaj/BaTOeS]RaF

6—44



Model 8165A

Table 6—3. Replaceable Parts (cont’d)

Replaceable Parts

.. Mfr

Reference HP Part ¢ o Description d Mfr Part Number

Designation Number |D Code
Af3R11Y 06988469 2 1 RESISTOR 1,15 1X 125w F TCu0+e100 24540 Cae1/8eT0e] 151 =F
A3Ry12 [(RA3ALITT 9 RESISTOR 10K 1% ,125W F TCwo¢=100 24548 Cue1/8eT0m1002%F
ARy 20 0757=-0407 6 4 RESISTOR 200 1% ,125% F TC804e100 24548 Cdml/BeT0e20]eF
AL3R128 0787e0407 6 RESISTOR 200 1X 1254 F TCm0+eio0 24340 Cuei/8=T0=201=F
A13RI22 0757.0317 7 [ RESISTOR 1,33k 1X ,125W F TCS0+e100 24Sue C4e1/8eT0mi33]eF
AtIR123 2100-3351 6 1 RESISTOR=TAMR 500 10X € SIDE=ADJ 1=TRN 28480 210023351
A13Rs24 069844425 0 RESISTOR 1,54k 1X ,125W F TCR0+e100 245ue Cdei/BeT0e18uteF
AP3R12S 07%7a0401 0 RESISTOR 100 1% ,125W F TC=neel00 24508 Clel/BeT0mi0leF
A13Ry26 07570401 0 RESTSTOR 100 1X ,125w F TCRO+e100 24%4e Cdet/BeT0alpleF
Ag3Ry27 078740417 8 4 RESISTOR 562 1% ,125W F TCE04el00 24%4e Cael/8eT0a562R"F
Ay3R128 21003095 5 1 RESISTOReTRMR 200 10X C SIDE=ADJ {7=TRN 02111 43P201
A3R129 07%7-0417 ] RESISTOR 562 1% ,125W F TCR04e100 24Sue C4mi/BoTOnSE2RF
A13R130 07570401 0 RESISTOR 100 1% ,12%5W F TCe04e100 24546 Cual/8eT0e)f{eF
AL3R13y 0757=0401 0 RESTISTOR 100 1X ,125W F TC80+e100 2u%us Cuel/8nT0=]0)nF
A13RS40 07%7=0401 0 RESISTOR 100 1% ,125W F TCmd4e100 245us C4nl/8mT0ei0feF
A13R141 07870422 H RESISTOR 909 1X ,125W F Tc®0selQ0 24508 Cdel/BeT0m90GRF
AI3R142 21003350 s 1 RESISTOR=TRMR 200 10X C SIDE=ADJ 1eTAN 28480 2100=3350
A13R143 07570407 6 RESISTOR 200 1X ,12%W F YCB0+e100 24548 Clei/8oT0a201=F
AL3R144 07%7%0407 6 RESISTOR 200 1% ,125K F TCmO+e100 24%4s Cam1/8=T0o20)F
A13R200 07570394 0 [ RESISTOR S1.,1 1% ,125W F 7Ce0e¢=100 24848 Cael/8eT0as iR ep
A13R2014 0757=03%4 0 RESISTOR 81,1 1% ,126W F TCw0¢el00 2usup Cawi/8=T0ng iR =f
AL3R202 07570346 2 ] RESISTOR 10 1% ,125W F TCm0+e100 26548 Caei/BeT0eiOROF
A13R203 07570346 2 RESISTOR 10 1% ,12%w F TCmpeel00 2uSdas Clhmi/BaTuiQROWF
AL3R204 07870280 3 RESISTOR 1K I1X ,125W F TCs0ee)00 24840 C4el/8eT0el00=F
A13R20S 075720280 3 RESISTOR 1K 1X ,125% F TCw0¢e100 24546 Cusl/8eT0=1001er
A13R206 07570280 3 RESISTOR 1K 1X ,125W F TCmOee100 24546 Cuml/8eT0=1001eF
AL3R207 07570280 3 RESISTOR Ik 1% ,125W F TCs0ee100 2uS4e Cdmi/8eT0=3001=F
At3IR208 0698w44ad 3 H RESISTOR 4,87k 1% ,12%% F TCw0+e)00 24548 Cumi/8eT0aup?iep
A13R208 0698a444s 3 RESISTOR 4, 87K 1% 128K £ TCu04ai00 2uSue Cuel/BaT0nul T er
AL3R210 21003123 0 1 RESTISTORTRMR 500 oy C SIDEeaDJ 17aTRN 02111 43PSo01
AL3R211 009824438 ? RESISTOR 2,49% 1X 125K F TCEO+=i00 24548 ClUel/8eT0e249  0F
A13R212 0698e4428 [ RESISTOR 1,%4K 1% 1250 F TCEO¢ei00 24S4e Ciul/8aTOuiSuleF
A13R230 069844428 [ RESISTOR 1,54K 1X ,12%W F TCNO+al0O 24%4e Chml/80T0u{S41eF
A13R231 0757=0401 0 RESISTOR 100 1X 125w F TCm04ei00 24548 Cdwi/8mT0ni0leF
AL3R232 0787=0418 7 RESISTOR 511 1X ,125w F TCwQ4w100 2454e Clel/8eT0eS| 1Rl
A13R300 06984435 2 RESISTOR 2,49% 1X ,128%w F 71C80+a100 24546 Cdeai/BaT0u24SeF
A13R301 07570394 0 RESISTOR Si,1 1% 125K F YC804e100 24546 Cde1/8eT0eS 1R =F
A13R302 07570394 0 RESISTOR St,1 1% ,12%W F TCm0¢=100 24%4e Cuwl/8eT0n8 R eF
Ag3R303 07570417 8 RESISTOR 562 1% ,125W F TCs0+el00 24546 Cawl/8eT0e8b2RF
A13R304 078720417 8 RESISTOR 562 1X ,12%W F TC=0¢elo0 24sue C4wl/8eT0nS2R=F
413R30S 069844037 0 6 RESISTOR 46,4 1% ,12%5W F TC®0saio0 24548 Ciel/BeTQuitbRUF
A13R306 069804435 2 RESISTOR 2,49% 1% ,125% F TCm0+=100 24546 Cini/8eT0w2d01wF
A13R30Y 069844037 0 RESISTOR 46,4 1% ,125W F TCS0+=100 24546 Cae1/8=T0mybRUF
A13R308 069844438 2 RESISTOR 2,49K 1X ,125W F TCEO+a100 24846 Ciw1/8eT0=2491eF
A13R310 07570384 8 2 RESISTOR 20 1% ,125W F TCao+a100 19701 MFUC|/8=T0=20R0=F
Ag3Ryyqy 07570384 L] RESISTOR 20 4% ,125W F TCs0+ei00 19701 MFUC)1/8eT0w20R0F
A13R312 06984037 0 RESISTOR 46,4 1% ,125W F TCe04=100 24548 Caw1/8eTQulbRyF
A13R313 06984037 [] RESISTOR 46,4 1% ,12%+ F TCEOe=100 24546 Cuwi/BeT0=lbRYer
A13R318 07570394 0 RESISTOR S1,1 1% ,125w F TCm04e100 26546 C4wi/BuT0aSiR]eF
AL3R31S 07570394 0 RESISTOR St,1 1X ,125W F TCmO4=100 24S4e Cael/8eT0aS R eF
At3Rs1e 06984037 0 RESTSTOR 46,4 1% ,12%W F 7Ca0¢=100 24548 Cdel/BaT0udbrueF
AL3R3LY 069844037 0 RESISTOR 46,4 1X 125w F 1Cu0¢=100 24%4e Clai/8eT0nlbRUeF
Ag3Ry18 069823437 2 4 RESISTOR 133 1% ,125W F TCEO+e100 245468 C4el/8eT0w] 33ReF
Ay3R319 069823437 2 RESISTOR 133 1% ,125W F TCm0¢4el00 24S4e C4al/8aT0m|J3RaF
A13R320 0757e0401 0 RESISTOR 100 1% ,125W F TCmo4=i00 24548 C4ymi/8=T0et0|F
Ap3R321 069843437 2 RESISTOR 133 % ,125K F TCe04e100 24546 C4ul/8eT0el33RaF
A13R322 069803437 2 RESISTOR 133 1% ,125% F YCE04e100 24546 C4el/8aT0el33R=F
A13R323 07570394 0 RESISTOR 51,1 1X ,125W F TC®0+=100 24546 Cuml/8eT0eS R nF
At3R324 07570394 0 RESISTOR 51,1 1% ,12%W F TC®04=100 24540 Com)/8aT0uS|R1=F
A13Uy 1826=0111 ? 2 1C QP AMP GP DUA| TQe99 04713 MC14S8G
AL3U2 18260111 7 IC OP AMP GP DUAL T0e99 04713 MC 14586
Ay3us 1826=0389 1 | 1c 28480 1826=0389
AL3U4 188840030 6 1 TRANSISTOR ARRAY {e=PIN CER DIP 28480 18580030
Ay 3Rt 1902-0041 [} 1 DI0DE«ZNR 5,11V S5X Dpe7 PO=, 4w TCE=, 009X 28480 19020041
AL 3VR100 190220048 1 1 DIODE=2NR 6,8)V SX DOa7 PD®, 4N TC®e,043X 28480 190220048
A13VR200 190243048 7 H DIODE=ZNR 3,48v SX Dpe7 PN 4w TC8e,058% 28480 190203048
At3vR300 1902-3048 7 DJODE=INR 3,48V %X DO=7 PON,4W T(Se, 058% 28480 1902=3048
Ay3vR30) 19023203 6 1 DIODE«ZNR 14,7V 5% DOa7 POm, 4w TCwe, 057% 28480 19023203
A13W1 08165=61609 |3 2 CABLE ASSEMBLY, VCO/AM 28480 0816501609
Ay3w2 08168561609 |3 CABLE ASSEMBLY, vCD/AM 28480 0816861609
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Model 8165A Service

SECTION Vi
SERVICE

8—1 INTRODUCTION hazards involved (for example, fire and
electrical shock). Where maintenance can
8—2 This section contains the information to be performed without power applied, the
service the HP Model 8165A., The information includes power should be removed.
theory of operation, troubleshooting, schematics, compo- When servicing is complete, the After Service
nent layouts and block diagram. Safety Check must be performed.
8-3 The schematics and component layouts are
organized as ‘Service Sheets’ which are identified by a 8—6 AFTER SERVICE SAFETY CHECK
large number within a square in the lower corners. A
table relating these Service Sheets to board assemblies 87 Execute the following checks when servicing
is given in Table 8—1. Schematic diagram symbols are is completed.
given in Table 8-3.
8-8 Disconnect power cord from line, Visually
inspect interior of instrument for any sign of abnormal
Table 8—1. Index to Assemblies internally generated heat, such as discolored printed circuit
boards or components, damaged insulation, or evidence
Assembly Service Sheet of arcing. Determine cause and remedy.
A1 Keyboard 8A,8D
A2 Display Board 8A, 8C, 8D 8—-9 Check cabinet/ground pin continuity in
A3 Processor Board 8A, 8B, 8C, 8D accordance with |[EC/VDE, Flex the power cord while
A4 Qutput Amplifier Board 4A, 4B, 4C, 9A, 9B making the measurement to detect any intermittent
Ab Timing Board 2B, 2C discontinuity. Check internal ground connections on
A6 Power Control Board 4A, 4C, 9A, 9B boards and frame. Also check resistance of any front
A7 Burst Board 1 or rear panel ground terminals marked J; .
A8 VCO Control 2A,6
A9 Reference Loop Board 5A, 5B 8-10 Check cabinet/line isolation in accordance
A10 Low Frequency 3 with |[EC/VDE. Replace any component which results in
Generator Board a failure or refer to production Memo or Service Note
A11 Sweep Generator Board 10 issued by product division for alternate action.
A12 Offset Generator Board 4C
A13 Amplitude Modulator Board11 8-11 Check line fuse to verify that the proper
A14 HP-1B 7 value is installed.
8-12 Check that safety covers are installed.
84 SAFETY CONSIDERATIONS 8-13 Check that all coaxial and flat cables inside
are properly connected. Check that all boards and the
8-5 This section contains warnings and cautions heatsink on the chassis are properly connected. Verify
that must be followed for your protection and to avoid that the board clamp is fitted.
damage to the equipment:
8—-14 inform Hewlett-Packard (internally, the

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

Maintenance described herein is performed

with power supplied to the instrument, and 8-15 SERVICE BLOCKS (THEORY/
protective covers removed. Such mainten- TROUBLESHOOTING)

ance should be performed only by service-

trained personnel who are aware of the 816 The theory of operation and troubleshooting

81



Service

is divided into Service Blocks, each Service Block corres-
ponding to a complete function within the 8165A. In
addition to providing information on device bus data
transfer, Service Block 1 also deals with overall instrument
troubleshooting, including a detailed block diagram of all
HP 8165A functions. The purpose of the general instru-
ment troubleshooting is toprovide a fast means of
isolating a fault down to a function. The Serviceman
should then proceed to the Service Block providing
detailed theory of operation and troubleshooting hints
for that function. A table relating function to Service
Block is given in Table 8—2.

Table 8—2. Index to Service Blocks

Service Block Function
1 Troubleshooting Tree/Device
Bus Transfer
2 Burst
3 Frequency (VCO Control, VCO,

Sine Shaper, Driver, Low Fre-
quency Generator, Phase Locked
Loop)

Output

Microprocessor and Display
Power Supply

Sweep

AM

B NN

Model 8165A

8-17 Tables and Figures within each Service Block
are given three-digit codes e.g. Figure 8—3—1. The first
digit refers to the Manual Section (8), the second digit
to the Service Block and the third to the Figure number,
e.g. Figure 8—3—1 means Section 8, Service Block 3,
Figure 1.

8-18 IC INFORMATION

8—-19 IC information is given following Table 8—4.
This information is in HP Part Number sequence and
provides such details as pin assignments, truth tables

and timing diagrams for individual !C's,

8-20 BOARD EXCHANGE PROGRAM

8-21 Hewlett-Packard operates a blue stripe ex-
change program for the microprocessor board A3
(08165—69503).

8-22 Handling procedure: Using the troubleshooting
information in this section, the fault can be localized
down to board level. If the faulty board is A3, it should

be returned on the blue exchange program together with

a description of the operating fault(s) caused by the

board.



Mode! 8165A

Table 8—3. Schematic Diagram Notes (1 of 2)

The following symbols conform, as far as possible,

Service

with

ANSI Y 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

E

---"
—_————

i

947

— & rnnwe?

xV

General

Resistance values are in ohms, capacitance values in
microfarads and inductance values in microhenries uniess
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 iine 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 identified
an 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 common-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 ali connections with the same
potential have the same number.

Specific potential difference with respect to a potentiat
reference level, eg.

+10 VvV

Schematic Referencing

Signal
number

S~

Schematic
number

Signal
number

N \
— e @——-»—-—-—»——-r——gh—

/

- Schematic
number

6

These references on a signal
leaving a schematic diagram

These references on a signal
entering 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.

indicate the signal origin.

The circle contains the signal
number and the square contains
the number of the schematic

to which that signal originates.

—o/o—
_0/9_

-
O Sl
s

o]

bead

thiti

A\ Y

i

AN

O¢

Components

Normally open toggle switch. Circies {O) are used for
the contacts to indicate a locking type switch.

Spring return, 2-position transfer switch. Triangle (&)
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
Multi-junction diode
Diode

Zener diode

Schottky diode

Light Emitting Diode {LED)
Photodiode

Fuse

Neon

Filament lamp
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Service
Table 8—3. Schematic Diagram Notes (2 of 2}
Terminals and Connectors Logic Symbols
Positive logic is used unless otherwise specified,
—O— Soldered connection, H
—_ 3 -
2| ve 2-input NAND gate

Example of fixed male and female 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

Volitage source

Current source

913 Inverter

Flip-flop

Complex functions Control function

Dependency

Control block

—G2 Logic funcuon

Ll REG
Data block

3

—_— QB2 p———-~ Output depends on B and G2

Wired AND connection

Wired OR connection

4-input NOR gate

open collector

3 4

Three-state device.

Output is high-impedance
when EN is false, rrespec-
tive of input. Normat
operation when EN s true,

Control tunctions:

Gygate, C-clock

EN-3-state, R-reset (Q low}

S-set {Q high}, 1t () -count up (down)
— shift > edge-triggered.

Logic functions:

REG-register, SEL-selector
CNTR-counter, (DE)MUX-(de)multipiexer

Output depends on A and G1

4
D— Schmitt trigger
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{TOP VIEW)
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BCD-TO-DECIMAL DECODERS/DRIVERS

18200491

Model 8165A

4 15

12 13
Vee
OUTPUT

11

10
‘154: R =4kl NOM

‘L154: R =8k NOM
‘164: R = 130 1 NOM
‘L164: R =260 £ NOM

Vce
TYPICAL OF ALL OUTPUTS

EQUIVALENT OF EACH INPUT
INPUT

OUTPUTS

FUNCTION TABLE

INPUTS
D

G2
@)
az
.

G1
H = high level, L = low level, X = irrelevant

functional block diagram and schematics of inputs and outputs

4-LINE-TO-16-LINE DECODERS/DEMULTIPLEXERS

logic

H = high level (o1}, L = low level (on)

1820—-0495
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Modeil 8165A

- 1ty =N fof

ki)
X1 X2

1820—-0567 VOLTAGE CONTROLLED MULTIVIBRATOR (MC 4024 P)
Voltage-
P
Reference fret De:‘::::)r _ Low-Pass _ Controlied
Oscillator- o Filter o Muttivibrator
MC4344/4044 MC4324/4024
{Typical application)
o +N
N Programmable fo
Counter
X1 X2 MC4316/4016
4T*-*-*]"3 MC4318/4018
20— VCM —{>o—oe
Vee: VEM =1, 13
Output Buffer = 14
Gnd: YVCM=5,9
Output Buffer = 7
External Capacitor for
12 VCM _Do_o 8 Frequency Range Determination

MEMORY CELLY
BIAS N TRORK

18200628 64-BIT READ/WRITE MEMORY
functional block diagram
:|!,L1‘ | l2|. C'!L)\ B L‘\
} * »{:EF »l’_‘_;}a »—!—«
o T T FEH FEH
s
o PN — eree oS
ol [T~
:
w — T
{
o
o L 7T o
=0
o ==
R -
- ‘UJ
G
b _\u T e
S )-
= k)
I
15 T »-E,;C;}«
=)
“
FUNCTION TABLE
me [we [ oreEraTION CONDITION OF OUTPUTS
L L | wWrite Complement of Data Inputs e 1 ’-‘D‘fj ’—0"] "M
L | H [ Read Compiement of Selected Word enant
H L | Inhibit Storage Complement of Data Inputs oata g;‘
H | H | Do Nothing High weats ) o \'\:‘\
os

“

2 | sense
© [ outrurs
=




Model 8165A Service
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | @
L H X X x|nH 0
H L X X x|L H P
L L X X X |H® H* L]
H H | Lt t |ag Qg
H H | H L H L 1
H H i L H L H 1cK 1K “ 1R
H H . H H | ToGoLE SN74S112 (. N}
H H H X x |ag Qg

50/30/100 -MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES

DATA INPUTS cLOCK
Vee CLEAR Qp Qg 1
URURERERIASRINERI AR BUR |
CLEAR Qp o] 8 Qg
COUNT/ CLOCK 4
LOAD 1
CLOCK
oc ¢ A oa 3
v{l2[]3f{iefls([]6]]7?
COUNT/ Q¢ [+ A Qa CLOCK GND
LOAD M
DATA INPUTS
asynchronous input: Low input to clear sets Qa,
Qg, Qc, and Qp low.

SN54176, SN74176
paTaa @
COUNT/ |3
LoAD
PRESET -
oa p—— 18
cLean L3t N Qa
ciock 1 8 T
CLEAR
oaTas L0
[
PRESET -
4 as g
crock 2 8 —a> cx
x
CLEAR
@
DATAC
= 1
PRESET @
ac
>
CLEAR
1
DATA D l
‘ l
PRESET
dbcx
dpp—*
CLEAR
O
_+ . . . dynamic input activated by transition from a high level to a low level
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Model 8165A

QUAD 2-INPUT NOR GATE POSITIVE LOGIC NEGATIVE LOGIC
4 a
) O~ :
5 5
6
7 7
10 10
14 14
12 15 12 15
13 9 13 9
Ve =Pint
Vcez = Pin 16
Vegg =Pin8
Dual Type D Master-Slave
Flip-Flop
st s
CLOCKED TRUTH TABLE RS TAUTH TABLE
Eov [RER—— a1 2 T D Qe R _| s Qnay
E1 ® T & Qn n
1D B T T S
= W G O C
3 DontCare hal I lad NO
14— c-cg-Ce N D - NotDatinea
Cco—de A Clock H 15 3 Clock transition
PO D o s low <@ 8 migh siate
hl_—‘p Veet = Pin 1
a2 14
1 .
E{?“_‘D Veez = Pin 16
SO a5 VEg=Pin 8
$212—
BINARY UP/DOWN COUNTER
1 0——JPE aol—os6
5 O—o0{Carry In
TRUTH TABLE 90—R Q1p—on
10 O—-myoy
PRESET Up/Down
CARRY IN| UP/DOWN | ENABLE | RESET| ACTION 10— cClock  Q2—04
1 X 0 o No Count 40—ro
o 1 ] 0 Count Up 120—{p1 Qap—o02
o o o 0 Count Down 13 O——<{ P2
X X 1 9 Praset ao—e3 Corry| o7
X I3 X 1 Reset Cut
X = Don’t Care Vpo = Pin 16
Vgg = Pin8
1820-1122 o _ .
DUAL BCD UP COUNTER 1
(MC14518B) C Q1—o0 4
2 Qz2pl—¢ 5
Enasbl
TRUTH TABLE ol . a3t
CLOCK | ENABLE | RESET ACTION 7 o ]
o 1 [} Increment Counter
Clock Qop—o 1
o N ] Incrgment Counter °
ha x [) No Change c ai—on
X e 0 No Change E“‘:" az—o "
S 0 [} No Change A Q3o
1 . [¢] No Change
15 O0——
x X 1 Qo thruQ3 =0 Vpp = Pin 16
Vvgg = Pin 8
X = Don’t Care




Model 8165A Service
1820—1188
PHASE-LOCKED
Loorp BLOCK DIAGRAM
P e ——— =
l I Phase 1 3 'czqu‘
rCB;, :I(‘r: Comparstor 2 1 PCPout
1 -l04 vCOout
VCO;, 90 1 Voltage H—011 R1
| e [1O0 M2
vasts! o : (veo) o5 cin
! "':f‘:] 1
1 Source Follower 10 SFg e
inh 50—
AL L. o Sp—— 018 2o
1820—-1193
50/30/100-MHz PRESETTABLE DECADE OR BINARY COUNTERS/LATCHES
DATA INPUTS CLocK SN54177, SN74177
vee CLEAR Qp B 1
URERRERIASRINIR  RIR NER oaras
L T[T ] = l
PRESET
CLEAR op D B Qg cean 112 I oa 2 aa
CLOCK 1 8) QP T
COUNT/ CL‘OCK<
LOAD 1
CLOCK CLEAR
x ¢ a0’} [ S
I l 1 l T DATA B ho) H}p—ﬂ
I 2 3 ‘ s s 7 PRESET ®
11
I Qg Og
COUNT/ oc \C A, Qa cu.c;cx GND
DATA INPUTS clock 2 &L T
asynchronous input: Low input to clear sets Qga,
Qg, Qgc, and Qp tow CLEAR
DATAC 3
= ]
PNES!Y% @ ac
LT
CLEAR
DATA O (Lil} -H
. 3
FIES(TQ TS
D!
—pr
CLEAR
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18201194 SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

‘193, 'L193, ‘'L.$193

13} sORROW
e oUTPUT
112) caray
- OUTPUT
DATA _{15) —
INPUT A rLf
B e 2 outeut 0
T
ue _(5) a,
count ——1>
el uteute ouvuts OATA (1)
—ors =
INPUT B —
ic: Low input to load sets Q, = A,
logic: Py A 5 Qg 2 ouTpuT 0p
QB'B,QC'C.tndQD'D N
DATA _(10}
{ )»
INPUT C L r
1] Qc| 16 QUTPUT OC
T
S O
DATA 8]
NPUT D =
2>
CLEARLDOJ -
D suteut ag
T
LOAD {11}

1820—-1197
Vi 48 4A 4y 38 3A v
QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
positive logic: {:%
Y = AB v s e s e ]2
1A 18 1Y 2A 2B 2Y GND
SN74LS00 {J, N)
1820—-1212

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

1 2
v CLR CLA 2CK 2K 24 2PA 20

FUNCTION TABLE
wi (] Iul jng (] ini (wile

INPUTS OUTPUTS T
PRESET CLEAR CLOCK J K ja @ [“ EJ
L H x X X |H L « s S
H L X X X L H pex Pex
L L X X X | H* H* @ X cm:]
- L_—v
H H | L L |Qg Qg Y—\
H H i H L H L 1 1] ) 4 [ . r []
H H ' L H L H 1K kL3 19 1PR i) 10 GNO
K H . H H | TOGGLE SN745112 (J, N)
H H H X X |Qg Qg
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1820-1217
DATA SELECTORS/MULTIPLEXERS ‘1514, L8151, 'S151
FUNCTION TABLE
(TOP VIEW) INPUTS OUTPUTS
CATA meUTS oaTa seLECT SELECT STROBE v
v “ v n 7 Iy } © C B8 A S
w] [w] [u] [u] [u] [n] [w] | X X X H L H
J J l l ] L oL oL L Do 00
A L L H L o1 DY
o . L H L L D2 D2
L H H L D3 D3
o o v e s H L L L Da Da
J 1 T T T H L H L D5 DS
LR RMRUIRURRL H H L| L |D6 D6
e Wowow] oo |or &
H = high ievel, L = low level, X = irrelevant
positive logic: see function table EO, Et..  E15 = the complament of tha lavel of the respective E input
DO, D1 ... D7 = the leval of the D respective input
8-CHANNEL DATA SELECTOR
1820—1241 TRUTH TABLE
yedxo  veolmie c | 8| a |inweit|oisasle| 2
2 —f x1 Dis = 16 ‘o’ o o g g i‘°
o 1
3 qx2 o o | 1 0 o 0 x2
4 qx3 cpPw o | 1 1 0 0 X3
5 . x4 8012 1] o] o [) ) xa
6 "3 x5 AN 1 [} 1 [} [} x5
7 &3 x6 Inh 310 1 1 4 o [ X6
8 C3vgs X739 t 1 1 1} 4 x7
-] ® ® 1 o] o]
High
@ @ L4 ® ! Imp.::lnc.
¢ = Don’'t Care
1820-1244 DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS
STROBE A DATA INPUTS ouTPUT FUNCTION TABLE
VCC 26 SELECT, 2y SELECT
DATA INPUTS STROBE | OUTPUT
Bl juljaf{(n]injjelje INPUTS
8 A co c1 [or4 Cc3 G Y
X X X X X X H L
L L L X X X L L
L L H X X X L H
L H b3 L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
sTAoBE G HoOH X x x L L
1G  SELECT DATA INPUTS LAS H H X X X H L H
Lo . Select inputs A and B ars common to both sactions.
positive logic: see function table H = high level, L = low leval, X = irrelevant
18201266
TRI-STATE® Hex Buffers
MM70CS7/MMBACS7 MM70C97/MMB80CY7
Ve 013, Ing ouT, ng ouT, "y our,
DISABLE | INPUT
lu 15 lu lll Ilz In I'n ) DIS, DIS; INPUT | OUTPUT
0 0 [} 0
0 0 1 1
X 1 X H.z
1 X X H-z""
"Qutput 56 only
**Output 1-4 only
l I I X = trrefevant
1 2 3 4 5 1] T 1
m|s4 11 ouT, N, oUT, Ny OUT,  GND

TOP ViIEW
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1820-1278

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

191, 'LS191 BINARY COUNTERS

di

]
|
|
|
|
|
]
i
|
|
|
!
|
e

i

|
'
Il
- o
MAX/MIN -: Ol | I
- i |
I i
mePLE CLOCK _ __J ' : l l ! !
: 7, "» [} v o2 2 2 1 ° " " " I
eounw-u——-l
l l cowvw—-'—lmmv-l L—— -
N/ 2>
LOAD

1820—-1279

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONT.

‘190, 'LS190 DECADE COUNTERS

croen L4 P50
Loao | o3 mwes
: H ”‘I' 1] CLOCK
) ! - - - — — — AF]]
LD O e e - — = — wanm
[ e e . —
[ ] I 1 ] '
1 e e e — — —— —— OATA {18}
DATA .
INPUTS Ll e ot e e e e e —— — — —
< |
ST IZIZZZZZZZZCC _—
! - - - - - - - - ha - e - ERAME G L]
o1 ) — e — = = =
" ] - - - ’_“
—!
cLock ) l i I l | I I l l ! l l
[y '
R
[ ) bata _h
cownnr | : : : | woute
! | I 2 outrur 0p
enane | 1 1
| 1 ( ¢
o " T | (
N ' -
-—- ! L L :
.~ - [ D
R B ' ;o
I
.o p—1 t [ —
Q¢ ( | ! ) DATA (W1 =
- 1 ; T wevre - r s
- | 1 { ) PRESET [0
Gp L ! it l —q. ac
- (R ' 1 '
- 1 | | ) H> ex
MAX/MIN -‘l V1 I I Lo =
ot : - gt
RIPLE CLOCK 4 ' Lo D___Y
1 , 1 ) o [ 2 2 1) ' : 7
I ' L—_COUNV ur —-———4‘— INHIIT —.I ‘b—-‘ COUNT DOWN ——4 DATA )
! wut o
Loap
Qo
ono 1S |




Model 8165A Service
4-BIT MAGNITUDE M
1820—1340 COMPARATOR
TRUTH TABLE
40— {A> 8l INPUTS
6 O——1(A=Blin COMPARING CASCADING OUTPUTS
5 0—{ (A<B)jy (ADBlg  }—013 A3.B3 | A2.82 | A1,81 | A0,BO [A<B | A=B | A>B | A<B | A=B A>B
10 0—{ A0 A3>8e3 X X X X X 1 0 ) 1
A3=83 [A2>82 x x X X 1 o 0 1
10— 80 A3-83 | Az-82 [A1>81 x X x 1 0 o 1
70— A1 {A=B)out —o03 A3-83 | A2=B2 | A1=B1 |A0>B0 | X x 1 0 o 1
o— A3-83 | A2=82 | A1=B1 | AO=BO o ° 1 ) o 7
° 81 A3-83 | A2=B2 | A1=BY | AO=BO o 1 1 o~ 1 o
20— A2 A3=-83 | A2=B2 | A1=81 | Ao=80 1 o 1 1 0 [
10— B2 (AL B)gyt —012 A3=B3 | A2-82 | A1=B1 | AO<BO | X X X 1 g g
A3-83 | a2=2 |[A1< 81 x X X x 1
150 A3 A3=83 | A2<B2 x X x x X 1 o °
14 0—— 83 Vpp = Pin 16 A3<ea X x x X x X 1 0 o
Vss = Pin 8 X = Don’t Care
QUAD 2-INPUT AND GATE
1820-1400 POSITIVE LOGIC NEGATIVE LOGIC
SO o
2 2
5 5
7 7
14 O*W 14
1nM 1
13 15 13 15
Veer = Pin 1
Vegz = Pin 16
VEg = Pin8
1820—-1418 4-LINE-TO-10-LINE DECODERS (1-OF-10) “42A. '142, ‘LS42
NO. BCD INPUT
0D C B A
INPUTS OUTPUTS 0 t L L L
vee A B ¢ ©o 88 7 ; t t : ':
3 (L L H O H
4 L H L L
5 [L H L H
6 [L H H L
7|t H H H
01 2 34586789 8 H L v L
|—j‘_71jy T-lLi—\Y_ 9 [H L L H
H L H L
1 2 3 4 S [ 1 o |lH L w w
0 1 2 3 4 5 [3 GND : H H L L
OuTPUTS <
2 |H H L H
positive logic: see function table - H H H L
H H H H
1820-1423 RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

‘123,°L123, °'Ls123
FUNCTION TABLE

[ ineuts OUTPUTS
CLEAR|A B| O @
T [x x{ L ~
X H X L H
x |x v| L H

H Lty u

H oW | U

+ Wl

vee

1 Raxt/
Cext

2
CLR 2B 2A

| [0

1
1A

2
18

3 4 13 L} ? L}
1 1@ 20 2 2Rex/GND
CLR Cext Cext

logic: see function table
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18201442 DECADE AND 4-BIT BINARY COUNTERS

functional block diagrams

" 290, 'LS290
3)
R
*290, 'LS290 290, 'LS290 52 9
BCD COUNT SEQUENCE BI-QUINARY ({5.2) 290, 'LS290 110) J QF—=—0a
(See Note A) (See Note B) RESET/COUNT FUNCTION TABLE INPUT A CK
P
count_0UTPUT counT —_OUTPUT RESET INPUTS OUTPUT K
Qp Gc %8 Ca Qa Qp Gc %@ [Roin Rotzt Rar Rorz)| 9o Oc Qs Qa
o [t L t t 0 L L U ¢ ] H L x [C C L U
Al L L L H 1 L L L H H H X i L L L L (5)
2 v v onoL 2 L L oMot X X H O H|® LU o# J Q Qs
3 L L AN 3L L oMo x L x L COUNT weut g O cx
4 [ 4 LMoL oL L x L x COUNT K
5 L H L H 5 H L L L L X X . COUNT
6 LM oML 6 |H L L H x L L x COUNT
7 L H H H 7 H L H L
8 H L L L 8 H L H H p
9 H L L H 9 H H L L
NOTES: A. Output Qg is connected to input B for BCD count L CK
B. Output Qp is connected to input A for bi-quinary K
count.
C. Output Qp is connected to input B.
D. H = high level, L = low leval, X = irrelevant
5 is ci (8] o0
CK
R OH-
12)
RO(”(('I:!
Ro(2)
QUTPUTS
INPUT INPUT
Vee Aoy Aoy 8 A Qp
‘293, 'LS293
9
J Q { )QA
INPUT 4 A10) cK
K
5
1) s ofe—0p
OUTPUTS INPUT B ——————— cK
positive logic: see function tables X
NC—No internal connection
{4)
'293, °L.5293 49 Gc
COUNT SEQUENCE 293, 'L 5293 CK
(Ses Note C) RESET/COUNT FUNCTION TABLE K
COUNT QUTPUT RESET INPUTS ouUTPUT
% Q¢ 9% 9a Roi)  Ro2) [9p Gc 98 Ca
o L ot Lot W ] L L C t L ol (8)
Tt ot LM L x COUNT Qo
2 L v Mo x L COUNT cK
3 (v L K oH K
4 L H L L Ro(1) 12
5 L H L H Ro2 {13)
6 L H W oL 2
7 L W W oH
8 [H L oL L
9 |H L L H
v | H oL H oL
no|H L W OH
2 olw oW oL
13 H H L H
MoH OH WL
15 H H H H
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1820—-1445
4-BIT BISTABLE LATCHES
INPUTS|OQUTPUTS 1’ 15 14 13 12 n 10 ]
o ¢l a @ T ]
L H L H l a a f ) ] ]
H H H L
x L| a Go G D D G
H = high level, L = low level, X = irreievant ——E___—L{’—
Qg = the level of Q befors the high-to-low transition of G,
functional block diagram (each latch) ——-‘E H—-—
G D D 6
| ] Q | Q <]
pATA a T 1T 1
—a 1 2 3 4 5 ] 7 s
TO OTHER 1) 18 10 ENABLE 20 20 20 GND
LATCH 12
ENABLE logic: see function table
1820-1485
- e
Monostable Multivibrator
H
Voo 1RCexr 1Cexr 10 0 2CLR 3 24
16 15 " 13 2 1 10 |l
- L
|| |1 l: ] s Is ]v Il
1) 1 1ClR d 20 2Cexr 2R/Cexr GND
TOP VIEW
INPUTS OUTPUTS
CLEAR A B a a H = High level
L = Low level
L X X L H t = Transition from low to high
X H X L H + = Transition from high to low
_ML = One high level pul
x x L L H LT O fow leve putse
H L t o r X = lrrelevant
H ! H gL -
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1820—-1644

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘248, ‘249, 'LS248, 'LS249

FUNCTION TABLE
DECIMAL
oR INPUTS BI/RBOT OUTPUTS NOTE
FUNCTION |LT jRBI| D C B A a b (3 d L] f 9
0 H H L L L L H H H H H H H L 1
1 H X L L L H H L H H L L L L 1
2 H X L L H L H H H L H H L H
3 H X L L H H H H H H H L L H
4 H X L H L L H L H H L L H H
] H X L H L H H H L H H L H H
6 H X L H H L H H L H H H H H
7 H X L H H H H H H H L L L L 1
8 H X H L L L H H H H H H H H
9 H X H L L H H H H H H L H H
10 H X H L H L H L L L H H L H
11 H X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H X H H L H H H L L H L H H
14 H X H H H L H L L L H H H H
15 H X H H H H H L L L L L L L
-1} X X X X X X L L L L L L L Lt 2
RBI H L L L L L L L L L L L L L 3
LT L X X X X X H H H H H H H H 4

H = high level, L = low level, X = irrelevant
The blanking input {Bl) must be open or held st a high logic level when output functions O through 15 are desired. The

NOTES: 1.

ripple-blanking input (RB1) must be open or high if blanking of a decimai zerc is not desired.

2. When » low logic level is applisd directly to the blanking input {B1), all segment outputs are low regardiess of the level of any

other input.

3. When ripple-bianking Input {(RBI) and inputs A, B, C, and D are at & low level with the lamp test input high, all segment ocutputs

go low and the ripple-blanking output (RBO) goes to a low level {response condition).

4. When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low is sppliad to the lamp-test input, all

segment outputs are high.
181/RBO is wire-AND logic serving as blanking input {(BI) and/or ripple-bianking output (RBO).

‘248, "249, 'LS248, ‘L5249

(TOP VIEW)
e B o
outeuTe " : 1
N : 1> M
» » " ] u n - M
SO it e
:
4
L‘h IJ I'J I *“E
(K] LN - ul
¢ —-j ) a 1) Ut
LK l':.. D A [ ’L' f : .
"1
vt
o [ TS
+ b 3 4 [ ] q 1 H
N C, LA " LG A, oM "
TeST OUTY -
oty Tt wouts s ®_outeur
e B HH ’
1] i our‘vuv
—— H
T oe outeur
e g 8| .= !
LOGIC DIAGRAM
1820—-1956 QUAD LATCH
s °°% |> Latch g o0
Clock 1
Polarity 3 do
8
D1 —0 Q1
7 |> Latch 10
2 ——g &
TRUTH TABL 02 o—{> o002
cLOCK[POLARITY | @ 3 “ "
) [) Dets o &2
e (] Latch ?
. Vpp = Pin 18 .
e — B o> o
14 Lstch 1
et 4 a3
18

8—16
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Service

DUAL TYPE D FLIP-FLOP
BLOCK DIAGRAM
T
S
5 D opF—11
3 c Qf——2
A
TRUTH TABLE 4 l
INPUTS QUTPUTS 8 _—j
cLock! [oata | ReseT| seT Q a S
ey ] [} [} ] 1 9 o Qp—— 13
e 1 [ [} 1 [
N_ x [ 0 Q [ g:_
nge ~
x x 1 [} ) 1 1M —-c a Gp— 12
X x [} 1 1 0
X X 1 1 1 1 ’0—"—1
X = Don’t Care Vpp =Pin 14
t = Level Change Vgg = Pin?
DUAL J-K FLIP-FLOP
? —ﬁ
S
L Q 1
TRUTH TABLE 3—c
INPUTS OUTPUTS*
ct{ o] x| s | r [ant{aner]Crnt i L]
1 X 0 0 [ 1 [
/] x [ [ 0 1 1 0 '__I
i X 0 0 o 0 1
=] x 1 o 1] 1 0 1 9—]
| X X ] [} x Qn | Q@ | NoChangs S
x | x | x | + 0 | x ¥ o ro—yJ ap—1s
X X X 0 1 X [ 1 13—C
X X X [} 1 x 1 1 -
11—k al—14
X = Don‘t Care R
t = Level Change 12 l
1 = Present State
¢ = NextState Vpp = Pin 16
Vgg = Pin8
18201976 HEX BUFFERS
Noninverting MC140508

Vee

NC = Pin 13, 16
Vgg = Pin 8
Vee = Pin 1
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Model 8165A
1826—0180 TIMER Yec
Qs
‘D
arounp 1] 8] vee 3n
TRIGGER E 7 | DISCHARGE sgl?;::EL
output [3] [6] THRESHOLD ;'I‘_;Es"' O s
RESET CONTRO 6 O—1{COMPARATOR
5 D s o
>
R
TRIGGER
COMPARATORH—O 2
R
Dis-
CHARGE =
7 O— ﬁ
L RESET
f FLIP FLOP o)}
| ouTPUT I
STAGE
s &y
ouTPUT GROUND
1826—0188 ss (s
EIGHT-BIT MULTIPLYING A1Q A20 A30 A4Q ASO ABD A7 Ai
DIGITAL-TO-ANALOG RANGE T5 Ts T’ T" T9 T"’ T” 2
CONTROL -—
CONVERTER 1 Current Switches '—oylo
[TIITTTI I
R 2R Ladder [ Bias Crrcunt :l—-o?
GND
Veetis ) I l
14 o4 : —o13
Reference vee
15 O~ Current
Veatt-) Amplitier
16
COMPEN
Vee ba
NPN Current
Source Pair
18260462 TEN BIT, MULTIPLYING FIGURE 2 - TEN-BIT D/A CONVERTER
DIGITAL-TO-ANALOG BLOCK DIAGRAM
CONVERTER msB LS8
A1 A2 A3 A4 A5 A6 A7 AB A9 A10
PN CONNECTIONS 4T ST sT 7T ST 9T10T11T12T13T
- g
vee [I Current Switches }_3
Vet T
Q::: L T T T T T T T TT
Gna E B Ladder Terminators
q
OumurE Vee TrimminagnNetworks
[ T T T I T T T°1
MSBE _[Tapse
E R.2R Ladder -
Digital 1 I Digital Vref(+) I
(nputs E Inputs 16 0—+
15 o] Reference Bias Vee
- L o Surrent T Circuinry | 18
(]
L L2
VEE Gnd




[ AS TIMING

A8 VCO CONTROL BO

A7 BURST BD

AS REF LOOP BOD

XX RS

g B BOEREREERD

T

JLLER BLOCK DIAGRAM

1 8-1-1. 8165A Block Diagram (Digital Part)
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Model 8165A Service

SERVICE BLOCK 1
TROUBLESHOOTING TREE

GENERAL

The purpose of this Service Block is to provide a fast fault-locating procedure. Having located the function at
fault, detailed circuit operating theory and down-to-component troubleshooting hints are given for the function
in one of the following Service Blocks. Details of which Service Block relates to which function are given in the
following. Basically any 8165A malfunction can be categorized as follows:

1. Control-microprocessor with the device bus and related circuits.
Service Blocks dealing with this category are the Service Block 1
(device bus) and Service Block 5 (microprocessor).

2. Display/Keyboard — Service Block 5.

3. Any analog function block with its related device bus receiver,
Service Blocks belonging to this category are:
Service Block 2 {burst), Service Block 3 (frequency), Service Block 4 (output stage),
Service Block 5 {microprocessor and display), Service Block 7 (sweep), Service Block 8 (AM}.

MASTER SLAVE's

1P BUS
DISPLAY
KEYBOARD

COMMAND LINES
HDAT, NDDV, HINH

#P AND
ASSOCIATED
CIRCUITS @ 3
« BURST
X
W FREQUENCY
16 BIT INT BUS E 3 QUTPUT
> 19 SWEEP
AM

Figure 8—1—2. Categories of 8165A Malfunction
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TROUBLESHOOTING

In order to locate the trouble, operate the 8165A via front panel or remotely, or together with the corresponding
test equipment.

Display
and Output
Wrong

See Service
Block 5

. g AnyE See Service
cope requency Error

LF or HF Block 3
1654 ]

| Display See Service
o 9 Q 90] WrorgkOutput Block 5

/7 Output See Service
Defective, Sync.
Out OK Block 4
Panel Function
Controller
__See Service
Block S
Front Panel
Operation, Remote
unction OK.
Burst See Service

Sweep or AM
Defect

Block7 Or 6 Or 8

Figure 8—1-3. Troubleshooting Tree
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INTERNAL DEVICE BUS DATA TRANSFER

GENERAL

The 8165A Block Diagram, Figure 8—1—1 shows the relationship between microprocessor and slaves (display and
analog section).

This Service Block provides all the necessary information regarding the internal device bus in order to understand its
function, and thus trace any trouble to the microprocessor or one of the related function blocks.

THEORY OF OPERATION

Microprocessor

The microprocessor is the data and instruction center of the 8165A Programmable Pulse Generator. It generates the
control information required by the instrument dependent on inputs from one of two sources:

a) Keyboard inputs when in manual control
b) HP-IB inputs when in remote control.

During operation, inputs from one of these sources program the desired output parameters. These parameters are
frequency, duty cycle, burst, amplitude, offset, sweep, FM, AM, the inputs modes and the output modes,

When the instrument is in the remote control mode, the keyboard switches are disabled and output parameters
can be entered only through the HP-IB,

For detailed troubleshooting information on the microprocessor itself — see SERVICE BLOCK 5.

Device Bus Acceptors

The receiver end of the 16-bit device bus comprises latches and address acceptors for each block (frequency etc.). The
acceptor circuit recognizes its own address and generates the necessary load pulse(s) for loading data into the latches.

There are three control lines which handle the DATA/ADDRESS transfer and reset the acceptor circuits. These are as
follows:

NDDV = NOT DATA VALID
HDAT = HIGH DATA
HINH = HIGH INHIBIT

Before any data transfer can take place, the HINH is pulled high so that all acceptor flip-flops are set, thus no address
can be recognized nor data loaded. At this point, the HDAT line is low and the NDDV line is high (i.e. no valid data
or addresses on the device bus).

Should the microprocessor now need to address a particular function block, it first pulls HINH and NDDV low, enabling
each acceptor to recognize its unique address, and then sends the address on the device bus. The NDDV then goes high
again while the acceptor flip-flop Q output goes low. The function block is now addressed.

With the address accepted, the HDAT line wilt go high to indicate that the next device bus transfer is data, which will
be loaded by pulling NDDV low and then high again.



Service Model 8165A

Typical examples of how device bus acceptors function are given in Figure 8—1—4 and 8—1-5. Figure 8—1-4
illustrates the generation of a single load pulse, while Figure 8—1—5 illustrates the generation of 3 load pulses.

load load
addr. FF data

HINH NOOV —U W

Address
Bit
HDAT I I
HINH ] [————

HDAT 13 "
12 O
NDDV ——4
LOAD [—-I
PULSE

- —] I

Data
on bus

Addr.
on bus

Figure 8—1—4, Device bus acceptor circuit (1 load pulse)

load ioad data
addr. FF

oo P BN
Uy oy
HDAT J

PINKH

HINH

7

L0AD 1 I [
I
LOAD2

Address
Bit

HDAT
NODY  —d P

LOAD3

Addr
on bug Data on bus

Figure 8—1—5. Device bus acceptor circuit (3 load pulses)

8-24



Model 8165A Service

TROUBLESHOOTING

The following relates only to Device Bus troubleshooting. For troubleshooting information as the microprocessor
and display see SERVICE BLOCK 5.

By using a Logic Analyzer, the complete data transfer from the microprocessor can be tested. First connect the
Logic Analyzer via an extender board to the A3 device bus connector. Data transfer then takes place as soon as

a MODE (FUNCTION/INPUT/OUTPUT) or ENTRY button has been pressed , the transfer comprising 2 or more
data steps always beginning with the device address.

Internal bus fatches A3

1
§ — l— 1
— —
¢ — — ¢
F 1
[ J— b— s
8 —1 8
6 1 b 16 bt Internal Bus 1600 A
1 — —
8 bit Internal Function Bus (FB) < P e
— I
1
5 —4 f— 13
8 ' Connect bit 1-16
H————-—_‘ to corresponding pins
| — —— HDAT
ot F— HIiNH Handling Lines
[—— NDDV
Connect clock to NDDV

Internal bus control using Logic Analyzer

Figure 8—1—6. Device bus test set-up

Table 8—1—1. Internal Bus Device Addresses

bit { 16151413 1211109 8765 4321

11 11 Tt 111 11 11 1110 Frequency bit 1

1111 1111 1111 1101] Input Mode bit 2

11 11 L 11 11 o1 11 Waveform bit 4
11 11 11 11 1110 11 11 Burst bit 5
11 11 11 11 1101 1111 Amplitude bit 6
11 11 11 11 1011 11 11 Offset bit 7
11 11 11 11 01 11 11 11 Sweep bit 8
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Table 8—1—2. Input Mode Data Transfer (8 step transfer)

16151413 1211109 87 6 5 4 3 2 1
1111 1111 0111
X X X X X X X X X X X X X X X X
11 1111 111 01
X X X X X X X X X X X X X X X X
11711 1111 1111 1110
X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X X
00 1100 OFMI 1 x 01
00 11006 0 11 x 0 1
00 0100 0 01 010
00 1100 0 11 010
00 0100 1 OMT 110
00 1100 0 1MT 110
10 0100 1 OMT 110
10 1100 0 1MT 010
00 x010 0 11 x 00
01 x010 0 1MT 000
00 x001 0 11 x 00
IM14—-——|l L |L|M5 lL_
IM 13 IM9 IM 6
iM 12 IM10 IM 7
M 11 IM 8

Waveform address
Waveform data

Input mode address
Input mode data

Frequency address
Frequency data
Frequency data
Frequency data

data only shown

Norm HF
Norm LF
Gate HF
Gate LF
Trigger HF
Trigger LF
Burst HF
Burst LF
Sweep int

Sweep ext

VvCO

not used
IM 2
IM3

Model 8166A
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Table 8—1—3. Input Mode Data Function

Mnem, Mode — Description bits used
IM 6 enables ext. inputs and VCO in all modes except

Gate HF, Trigger HF, Burst HF 6
M 11 activates relay K401 in ali modes except sweep, VCO 11
M 12 enables PLL {Q202) in norm and all LF modes 12
iM9 enables VCO via K402 9
IM 8 changes ext. input to differ between Trig and Gate 8
IM3,2 enables LF Generator (IM 3 and IM 2) as trigger 2,3

mode. LF Generator is used only in LF mode

IM 2 enables LF Generator as gate mode. 2
LF Generator is used only in LF mode.

IM 14 Burst enable 14
M 13 enables Sweep extern 13
IM10 enables Sweep intern 10
IM5 Manual trigger (MT =0) 5

Amplitude modulation is taken from AM LED.

IM 7 Frequency modulation  (FM=1) 7
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Table 8—1—4. Waveform Data Transfer (2 Step Transfer)

Pulse ampl. on/off
VCO ramp (K1)
VCO ramp (K3}

VCO ramp (K2}

—

bit| 16151413 1211109 87 65 4 3 1
111 11 11 1 01 1 Waveform address
X X X X X X X X X X X X X X X Waveform data
only data shown
not used 00160 0100 x 100 Sine HF (1 KHz)
X X X X 0010 0100 x 101 Sine LF { 999 Hz)
0010 0100 x 0 1 Triangle HF  50%
0010 0101 x 001 Triangle LF  50%
1111 0000 x 0 1 Ramp HF 20/80
0110 0101 x 001 Ramp LF 20/80
0111 1100 x 0 1 Ramp HF 80/20
1110 0101 x 001 Ramp LF 80/20
x 000 0110 x 0 0 x Pulse HF 50%
x 000 0110 x 0 0 x Pulse LF 50%
0101 0010 x 0 0 x Pulse HF 80/20
0100 0110 x 0 0 x Pulse LF 80/20
1101 1110 x 0 0 x Pulse HF 20/80
11080 0110 x 00 xI Puise LF 20/80
lr 1 10 I If 20 MHz — 50 MHz Range
|
| %
| |
| |
WLW, Wi W WW W W W3 WolW,
LF duty cycle L Sine LF/HF select

Enable HF ramp
Sine enable
LF Ramp enable

Pulse offset

8-28
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Table 8—1—5, Duty Cycle De-coding

TkHz to 19.99 MHz

20 MHz - 50 MHz

'B' IC
Active

Vernier data

Norm/Compl.

= Gain 2

disables Output for about 5 ms, will be 1 when
L1, L2, L14, L15 changes.

Triangle K1 K2 K3 K1 K2 K3
20% /\/\ ——— —o0—0— — o—
0% /\/\ ——0— —— 0~ —0"o— | " 0— —o0—0— —o0—o—
807/ /\/ —0—0— —0—0— —0—o—
Pulse
20%/s I_ —"o— —o—0— —0—o0—
50/ —_—0— —o—0— —0—o— | —o"o0— —0—o— —0o—o—
80°% ’ —~0— —0—0— —0 o0—
Table 8—1—6. Amplitude Data Transfer
bit| 16151413 1211109 87605 4 3 21
1111 111 101 11 Amplitude address
X X X X X X X X X X X X X X X X Amplitude data
1111 111 10 1 11 Offset address
X X X X X X X X X X X X X X X X Offset data
data only shown
0100 00O00O0 0000 0000 999 mV
00O00O 0000 0001 1110 1.98 Vv
00O00O0 1100 0111 0010 5.00 V
00 OIO 0001 00 1"0 OIO 10 9.90V
L Vv l }output mode
- D/A conv. data current [}— e data
sources

Service
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Table 8—1~7. Amplitude D/A Converter Data

NOTE: Digital step size between 1 V (100 mV) and 1.99 V (199 mV) is 2; this means LSB (9) is not used.

(99 steps only, output gain X1),

Digital step size between 2 V (200 mV) and 3.99 V (399 mV) is 1; this means LSB (9) is used.

(199 steps now, output gain X2}, Valid for all ampl, =2 V.

Digital step size between 10 V and 19.9 V is 5; this means 100 mV amplitude change.

DISPLAY AMPLITUDE |D/A Converter Logic

Vernier Outp.

Lis Lpbtulpls LgbkyLs TP2

1.00 V (100 mV, 10 mV) |1 1000 11
110V (110 mV, 11 mV) {1 0110 01
1.20 V (120 mV), 12 mV)]1 0011 11
1.34 V(134 mV,13,4mV) " o0o0o0oO 01
1.35 V(135 mV,13,5mV) |1 0000 00
1.96 V{196 mV,19,6mV) |0 0000 11
1.97 V{197 mV,19.7mV) |0 0000 10
1.98 V{198 mV,19.8mV) |0 o0o0oco 01
1.99 V(199 mV,19.9mV} |0 co0O0O 00

0

0

o

[= el e

~ 100V

Q

1.10V

1.20V

Q

1.34V
1.35V

Q

1.96 V
1.97 V
1.98 V
1.99V

AR

Table 8—1—8. Complete Amplitude Data (50 £ / 50 )

DISPLAY AMPLITUDE Vernier Output Current sources | Gain 2
A4  TP2 IB IC

bit5 | bit4 bit 3
1V-199V ({100 mV —199 mV), (10 mV — 19 mV) | = 1V-199V 1 1 0
2V —3.99V (200mV — 399 mV), (20mV — 39 mV) | = 1V-199V 1 1 1
4V —5.99V (400 mV — 599 mV), (40 mV — 59 mV) | = 2V -299V 1 0 1
6V —-7.99V({600mV —799 mV), (60mV —79mV) | = 3v-399V 0 1 1
8V —90.99 V (800 mV — 999 mV), (80 mV — 99 mV) | = 4V —499V 0 0 1

Model 8165A
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Table 8—1-9. Output Mode Data

Attenuator Imped. bit | bit | bit Phase bit 14
1 2 15
Outp. disable 50 Q2 1 1 0 NORM 0
0dB 1KQ |0 1 1 INV 1
0dB 502 |0 1 0
20dB 502 |0 0 1
40 dB 50 2 1 1 1
Table 8—1—10. Offset Data
bit 16 15 14 13 12 11 10 9 8 7 6 5 L 3 2 1
b | | I I B I 0 & | [ N I address OFFSET
0000 0 000 o1 10 01 00 data +100mVv one
block
[N . I S B | I T ¢ | [ | | address
AMPLITUDE
0O 0 O | 1 0 0 O 11 0 | I 1 1 0 data
[ [ B | 0 | i [ address
O 0 0O O | 0 |1 | [ o 1 00 data « 5V (=500)
A\ J
V

D/A Converter data

10mV —999 mV=0;>1V=1

polarity 1 = NEG; 0 = POS

Table 8—1—11. Sweep Mode Data Transfer

Sweep mode data are transferred with input mode data.

bit] 16151413 1211109 8765 4 3 2 1

1 1 1 1111 0111 Waveform address
X X X X X X X X X X X X X X X X Waveform data
1 1 1 1 Tt 111 01 Input mode address
X X X X X X X X X X X X X X Input mode data
11 11 1111 t1 11 1110 Frequency address
X X X X X X X X X X X X X X X X Frequency data
X X X X X X X X X X X X X X X X Frequency data
X X X X X X X X X X X X X X X X Frequency data

Service
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Table 8—1—12. Sweep Mode

Bit Sweep Sweep No
Ext. Int. Sweep

Bit10 { 1 1 0

Bit13 | 1 0 X

Table 8—-1—13. Sweep Start/Stop Data Transfer

bit] 16151413 1211109 87 65
11 1 0 11 Sweep address
X X X X X X X X X X X Sweep stop data
X X X X X X X X X X X Sweep start data
111 111 111 Waveform address
X X X X X X X X X X X Waveform data
1111 11 1111 Input mode address
X X X X X X X X X X X Input mode data
1111 11 1111 Frequency address
X X X X X X X X X X X Frequency data first set only

The STOP frequency determines (via g P) which VCO time constant will be selected

Bit 1 to 9 transfers start and stop data

Model 8165A
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Talbe 8—1-14. Start/Stop Data

bit 987654321 decimal V Sweep out V anti log out
0000O0O0DO0ODO0O 0 3.00V 0.01V
001010101 85 250V 0.0316 V
oo0ot1t110111 119 23V 0.0501 V
010011001 153 21V 0.0794 V
010101010 170 200V 01V
011001100 204 1.8V 0.158 vV
o11111111 255 1.5V Q.316 V
100100001 289 1.3V 0.501 Vv
101000011 323 1.1V 0.794 VvV
101010100 340 1.0V 1.0V
101110110 374 0.8V 1.585 V
110101001 425 05V 3.162V
111001000 456 03V 5.01 V
111101110 494 0.1V 7.94V
111111111 511 ov 100V
Bit 10 of the Fy Counter will be set with load

Table 8—1—15. Sweep Time Data Transfer

bit| 16151413 1211109 87 65 4 321

111 1111 0111 1111
X X X X X X X X X X X X X X X X
— — - J
sweep time stop — data

data

Sweep address
Sweep time data

Service
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Table 8—1—16. Sweep Time Data

bit | 161514 Sweep time Clock freq.
00O 1 ms / decade 34.1 KHz
001 10 ms / decade 3.41 KHz
010 100 ms / decade 341 Hz
011 1s / decade 34.1 Hz
100 10s / decade 3.41 Hz
101 100 s/ decade 0.341 Hz

Model 8165A
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Mode! 8165A

B

C
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A7 BD AY BURST
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2w

n ot

us

Al

U164

uios

L]
1 uios
u12 LJ
al
vl ol :%: vy
Al -~ Al
12
Al

u1gs uie? ;
ol ol

123 456 7 89 101 12131415 1617 18 THIS SIDE NOTE: In all instruments from the factory, cable W8
s h connection T pa
ABCDEFRHITKLMNPRS TUV OTHER SIDE Spevation.there ore ‘W ehourd be comnstes.
TO A5 JS in the W1 position and vice- versa
REF  GRID REF  GRID REF  GRID REF  GRID REF GRID REF GRID REF  GRID REF  GRID
DESIG LOC DESIG LOC DESIG LOC DESIG LOG DESIG LOC  DESIG LOC DESIG LOC DESIG LOC
ci A4 C101  H2 a6 H3 R13 B4 R28  C2 R46  H2 R101  E4 U101 H2
c2 B4 c102  E4 as G2 R14 B4 R29 B2 RS0 D1 R102 D3 U102 H3
c3 B4 CR1 A5 Q101 E3 Ri15 A3 R30 C3 RB1  G1 U1 A3 U103 H1
cq A3 CR2 A5 R1 A4 R16 B3 R31 €3 R52  GI uz A2 U104 E3
cs B3 CR3 A3 R2 A4 R17  B3/4 R32 C4 R63  E2 u3 C2 utos  F3
c6 A3 CR4 B3 R3 A4 R18 B3 R33 C4 R54  E2 u4 c1 u106 - G3
c7 A2 CR5 B3 R4 B4 R19 A2 R34 A4 RE5 D3 us  E1 U107 H3
c8 BS CR6 B3 RS B4 R20 A2 R35 A3 R56 G2 u7 D2 U108 D3
c1 A2 CR7 B3 R6 B4 R21 B3 R36 C2 R57 G2 us  E2 1 A2
ci2 B3 CR8 83 R7 B4 R22 B2 R37 C2 R58 G2 us F1 2 DI
ct4 D2 CR9 B4 R8 B4 R23  C3 R38 C2 R59 B3 uie  F3 ™3 Di
Cis E3 MP1 A1l R9 A3 R24 c3 R39 D2 R60 E2 un G3
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SERVICE BLOCK 2
BURST GENERATORA7 | 1

THEORY OF OPERATION

To obtain a counted burst, a counter is necessary to stop the VCO/LFG (low frequency generator) after
the required number of pulses has been generated. (The burst generator of the 8165A operates for any
given burst number between 1 and 9999 at all period settings). Should the burst number be re-programmed
during the burst, the burst is interrupted, and the burst counter reset. The counter must then be re-triggered for
the new burst.

A block diagram of the burst generator is given in Figure 8—2—1. The burst generator consists of an acceptor
circuit, a number of latches for the burst length data, a reset circuit and a binary up counter.

When the burst generator is programmed, the TTL section of the counter (U10, U11, U12) is set to a number
'M—(N—3)", whereby ‘M’ is the highest possible programmable number, and "N’ is the programmed burst number.
After a trigger pulse sets the burst flip-flop U4 (pin 5 when frequency 1 mHz — 999 Hz; pin 12 when frequency

1 kHz — 50 MHz), the VCO/LFG is turned on and the burst counter counts up to ‘M—3’, At the ‘M—3’ count the
U13/pin 9 output goes low, and, at ‘"M—1’ the U9/pin 14 also goes low. At ‘M—1' therefore, the U13/pin 9
output puts a low on the D inputs {pins 7 and 10} of the burst flip-flop U4, The positive transition of the

next pulse then clocks the burst flip-flop thus shutting of the VCO/LFG and resetting the counter. Figure 8—2—-2
provides a timing diagram of the burst generator.

TROUBLESHOOTING

Check following conditions in order to get correct function:

1. Test MODE condition as in table 8—2—1.

2. Test correct data transfer as in table 8—2-2.

3. Check if the malfunction is in the LF (<X 999 Hz) or in the HF (=1 kHz)
part or if both are defect.

4. In order to enable the VCO for a HF Burst (> 1 kHz) the ENABLE VCO signal
must be high.
In order to enable the LF Generator for a LF Burst (< 999 Hz) the Low Frequency
Trigger (LFT) must be low and the ENABLE VCO must be high.

Note: ECL and TTL components are combined in this circuit.

Typical ECL level
in this circuit — 43V

3.2V——-

Waveforms for HF and LF function are shown at the end of this Service Block.
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load
Clock
Inputs
HF LF u7 U7 u7
cLB T -
ue ue HF LF
-
JTL ua
device Counters stop =
data u10,u11, Ut2) U3 burst o Q
via
latches - Eg .
g 0 - U3
1 R B
detect LFT
ECL
Counter B
U9 U3
| = UZ\
u4
R _
s} Q
L+, FF
> HE
J
S

norm mode

_ 5 )
trig enable VCO

gate e
U2
| U2

Ext input
low frequency !mHz- 999 Hz high frequency 1KHz-S0mHz
Burst in this range NORM MODE 1s high, so the Burst: In this range NORM MODE s tow
VCO is always enabled The Ext signal will enable the VCO
The Ext signal will set the LF-FF The HF-FF will_keep the VCO enabled
which will start and stop the LF-gen till stop bust (SB)is generated
Trig,Gate Trig, Gate
In this range NORM MODE :s high In this range NORM MODE and BURST
and Burst i1s low, so the Ext signal is i1s low, so HF- FF is disabled.
direct fed to LFT. The VCO is The Ext signal is fed direct to VCO
always enabled The LF-FF (s enable. In TRIG mode U2 propagation
disabled delay will generate a positive spike

Figure 8—2—1. Burst Generator Block Diagram
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burst number set to 7

Clock

FF2 Q

FF1 @
ug/3 l ! | | | | |
u9/14 | | |

“1"detect

Enablie VCO —_—,
Ext Input J I

stop burst —

Figure 8—-2—2. Burst Timing Diagram

Table 8—2—1. Input Mode Table

NORM GATE TRIGGER BURST SWEEP VCO
U108 HF LF HF LF HF LF HF LF EXT INT
Q1 (bit 8) 0 0 0 0 1 0 1 0 0 0 0
Q2 (bit 6) 1 1 0 1 0 1 0 1 1 1 1
Q3(bit14)] O 0 0 0 0 0 1 1 0 0 0
LF (bit 9) indicates HF or LF and will be low if LF (<999 Hz) and high if HF (= 1 kHz).

Table 8—2—2. Burst Data Transfer

U104 U107 U106 U105 U104 number of
pin 15 12 9 15 3 12 9 15 3 12 9 15 3 9 3 burst

0 11 11 11 11 11 11 0

1 T 1 11 11T 11 t1 01 01 10

1 11 11 11 01 11 1 11 128

1 01 10 00 11 11 0O 00 9999
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Waveform condition BURST (LF) Waveform condition BURST (HF)
8165A settings: FRQ 999 Hz, Ext source 8165A settings: FRQ 500 kHz, Ext source 60 kHz,
200 Hz, BURST set to 4 BURST setto 4
External Input
Ext Input
u2/2 ECL high TPt ECL
u3/a ECL Enable VCO Ect
Output Output
Triangle puise
LFT TTL Output Triangle
u10/8 TTL U10/5 TTL
u9/14 ECL ve/14 ECL
T3 ECL TP3 ECL
/
u4/e ECL U4/9 (CLOCK) ECL
u3/3 ECL Us/2 ECL
u7/2 ECL
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Input Mode Acceptor Burst Mode Acceptor
(all signals TTL) (all signals TTL)

NDDV NDDV

HDAT HDAT

HINH HINH

Bit 2 )
Bit 3 ov

u102/1 u102/3

cLm
{clock mode} cLB

{clock burst)

For repeating signals a controller is needed. For repeating signals a controller is needed.
Program: wrt 716, ’I15"; jmp O

Program: wrt 716, "BUR 5 BT"’; jmp O
For device bus details see SERVICE BLOCK 1. For device bus details see SERVICE BLOCK 1.

External Trigger

Main Delayed

External
Input

ECL*
TP

Enable VCO ECL*

Output

*Note ECL Level (3.2V —4.3V)
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Figure 8—3~1. Frequency generation block diagram
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SERVICE BLOCK 3
VCO CONTROL A8 [2A 6

VCO, SINE SHAPER, DRIVER A5 |2B| |2C

LOW FREQUENCY GENERATOR A10 | 3
PHASE LOCK LOOP A9 |5A 5B

THEORY OF OPERATION

General

As can be seen from the block diagram given in Figure 8—3—1, the circuits associated with frequency generation
can be divided into the following functions:

— voltage controlled osciliator {VCO)
— VCO control
— phase-locked loop (PLL)

— low frequency generator (LFQG)

function and pulse generation

The VCO generates a triangular voltage in the range 1 kHz to 50 MHz by charging and discharging a capacitor
at a constant rate (further details are given later in this Service Block). Depending on the 8165A output
frequency selected, and on the operating mode, the VCO output is frequency synthesized by the PLL. In
Normal mode, the PLL is operative at all 8165A output frequencies. In Burst, Gate, and Trigger modes, the
PLL is disabled at 8165A output frequencies above 1 kHz. In Sweep and VCO modes, the PLL is disabled at
all frequencies.

VCO Control (Service Sheet 2A)

The control current output from the current driver (U401, Q408) to the VCO is determined mainly by the
frequency and mode settings of the 8165A, If VCO or Sweep mode is selected, the voltage signal for the
current driver is routed from the associated external BNC connectors via relay contacts K403 (Sweep) and
K402 {VCO). In all other modes, the voltage signal for the current driver is derived from the 10-bit D/A
converter (U302, Q304, Q305). Depending on the 8165A frequency setting, the microprocessor transmits the
required digital data, via bits 1—10, to the D/A converter (Table 8—3—1 and 8—3—2 relate frequency

settings to the D/A converter inputs). The D/A converter output then provides a coarse tuning signal for the
VCO. Should the PLL be switched on, via Q202 and Q203, fine tuning of the D/A converter output is achieved
via the action of current sources U303, Q301, Q302 and Q303. (Details of the PLL are given later in this
Service Block}).

VCO (Service Sheet 2B)

The main VCO generates a ramp in the range 1 kHz to 50 MHz. In the range 1 kHz to 19.99 MHz the range
symmetry is selectable (20, 50, 80 %), at 20 MHz and above the symmetry is a fixed 50 %. A pulse waveform,
converted from the ramp by a Schmitt trigger is also available. The following circuits make up the main VCO:

Iy and Iy constant current sources and range selector — these are described in the next
paragraph,

Pulse selector which selects the input for the next stage {shaper/driver} and SYNC OUT
amplifier. For output frequencies of 1 kHz and above, the VCO signal is selected. For
frequencies of 999 Hz and below, the LFG’s signal is used.
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Ramp buffer which inputs to the shaper/driver for sine/ramp/triangle operation.

Buffer (Q202) for input to LFG.

Part (U201) of “*+ R’ counter of the main VCO loop.

The VCO'’s output ramp voltage is generated by charging and discharging a capacitor at a constant rate {see Figure
8-—3—2). This is achieved using a switchable positive current source (l,) and a smaller negative current source

(Iy). When the positive current source is on, the capacitor charges at IX—Iy mA. When the positive current source
is off, the capacitor discharges at Iy mA.

POSITIVE Ve
SOURCE |

Iy

I 1 Iy on Iy off
X

Iy -1y

.4
I

—

\j

Ve

NEGATIVE
SOQURCE

Figure 8—3—2. Ramp Generation

Positive source switching is achieved by a series transistor (long tail pair Q7) controlied by the Schmitt
trigger driven from the ramp voltage (see Figure 8—3—3).

SCHMTT TRIGGER ¥ -
THRESHOLDS \ |l
S < Y
| ; |
I
.
| o

~L_JL

PR,
_D- PULSE QUTPUT
_I_ RAMP l/

1e CONTROL ‘ :

1 CAPACITOR FET IMPEDANCE

y I cC21-26 SCHMITT TRIGGER
018119

I\ 3,09,

l/ @10 COWTQ [\

RAMP OUTPUT
m Q14

Figure 8—3—3. Positive Source Switching

8-48



Model 8165A

Trigger, Burst and Gate Operation (Service Sheet 2A)

The rest periods in Trigger, Burst and Gate operation represent disablement of the main VCO (for frequencies of 1 kHz
and above), Disablement is achieved by clamping the ramp capacitor via CR103 to a level representing the baseline.

To trigger or re-enable the main VCO, signal 5 at the input to the Trigger, Gate, Burst Control circuit goes high.

As shown in the following diagram, Figure 8—3—4, Q103 then opens, CR103 is reverse-biased and the ramp capacitor
is de-clampled.

Service

Uu101-7 VCO ENABLEl[NSABLE IENABLE

L
U101-6 | T (\
U101-3
U101 -14

U101-15

420V

CR 103 CATHODE

-1ov
o FLFLFLET L o
g o
1x -1
34 cR 103 Xy
% 0(IX"IY)
< | cAPACITOR 1y
o CR103
RAMP CLAMPS
VOLTAGC

| ‘_
SCHMITT
TRIGGER I_I_U_LJ—I MJL

Figure 8—3—4. Main VCO Timing and Enablement

To define the baseline, the clamp diode is fed with a current which reflects the ramp capacitor’s discharge current.
This is achieved by feeding an Iy factor to the clamp diode’s current source (Q107, U5, Q104, Q103).

Frequency and Symmetry (Service Sheet 2A)

Frequency is determined by the time taken for the ramp volitage to reach the Schmitt trigger thresholds. Consequently,
it is dependent on ramp capacitor value and charge and discharge currents. Symmetry depends on the ratio of

charging current (IX—Iy) and discharging current (Iy). As shown in the following troubleshooting tables, capacitor
value is switched by the Range Selector circuit, and current ratio is controlled by the relays K1, K2, K3. Absolute
current values are dependent on the control signal 47. This is derived in board A8 (Service Sheet 2A) from a D/A
converter to which digitally-coded frequency information from the microprocessor is applied.
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Correction for Propagation Delay (Service Sheet 2A)

At high frequencies, the propagation delay of the Schmitt trigger and current source switch are significant. The

resistive network R50, R51, RT1 compensates for this by causing the Schmitt trigger to switch before the ramp

voltage at the take-off point across C26 reaches its peaks.

Compensation for Range Selector Impedance (Service Sheet 2A)

Model 8165A

In the frequency range 1—999 kHz, C23, C24 and C25 are switched into operation by Q513. The transistor impedance

{characterized by a step at the ramp peaks) is offset by applying the I, current via Q512 to the capacitors during

discharge. At frequencies of 1 MHz and above, when C23, C24 and C25 are not used, the Iy current flows via Q511

to the —5 V supply.

PLL {Service Sheets 2A, 2B, 5A, 5B and 6)

The 8165A uses a phase-lock loop (PLL) method of indirect frequency synthesis which gives the advantage of
transferring the accuracy and stability of a crystal source to the variable-frequency output. The following
paragraphs contain some PLL generalities before proceeding with the configuration used in the 8165A.

Figure 8—3—5 illustrates a basic PLL frequency synthesizer in which a voltage-controlled oscillator (VCO) is
roughly tuned to the required frequency by a tuning voltage. A portion of the output signal is compared with a
stable reference frequency, and any phase difference appears as a voltage at the output of the phase detector.
This signal is smoothed and applied to the VCO where it corrects the output frequency.

Tuning

Voltage =—m——o—3{

VT

vCo

* Fine tuning

. error voltage

LOW -
PASS
FILTER

LPF

r

eference

R
Frequency ———)‘
R

SAMPLING

——y—

PHASE
DETECTOR

> fout

Figure 8—3—5. Basic PLL Frequency Synthesizer
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Variable frequencies may be generated by inserting a programmable divider in the FoT feed to the phase
detector (Figure 8—~3—6). Then, for zero phase detector output, fo1/N = fR.

Hence foyT = NfR and, by changing the value of N, f T can be changed.

vy —>— vco > four
A
PROGRAMMABLE
LPF N FREQUENCY
DIVIDER
A
PHASE
ty ——— < t N
R DETECTOR ~ out/

Figure 8—3—6. Typical Variable — frequency Synthesizers

In practical circuits, several loops are used so that, by keeping N smali, the settling time is reduced. As shown in

Figure 8—3—7, two variable-frequency synthesizers (loop 1 and loop 2, each identical to Figure 8—3—6) are

used in the 8165A in addition to the main reference loop. These effectively provide the = N function. VCO tuning

is accomplished via the internal bus and the VCO control. The output frequency, fo T, is divided by a factor R so that
the main reference loop operates only in the frequency range 1—10 kHz. Thus, for output frequencies up to 50 MHz,

R takes the following values: ’

four R fr
1 kHz — 9.999 kHz 1

10 kHz — 99.99 kHz 10

100 kHz — 999.9 kHz 100 1 kHz — 10 kHz
1 MHz — 9.999 MHz 1000

10 MHz — 50 MHz 10000

The divide-by-R counter output (fy) is applied to a ramp generator {Service Sheet 5B) and sine shaper {Service

Sheet 5B) to provide a sine wave which is then mixed with the f{ output {signal 28 on Service Sheet 5B) of loop 1.
The difference frequency f1 —f4 is filtered from the mixer output and compared with loop 2's frequency f5. To

understand the action, suppose fo T is accurate and that the phase detector output is zero, then f{—f1 = f5 and

hence:
fOUT = RfT = R (f1 - f2). —————— (1).

Values are assigned to f1 and fo as follows:

fq = first two frequency digits + 0.9 kHz
fo =900 Hz — last two frequency digits

As an example, suppose an output frequency of 1.234 kHz is required, then:

f1=1.2+0.9=2.1kHz
fo =900 — 34 = 866 Hz
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Hence, f{—fo = 2.1 kHz — 866 Hz = 1.234 kHz. Substituting for (f1—f2) in(1):

fouT = 1.234 kHz (R = 1 in this range).

Model 8165A

INT BUS
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CONTROL
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> 0uT

MAIN
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]
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four

INT BUS ™ COUNTER =R
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INT BUS > LOOP 2
A9
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MAIN vCO
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GENERATOR
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COMPARATOR
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REFERENCE
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Figure 8—3—7. Frequency Synthesis in the 8165A
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Low Frequency Generator (Service Sheet 3)

Main functions of the LF Generator are:

divide the output of the main VCO by an exact multiple of 10,
define duty cycle/symmetry,

generate square and triangular waveforms accordingly.

Division of the VCO frequency is accomplished by the fixed instrinsic divisions of the step generator (+ 10} and
triangle generator (+ 103) and the selectable factors of 1, 10 or 100 of the frequency divider.

STEP GENERATOR

TRIANGLE GENERATOR

FREQUENCY SELECTOR I— <€ > Z%L;:STE
DIVIDER /
vEe - 10 [\ 10
TR BINARY COUNT > SiNE
) uio SEL UP 0 —500 o l/ CIRCUIT
DEC . UP/DOWN|  DOWN 500 =0
=10 B
TR
ii?s P~ 00 SE BIN vz BIN P}
21 1314
veo U3 us 1R : CTR
T A 10
J L un = TRIANGLE
| CIRCUIT
SELECT SIGNALS e { |
FROM FREQUENCY —m0 g \
RANGE LATCH
!
I I
{
L—\ooo STEPS —|

Figure 8—3—8. LF Generator: Block Diagram

Duty cycle or symmetry of the output waveform is determined by the step generator. This provides a clock signal

at one-tenth of the divider’s output frequency when an output waveform of 50 % duty cycle or symmetry is required.
For values of 20 or 80 %, the step generator provides one-quarter and one-sixteenth frequencies for the appropriate
rising or falling parts of the waveform.

The step generator’s output increments a 9-bit binary counter which automatically reverses its direction at counts
of zero and 500. D/A conversion then produces a stepped approximation to a triangle or ramp waveform. With
maxima and minima occuring at the counter’s zero- and 500-states, each output cycle consists of 1000 steps. As
Figure 8—3—9 indicates, U20 triggers the toggle U9 when the counter reaches 500. Consequently, signal NUP goes
high, and the counter counts down, On reaching a count of zero, the max/min signals from each counter element
(U16, 17, 18) go high and, via U19, reverse the U9 toggle and hence the count direction, At the same time, the
YHP signal selects the appropriate step rate.
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# SQUARE WAVE OUTPUT
U9
OUTPUT
Yup _
To step -+ 6 Q A &Q 500
Generator
(rate select) TOGGLE DETECT u20
31a 8
noF 9 uP
MAX / MIN
U16,17,18
S T
= ZERO
—]CTR r
D
— ~ . \/\/\/
binary count A *
UP 0 —->500
COUNT
DOWN 500 >0 U201 =500
Q201
u202
« 0
SSe
(JQQQ\, | NG
D/A CONV RS N
OUTPUT 1 >
G S
| S
i N (&) S 4
N Q 4
| N <
J 1500
1 |
N500 ! :
! N
MAX / MIN :
NUP _______éy Er-———-—--
COUNT DOWN COUNT uP COUNT DOWN

Figure 8—3—9. Triangle Generator, Up/Down Logic

The D/A converter’s output is fed via separate buffers to a sine shaper (for sine wave operation) and the output
amplifier driver (for triangle/ramp operation), see Service Sheet 2C, For square wave operation, signal YUP is applied
via U15 as signal 18 to the pulse selector on Service Sheet 2B. From here, signal 11 carries the YUP information to
the output amplifier driver via the pulse amplifier on Service Sheet 2C.

When trigger, burst or gate modes are selected, the number 249 is loaded into the counter and the frequency divider
is disabled (U2 puts a positive pulse on the  COUNT line, and a negative pulse on the LOAD line. The input
mode acceptor’s Gate/Trigger/Burst signal also resets U8 (pin 14) so that the selector is disabled). Hence, the D/A
converter input assumes a fixed value of 249, and its output consequently remains static at a midd!e value.

In trigger mode, the trailing (negative going) edge of the LFT pulse (Signal 4 from Service Sheet 1) clocks U6 which,
through the agency of U7/8/9, enables the frequency divider’s selector. After one complete output cycle, when the

counter assumes a value of 249 for the second time, the selector is once again disabled. This activity is shown in
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Figure 8—3—10. Note that, as the triangle generator must have an intrinsic division of exactly 1000, the true mid-
point of the waveform lies between steps 249 and 250; consequently, the baseline defined by step 249 has a slight
asymmetry (1 part in 1000).

CLOCK

GENERATOR _ju L ﬂ.ﬂ.ﬂ.r mﬂm -n.nn.r UUl—

ouTPUT
U12 PIN8
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’
/

\

DAC OUTPUT

TRIANGLE GEN COUNT

%,
S
i

N500

MAX/MIN

NU/FLOW
&

Ut PIN2

\

TRIGGER /GATE OR BURST MODE SELECTED

]
NUP COUNT DOW COUNT UP \| COUNT DOWN

LF RANGE AND SLOPE /

COUNT DIVIDERS SET TO ZERO

/ ‘ / /
249 LOADED INTO TRIANGLE GENERATOV /

LOAD

N 249 M

U8 PINS --
U9 PIN8 --J ENABLE COUNT

Figure 8—3—10. Operation in Trigger Mode
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N 500

N 249 q\
LFT —h !5
U7 PING6 ‘l\

4 / /
U7 PINS
U8 PINS —{] Load 249 and
U9 PINS Enable Count up/down steering

in Trigger mode

b

Figure 8—3—11. Count enable in Gate and Burst Modes

In burst and gate modes, the LFT signal remains low for the duration of the counted or gated stream, This means
that U7 pin 6 is high. As U7 pin 11 is also high (U7 pin 13 is low), U7 pin 8 is low, the U8 is reset (pin 15) and the
frequency divider selector is consequently enabled. When LFT goes high, the counter stops when it next descends
to the count 249 (Signal N249 goes low, this clocks the ‘upper’ U8 which toggles and disables the frequency divider
selector),

Sine Generation (Service Sheet 2C)

in sine operation, a triangle is fed via K301 from the VCO (signa! 7) or LFG (signal 16} to the sine shaper (U301,
U302, U303). This feeds the sine amplifier (Q303), thence to the buffer (Q401) and to the output driver (U401)
via K401. The sine shaper consists of five differential amplifiers in parallel, each of different gain and threshold.
Net gain is input-amplitude dependent such that a sine wave is produced from the applied triangle.

Sine wave baseline (dc level) is zeroed by the preset baseline adjustment (U401a, Q403, Q301, R350) which applies
a dc to each amplifier of the sine shaper. Additionally, automatic level correction is applied via U304 (enabled

at frequencies above 1 MHz in NORM, VCO and SWEEP modes) and, for frequencies below 1 kHz, via

A10U203a on Service Sheet 3 (see signal 12).

For optimizing distortion, the gain of the sine shaper can be regulated by the preset adjustment (R340, U305).

Sine wave amplitude is controlled by the preset adjustment (R360) of the sine amplifier (Q303). Symmetry is
adjusted by the sine offset (R243, U402b, Q212). The sine amplifier is enabled when signal 30 is high.
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Service

| MAIN VCO AS |
]

1
i { GAIN ADJUST (R 340
SIGNAL 7 K 301 (ENERGIZED
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R

Figure 8—3—12. Sine Operation
Square Wave/Pulse Operation (Service Sheet 2C)
Signal 11 (Service Sheet 2B’s pulse selector output) and the pulse amplifier {(Q206, Q207, Q208) are enabled by

Q205 when signal 42 is low. To obtain a pulse with a zero-volt baseline, an offset (enabled by signal 38 high) is
added to the pulse amplifier output. See Q209 to Q212 and U402b.

LFG A 10 MAIN VCO

PULSE AMPLITUDE
ADJUST (R230)

' OFFSET
DET v | (R240)
' ! SYMME TRY

(R 235}

T0 BUFFER
Q401

1
[}
]
'

PULSE  SELECTOR

.
Q 205

ENABLE
(SIGNAL 42

Figure 8—-3—13, Square/Pulse Operation
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Triangle/Ramp Operation (Service Sheet 2C)

For frequencies above 1 kHz, the VCO ramp (Signal 7) is switched direct to the output driver by K401. For lower
frequencies, the LF ramp (signal 17) is applied to K401, via clamp diode CR401 and buffer Q401. The clamp diode
is reverse-biased in sine and pulse operation.

MAIN VCO AS |
K 401 (Energized when

$>1 kHz in Triangle / Ramp}
Signal 7 [HF RAMP)
H v
/ To Output
RAMP kS uso
! BUFFER g Amplifier

from sine Output
Amptitier DC Balance
Disabled (R430)
e ——— in
Triangle
and
Ramp from puise
Amplifier
LFG A0
' i
) U204a 1 Q 401
Signal 17 {LF RAMP OR-10V) ' =
CR 401 l/
Clamp Diode
'
)
)
0205 | CLAMP !
az08 CIRCUIT

Figure 8—3—14. Triangle/Ramp Operation and Output Driver

Output Driver

The output driver, fed via K401, provides a balanced input to the amplifier board A4. DC level is zeroed by the preset
output balance adjustment (R430, U402a, Q403, Q404).
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General Frequency Troubleshooting

The 8165A frequency troubleshooting can be split into following sections:

HF
LF

Frequency range 1 kHz to 50 MHz supplied by VCO

Frequency range 1 mHz to 999 Hz supplied by the low frequency

generator which divides the VCO frequency.

If no frequency at all or frequency is out of spec perform following test:

Set INPUT MODE to GATE, FRQ > 1 kHz, and apply a positive voltage of ~ 2.5 V to EXT INPUT,
This enables the VCO and disables the PLL.

Frequency should now be < * 5 % at the output.

Check the voltages and information given in the following tables.

Table 8—3—1. FRQ Display to Voltage

Table 8—3—2. FRQ Range to VCO Input (W5)

Service

Display D/A Conv. U302

(3 digit} 1098765 4 321 A8 TP3
1.00 000110 0100 1.00 V
1.50 001001 0110 1.0 V
3.00 010010 1100 3.00 Vv
5.00 100000 1100 5.00 V
7.50 101110 1110 7.50 V
9.00 111000 100 9.00 V
9,99 111110 111 9.99 V

FRQ ranges Voltage at VCO input
1K-9.99K 16V—-75V

10 K —99.9 K 16V—-75V

100 K — 999 K 16V-75V
1TM—-999M 172V —-141V
10M—-19.9M 141V —-114V
20M—-50M 132V -7V
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VCO TROUBLESHOOTING A5 2B

Duty cycle and ENABLE

. vCo
stments
adjustme {from Burst A7)

TP2

Pos current source
Baseline " Trigger, Gate, CLOCK FOR

Control [——® guRsT
/ Burst-Control COUNTER

TP1 g

See
table
§-3-2 Ig Control

Control
Current K&

PC-Board-C
(first range)

Triangle

neg current
source

2

-32v J Duty cycle and
adjustments

Figure 8—3—15, VCO functional diagram

-3V

Ampl. = 2.5 p-p £ 20 % increasing
from 10 MHz on to about 6 V
at 50 MHz

-8V

Figure 8—3—16. Triangle voltage window at TP5 (typical)

If triangle window is wrong assume FET Q12 to be defective. An excessively positive window results in an decreasing
frequency stability. An excessively negative window may cause malfunction with the TRIG, GATE BURST —
Control circuit. For high frequency measurement use sampling scope.
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If VCO doesn’t oscillate at all:
1. Check the 17V £0.4 V and —29 V % 0.5 V supply voltages.
. Be sure voltage control table 8—4—2 is true (transferred to TP1 as well).
. Check that the voltage between TP1/TP2 as well as between TP3/TP4 is zero (adjustable).
. Check that CR103 has no influence on the VCO by lifting one lead.

Measure current sources 2 * I, and 1- I, as follows:

Open one lead of L2 and measure current against ground.

Open one lead of L3 and measure current against ground.

Compare following current tables in the different duty cycle modes.

[ I AR N

Table 8—-3—3. Current source linearity Table 8—3—4. VCO Ranges

Y s

¥CC 1 10 Ranges

"
K3
6“*
vo!

204
154
0%
s/
104
;20%
| /

7
%
(s
R
a2
to
00 Mz 200 300 w0 sbo 600 780 800 300 I

Yoz 3 ¢t 5 6 7T 8 8 W0 M 12 13 W 35 ¥ 17 18 19 20— tMH2

Table 8—3—b5. Capacitor ranges

FRQ range FR1 FR2 FR3 K4 K5
1 kHz — 9.999 K 1 0 0 ON ON
10 kHz — 99.99 K 0 1 0 OFF ON
100 kHz — 999.9 K 0 OFF OFF
1 MHz — 50 MHz 0 0 OFF OFF
Table 8—3—6. Duty cycle ranges
TkHz to 19.99 MHz 20 MHz - 50 MMz

Triangie K1 K2 X3 K1 K2 K3

- 0= —O—0— —O0 0—

so%/\/\ ——— —"— —o— | o= —o—o— —o—o—

so-/.l I | ——0— =0~ o— —0~0— | —o0"0— —0—o0— —o—o—




Service Model 8165A

TRIGGER, GATE, BURST-CONTROL Circuit

+5V

ENABLE burst clock .
vCco

{from Burst) J_'_J.
Board A7

JL

Note the different
ECL logic level
level shift

control {from Q107) ’
1o
‘C_W' 1

. Trigger/Gate/Burst control block diagram

Table 8—3—7. U101 Truth Tabie

R S Q Switch
1 H (0] | ~-O—O-
2| H H
0 -O/O- Use the truth table 8—3—7 to check out the U101/CR103 function

3 H 0 Q |no change as shown in the block diagram above and Figure 8—3—17

In NORM MODE, ENABLE VCO is kept high so Q is low which
4|1 O (o] o) OO~ disables CR103, When set to an Ext. mode the next reset pulse

will turn Q high and CR103 is enabled.

Diode
conducting

Diode
biased

Diode reversed biased

vCo baseiine

- —F+ — 4 X
V]

ENABLE VCO

reset (neg pulse used)

4.2V

A R ——

—_ — - — 4 - w

|

FF

L —) _—ﬁ———-—n

i ]

Figure 8—3—17. Timing diagram for Trigger/Gate/Burst control
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Model 8165A Service
SINE SHAPER, DRIVER Ab 2C
Table 8—3—8. Waveform control (acceptor and latch on A8 @ )
K301 wi K401 W2 W3 W6 W10 K302
1
Sine < 999 Hz (LF) 514 08 0 1 0 1
—01
Sine > 1 kHz (HF) g% 1 1 0 1
14 14
—o
Triangle < 999 Hz (LF) —o7 | o 0 0 1
14
Triangle 2 1 kHz (HF) —0 7 1 0 0 1
1
Ramp 80/20, 20/80 (LF) 0 0 1
Ramp 20/80, 80/20 (HF) 0 0 1
Pulse 50 % (LF) 0 1 0
Pulse 50 % (HF) 0 1 0
Pulse 80/20, 20/80 (LF) 0] 1 0
Pulse 80/20, 20/80 (HF) 0 1 0
if FRQ =1 MHz in NORM or
VCO or SWP
100 kHz
— 05V — 0.5V
s /\/\/\ 1 V/div o 100 mV/div
R328: R325, R326
oz oo [N N — 7. v
s /\/\/ o0 0% v
1 ys/div 1 ps/div

Figure 8—3—18. Sine shaper waveforms

Figure 8—3—19, Sine shaper waveforms




Service Model 81656A

LOW FREQUENCY GENERATOR A10 3

Divider and duty cycle troubleshooting (NORM MODE)

L ow Frequency Clock (LFC)

Selector duty cycle
~ 10 us - switching
ey
50 % f————————+% UP/DOWN Counter clock
lone period at TP corres~
I ponds to 1000 pulses here)
— 20%
-10 -10 I
80%
~Pre-condition -
reset and EN must be 0 in NORM MODE
A
A B c )
EN
reset

Figure 8—3—20. Block diagram of duty cycle logic

Table 8—-3—-9. Frequency ratio table (50 % duty cycle)

Display VCO frg (LFC) Selector U Y A B Cntr clock U12/8 Output TP1
999.9 Hz 9.999 MHz 9.999 MHz 0 0] 999.9 kHz 999.9 Hz
100.0 Hz 1.000 MHz 1.000 MHz 0 0] 100.0 kHz 100.0 Hz
99,99 Hz 999.9 kHz 999.9 kHz 0 0 99.99 kHz 99.99 Hz
10.00 Hz 100.0 kHz 100.0 kHz 0 0 10.00 kHz 10.00 Hz
9.999 Hz 99,99 kHz 99.99 kHz 0 0 9.999 kHz 9.999 Hz
1.000 Hz 10.00 kHz 10.00 kHz 0 0 1,000 kHz 1.000 Hz
999.9 mHz | 9.999 kHz 9.999 kHz 0 0 999.9 Hz 999.9 mHz
100.0 mHz | 1.000 kHz 1.000 kHz 0 0 100.0 Hz 100.0 mHz
99.99 mHz | 9.999 kHz 999.9 Hz 1 0 99.99 Hz 99.99 mHz
10.00 mHz | 1.000 kHz 100.0 Hz 1 0 10.00 Hz 10.00 mHz
9.999 mHz | 9.999 kHz 99.99 Hz 1 9.999 Hz 9.999 mHz
1.000 mHz | 1.000 kHz 10.00 Hz 0 1 1.000 Hz 1.000 mHz




Model 8165A

Table 8—3—10. Duty cycle switching

Service

Mode C D 500 Steps 500Skps  500Skps
pulse 1 kHz 2.5 kHz 625 Hz
o, {utr2/8) (v12/81 (u12/8)
80%7 1 1 123 4586 78 310101213146151617 181920212223
20 % 1 0
vi0/8 (D) I l l l 50 %
ramp unis (8l 20%
[
80 % 1 0 u /g 1ol 80%
20 % 1 1 Clock For UP-DOWN Counters
Figure 8—3—21. Example: LF Generator output 1 Hz
LFC
; From VCO 50% Clack Up -Down
| Counter
8
vi2
Dividers C A
20% 8 |
A 4
80%
8 D
C
D
Counter
Reset —e| | Clock A +
Disable
TPI
A l
D/A
: ——I—
Gate T c Conv /\/
e Trigger
0.1 ps
Mono _n— b | 9 Bit
FF T p
a l’
+
. L
B8
o}
s} |
TP4
S
ﬁ To Sync
Output AS
1
y U
LFT Gate Trigger Zero 500 249
s - Start/ Stop — F-F Detect Detect Detect
Circuit us ui1g u20 U2
[ S
500 Detect I
249 Detect

Figure 8—3—22. Block diagram of LF Generator counter

Gate

Ext Gate(LFT)

Trigger Mode

™ 500 Detect — o,
Re- Sets FF To Count

249 Detect
Disables Clock
™

Mode

Up -Down Counters
Are Set To 2.9
Wwhen Gate Or Trigger

Zero Detect
"~— Set FF To Count Up ——=

ext. Gote (L) U

Figure 8—3—23. Timing diagram for LF Generator counter
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Table 8—3—11. LF Mode Selection

u1/2 uU1/8

NORM 0
GATE 1

5V
Counter
reset
RY
715K
I 5V interrupt
J a clock”
[j - ixil
S
K 12 cK
1 M U106 reset FF
[ \TCH LF MODE
1 L
Pl
' w5y —S gL ACCEPTOR toad
counter
1 U
3 B o2 0
' Zioz b
|
) 14
are 44 sv 1ep3 — -
oo af CA
3 7 416
3], P s
14 —J Q@
LFT 4
——d> CK
»5v
Fx us
% [
u7 —_j~5‘3
7 tpno
1
vy gt 2
2> cx
12] us
K
c
]
Zero
detect
249
detect

TRIGGER 1 1

Figure 8—3—24, Start/Stop circuit for GATE, TRIGGER Mode

~=——— NORM MODE ———-—m | ~#—— TRIGGER MODE ————®

ouTRUT

Togaer Mode bus conumand i 2, 3t I

Ext Trigger ILFT)

o pa

|
|
|
I
|
!
|
|
|
|
tps |
|

dyvider reset (U276} n |

Counter [cad command, sets up-down counters to 249 (inverted! U2/1
|

249 derect |

iclock for UBI suppressed during neg stope by F-F

|
UB/5 start putse {released by LFT) | |
|
|
|

US/B clock disable

U849 ctlock enable for norm mode |

~s— NORM MODE — @ | ~a——— GATE MODE -~

output

Gate Made bus command !t 21

Ext Gate i+FT1

divider resel U216 ﬂ

Counter Toaa {inverted] U271
— L %01ys sets up down counters te 28

clock enable - NORM made L8/9

clock ainterrupt UB/S

|
|
l 1S nEDTI0W 5 10N 45 §ate aDles via Crear
|
|

clock interrupt US/8

| clock drsabieq I

249 detect (ctock} i

suppressed during neg slope by F-F

T

Figure 8—3—25. Trigger Mode
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Figure 8—3—26. Gate Mode
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PLL REFERENCE DIVIDERS A9

[54]

Service

f ref

1111

Phase

Detector

voltage window

Filter

W

T

=N
Program
Counter

fo=N ref
vCco
—N
fo
Program
Counter

Figure 8—-3-27. PLL Block diagram

Table 8—3—12. Loop 1 (XX00—XX99) 95 kHz — 540 kHz

Input Divider

Displ. bit frequ. Voltage VCO| Ratio + N
Ofl. 16151413 1211109

1000 0 0001 1001 95 K =212V 19
1100 0 0010 0 o0O0O0 100 K “ 20
1200 0 0010 0001 105 K 21
1300 9] 06010 0010 110K 22
1400 0 0010 0011 115 K 23
1500 0 0010 0100 120K 24
1600 0 0010 0101 125 K 25
1700 ] 0010 0110 130 K 26
1800 0 0010 0111 135K 27
1900 o] 0010 1000 140 K 28
2000 0 0010 1001 145 K 29
2100 0 0011 6000 150 K 30
2200 0 0011 0001 155 K 31

Voltage
2500 0 0011 0100 170 K variation 34

about
3000 0 0011 1001 195 K 536 V 39
4000 0 0100 1001 245 K 49
5000 0 0101 1001 295 K 53
6000 0 0110 1001 345 K 69
7000 0 01 11 1001 395 K 79
8000 0 1000 1001 445 K 89
3000 0 1001 1001 495 K 99
9100 1 0000 0000 500 K 100
9200 1 0000 0001 505 K 101
9300 1 0000 0010 510 K 102
9400 1 0000 0011 515 K 103
9500 1 0000 0100 520 K 104
9600 1 0000 0101 525 K 105
9700 1 0000 0110 530 K v 106
9800 1 0000 0111 535 K 107
9900 1 0000 t00090 540 K =748V 108

VCO frequency 100 kHz
20 ps/div

5 V/div
—0oVv

U208/13

5 V/div
-V

0.2 ys/div
1 pulse streched

Figure 8—3—28. Waveform loop 1

Max. and min, frequency of Loop 1 can
be tested by shorting CR201, CR202.

Procedure:

short CR201. Frequency should be
<50 kHz at Q202c.

short CR202. Frequency should now be
> 800 kHz. (*C205)




Service Model 8165A

Table 8—3—13. Loop 2 (10XX—99XX) 8.01 MHz — 9.00 MHz
VCO frequency 100 kHz
20 ps/div
Input Divider
displ. bit frequ. Voltage VCO Ratio
8765 4321
1000 0000 0000 | 9.00M ~4.36V 900 Junction
1001 0000 0001 8.99M \ 899 CR701, CR702
1002 0000 0010 | 898M 898 2 V/div
1003 0000 0011 8.97 M 897 — 2.5V
1004 0000 0100 | 896M 896
1005 0000 0101 8.95 M 895
1006 0000 0110 | 894m 894
1007 0000 0111 8.93M 893
1008 0000 1000 | 892M 892 )
1009 0000 1001 891 M 891 §;’/\*/1'V
1010 0001 0000 | 890M 890 —
1011 0001 0001 8.89 M 889
1012 0001 0010 | 888M 888
1 us/div
1015 0001 0101 8.85 M 885 1 pulse streched
1020 0010 0000 | B880M Voltage 830
variation .
1030 0011 0000 | s7om about a70 Figure 8—3—29. Waveform loop 2
200 mV
1040 0100 0000 | 860M 860
1050 0101 0000 | ssom 850 Max, and min, frequency of Loop 2 can
be tested by shortening R703, R704.
1060 0110 0000 8.40M 840
1070 0111 0000 | 830M 830 Procedure:
short R703. Frequency at U708/6 should be
1080 1000 0000 8.20M 820
<7 MHz.
1080 1001 0000 8.10M 810
1091 1001 0001 509 M 809 short R704. Frequency should be
1092 1001 0010 | 808M 808 > 11.5 MHz and < 14 MHz (*C704).
1093 1001 0011 8.07 M 807
1094 1001 0100 8.06 M 806
1095 1001 0101 8.05 M 805
1096 1001 0110 8.04 M 804
1097 1001 0111 8.03 M " 803
1098 1001 1000 8.02M 802
1099 1001 1001 8.0t M ~4.16 V 801




Model 8165A

PLL MIXER AND FEEDBACK DIVIDERS A9

Note the = 17 V supplies for the ramp generator and * 3.2 V supplies for the sine shaper. The PLL feedback
is always between 1.00 kHz and 9.99 kHz. The control voltage {DVO) is always between 0.5 V and 4.9 V
depending on frequency display. The frequency feedback {(Q305, Q306) is always 50 % duty cycle.

Table 8—3—14. Divider settings

(50% duty cycle)

Range TP4 frequency step 2 of the freq. transfer block

U105, U106 bit pattern

bit 6 5 43 21
1 mHz — 9.999 mHZ 1 KHz — 10 KHz 01 0000
10 mHZ — 99.99 mHz 1 KHz — 10 KHz action on A3 LF Gen. only

(bit 13, 14) 10°

100 mHz — 999.9 mHz 1 KHz - 10 KHz
1 Hz — 9.999 Hz 1 KHz — 10 KHz 00 100 0 (10
10 Hz — 99.99 Hz 1 KHz — 10 KHz 00 O 100 (10%)
100 HZ — 999.9 Hz 1 KHz — 10 KHz 00 0010 (10%)
1 KHz — 9.999 KHz 1 KHz — 10 KHz 01 000 0 (109
70 KHz — 99.99 KHz 1 KHz — 10 KHz 0o 100 0 (10"
100 KHz — 99.9 KHz 1 KHz — 10 KHz 00 0100 (10%)
1 MHz — 9.999 KHz 1 KHz — 10 KHz 00 0010 (10°)
10 MHz — 50.00 MHz 1 KHz — 5 KHz 00 0001 (10%)

bit 6 indicates an overflow of the
first two digits of display. Will be O
until 90 and goes high from 91 to 99.

100 us/div

Q305 E
Q306 E

u304/1

TP4

5 V/div
— 0V

5 V/div
— oV

5 V/div
—oVv

Figure 8—-3—30. Waveforms (VCO freq. 100 kHz)

Service

100 us/div

100 mV/div
—0oV

Figure 8—3—-31. Waveforms {VCO freq. 100 kHz)
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Waveform Acceptor A10

(all signals TTL) time base 20 us/div

Frequency Acceptor A9

{all signals TTL) time base 200 us/div

Waveform Acceptor
(all signals TTL) time base 50 us/div

Service

Frequency Range Acceptor
(all signals TTL) time base 200 us/div

NDDV

HDAT

u103/2

uit/10

NDDV

HDAT

Bit 1

HINH

NDDV

HDAT

HINH

Bit4

NDDV

HDAT

HiNH

Bit1

For repeating signals a controller is needed.
Program: wrt 716, "F1"; jmp 0

Low Frequency Acceptor A10
(all signals TTL} time base 200 us/div

NDDV

u191/1

HDAT u103/10
U103/13 utoz/t B8
U102/’
vio1/n " A
For repeating signals a controller is needed.
Program: wrt 716, “FRQ 1 MHz"’; jmp O
For device bus details see SERVICE BLOCK 1
In Gate or Trigger mode, CLM is generated U104
by the INPUT MODE ACCEPTOR on Burst Load 1
board A7 — see Service Block 2.
ui04/3
Load 2
u104/4
Load 3|

For repeating signals a controller is needed.
Program: wrt 716, “"FRQ 1 MHz"”; jmp 0
For device bus details see SERVICE BLOCK 1

u702/1

u701/3

U703/4

u703/70

uz02/12

u703/3

For repeating signals a controller is needed.
Program: wrt 716, "F1" ; jmp 0
For device bus details see SERVICE BLOCK 1.

For repeating signals a controller is needed.
Program: wrt 716, “FRQ 19.99 MHz""; jmp 0
For device bus details see SERVICE BLOCK 1.



CONTROL CURRENT GUTPUT

W5

Service

TOP RANGE
LINEARITY

+20v +20v

002}
PHASE
SWITCH COMPARATOR
RI09 1o
\ LY 3
YN 215k
w107
sex cigs
uooaI €203
CR202 T 01
R108
21K
7209
R207 R20
LBLK —8 1r2
T EROM us0s —LH12 PLL ON/OFF
IN
/506 wnz v NORM OR GATE | F DR TRIG LF OR BURST LF
e !
v e
D/A CONVERTER
sv
2 55KHz
A3 ;
200
6A ] ™3
FiOm s/ [
\ R403
U303
205K
. Hl )
R319 Ru0s
2 5K
cheoz RI17 RIG_200 * Yerios W crios 999KHz
W cHio2 S ) S g
T gy Ru0¢
2 256KHz 1% 7K
A0) R407
«
W ckio [ 50
‘ 320
£ R406
047 |
- —20v /310 : _L w2K
0 ——fr——— ] =
LE;A, sy 56K A —
+HOM UBUS
B9 . a3 —20v ~20v
681K crI0 p— NG G ]
-5y 040t -5y — 0206
+20v
1309 5
176k / 2
gl Fazs
= RA433
r2ov g B8M o Ru3s FRS FR2 FRY
2 sz sy 38 FROM U708 FROM U709 FROM U603
s o PIN 10 PINT PIN 11
g —20v —20v - -
150
’ 52
—{ '} s
02K
w3 EXT INPUT (VCO!
V2T __
¥ -
RaDs f -— __
Q2 5K b —_——
15K
20v -20v °
20¢

R423
7K
Ri2B
LK
RL2L
6 19K
+20v
RL2S
1L 7K
Re27
-+
196K
5 - |
2 RG26
L 619K
Re22
681K
-20v
0413
RLLO
121K
'
1
A8
VCO CONTROL
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Viodel 8165A T ——— —— _ .
A5 AB BD AY VYCO CONTROL og65- 66508 108165 66520 OPTION 002)

PHASE
BANDPASS SWITCH COMPARATOR

€101

A_‘}—.—

cio 0 008

0008 0008

R207

|
!
|
1
| CR501 20V m‘or UB06 PLL OF
L - S R22 _gy NORM OR GATE LF OR TRIG LF Ok BUF
| T
WHEN OPTIGH 602 \ 5o -
HOT FiTTED T HE o
THIS SIGNAL IS i il cRsoz °
ROUTED DIRECT |
FROM THE 140D 14 | +5v -5y
CORNECTOR | GO peae D/A CONVERTER
J | 6502
- |
1
| R503
| 681k
| -5y
i | FROM U667 T3
! | PIN 10 BA
| A5V
| [ FROM UBDL/5
[ CR401
i +5Y
f i M1
FROM U606 — 1L
PIN Tt SR K02 CRL02 RI17 R3B_200
NORM.GATE TRIG BURST 1,'_”'3“2
M9 256KHz
FROM U606 a0z
PIN 2 ADJ
v£o W craoe —
K&u3 e
FROM UB0S o
om0 oue K403 CLOSED WHEN SWEEP as | m0
) SWEER| B BIK LECTED 681K G
! { -20v - 20V
I,
H—xk— - &
| R301 20v N €502
H—xs— HEL
18 %
£ 150p
| n
+20v v - +20v 0
g VR301 9 H
I L s 2 EXT INPUT IVCO)
457~ 0 Samm el
{ cno
I

-ZOV—[— |8<T>20V _20v
&'

1
I
i -20v =20V
1
h i
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|

8

x

F%@@BZ ‘m
~{REE-

w201

[ )

A5 BD AY TIMING 08165-66505

REAR
PANEL T

s8[7]

REFER TO
ENLARGEMENT FOR

COMPONENTS 1N
THIS AREA

RS25
i

JoJz 13 19| 7.

1 L LhdLh by

R702 R701

506
g FRONT
(0] PANEL
ivor view)

5 .. x5 QUTPU
="

=25 {NPUT

U4

TO-220A8

BOTTOM viEw

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG LOC DESIG LOC DESIG LOC DESIG LOC DESIG LOC
C1 F3 C402 F7 L403 E8 Q503 F2 R62 Cé
c2 F2 C403 E7 L405  F7 Q504 C2 RE3 (o]
c3 G2 C404 C8 1406 Q505 C2 R64 ol
Cc4 G2 Caps D7 L5031  C4 Q506 C2 R65 D6
Cs5 E3 €601 D3 MP1 D5 Q507 B2 RG6 D6
ce F3 C502 MP2 D6 Q508 B2 R67 A7
c7 F3 C503 C4 MP3 D6 Q509 E3 R68 A8
c8 Fa c504 C7 MP4 C6 Q510 E3 RE9 B6
c9 F5 Cs05 D7 MP5S Ccé Q511 D4 R70 87
c11 E4 C506 14 MP& D4 Q612 E4 R71 B7
c12 ES CR1 A/B2 mMP7 Cs Q513 b4 R73 D7
C14 E3 CR101 B5 MP301 D8 Q514 A6 R74 E6
c1s B3 CR102 B5 MP302 C10 Q515 A7 R76 E6
Ccie A2 CR103 D5 MP401 F7 Q516 A10 R77 E7
c17 E2 CR104 83 Qi1 G2 Q517 A10 R78 E6
c18 E3 CR201 E10 Q2 F4 Q518 B10 R80 Gb
ci19 D3 CR202 E10 Qa3 F5 Q801 B8 R81 G5
c E5 CR203 D8 Q4 F5/6 R1 F3 R82 F6
c22 F5 CR204 D8 Q5 E4 R2 G3 R83 EB
c23 D5 CR205 D8 [el5} €5 R3 G2 R84 D6
c24 D5 CR301 D8 Q7 DS R4 F3 R85 E6
Cc25 D5 CR401 C8 Q8 Cc3 R5 F3 R86 D6
c27 cs CR501 F2 Q9 D3 R6 F3 R87 E6
c28 B85 CR502 F2 Q1o D4 R7 G2 R88 D6
c29 B6 CR503 F2 at2 Cs R8 F3 R101 B6

CR504 D2 Qi3 Ch R9 F4 R102 A6
c31 €6 CR505 C2 Q14 Cc8 R10 E3 R103 A6
C32 08 CRB06 C2 Qié C6 R11 E4 R105 B5
€33 Bé CR507 B2 Q7 D6 R12 F3 R106 A5
C34 Ccé CR508 B2 Q18 D6 R13 F4 R107 B4
C35 D7 CR509 D3 Q19 D6 R14 G4 R108 B85
C36 DS CRS510 D4 Q20 Cc6 R15 G5 R109 B5

CR512 A6 Q21 ce R16 Fb R110 C5
C37 E6 CR513 B10 Q22 D6 R17 ES Ri111  Cs
C38 E6 CR814 A7 Q23 E6 R18 FS5 R112 C5
C39 Fs CR601 A8 Q24 G6 R19 E6 R115 B3
c40 E6 CR701 G2 Q25 EB6 R20 E4 R116 B3
ca B6 41 H3 Q101 B4 R21 E4 Ri117 B4
C101 86 32 H3 Q102 BS R22 €5 R118 B3
C102 A6 J3 H3 Q103 Cb5 R23 ES R119 B3
C103 B6 J4 H3 Q105 B4 R24 E5 R120 A4
C104  AS Js AT Q106 B4 R25 D5 R121 A3
Ci05 B85 J6 14 Q107 B3 R26 Cc3 R122 C4
CT06 BS 47 43 Q108 B3 R27 C3 R123 (3
c107 JB8 42 Q109 D2 R28 E3 R124 C2
c201  G7 Jii J4 Q201 F7 R29 E2 R126 C2
€202 F7 K1 G3 Q202 G6 R31 D3 R126 D2
C203 F8 K2 G4 Q203 €10 R32 D3 R201  E7
C204 F8 K3 D2 Q204 E10 R34 D2 R202 F7
€205 F10 K4 F4 Q205 D9 R36 E2 R203 F6
C206 F9 K5 E4 Q206 D9 R38 E2 R204 F6
C207 ES K301t C7 Q207 E9 R40 D3 R205 G6
c208 D8 K302 810 Q208 D8 R41 D3 R207 F8
€210 EB8 K401 €7 Q209 G8 R42 Cc3 R208 F8
c211 D8 Lt ES Q210 G8 R43 C3 R209 F8
c212  E10 L2 ES Q2211 G8 R45 E4 R210 E9
c3m ¢7 13 E6 Q212 E10 R50 D5 R211  F9
C302 B8 L5 BS Q301 C6 R51 D4 R212 F9
€303 BB u7 D6 Q302 Ci0 R52 cs R213 E8
€304 BS L8 D6 Q303 D8 R53 cé R214 EQ
C305 €9 L9 D6 Q304 E10 R54 BS R215 ES
C306 A9 L0 E6 Q401 D8 R585 C5 R216 E10
€307 B9 Lti F6 Q402 F7 R56 ce R217 E10
€308 Cto L201 D8 Q403 G9 R57 Ccé R218 E9
C309 D3 1301 Q404 D8 R58 c6 R219 €9
C310 D9 1302 8 Q801 F2 R60 DS R220 E10
C31t c7 401 Q502 F2 R61 AB R221 D10
€401 c8 L402 F8

Modet 8165A

REF  GRID REF  GRID REF  GRID
DESIG LOC DESIG LOC DESIG LOC
R223 D10 R348 F9 R523 D7
R224 D9 R349 F10 R524 A8
R225 D9 R351 D10 R5256 H3
R228 D10 R362 C10 R526 A10
R229 D10 R353 C10 R527 A10
R231 D10 /354 C10 R528 B0
R232 E9 R385 C9/10 R601  C6/7
R233 ES R356 C/D9 RE02 B8
R234 E9 R357 DS R603 B8
R235 E8 R358 D9 R701 H3
R236 DS R359 C9 R702 H3
R237 G8 R361 D9 RT1 DS
R238 G8 R362 DY U1 F3
R238 F8 2 F4
R241  G7 R363 DY/10 u3 E3
R242 F9 R364 D8 u4 B2
R244 G9 R365 D9 us B&
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R316 A9 R419 F8 VR8 D6
R317 C8 R420 F7 VR9 G5
R318 C8 R421  F7 VR101 B4/5
R318 C8 R425 G110 VR102 B85
R320 C9 426  G10 VR103 C5
R321 B9 R427 G10 VR104 B4
R322 B8 R428 F9 VR201 E9
R323 Ag R429 F10 VR202 E9/10
R324 B9 R431 D8 VR203 G9
R326 B9 R432 D7 VR301 A10
R326 B9 R432 D7 VR302 Di1C
R327 B9 R501  E/F2 VR401 F6
R328 B9 R502 F2 VR402 G10
R329 A8 R503 E2 21 A/B2
R330 BS R504 C2

R331 €9 R505  C2 TP1 Fa
R332 €9 R506 C2 TP2 Fb
R333 C9 R507 B/C2 TP3 E3
R334 C8 R508 B2 TP4 D3
R335 B9 R509 E2 TP5 ce
R336 A/BZ R510 E2 TP6 F9
R337 A9 R&11 E2 TP7 c7
R338 A10 R512  E3/4 TP8 D8
R339 At0 R513  E3 TP9 D7
R341  A10 R514 E4 TP10 E7
R342 C9 R5156  E4 TP11 E7
R343 C8 R516 E4

R344 C8 RB17 E4

R345 (9 RB20 C7

R346 88 RB21 A6

R347 C&/7 R522 Bi0
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SERVICE BLOCK 4
OUTPUT AMPLIFIER A4 [4A 4B 4C

THEORY OF OPERATION

A block diagram of the output amplifier is given in Figure 8—-4—1. From the diagram it can be seen that the amplifier
comprises four main functional sections:

— active vernier
power amplifier
attenuator
offset generator

Each of these blocks is described in detail in the following paragraphs.

POWER AMPLIFIER
ACTIVE VERNIER max _ﬂ_ 10v

max ﬂ S5V

min L 1V

502 into 509
min —F — 01y enable
disable

NORM

Disable

_{ :

I F\Y'— me
Ve

—0 ! Gain 1 A
COMPL ““Disable

STAGE

: l/

-EL.J/ ATTENUATOR soa
L& ?/ LS{

STAGE STAGE
3 2

F1

D/A  |— O/A \ N\—
Conv. Conv. /

OFFSET
ﬁ GENERATOR

DEVICE BUS DATA

Figure 8—4—1, Output amplifier block diagram

Active Vernier (Service Sheet 4A)

The active vernier comprises 3 attenuator stages in parallel, each stage consisting of two attenuating elements, one
for normal and one for complement output. As Figure 8—4—2 shows, each attenuating stage is a differential
amplifier connected so that the signal current flows into (or out of) the common emitters. The output current is
taken from one of the collectors and then converted to voltage.

In a differential amplifier, the current flowing in each collector is proportional to the potential difference between
the two bases, Thus by varying V,, (see Figure 8—4—2} on the base of one of the transistors, the current gy can
be controlled. However, because of the characteristic of the base-emitter volitage of each transistor, the attenuation
has a logarithmic characteristic.
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The input signal controls the share of current source | which flows through each input transistor. Similarly, V,,
controls the current in both attenuator transistors Q1, Q2 or Q3, Q4 (Figure 8—4—2). Suppose that V|, sets an
attenuation factor of 2 and, for simplicity, | = 1 mA. If the input is such that | is shared equally, then 11 = 0.5 mA
and I—11=0.6 mA, Also |, = 1/2 11 = 0.25 mA.and Iy = 1/2 {I-14) = 0.25 mA. Now, suppose that the input
changes the sharing of current | so that |1 = 0.2mA, and i—Iq = 0.8 mA, then Iy =0.4 mA and |y = 0.1 mA,

In either case, the sum I, + Iy remains constant for all input signals and attenuation ratios.

Therefore a constant current source (controlled by the amplitude setting via the microprocessor and D/A converter
U801) can be used to supply the current ly + 1y

Ifl, + |y= I, then lgyT = louT =0

Ifly + |y =0, then lgyt = loyT =051

Control
Current
{ IxeIx')
wol
rm Y I |
| How
. put
Input . \«JOI
: 2 i
Iy |
Vv “ I
I
l
[
I
I
I |
Q3 l
Input I-1 j\m L .
_I vd Output
___________ _?__—_—__—___

Drive
; ®

Figure 8—4—2. Operating principle for each stage of active vernier

8-82
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Current sources: The current | (see Figure 8—4—3) for each attenuator stage is provided by current sources
comprising U102, Q103, Q104 and Q105.

from active vernier

{

U102
' Q103

{Q104, Q105)
R
E

—) Erer

1 = EREF
Rg

Figure 8—4—3. Functional diagram of active vernier current source

Control current sources: Each attenuator stage of the vernier IC has its own control current source (U802—Q801,
US01—-Q906 and finearity correction U802—Q803, Q804 for 15t stage, U901-Q907 for 2nd stage, U901—-Q910 for
3rd stage).to calibrate the required attenuation of the stage.

Stages 2 and 3 also have transistor switches to enable cut-off of the corresponding stage, Microprocessor-derived
signal L4 switches stage 3 on and off; L5 switches stage 2 on and off.

Figure 8—4—4 illustrates the interstage relationship of the active vernier for the 8165A output versus programmed
value and for the vernier output versus programmed value.

As can be seen from Figure 8—4—4, stage 1 acts as the variable part of the vernier attenuator, and the maximum
output from the total vernier is 5 V. With stage 2, the signal is attenuated to 50 % of maximum amplitude,

and stage 3 attenuates the output signal a further 20 %. Stage 1 (variable part) also provides 20 % attenuation
with 8-bit resolution.

Control current source for stage 1 consists of one current source driven by the D/A converter U801, to calibrate
the lower attenuation point, and another current source to calibrate the upper attenuation point,
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Power Amplifier (Service Sheet 4B)

A block diagram of the power amplifier section is given in Figure 8—4—5, in which it can be seen that the power
amplifier comprises two amplifiers connected in parallel.

+ 4
@ GAIN 1
P2 E_ TP4
—o\el SWITCH »—b
—O0 SWITCH
4 -5—0
_@ GAIN 2
N-——
Enable -
Disable
both Ampl GAIN 2 ]
only
Lie | Mono Disable
CLv | FF OFFSET
gre— ’
L

1 — L3 e
L2 — b

L15 —d

Figure 8—4—5. Power amplifier block diagram

In normal operation, the Gain 2 amplifier is switched on and off via signal L3 at NAND gate U502, When switched
off, total amplification (input to output) is unity, while switching on provides a total gain factor of 2 {(Note: with
a change in amplitude setting, both amplifiers are switched off momentarily (~ 5 ms} by the action of monofiop
U503. A change in L1, L2, L14 or L15 causes L16 at U502/Pin 4 to go high, so that the next CLV clock pulse
triggers the monoflop and the amplifiers are disabled).

Figure 8—4—6 illustrates the operating principle of the switchable amplifier, the only difference in normal operation
between this and the 'Gain 1’ amplifier being the switch function. The amplifier consists of 2 complementary



Service

cascode stages working in push-pull mode (complementary cascode = NPN and PNP transistor connected in

Model 8165A

common emitter/common base configuration to provide high input impedance, high output impedance and high gain).

positive current
Source

T+

CR 301

CR304

;
|
— ]

M

Q303

OUTPUT

R out

Q306

negative current
Source

—{7

Figure 8—4—6. Switchable amplifier functional diagram

The positive cascode stage comprises common emitter transistor Q301, common base transistor Q303 and the positive

current source; the negative cascode stage comprises common emitter transistor Q304, common base transistor
Q306 and negative current source. Q301 and Q304 operate as voltage-controlled current sources, the input voltage
to their bases determining which is more heavily biased (the minimum bias current flows continually through all

4 transistors due to it being a linear amplifier).

To switch the amplifier off, transistor switches Q307 and Q310 are switched on, so that all current flows through
diodes CR301, CR304 into the voltage sources,

886
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Attenuator (Service Sheet 4B)

Two 20 dB resistive attenuators are located between the power amplifier and the output BNC connector.

The first 20 dB attenuator is switched in by the action of relays K401, K404 and K405 i.e. in 8165A amplitude
range 100 mV — 999 mV. The second 20 dB is switched in {to make a total 40 dB) by K402 i.e. in 8165A
amplitude range 10 mV — 99 mV.,

K401
Fo) K 404
(o]
K402

o

Output

o K405
JKLO3 20d8 20dB ——O——-O——-b—@
pulse response
adjustments
K402 | l t

K4
r
|

|

|

|

e

;

L1

-~ r

,_
(%)
(3]

Figure 8—4—7. Attenuator ranges

Offset Generator (Service Sheet 4C)

A block diagram of the offset generator is given in Figure 8—4—8. Depending on the desired output offset,
the microprocessor transmits the necessary digital information to the 10-bit D/A converter, which in turn
controls a positive and negative current source.

To keep capacitive loading to a minimum at the 8165A output, a filter (L1, R35, C9, R37) decouples the offset
generator from the output amplifier.

During a change in the 8165A"s output amplitude, the offset generator is momentarily {(~ 5 ms) switched off
via signal 24 at NOR gate U1, pin 12 and pin 6. When this signal is high, transistors Q3 and Q9 are switched
on thus disabling both current sources,
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Figure 8—4—8. Offset generator block diagram
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Figure 8—4—9. Active Vernier
Table 8—4—1. D/A converter voltage to current table
D/A conv. Current Control Correction| Vernier
Amplitude Display L13 L12 L11 L10O L9 L8 L7 L6 Ia voltage A6 TP1 Q802/C Amplitude A4 TP2
(50 ©2)
1.00 V (100 mV,10 mV) 1 1 0 0 1 1 0 ~ 40 mA —4.0V -0.17 VvV ~ 1.00 V
1.10V 1 0 1 1 0 0 1 0 36 mA -36V —-0.58 V 1.10V
1.20 V 1 0 0 1 1 1 1 0 32 mA -3.2V -0.95 VvV 1.20V
1.34 V 1 0 0 0 0 0 1 0 27 mA -2.7V -1.27 V 1.34 V
1.35 VvV 1 0 0 0 0 0 0 0 26 mA -26V -1.28V 1.35v
1.98 V 0 0 0 0 0 1 0 6.4 mA —50 mV —50 mV 1.98 v
1.99 V(190 mV,19 mV) 0 0 0 0 0 0 0 0 ~ 6.1 mA oV oV 1.99 v
Table 8—4—2. Complete current range table
Amplitude Display Vernier Amplitude Current sources Control signals
(50 £2) A4TP2 Ia6mA-40mA | ig 70mA Ic 42 mA L3(Gain2) | L4 | L5
1Vv-199V ~1V-199V active on on 0 1 1
2V-399V 1V-199V active on on 1 1 1
4V —-599V 2V —-299V active on off 1 0 1
6V —7.99V 3vV-399V active off on 1 1
8V —-9.99V 4V —-499V active off off 1 0
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Power Amplifier

Model 8165A

Table 8—4—3. Amplitude ranges p-p (1 k£2/50 2}
DISPLAY (AMPLITUDE) TP2 TP4 GAIN1 GAIN2 _
(Q201-Q206) (Q301-Q306) L3
2.00V ~ 1Vpp 20V on off 0
3.99V = 2Vpp 3.99 V on off 0
400V = 1Vpp 4.00V on on 1
8.00V ~ 2Vopp 8.00V on on 1
10.0V X 25Vpp 100V on on 1
120V ~ 3Vpp 12.0V on on 1
16.0V x 4Vpp 16.0V on on 1
18.0V = 45V 18.0V on on 1
20.0V x bV 200V on on 1
Table 8—4—4. Amplitude ranges p-p (50 £2 / 50 Q)
DISPLAY (AMPLITUDE) TP2 TP4 GAIN1 GAIN2 .
(Q201 - Q206) | (Q301 - Q306) L3
10mV or 100mV or 1.00 V ~ 1Vpp 1Vpp on off 0]
20mV or 200 mV or 2.00V =~ 1Vpp 2Vpp on on 1
40mV or 400mV or 4.00V X 2V pp 4V p-p on on 1
60 mV or 600 mV or 6.00 V = 3Vpp 6Vpp on on 1
80mV or 800mV or 8.00V = 4V pp 8V pp on on 1
99 mV or 999 mV or 10.0 V ~ 5Vpp 10V pp on on 1
Table 8—4—5. Attenuator ranges
Amplitude Attenua. | Imp. L1 L2 L5 | K102 K401 K402 K403 K404 K 40S
—_ Disable 500 | t 0 on - - on - on
2V - 20V 0dB 1K 0 | | - on - — - -
v - 10V 0dB 50N 0 ! 0 on on - on — on
100mV-998mV 20dB 500N 0 0 | on on - on on on
10mV - 99mv 40dB 50N | | | on - on on - on
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Table 8—4—6. Norm-Inverting

Phase L1g
NORM 0
INV 1

Enable — Disable

While L3 enables/disables gain 2 only, gain 1 and gain 2 can be disabled under certain conditions.

A change of L1.L2. L14. L15 will cause L16 to go high (via uP) so with the next CLV the Mono FF
will disable both stages and the offset generator for about 5 ms. This occurs in the following events:

Offset Generator

transition from 50 §2 to 1 k&2 source impedance, or NORM to COMP
amplitude change from 99 mV to 100 mV

Service

amplitude change from 999 mV to 1.00 V
offset change from 999 mV to 1.00 V

Table 8—4—7, D/A converter voltage table (50 €2 / 50 §2)

U715 pin U714 pin TP3 TP5
OFFSET 12 4 15 2 10 6 12 4 15 2 | {if pos. (if neg.

DISPLAY selected) | selected)
omv 0 0 0 0 0 0 0 o] 0 0 16.90V | —17.79V
10 mV 0 0 0 0] 0 0 1 0 1 0 16.89V | —17.78 V
100 mV 0 0 0 1 1 0 0 1 0 0 16.82V | -17.71 V
500 mV 0 1 1 1 1 1 0 1 0 0] 1656V | —17.43V
999 mV 1 1 1 1 1 0 0 1 1 1 16.23 V -17.10 V
1.00 V 0 0 0 1 1 0 0 1 0 0 16.24V | —17.09V
2.00V 0 0 1 1 0 0 1 0 0 0 156,61V | —-16.42V
3.00V 0 1 0] 0 1 0 1 1 0 0 1499V | —15.75V
4.00V 0] 1 1 0 0 1 0 0 0] 0 1437V | —15.07 V
5.00 V 0 1 1 1 1 1 0 1 0 0 1375V | —14.40V

Table 8—-4—8. D/A converter table {1 k§2 / 50 §2)
U715 pin U714 pin TP3 TP5
OFFSET 12 4 15 2 10 6 12 4 15 2 (if pos. (if neg.

DISPLAY selected) | selected)
6.00 V 1 0 0 1 0 1 1 0 0 0 1492V | —15.66V
7.00V 1 0 1 0 1 1 1 1 0 0 1481V | —15.31V
8.00 V 1 1 o] 0 1 0 0 0 0 0 1429V | —14,95V
9.00 V 1 1 1 0 0 o] 0 1 0 0 13.96 V | —14,69 V
10.00 V 1 1 1 1 1 0 0 1 1 1 13.63V | —14,23V
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Table 8—4-9. Offset polarity and range

offset range
U715 pin pos neg 0—-999 mV 1V-5V
6 1 0
10 0 1

Offset disable

As with the power amplifier, the offset is disabled for 5 ms under the following conditions:
transition from 50 £2 to 1 k§2 source impedance, or NORM to COMP

8-92

amplitude change from 99 mV to 100 mV
amplitude change from 999 mV to 1.00 V
offset change from 999 mV to 1.00 V

Model 8165A
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Model 8165A Service

SERVICE BLOCK 5
MICROPROCESSOR AND DISPLAY A1,A2,A3 (8A 8B 8C

Service Philosopy:

The controller board A3 is on the blue stripe exchange program. if trouble appears in this area, check all basic
conditions {see troubleshooting). If the fault seems to be the uP loop, replacement via the blue stripe exchange
program is recommended.

THEORY OF OPERATION

Controller
The controller is the data and instruction center of the 8165A Programmable Signal Source. it generates the control
information required by the instrument dependent from one of two sources:

a) Keyboard inputs when in manual control.

b) HP-iB inputs when in remote control.

During operation inputs from one of these sources program the desired output parameters. When the instrument is in
remote control mode, the keyboard switches are disabled and output parameters can be entered only through the
HP-iB interface.

Output signals from the controller can be divided into three groups-control, data and address (the control determines
whether data or address, load data or address, inhibit/reset receiver circuit),

The controller is comprised of the following major segments:
{See Figure 8—5—1. Basic Controller Structure).

a) Microprocessor Unit (MPU)

b) Read Only Memory (ROM)

¢) Random Access Memory (RAM)

d) HP-IB Interface Section (Peripheral Interface Adapter, PIA)
e) Control Line and Data Interface

f) Keyboard |nterface
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pP address bus

HPI B N uP data bus
<O /3 HP-1B K2 I }—‘ ]
input {j " b
Output Enable 1t
v, RAMS 9.
Scanner
bus
Key - board (: PIA WP RAM RAM RAM
1 2 3
———— Function r 1
__"— —: Bus I I I
wPaAB| ———y'T BABBUS |y
[~ Buffer 8 bit VMA,IRQ, 02 ,R/W
by -
| e ——— CHIP SELECT
e e e -4 ]1-8 J1-8

DISPLAY

U U U U U U U U

Frequency

vC Trigger
o Control Sweep 99 Burst LFG Ampl. Offset
Control Gate

PLL

Figure 8—5—1. Controller Block Diagram

Microprocessor Unit (MPU)

The purpose of the MPU is to perform the functions (routines) programmed into the ROM. Figure 8—5—1
indicates the input and output signals of the MPU, The MPU is driven by a two-phase clock {two clock signals
which are non-overlapping). It contains two buses, an eight-bit data bus and a sixteen-bit address bus. The
function of the address bus is to address a particuiar location in memory, either ROM, RAM or the PIA,

The address decoder, also connected to the address bus, enables one of these elements, In the case of a RAM
or the PIA (Peripheral Interface Adapter), the MPU also controls whether it is in the read or write mode. Data
can then be transmitted in either direction over the eight-bit bi-directional data bus connected to the MPU.

Read-Only Memory {ROM)

The Read Only Memory (ROM) is a type of memory that cannot be written into but only read from. The data

pattern of the ROM is fixed at the time of manufacture according to the design specifications of its application.
Data from a particular memory location can be read by addressing the memory location and enaktling the ROM.
Addressing and reading data take place on the two separate buses of the ROM, the address bus and the data bus.

Random Access Memory (RAM)

Random Access Memory (RAM) is the “scratchpad’’ element of the controller. The memory locations of a RAM do
not normally contain permanent data. Data can be written into a memory location and then read out again at a later
time. Data written into a memory location destroys the data previously stored in that location which is no longer
needed, thus the term “scratchpad”’. Data stored in a RAM is also normally destroyed any time power is switched off
or removed from the instrument. However, with the 8165A there is a non-volatile RAM section (due to battery
back-up) which stores the current operating data and the 9 parameter sets.

RAM’s contain two buses - an address bus for the addressing of a particular memory location, and a bi-directional

data bus for transmitting data in the read mode or receiving data in the write mode. Both RAM buses are connected

to the address and data buses of the MPU. The address decoder is also connected to lines of the address bus and controls
the enabling of each RAM. Read or write functions are controlled by a single line from the MPU. With this configu-
ration, the MPU can enable a particular RAM and address a particular memory location for either a read or write function.
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Peripheral Interface Adapter (PIA)
3 PIA’s are used in the 8165A

A. One PIA (A3U3) is part of the internal device bus and keyboard scanner bus and provides the

communication link between the MPU and the two slaves.

B. Two PIA’s (A14 U1, U3) are part of the HP-IB section and provide the communication link
between the MPU and the outside world of HP-1B.

C. From the MPU’s viewpoint, the PIA is simply memory locations that are treated in the same manner
as any other read/write memory. The read/write function is controlled by a single line (R/W) from

the MPU. This is the same line used to control the read/write function of the RAM’s.

Control Line and Data Interface (Schematic 8A)

The instrument uses an internal 16-bit parallel Device Bus. The function of this bus is controlled by 3 Device Bus
management lines. The control line latches and the data latches, which terminate the Data-Bus, are selected

through Address Enable Lines over the Address Decoder.

Service

£P_DATA 8U5

—
crem e 8B

PLNCLON BUS

INT BUS LATCH

5c] @

e

557 gy tec.)

i

Nl

R0 2 9.6 8K

INTERNAL BUS 715

Figure 8—5—2. Control Line and Interface

Keyboard

The keyboard provides the interface between the user and the instrument during manual operation. Through the

keyboard, the user can program the various operating parameters. Four vernier keys are also contained in the keyboard,

to allow the user to alter numeric parameters.
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The keys of the keyboard can be divided into eight groups plus a reset to local key which sets the 8165A back to
local operation. The groups are as follows: INPUT MODE Group; the PARAMETER keys including STORE,
RECALL; the FUNCTION keys; the DUTY CYCLE keys, the DATA keys, the ENTRY keys, the VERNIER keys,
and fast the OUTPUT MODE keys.

The keyboard scanner operates in the following manner, 7 bits are routed via the PIA U3 and fed to a Multiplexer
and BCD-Decimal Decoder which form a key matrix. Pressing a key results in a low-going KEY DOWN Line. This
line is routed over via PIA U3 and detected by the Microprocessor {software debouncing routine ensures the
validity of the key-depress action).

Supervisory Signals

These signals include the two-phase clock signals (@1 and B5), Data Bus Enable {DBE) and Reset (R). The two-phase
clock signals and DBE are generated by the clock circuit. The clock signals drive the microprocessor and DBE
enables the data bus. The start-up circuit provides the R line which initiates the start-up routine and resets the
controller,

Restart and Battery Back-up Circuit {Schematic 8B)

The restart circuit provides the microprocessor with the required RESTART signal at power switch-on. This signal
is a pulse with approximately 80 ms width and is fed to both the microprocessor and Peripheral Interface
Adapter (PIA).

The battery back-up circuit provides battery charging during instrument power-on, and power to the non-volatile
RAM section during instrument power-off, During instrument power-on, battery charging is done via the Q6
circuit (Schematic 8B). The resistor RT1, which has a negative temperature coefficient, disables the battery charge
function at low temperatures {< 0°C), In the instrument power-on state, the +bg AT T voltage is derived from the
+12 V via Q2. Diode CR1 then enables current flow to the RAMS, and diode CR2 turns Q7 off so that no

battery discharge can occur.

When the power is switched off from the instrument, the battery voltage is connected via Q7 to the RAMs,
Then diode CR1 prevent current flow over the +5 V line to other devices.

During normal operation, the RAMs require a high RAM ENABLE (CE2) signal. In the event of the +5 VBATT
supply going down, the RAM ENABLE must go low prior to the +5 Vg 5T line falling below +4.75 V. This action

ensures RAM data retention, and the RAM’s then only require +2.5 V to supply the non-volatile section.

The RAM ENABLE signal is generated via Q5 and the differential amplifier Q3, Q4. During power switch-on,
this signal (at TP4) also triggers the monostable flip-flop U48 to generate the RESET pulse.
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TROUBLESHOOTING

Due to the service philosopy, troubleshooting is split into the following categories.
A. Test of pre-conditions for correct microprocessor function,
B. ROM test using SA.

C. Display troubleshooting using SA and normal equipment.

« 12V

20v +12V supply TP2 +5V Hold up supply
+ pr—
+ SV supply
battery pack
up for RAM
P4
T enable RAM

Power loss

detector

TPS
T 40 ’:12 ) [\ Tvmvn
P Reset VMA l/
owefr on
reset 37 o
pr—————
#2
36
up-
- Address
e as H o pP and assocciatet
(RQ = cireuits (RAM'S A ROM'S) g
39
up-
data bus
“ oira
g2’ TP
clock LI_ v} waur
Generator
and g2 ‘5V—D—f§ M
Driver
#)

Figure 8—5—3. Microprocessor pre-conditions

A. Test of pre-conditions for correct uP function

a. Set A3 on extender board and perform following tests:

b. Using a DVM check following voltages on A3: +6 V,+20V, -5V, +.43 V, +12 V,
TP3 +5 V Hold-up, TP4 High > +2.4 V.

c. Using a DVM measure uP signal “BUS AVAILABLE" at U13 pin 7 which must be low
<0.4 V.

d. To test if the uP runs complete cycles and all address/data bus lines are activated,
apply an external pulse generator (TTL-Level), & 1 Hz to TP4. Using a scope or logic
probe, measure if all address/data lines are active.

e. Trigger scope on neg. transition of TP5 signal (restart) and verify that there are no connections
to GND and VDD from address- and data-bus.

f. Measure with logic probe status of IRQ which must be high, (if not, disconnect ribbon
cable to A14 HP-IB interface) and repeat test.

g. Measure at U13 pin 5 {VMA) and TP3 (VMA 02) with a logic probe. Both signals
should be active.

h. Measure at U13 pin 34 (R/W). Signal should be active.
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i. Using a two channel scope, connect both probes to A3 @1 and @2 signals, check clock’s
for conditions shown @1 and @2 must not be coincident. @2 has to be at the 10 % point

of ampl. before @1 turns on.

i Using a scope, connect probe to A3 TP5 and measure the Power-on/Reset function by

turning the instrument on/off.

5V 200 mV
91

0V +£200mV

5V +200mV
02

0V 200mVv

V 5V +200mV

TP4

supply
voltage
I [
__I/;

turn-on pos transition forces
P to perform first cycle (Restart)

Figure 8—5—4. uP clock

B. ROM Test using Signature Analysis

Equipment required:
5004 A Signature Analyzer
Extender board 5061—2112 (for uP)

Procedure:

Figure 8—5—5, Power on/re-start

Set A3 on extender board. Follow instructions as shown, The test is done in uP-free run mode and normal scan
routine. In order to use extender board 5061—-2112, remove uP U13, plug in extender board, and plug U13

into the extender board.

Test sequence:
a, Address Bus Test
b. Address Decoder Test
c. ROM and Data Bus Test
d. Display Troubleshooting
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a. Address Bus Test (free run routine)

cLock N\

Service

Signature Analyzer settings: to TP @2
sTART __/ 1Al
stop /"  twAls
HI-SA 0003

D U2

AOQ vuuuu

Al FFFF
A2 8484
A3 P763
A4 1USBP
A5 0356
A6 U759
A7 B6F9A
A8 7791 0002
A9 6321 9uUPI
A10 37C5 4868
A1l 6U28 20 o ————A12 4FCA

Figure 8—5—7. Address bus signatures

b. Address Decoder Test (same settings as previous test)

Table 8—5—1. Address decoder signatures

Uispin 4 7 55 H
P ACH
0003
10 H7 85 203 U3 Em%;;
1 0003
12 3 H3C
u16 6 77 9 2 1 T 1 1
u17 4 7 7 91 u19 U1t u17 a u1s
5 7 55 H
6 0 U&b 7
1 7 A0S

u13

-
S

O

R11} «12
[ ]

.' 03
-j i
TPL 1

VIEmaL &

Figure 8—5—8. Address decoder IC’s
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¢. ROM and Data Bus Test

CLOCK N\ to 02

Signature Analyzer settings:

_/_ to chip select

STOP

START _\_ to chip select ;
[15]

Model 8165A

RAM U20 contains the informaticon of all stored data (0 — 9) T O T J
, E u2s E U24
Table 8—5—2. ROM and data bus signatures cs cs
pin u24 u25 Do Dg %g
D1 %5 DS
Do 9 0995 |U1PS5 & b2 Be 24
D1 | 10 237C |1 33P QD) T
D2 11 U3UA 3C83
D3 13 FO7I U4AF Eg @g
D4 14 97A6 3GPI
D5 15 CPFA UOCF
D6 | 16 HO88 | 9PUH v
D7 17 2PAC | 5966 R}» Y amy

Figure 8—5—9, Data bus IC’s

d. Display Troubleshooting

Data transfer

[1oo vooo ooo

Display Address

Buffer U30 active
when A15 - ATd =1

Address A@ — A3
applies at RAM's
U36 and U37

With clock VMA - @02
data will be loaded
into RAM’s

Data stored

End
display data
transfer

Figure 8—5-10. Display flowchart
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Signature Analyzer settings:

CLOCK  N\L_
starT "~
stor "~

02 . VMA (TP3)
A15

A15

Service

u3s

5923

e B .
—Rs7_} 1
'E}‘ ITTTUWENNSN T .012
-Rez_} 13
—Rrs6 }—3 uLo
—R63 L—]
'@_ -IIll"IIIlI
Res_ - @ RET DRIC R70
.D U3z D U3 »; u33 P U 30
® 1
T3 R+ @\
T
TO Y Y, T Y, 7O TO EAY,
ULl Ut u7 usg U9 u10 g;

o
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+
—R25+

r3

—EE}DC;
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o
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ﬂ
~
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!

b un
of . e e}
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Sm mas! 1Sm m35
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- ] = ]
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15w w25 15w 25
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Figure 8—5—11. Section of Microprocessor Board A3

Table 8—5—3. Display signatures

U1i9 pin 9 9UP2 U31 pin 1 4H40
8 PACU OFF 7
] 3999
U30 pin 3 2233
5 7H69 U47 pin 11 OFF4
7 IFA3
U35 pin 6 4H43
9 399A
13 4184 U34 pin 2 H1HA4
6 Ca75
U33 pin 1 H1H7
4 2H1H
2 C476
12 FC47
3 2H1P
15 32H1
4 FC44
5 32H2
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e. Display RAM output test

PROCEDURE: re-install microprocessor IC U3

Set Signature Analyzer:

Set 8165A as follows:

AM

Input Mode
Function
Duty Cycle
FM
Frequency
Amplitude
Offset

Burst
Output Mode
Sweep Start
Sweep Stop
Sweep Time

CLOCK N\ U19/6
START " Tp7
stor ___~  TP7

OFF Table 8—5—4. Display RAM signatures

Model 8165A

NORM

TRIANGLE U36 pin 5

50 %
OFF
23.45 kHz
1.00 V

7
9
1"

0 U U U

0
0
0
0

4

U37 pin 7
5

0010
0000

oV

5

NORM, 50 2, ENABLED
1 kHz

10 kHz

1s

f. Display decoder and driver troubleshooting

By using the LAMP TEST (TP9 to GND) all LED’s and display’s must be on.

The Error lamp must blink,

The BLANK signal is only generated when the scan-generator fails.

4 To 12 Decoder Driver Timing (Alt Signais TTL)

U U U LU UL U UL viers saan crock

L

l l UG/

| -

L w2

| -

U440/ 3

ULors &

uL!’s

uLie

UL/ 7

Us0/ 8

U4/ 9

U40/10

UL/

I I U40n3

Figure 8—5—12, U40 timing
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Model 8165A Service

g. Keyboard scanner bus troubleshooting

By using a normal scope measure following signals:

~100 us

-

__{ i ] 1 ] 1 1 1 1 g LJ 1 J L ¢
76543210]7654 3210 | I | |

5 u

—J Outputs

| —
I —

[ |

U1 Outputs can not be observed under normal operation as the required pull-up resistors are
connected at U2 inputs,

Figure 8—5—13. Keyboard Scanner Timing Cycle
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Model 8165A

SERVICE BLOCK 6
POWER SUPPLY A4,A6 [9A| (9B

THEORY OF OPERATION

The 8165A operates from 100 V, 120 V, 200 V or 220 V line supplies, the necessary switching of the transformer, T1,
primary windings being accomplished via VOLTAGE SELECTOR switch S2. The transformer outputs are then
rectified and regulated to generate the following supplies:

a) *20V
byt 5V
c) +32V/-29V

The rectified, but unregulated, transformer output for the +5 V supply is routed to the Display Board A2 to illuminate
the LINE lamp.

+ 20 V Supplies (Service Sheet 9A)

Before regulation, the rectified transformer outputs for the £ 20 V supplies are used to generate auxiliary and reference
voltages for the entire power circuits, These voltages are as follows:

+10 V via Zener diode VR501, R601, R502 and Q501. This voltage is an auxiliary supply used only
for power circuit operation.,

10 V via Zener diode VR502, R503, R504 and Q502. This voltage is also an auxiliary supply used
only for power circuit operation.

6.2 V via current source Q504 and temperature compensating Zener diode VR504, This voltage is
the reference voltage for the £ 5V and + 20 V supplies.

The 6.2 V Zener voltage is divided to derive * 5 V reference voltages at U503 input pins 3 and 6. U503 converts
both reference voltages for low output impedance, the U503 outputs +5 Vg and =5 VREF then being used as
reference inputs for the + 5 V and * 20 V regulators.

The operating principle for all 4 regulators is identical, therefore only one, the +20 V regulator, is described here.
A simplified functional diagram illustrating operating principle is shown in Figure 1. The error amplifier U301 compares
Ureg with Uref and drives the regulator transistor O3 to zero difference. Excessive output current is then detected
by R16 and the overload amplifier U302 (input pins 2 and 3) the output of which goes high if an overload occurs.

+ 5 V Supplies {Service Sheet 9B)

Each of the * supply circuits comprise a regulator and overload detect circuit, the operating principles for which have
been described in the previous paragraph.

Switch-off Circuit (Service Sheet 9A)

An overload signal from an overload amplifier cuts off diode CR501 and the inverting input of U501 goes high.

The output of U501 goes low and triggers the Timer U502. The Timer then drives transistor Q503, which shorts the
reference voltage, causing all regulated voltages to go down. After a time determined by the time constant of R509
and C502, the timer output goes low again and cuts off O503. With Q503 cut off, C503 begins to charge up, thus
ensuring a slow ramp-like rise to the reference voltage, 6.2 V, at VR504. If the overload still exists, the whole
procedure starts again,

Service
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Model 8165A

Q3 R16

+Uin

Error
Amplifier

Overload
Amplifier

o.ureg

to reference

' | cut off

Uret

Figure 8—6—1. Principle of fixed voltage regulator

uso1 Timer
from Overload Amplifier CRS01

Jz

CR502
to
CR505

=

VR504

Figure 8—6—2, Reference shutdown circuit.

8—-130




Model 8165A Service

TROUBLESHOOTING

Replacement of Power Supply Transistors +5 V, Q1, @5, —5 V Q2, +20 V Q3, —20 V Q4.

These 5 transistors are mounted to the rear panel heat-sink. In order to replace one of the transistors, remove the 2
screws which fasten the heat sink to the rear panel, then push the heat sink with both hands to the top

and fold out.

. /
N
Frame
Rear - 'f ?
View
®
" Heat Sink
|

Figure 8—6—3. Heat-sink dis-assembling

@l @5 Q2 Q3 Q4

Figure 8—6—4. Heat-sink rear-view
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Model 8165A
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Model 8165A Service

SERVICE BLOCK 7
SWEEP AM1 10

THEORY OF OPERATION

A functional diagram of the sweep circuits is given in Figure 8—7—1. From the diagram it can be seen that the sweep
generator mainly comprises an up/down counter (Fy counter on service sheet 10), a clock circuit (U201), start/stop
latches (U101 to U106), start/stop comparators (Fp/FgTop and Fp/FgTaART on Service sheet 10), a D/A converter
(U401) and an anti-log amplifier,

After the start frequency has been entered, the microprocessor checks the stop frequency for total available sweep
range. The sweep data acceptor is then addressed and the logarithms of the stop and start frequencies are entered
into the latches (U101, U102, U103, U104, U105, U106).

Depending on whether internal or external trigger mode is selected, bit 13 is set to 1 (ext.) or 0 (int.). With internal
trigger selected, the input mode clock CLM (signal 1) transfers the bit 13 low to the pin 13 input of NAND gate

U114, thus causing the pin 11 output to go high. Flip-flop U112 is set and the Fy counter is loaded with the /nverted
start frequency information from the latches. Correspondingly, when external trigger is selected, signal LFT {generated
from the external input signal}, clocks flip-flop U111, causing the Q output to go low. NAND gate U114 output

goes high and sets flip-flop U112, which in turn loads the Fp counter with /nverted start frequency information.,

With the counted loaded, the Fp = FgT o RT condition at the comparator U307 resets flip-flop U112 (pin 12) via
OR gate U110 pin 9. This causes the Q output to go low which creates the count down condition for the Fp
counter when it is clocked by U202, (Although the sweep is upwards when sweeping from the programmed start
to the programmed stop frequency, the counter counts down during this sweep interval due to the sweep data
latch inversion). The Fp > FgT A RgT condition holds the flip-flop U112 in the reset state until the Fp = FgTgp
condition is detected by comparator U305. This then sets flip-flop U112 via OR gate U110, pin 13. The Q
output goes high and the counter then begins to count up.

The counter’s output is converted to a triangular waveform by the 10-bit D/A converter U401, The D/A converter
output is then routed to an anti-log amplifier to produce a VCO control voltage, and also routed to a buffer to
provide a signal for external deflection purposes.

\/ Device Bus

Stop Latch

Stop Components

FE
RQ

Clock
Clock Circuit
10 bit D/A N

Preset Counter Converter To
Load IL vCo
and Int./ Antin
Ext. Trigger nti-log
Circuit % Amplifier

Start-Comparator

{) Device Bus

Figure 8—7—1. Sweep block diagram
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TROUBLESHOOTING

This troubleshooting section mainly contains information in order to check the transferred data.

Table 8—7—1. Sweep Mode Data Transfer

bit| 161561413 1211109 87665 4 321

1 11 1111 1111 0111 Waveform address

X X X X X X X X X X X X X X X X Waveform data
1 11 1101 Input mode address

X X X X X X X X X X X X X X X X Input mode data
T1 11 11 11 1111 1110 Frequency address
X X X X X X X X X X X X X X X X Frequency data
X X X X X X X X X X X X X X X X Frequency data
X X X X X X X X X X X X X X X X Frequency data

Sweep mode data are transferred with input mode data.

Table 8—7—2. Sweep Mode

Sweep Sweep No

Ext. Int, Sweep
Bit 10 1 1 0
Bit 13 1 0 X

Table 8—7—3. Sweep Time Data Transfer

bit| 16151413 1211109 87 65 4 3 21
T1 11 1111 0111 L I Sweep address
X X X X X X X X X X X X X X X X Sweep time data
— L — J
sweep time stop — data
data
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Table 8—7—3. Sweep Time Data Transfer (cont'd)

bit | 161514 Sweep time Clock freq.
000 1 ms / decade 34.1 KHz
001 10 ms / decade 3.41 KHz
010 100 ms / decade 341 Hz
011 1s / decade 34.1 Hz
100 10s / decade 3.41 Hz
101 100 s/ decade 0.341 Hz

Table 8—7—4. Start/Stop Data Transfer

bit] 16151413 1211109 87656 4 3 21
Sweep address
X X X X X X X X X X X X X X X X Sweep stop data
X X X X X X X X X X X X X X X X Sweep start data
111 1111 1111 0111 Waveform address
X X X X X X X X X X X X X X X X Waveform data
101 Input mode address
X X X X X X X X X X X X X X X X Input mode data
111 1111 1111 1110 Frequency address
X X X X X X X X X X X X X X X X Frequency data first set only

The STOP frequency determines (via i P} which VCO time constant will be selected.

Bit 1 to 9 transfers start and stop data.

8—-139



Service

Table 8—-7—5. Start/Stop Data — Output Voltage Diagram

bit 987 654321 decimal V Sweep out V anti log out

0o0O0O0OO0ODOGOOO ] 3.00V 001V
00 010101 85 250V 0.0316 V
00 110111 119 23V 0.0501 V
01 0t1001 153 21V 0.0794 V
01 101010 170 2.00V 0.1V
01 001100 204 1.8V 0.158 V
01 T1 1111 255 1.5V 0.316 V
10 100001 289 1.3V 0.501 V
10 000011 323 1.1V 0.794 V
10 010100 340 1.0V 1.0V
10 110110 374 o8V 1.685 V
11 101001 425 05V 3.162V
11 001000 456 0.3V 5.01V
11 101110 494 0.1V 794V
111111111 511 oV 100V
Bit 10 of the Fy Counter will be set with load

Model 8165A

3V

Sweep Out

ov

10V

Log Out

ov

Figure 8—7—2. Start/Stop data set for max, output signal {3 decades)
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Sweep Mode Acceptor
(all signals TTL)

NDDV

HDAT

HINH

Bit8

u107/13

Clock STOP

U106/1

Clock START

For repeating signals a controller is needed.
Program: wrt 716, “STA 1 kHz, STP 10 kHz’; jmp 0
For device bus details see SERVICE BLOCK 1.
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Model 8165A Service

SERVICE BLOCK 8
AMPLITUDE MODULATOR | 11

THEORY OF OPERATION

The microprocessor-derived lamp drive signal to the AM LED, DS8, is also used to switch the amplitude
modulator on and off. When the AM LED is illuminated, A13Q1 is switched on, causing Q4 to switch off,
and relays K1 and K2 remain de-energized. In this relay state, the amplitude modulator is on.

The carrier signal from the A5 output driver is then routed to the modulating IC U3, which comprises

2 attenuator stages in paratlel.{ The operation of U3 is identical to that of the active vernier IC, described
in detail in Service Block 4. Briefly, each stage is a differential amplifier connected so that the signal
current flows into (or out of) the common emitters. The output current is taken from one of the collectors
and then converted to voltage).

The modulating signal, at the MOD IN connector, is clamped to 2.5 V pp via diodes CR100 - CR103, and
routed via differential amplifier Q100/Q101 to differential amplifier Q105/Q106. Through the action

of Q105/Q106, a push-pull effect takes place on the carrier signal — the current drawn at the Q105 collector
through the two modualtor stages being compensated by the Q106 collector current at the two modulator
outputs. Because of the limited common mode rejection of the pre-amplifier U4, good balancing is necessary
between the two modulator IC outputs, and this is achieved by variable resistor R128. Via this resistor,
current through the two base stages Q301 and Q302 can be adjusted.

Emitter followers Q303 and Q304 then provides the necessary conversion to low impedance for the inputs
to pre-amplifier U4,
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Medical Products Secondary SRO
Personal Computation Products

‘TEEETRe°
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Computer Systems Hordware Ssles and Services
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HP distributors are printed in itaiics.

ANGOLA

Telectra

Empresa Técnica de Equipamentos
R. Barbosa Rodrigues, 41-1 DT.
Caixa Poslal 6487

LUANDA

Tel: 35515,35516

EMP

ARGENTINA
Hewilett-Packard Argentina S.A.
Avenida Santa Fe 2035
Martinez 1640 BUENOS AIRES
Tel: 798-5735, 792-1293
Telex: 17595 BIONAR
Cable: HEWPACKARG
AE,CH,CS,P

Biotron SAC.IM. e

Av Paseo Colon 221, Piso 9
1399 BUENOS ARES

Tel: 30-4846, 30-1851
Telex: 17595 BIONAR

M

AUSTRALIA

Adelaide, South Australla
Office

Hewlett-Packard Australia Lid.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
A*,CH,CM, EMS,P

Brisbane, Queensiand
Office

Hewlett-Packard Australia Ltd.
10 Payne Road

THE GAP, Queensland 4061
Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACHCMEMP

Canberra, Austraiia
Capital Territory
Office

Hewlett-Packard Austraiia Lid.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
CH.CM,E,P

Meibourne, Victoria Office
Hewlett-Packard Australia Ltd.
31-41 Joseph Street

BLACKBURN, Victoria 3130

Tel: 890 6351

Telex: 31-024

Cable: HEWPARD Meibourne
A,CH,CM,CS,E,MS.,P

Perth, Western Austraiia
Office

Hewlett-Packard Australia Lid.
261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 83859

Cable: HEWPARD Perth
A,CH,CM, .EMS P

Sydney, New South Wales
Office

Hewletl-Packard Australia Lid.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113

Tet: 887-1611

Telex: 21561

Cabie: HEWPARD Sydney
A,CH,CM,CS,EMS,P

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
Verkaufsburo Graz

A-8052 GRAZ

Tel: 291-5-66

Telex: 32375

CHE*

Hewletl-Packard Ges.m.b.h.
Liebigasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 23-65-11-0
Telex: 134425 HEPA A
A,CH,CM,CS,E.MS,P

BAHRAIN

Green Salon

P.0. Box 557
BAHRAIN

Tel: 255503-255950
Telex: 84419

P

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Telex: 8550 WAEL BN
EM
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BELGIUM

Hewiett-Packard Belgium S.A/N.V.
Bivd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CH,CM,CS EMP P

BRAZIL

Hewlett-Packard do Brasil l.e.C.
Ltda.

Alameda Rio Negro, 750
Aiphavifle

06400 BARUERI SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
A.CH,CM,CS,EM,P
Hewlett-Packard do Brasil L.e.C.
Ltda.

Avenida Epitacio Pessoa, 4664
22471 RIO DE JANEIRO-RJ

Tei: (02!) 286.0237

Telex: 021-21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A.CH.CM.EMS,P*

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
210, 7220 Fisher Street S.E.
CALGARY, Alberta T2H 2H8
Tel: (403) 253-2713
ACHCME"* MSP*
Hewilett-Packard (Canada) Ltd.
11620A-168th Street
EDMONTON, Alberta T5M 3T9
Tel: (403) 452-3670
ACH.CM,CS EMSP*

British Columbia
Hewleit-Packard (Canada) Ltd.
10691 Shelloridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-922-5059
ACH,CM.CS.E* MS,P*

Manitoba

Hewiett-Packard (Canada) Ltd.
380-550 Century Street
WINNIPEG, Manitoba R3H 0Y1
Tel: (204) 786-6701
ACH,CM.EMS,P*

New Brunswick
Hewiett-Packard (Canada) Ltd.

37 Sheadiac Road

MONCTON, New Brunswick E2B 2VQ
Tel: (506) 855-2841

CH**

Nova Scotia

Hewlett-Packard (Canada) Ltd.
P.0. Box 931

900 Windmill Road

DARTMOUTH, Nova Scotia B2Y 3Z6
Tel: (902) 469-7820

CH,CM,CS.E* MS,P*

Ontario

Hewlett-Packard (Canada) Ltd.
552 Newboid Street

LONDON, Ontario N6E 2S5

Tel: (519) 686-9181
ACH.CM,E* MS,P*
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A.CH,CM,CS,E MP P

Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
OTTAWA, Ontario K2B 8K1

Tel: (613) 820-6483
A,CH,CM,CS,E* MS,P*
Hewlett-Packard (Canada) Ltd.
220 Yorkland Bivd., Unit #11
WILLOWDALE, Ontario M2J 1R5
Tel: (416) 499-9333

CH

Quebec

Hewilett-Packard (Canada) Lid.
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec H9J 2M5
Tel: (514) 697-4232
ACH,CM,CSEMPP*
Hewlett-Packard (Canada) Ltd.
Les Galeries du Valion

2323 Du Versont Nord

STE. FOY, Quebec G 1N 4C2
Tel: (418) 687-4570

CH

CHILE

Jorge Calcagni y Cia. Lida.
Arturo Buhrie 065

Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex.: Public Booth 440001
ACMEM

Olympia (Chile) Ltda.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: (02) 22 55 044

Telex: 240-565 OLYMP CL
Cable: Olympiachile Santiagochile
CH.CS.P

CHINA, People’s Republic
of

China Hewlell-Packard Rep. Office
P.O. Box 418

1A Lane 2, Luchang St.

Beiwei Rd., Xuanwu District
BENING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

A,CH,CM.CSEP

COLOMBIA
Instrumentacién

H. A Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.

Tel: 212- 1466

Telex: 44400 INST CO
Cable: AARIS Bogota
CMEM

COSTA RICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08- 19
Telex: 2367 GALGUR CR
CMEM

]
&

CYPRUS

Telerexa Lid.

P.O. Box 4809

14C Slassinos Avenve
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,CH,CM,CSEMS,P
Hewiett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKOV

Tel: (08) 17-60-00
Teiex: 37409 hpas dk
CH,E

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomds Mejid y Coles No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (FCA)

P

ECUADOR

CYEDE Cia. Lida.

Avenida Eloy Alfaro 1749
Casilla 6423 CCI

ourro

Tel: 450-975, 243-052
Telex: 2548 CYEDE ED
CM.EP

Hospitalar S.A.

Robles 625

Casilla 3590

ourro

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associales
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRO

Tel: 23829, 21641
Telex: IEA UN 93830
CHCSEM

Informalic For Systems
22 Talaat Harb Street
CAIRO

Tel: 759006

Telex: 93938 FRANK UN
CH,CS,P

Egyptian International Office
for Foreign Trace
P.0.Box 2558

CAIRO

Tel: 650021

Telex: 93337 EGPOR

P

EL SALVADOR
IPESA de Ei Salvador S.A.
29 Avenida Norte 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 EPISA
A,CH,CM.CS.E.P
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FINLAND
Hewlett-Packard Oy
Revontulentie 7
SF-02100 ESPOO 10
Tet: 00358-0-4550211
Telex: 9100
A,CH,CM,CS,E MS,P
Hewlett-Packard Oy
Aatoksenkatv 10-C
SF-40720-72 JYVASKYLA
Tel: (941) 216318

CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-90140-14 OULU
Tel: (981) 338785

CH

FRANCE
Hewlett-Packard France
Z.. Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: 16 (42) 59-41-02
Telex: 410770F
ACHEMSP*
Hewlett-Packard France
64, rue Marchand Saillant
F-6 1000ALENCON

Tel: 16 (33) 29 04 42
Hewiett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESANCON

Tel: 16 (81) 83-16-22
CHM

Hewlett-Packard France
13, Place Napoleon lii
F-29000 BREST

Tel: 16 (98) 03-38-35
Hewiett-Packard France
Chemin des Mouilles
Boite Postale 162
F-69130 ECULLY Cedex
Tel: 16 (78) 833-81-25
Telex: 310617F
A,CH,CS,EMP
Hewlett-Packard France
Tour Lofraine
Boulevard de France
F-91035 EVRY Cedex
Tel: 16 6 077-96-60
Telex: 6923 15F

E

Hewiett-Packard France
5, avenue Raymond Chanas
F-38320 EYBENS

Tel: 16 (76) 25-81-41

Telex: 980124 HP GRENOB EYBE

CH

Hewlett-Packard France
Centre d'Affaire Paris-Nord
Batiment Ampere 5 étage
Rue de la Commune de Paris
Boite Postale 300
F-93153 LE BLANC MESNIL
Tel: 16 (1) 865-44-52
Telex: 211032F
CH,CS,E,MS
Hewilett-Packard France
Parc d'Activités Cadera
Quartier Jean Mermoz

Avenue du Président JF Kennedy

F-33700 MERIGNAC
Tel: 16 (56) 34-00-84
Telex: 550 105F
CH,EMS

Hewlett-Packard France
Immueble “Les 3 B”
Nouveau Chemin de la Garde
ZAC de Bois Briand

F-44085 NANTES Cedex

Tel: 16 (40) 50-32-22

CH**

Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63

Hewlett-Packard France

Zone Industrielle de Courtaboeuf

Avenue des Tropiques
F-91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F
A,CH,CM,CS,E MP,P
Hewlett-Packard France
Paris Porte-Maillot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16
Tel: 16 (1) 502-12-20
Telex: 613663F

CHMS,P

Hewlett-Packard France
124, Boulevard Tourasse
F-84000 PAU

Tel: 16 (59) 80 38 02
Hewlett-Packard France

2 Allée de la Bourgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 740912F
CH,CM,E,MS,P*
Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN

Tel: 16 (35) 63-57-66
CH"*.CS

Hewlett-Packard France
Boite Postale 56

F-67033 STRASBOURG Cedex
4 Rue Thomas Mann
F-67200 STRASBOURGCedex
Tel: 16 (88) 28-56-46
Telex: 89014 1F
CHEMSP*
Hewlett-Packard France
Le Péripoie

3, Chemin du Pigeonnier de la
Cépitre

F-31083 TOULOUSE Cedex
Tel: 16 (61) 40-11-12
Telex: 531639F
ACHCSEP"
Hewleli-Packard France

9, rue Baudin

F-26000 YALENCE

Tel: 16 (75) 42 76 16
Hewleti-Packard France
Garolor

ZAC de Bois Briand
F-57640 VIGY

Tel: 16 (8) 771 20 22

CH

Hewleti-Packard France
Immeuble Péricentre

F-53658 VILLENEUVE D'ASCQ Cedex

Tel: 16 (20) 91-41-25
Telex: 160124F
CH,EMS,P*

GERMAN FEDERAL
REPUBLIC
Hewiett-Packard GmbH
Geschiftsstelie
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 24-90-86

Telex: 018 3405 hpbin d
ACHEMP

Hewlett-Packard GmbH
Geschéftsstelie
Herrenberger Strasse 110
D-7030 BOBLINGEN

Tel: (7031) 667-750
Telex: bbn or
A,CH,CM,CS,E,MP,P
Hewilett-Packard GmbH
Geschéftsstelle
Emanuel-L eutze-Strasse 1
D-4000 DUSSELDORF

Tel: (0211) 5971-1
Telex: 085/86 533 hpdd d
ACHCSEMSP
Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
D-6000 FRANKFURT 56
Telk: (0611) 50-04-1
Telex: 04 13249 hpffm d
A,CH,CM,CS,E,MP,P
Hewlett-Packard GmbH
Geschiftsstelie
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1
Telex: 021 63 032 hphh d
A,CH,CS,EMSP
Hewlett-Packard GmbH
Geschiftsstelle

Heidering 37-39

D-3000 HANNOVER 91
Tel: (0511) 5706-0
Telex: 092 3259
A.CH,CM,EMSP
Hewlett-Packard GmbH
Geschéiftsstelle
Rosslaver Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéftsstelle
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: 0731-70241

Telex: 0712816 HP ULM-D
ACE"

Hewlett-Packard GmbH
Geschafisstelie
Neumeyerstrasse 90
D-8500 NURNBERG

Telk (0911) 52 20 83-87
Telex: 0623 860
CH,CM.E.MS,P
Hewlett-Packard GmbH
Geschiftsstelle
Eschenstrasse 5

D-8028 TAUFKIRCHEN
Tel: (089) 6117-1

Telex: 0524985
A,CH,CM,EMS,P

GREAT BRITAIN
See United Kingdom

GREECE

Koslas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCM.CS,EMP
PLAISIO S.A.

G. Gerardos

24 Stournara Streel
ATHENS

Tel: 36-11-160

Telex: 221871

P

GUATEMALA
IPESA

Avenida Reforma 3-48, Zona 9

GUATEMALA CITY

Tel: 316627, 314786
Telex: 4192 TELTRO GU
ACHCM.CS.EMP

HONG KONG

Hewilett-Packard Hong Kong, Ltd.

G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CH.CS,P

CET Lid.

1402 Tung Way Mansion
199-203 Hennessy Rd.
Wanchia, HONG KONG

Tel: 5-729376

Telex: 85148 CET HX

cM

Schmidt & Co. (Hong Kong) LId.

Wing On Cenlre, 28th Fioor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telex: 74766 SCHMX HX
AM

ICELAND

Elding Trading Company Inc.
Hafnarnvoli-Tryggvagotu
P.O. Box 895

IS-REYKJAVIK

Tel: 1-58-20, 1-63-03

M

INDIA

Computer products are sold through
Biue Star Lid. All computer repairs
and maintenance service is done

through Computer Maintenance
Corp.

Blue Star Ltd.

Sabri Complex il Floor
24 Residency Rd.
BANGALORE 560 025

Tel: 55660

Telex: 0845-430

Cable: BLUESTAR
ACH*,.CMCS".E

Biue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422-3101

Telex: 011-3751

Cable: BLUESTAR

AM

Blue Star Lid.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH*,CM,CS" EM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Bive Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31
Telex: 021-7655
Cable: BLUESTAR
AM

Bive Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 82057

Telex: 041-379
Cable: BLUESTAR
AM

Blue Star Ltd.
Bhandari House, 7th/8th Floors
91 Nehru Place

NEW DELHI 110 024
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH*.CM.CS".EM
Blue Slar Ltd.

15/16:C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Lid.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-459

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthankuzhi
TRIVANDRUM 695 013
Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

Computer Maintenance Corporation
L.

115, Sarofini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

CH**

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/JKT.

J. Abdul Muis 62
JAKARTA

Tel: 373009

Telex: 46748 BERSAL 1A
Cable: BERSAL JAKARTA
p

BERCA Indonesia P.T.

P.0.Box 2497/Jkt Antara Bidg.,
17th Floor

Jl. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL IA

ACSEM

BERCA indonesia P.T.

P.O. Box 174/S8Y.

J. Kulei No. 11

SURABAYA

Tel: 68172

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A*EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH,CS



IRELAND
Hewleti-Packard Ireland Lid.
82/83 Lower Leeson Street
DUBLIN 2

Tet: (1) 60 88 00

Telex: 30439
ACHCM,CSEMP

Cardiac Services Lid.
Kiimore Road

Artane

DUBLN 5

Tel: (07) 351820

Telex: 30439

M

ISRAEL

Eidan Electronic nstrument Ltd.
P.0.Box 1270

JERUSALEM 91000

16, Ohakiav Si.

JERUSALEM 94467

Tel: 533 221, 553 242

Telox: 25231 AB/PAKRD L

A

Electronics Engineering Division
Moloroia Israel Lid.

16 Kremenelski Sireet

P.0. Box 25016

TEL-AVIY 87899

Tel: 3-338973

Telex: 33569 Mot L

Cable: BASTEL Tel-Aviv
CHCM.CS.EMP

iTALY

Hewlett-Packard itallana S.p.A
Traversa 99C

Via Giulio Petroni, 18

1-70124 BAR|

Tel: (080) 41-07-44

M

Hewlett-Packard Itatiana S.p.A.
Via Martin Luther King, 38/111
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CH,E.MS

Hewlett-Packard Haliana S.p.A.
Via Principe Nicola 43G/C
1-85126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

cpP

Hewieft-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL NAVIGLIO
Tel: (2) 903681

Telex: 334632
A,CH.CM,CS EMP P
Hewilett-Packard Itaiana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPLES

Tel: (081) 7413544

Telex: 710698

ACHE

Hewlett-Packard Htaliana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGLI

Tet: (010) 68-37-07

Telex: 215238

EC

Hewlett-Packard itakiana S.p.A.
Via Turazza 14

1-35100 PADOVA

Tel: (049) 664888

Telex: 430315

A.CH.EMS

Hewlett-Packard Makiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA

Tel: (06) 54831

Telex: 610514
A,CH,CM,CS EMS P*

Hewlett-Packard Haliana S.p.A.
Corso Svizzera, 184

1-10149 TORINO

Tel: (011) 74 4044

Telex: 221079

CHE

JAPAN
Yokogawa-Hewlett-Packard Lid.
152-1, Onna

000 ATSUGI, Kanagawa, 243
Tel: (0462) 28-0451

CMC*E
Yokogawa-Hewlett-Packard Lid.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Lid.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

CH,CM,E
Yokogawa-Hewlett-Packard Lid.
Asahi Shinbun Daiichi Seimei Bidg.
4-7, Hanabata-cho
KUMAMOTO0,860

Tel: (0963) 54-7311

CH,E
Yokogawa-Hewlett-Packard Lid.
Shin-Kyoto Center Bidg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tet: 075-343-0921

CH,E
Yokogawa-Hewlelt-Packard Ltd.
Mito Mitsui Bldg

4-73, Sannomaru, 1 Chome
MITO, Ibaragi 310

Tel: (0292) 25-7470

CH,CM,E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei 14-9 Bidg.
Meieki-Minami, 2 Chome
Nakamura-ku

NAGOYA, 450

Tei: (052) 571-5171

CH,CM,CS EMS
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A,CH,CM,CS,E MPP*
Yokogawa-Hewlett-Packard tid.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311
Yokogawa-Hewlett-Packard Ltd.
Daiichi Seimei Bidg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160

Tel: 03-348-4611-5

CHE
Yokogawa-Hewiett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A.CH,CM,CSEMPP*
Yokogawa-Hewlett-Packard Ltd.
Daiichi Asano Building

2-8, Odori, 5 Chome
UTSUNONIIYA, Tochigi 320

Tel: (0286) 25-7155

CH,CSE

SALES & SUPPORT OFFICES

Arranged alphabetically by country [ﬂ

Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Nishiguchi Bidg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA22 1

Tel: (045) 312-1252

CH,CM,E

JORDAN

Mouasher Cousins Company
P.O. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMP

KENYA

ADCOM Lid., Inc., Kenya
P.0.8Box 30070

NAIROB!

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Electronics Computer
Division

76-561 Yeoksam-Dong
Kwangnam-Ku

C.P.O. Box 2775

SEOUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCM,CSEMP

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830 Satat
KUWaAIT

Tel- 42-4910, 41-1726
Telex: 22481 Areeg k!
CHEM

Photo & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 22247 Malin kt
P

LEBANON
G.M. Dolmadjian
Achrafieh

P.O. Box 165.167
BEIRUT

Tel: 290293
MP**

LUXEMBOURG
Hewleit-Packard Belgium S.A/N.V.
Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A.CHCM,CSEMPP

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

1st Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tel: 943022

Telex: MA31011

ACHEMP*

Protel Engineering

P.0.Box 1917

Lot 6624, Section 64

23/4 Pending Rosd

Kuching, SARAWAK

Tel: 36299

Telex: MA 70904 PROTEL

Cable: PROTELENG

AEM

MALTA

Philip Toledo Ltd.
Notabile Ad.

MRIEHEL

Tel: 447 47, 455 66
Telex: Media MW 649
P

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

MEXICO D.F. 16020

Tel: 676-4600

Telex: 17-74-507 HEWPACK MEX
A,CH,CSEMS,P
Hewlett-Packard Mexicana, S.A.
de C.V.

Ave. Colonia del Valle #409
Col. del Valle

Municipio de Garza Garcia
MONTERREY, N.L.

Tel: 78 42 41

Telex: 038 410

CH

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhlémoc
MEXICO D.F. 06140

Tel: 553-1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 3041-82, 3068-38
Telex: 23051, 22822
£

Gerep

2 rve d'Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex. 23 739

P

NETHERLANDS
Hewleit-Packard Nederland B.V.
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN

P.0. Box 667

NL 1180 AR AMSTELVEEN

Tet: (020) 47-20-21

Telex: 13 216 HEPA NL
A,CH,CM,CS,EMP.P
Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE, A/D IJSSEL
P.0. Box 41

NL 2900AA CAPELLE, A/D LISSEL
Tel: (10} 51-64-44

Telex: 21261 HEPAC NL
ACHCSE

NEW ZEALAND
Hewlett-Packard (N.2.) Ltd.
169 Manukau Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPACK Auckland
CH.CM.E,P*
Hewlett-Packard (N.2.) Ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH,CME,P

Northrop Instruments & Systems
L

369 Khyber Pass Road

P.0. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems
Lid

110 Mandeville St,

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Systems
Lid

Sturdee House

85-87 Ghuznee Street

P.O. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NORTHERN IRELAND
See United Kingdom

NORWAY
Hewlett-Packard Norge A/S
Folke Bernadoties vei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: (05) 16-55-40

Telex: 16621 hpnas n
CH,CS,EMS
Hewlelt-Packard Norge A/S
Osterndalen 18

P.0. Box 34

N-1345 OSTERAS

Tel: (02) 17-11-80

Telex: 16621 hpnas n
ACH.CM.CSEMP

OMAN

Khimjif Ramdas

P.O. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169

MUSCAT

Tel: 734 201-3

Telex: 3274 BAHWAN MB

PAKISTAN

Mushko & Company Lid.
1-B, Street 43

Sector F-8/1

ISLAMABAD

Tel: 26875

Cable: FEMUS Rawalpindi
AEM

Mushko & Company Ltd.
Oosman Chambers
Abaullah Haroon Road
KARACHI 0302

Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electrénico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfe
Apartado 4929

PANAMA 5

Tel- 64-2700

Telex: 3483 ELECTRON PG
ACMEMP



(]
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

PERU

Cla Electro Médica S.A.

Los Flamencos 145, San Isidro
Casila 1030

LA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
CMEMP

PHILIPPINES
The Online Advanced Systems

Corporation

Rico House, Amorsolo Cor. Herrera

Street

Legaspi Vikage, Makali
P.0. Box 1510

Melro MANKA

Tel: 85-35-81, 85-34-91, 85-32-21

Telax: 3274 ONLINE
ACHCSEM

Electronic Specigksts and
Proponents inc.

690-8 Epifanio de los Sanlos
Avenue

Cubao, QUEZON CITY

P.0. Box 2649 Maria

Tel: 98-96-81, 98-96-82, 98-96-83

Tolex: 40018, 42000 ITT GLOBE
MACKAY BOOTH
P

PORTUGAL

Mundinter

Intercamblo Mundial de Comércio
SARL.

P.0. Box 2761

Avenida Anlonjo Augusto de Aguiar

138

P-LISBON

Tol: (19) 53-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA

P

Telectra-Empresa Técnica de
Equipmentlos Eléctricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CH,CS,E.P

PUERTO RICO
Hewlett-Packard Puerto Rico
P.0. Box 4407

CAROLINA, Puerto Rico 00628
Calle 272 Edificio 203

Urb. Country Club

RIO PIEDRAS, Puerto Rico

Tel: (809) 762-7255
A,CH,CS

QATAR
Computearbia

P.0. Box 2750
DOMA

Tel: 883555

Tedex: 4806 CHPARB
P

Eastern Technical Services
P.0.Box 4747

DOHA

Tel: 329 993

Telox: 4156 EASTEC DH

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 NASSER DH

M

SAUDI ARABIA

Modern Electronic Establishment
Hewlett-Packard Division

P.O. Box 281

Thuobsh

ALKHOBAR

Tel: 864-46 78

Telex: 671 106 FPMEEK SJ
Cable: ELECTA AL-KHOBAR
CH,CS.EMP

Modern Electronic Establishment
Hewlett-Packard Division

P.O. Box 1228

Redec Plaza, 6th Floor

JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
CH,CS,EMP

Modern Electronic Estabkshment
Hewleli-Packard Division
P.0.Box 2728

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CH.CS,EMP

SCOTLAND
See United Kingdom

SINGAPORE

Hewlett-Packard Singapore (Sales)
Pte. Lid.

P.0. Box 58 Alexandra Post Office
SINGAPORE, 9115

6th Floor, Inchcape House
450-452 Alexandra Road
SINGAPORE 0511

Tel: 631788

Telex: HPSGSO RS 34209

Cable: HEWPACK, Singapore
A,CH,CS,EMS.P

Dynamar International Lid.

Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

oM

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.)
Ltd.

P.0. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 63-7954

Telex: 57-20006
A.CH,CMEMS,P

Hewlett-Packard So Africa (Pty.)
Lid.

P.0. Box 37099

92 Overport Drive

DURBAN 4067

Tel: 28-4178, 28-4179, 28-4110
Telex: 6-22954

CH,CM

Hewlett-Packard So Africa (Pty.)
Lid.

6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 600 1

Tel: 041-302148

CH

Hewlett-Packard So Africa (Pty.)
Ltd. P.0.Box 33345

Glenstantia 0010 TRANSVAAL

1st Fioor East

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 982043

Telex: 32163

CHE

Hewlett-Packard So Africa (Pty.)
Ltd.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS,E MS,P

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321
E-BARCELONA 29

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
A,CH,CS,EMS,P
Hewlett-Packard Espafiola S.A.
Calle San Vicenie S/No
Edificio Albia Hl

E-BILBAO 1

Tel: 423.83.06

ACHEMS

Hewlett-Packard Espafiola S.A.
Cria. de la Coruna, Km. 186, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

CH.CSM

Hewlett-Packard Espafiola S.A.
Avda. S. Francisco Javier, S/no
Planta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 64.44.54

Telex: 72933

ACSMS,P

Hewiett-Packard Espafiola S.A.
Calle Ramon Gordillo, 1 (Entlo.3)
E-VALENCIA 10

Tél: 361-1354

CH,P

SWEDEN

Hewilett-Packard Sverige AB
Sunnanvagen 14K

§-22226 LUND

Tel: (046) 13-69-79

Telex: (854) 17886 (via Spanga
office)

CH

Hewlett-Packard Sverige AB
Vastra Vintergatan 9

§-70344 OREBRO

Tek: (19) 10-48-80

Telex: (854) 17886 (via Spanga
office)

CH

Hewilett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

$-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886
A,CH,CM,CS,E MS,P
Hewlett-Packard Sverige AB
Frétallisgatan 30

$-42132 VASTRA-FROLUNDA
Tel: (031) 49-09-50

Telex: {854) 17886 (via SpAnga
office)

CH,E,P

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASLE

Tel: (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

Case Postale 365

CH-1217 MEYRIN 1

Tel: (004 1) 22-83-11-11
Telex:27333 HPAG CH
CH,CM,CS

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel: (0041) 57 3121 11
Telex: 53933 hpag ch

Cable: HPAG CH
A,CH,CM,CS E MS,P

SYRIA

General Electronic Inc.

MNuri Basha P.0. Box 5781
DAMASCUS

Tel: 33-24-87

Telex: 11216 ITIKAL SY

Cabie: ELECTROBOR DAMASCUS
13

Middle East Electronics
Place Azmé

P.0.Box 2308

DAMASCUS

Tel: 334592

Telex: 11304 SATACO SY
MP

TAIWAN

Hewlett-Packard Far East Lid.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAOHSIUNG

Tel: 241-2318, 261-3253
CH.CS,E

Hewlett-Packard Far East Lid.
Taiwan Branch

5th Floor

205 Tun Hwa North Road
TAIPEI

Tel: (02) 712-0404
Cable:HEWPACK Taipei
A,CH,CM,CS.EM,P

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPE| 100

Tel: (02) 3948191

Cable: INGLIH TAIPE!

A

THAILAND

Unimesa

30 Palpong Ave., Suriwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangk ok
ACHCSEM

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-867 1
Telex: 87669-8BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.

50/A Jerningham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CMEMP

TUNISIA
Tunisie Electronique
31 Avenue de la Liberte

TUNIS

Tel: 280- 144

EP

Corema

1 ter. Av. de Carthage
TUNIS

Tel: 253-821

Telex: 12319 CABAM TN
M

TURKEY

Teknim Company Ltd.
Iran Caddes/ No. 7
Kavaklidere, ANKARA
Tel: 275800

Telex: 42155 TKNM TR
E

EMA.

Medina Eidem Sokak No.41/6
Yuksel Caadesi

ANKARA

Tel: 175 622

M

UNITED ARAB EMIRATES
Emitac Lid.

P.O. Box 1641

SHARJAH

Tel: 354121, 354123

Telex: 68136 Emitac Sh
CHCS.EMP

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM

Chesire WA14 1NU

Tel: (061) 928-6422
Telex: 668068
ACHCSEM
Hewlett-Packard Ltd.
Qakfield House, Oakfield Grove
Clitton

BRISTOL BS8 2BN, Avon
Tel: (027) 38606

Telex: 444302

CHM,P



GREAT BRITAIN (Cont’d)
Hewlett-Packard Ltd.
Fourier House
257-263 High Street
LONDON COLNEY
Herts., AL2 1HA, St. Albans
Tel: (0727) 24400
Telex: 1-8952716
CH.CS,E
Hewlett-Packard Ltd.
Quadrangle

106-118 Station Road
REDHILL, Surrey

Tel: (0737) 68655
Telex: 947234
CH,CSE
Hewlett-Packard Ltd.
Avon House

435 Stratford Road
SHIRLEY, Solihull

West Midliands B90 48L
Tel: (021) 745 8800
Telex: 339105

CH

Hewlett-Packard Lid.
West End House 41
High Street, West End
SOUTHAMPTON
Hampshire S03 30Q
Tel: (703) 8867€7
Telex: 477138

CH

Hewlett-Packard Lid.
King Street Lane
WINNERSH, Wokingham
Berkshire RG11 5AR
Tel: (0734) 784774
Telex: 847178
ACHEM
Hewlett-Packard Lid.
Nine Mile Ride
WOKINGHAM
Berkshire, 3RG11 3LL
Tel: 3446 3100
Telex: 84-88-05
CH,CSE

NORTHERN IRELAND
Cardiac Services Company
95A Finaghy Road South
BELFAST BT 10 0OBY

Tel: (0232) 625-566

Telex: 747626

M

SCOTLAND
Hewletl-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9GT
Tel: (031) 3311188
Telex: 72682
A,CH,CM,CSEM

UNITED STATES

Alabama
Hewlett-Packard Co.

P.0. Box 7000

8290 Whitesburg Drive, S.E.
HUNTSVILLE, AL 35802

Tel: (205) 830-2000
CH,CM,CS.EM"

Arizona
Hewilett-Packard Co.
8080 Point Parkway West
PHOENIX, AZ 85044

Tel. (602) 273-8000
A.CH.CM,CS EMS
Hewiett-Packard Co.
2424 East Aragon Road
TUCSON, AZ 85706

Tel: (602) 889-4631
CHEMS**

Callfornia
Hewlett-Packard Co.

99 South Hill Dr,
4BRISBANE, CA 94005
Tel: (415) 330-2500
CH,CS

Hewlett-Packard Co.
7621 Canoga Avenue
CANOGA PARK, CA 91304
Tel: (213) 702-8363
A,CH,CS,E,P
Hewilett-Packard Co.
P.0. Box 7830 (93747)
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727

Tel: (209) 252-9652
CH,CS.MS
Hewiett-Packard Co.

P.0. Box 4230

1430 East Orangethorpe
FULLERTON, CA 92631
Tet: (714) 870-1000
CH,CM,CS,E MP
Hewlett-Packard Co.

320 S. Kellogg, Suite B
GOLETA, CA 93117

Tel: (805) 967-3405

CH

Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 92105

LOS ANGELES, CA 90009
Tel: {213) 970-7500
Telex: 910-325-6608
CH,CM,CS,MP
Hewlett-Packard Co.
3200 Hillview Avenue
PALO ALTO, CA 94304
Tel: (415) 857-8000
CH,CSE
Hewiett-Packard Co.
P.0. Box 15976 (95813)
4244 So. Market Court, Suite A
SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*,CH,CS,EMS
Hewlett-Packard Co.
9606 Aero Drive

P.0. Box 23333 SAN DIEGO, CA
92123

Tel: (619) 279-3200
CH,CM,CS,E MP
Hewlett-Packard Co.
2305 Camino Ramon “C”
SAN RAMON, CA 94583
Tel: (415) 838-5900
CH,CS

Hewlett-Packard Co.
P.0. Box 4230
Fullerton, CA 92631
363 Brookhollow Drive
SANTA ANA, CA 92705
Tel: (7 14) 641-0977
A,CH,CM.CS,MP
Hewlett-Packard Co.
3003 Scott Bowevard
SANTA CLARA, CA 95050
Tel: (408) 988-7000
Telex: 910-338-0586
A,CH,CM,CS,E,MP
Hewiett-Packard Co.
5703 Corsa Avenue
WESTLAKE VILLAGE, CA 91362
Tet: (213) 706-6800
E*,CH*,CS*

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 771-3455
Telex: 910-935-0785
A,CH,CM,CS EMS

Connecticut
Hewiett-Packard Co.

47 Barnes Industrial Road South
P.0. Box 5007

WALLINGFORD, CT 06492

Tel: (2083) 265-7801
A,CH,CM,CS EMS

Florida

Hewlett-Packard Co.

P.0. Box 24210 (33307)
2901 N.W. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
CH,CS,E.MP
Hewlett-Packard Co.

P.0. Box 13910

6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
A,CH,CM,CS,E.MS
Hewlett-Packard Co.

57508 N. Hoover Blvd., Suite 123
TAMPA, FL 33614

Tel: (813) 884-3282

A* CHCMCSE* M*

Georgia
Hewlett-Packard Co.
P.0. Box 105005
30348 ATLANTA,GA
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,CH,CM,CS,E MP

Hawali

Hewilett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813

Tel: (808) 526-1555
A,CH.E.MS

lilinois
Hewlett-Packard Co.
P.0. Box 1607

304 Eidorado Road

-BLOOMINGTON, IL 61701

Tel: (309) 662-94 11
CHMS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWNERS GROVE, IL 60515
Tel: (312) 960-5760

CH,CS

Hewlett-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

Telex: 910-687-1066
A,CH,CM,CS,E MP

Indiana

Hewleti-Packard Co.

P.0. Box 50807

7301 No. Shadeland Avenue
INDIANAPOLIS, IN 46250

Tel: (317) 842-1000
A,CH.CM,CS EMS

lowa

Hewlett-Packard Co.
1776 22nd Street, Suite 1
WEST DES MOINES, IA 50262
Tel: (515) 224-1435
CHMS**

Hewilett-Packard Co.
2415 Heinz Road

10WA CITY, I1A 52240

Tel: (319) 351-1020
CH,E* MS

Kansas
Hewlett-Packard Co.
7804 East Funston Road
Suite 203

WICHITA, KA 67207

Tel: (316) 684-8491

CH

Kentucky
Hewlett-Packard Co.
10300 Linn Station Road
Suite 100

LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,CH,CSMS

Louisiana
Hewlett-Packard Co.
P.0. Box 1449
KENNER, LA 70063
160 James Drive East
ST. ROSE, LA 70087
Tel: (504) 467-4100
A,CH,CS,EMS

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, Md. 21227
Tel: (301) 644-5800
Telex: 710-862-1943
A,CH,CM,CS,EMS
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,CH,CM.CS,E.MP

Massachusetts
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
A,CH,CM,CS EMP

Michigan
Hewiett-Packard Co.
23855 Research Drive
FARMINGTON HILLS, Mi 48024
Tel: (313) 476-6400
A,CH,CM,CS.EMP
Hewleft-Packard Co.
4326 Cascade Road S £
GRAND RAPIDS, M 49506
Tel: (616) 957-1970
CH,CS,MS
Hewlett-Packard Co.

1771 W. Big Beaver Road
TROY, M 48084

Tel: (313) 643-6474
CH.CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST.PAUL, MN 55113

Tel: (612) 644-1100
A,CH,CM,CS E MP

Missourl
Hewlett-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: (816) 763-8000
A,CH,CM,CS,E MS
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,CH,CSEMP

Nebraska
Hewlett-Packard

10824 Oid Mill Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813
CM.MS

New Jeorsey
Hewiett-Packard Co.

W 120 Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
A.CH,CM,CS,E MP
Hewlett-Packard Co.
60 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 981-1199
ACHCM.CSE

New Mexico
Hewleti-Packard Co.

P.0. Box 11634 (87192)
11300 Lomas Bivd. N.E.
ALBUQUERQUE, NM B7 112
Tel: (505) 292-1330
CH.CS.EMS

New York
Hewlett-Packard Co.
Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
Telex: 710-444-4691
A,CH.EMS
Hewlett-Packard Co.
P.0. Box AC

9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
CH

Hewlett-Packard Co.
200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-9950
CH,CM.CS,EMS
Hewlett-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
A,CH,CM.E MS
Hewlett-Packard Co.
No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
MANHATTAN NY 10001
Tel: (212) 971-0800
CHCS,E* M*
Hewlett-Packard Co.
250 Westchester Avenue
WHITE PLAINS, NY 10604
Tel: (914) 328-0884
CM,CH,CS.E
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 921-0300
Telex: 510-221-2183
A,CH,CM,CS EMS

O
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont'd) Texas

North Carolina
Hewlett-Packard Co.
P.0. Box 26500 (27420)
5605 Roanne Way
GREENSBORO, NC 27409
Tel: (919) 852-1800
A,CH,CM,CS,E.MS

Ohlo
Hewilett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CH,CS,MS
Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CH,CM,CS,E.MS
Hewlett-Packard Co.
962 Crupper Ave.
COLUMBUS, OH 43229
Tel: (614) 436-1041
CH,CM,CSE*
Hewlett-Packard Co.
P.0. Box 280

330 Progress Rd.
DAYTON, OH 45448
Tel: (513) 859-8202
ACHCME" MS

Oklahoma
Hewlett-Packard Co.

P.O. Box 75609 (73147)
304 N. Meridian, Suite A
3

OKLAHOMA CITY, OK 73107
Tel: (405) 946-9499
A*,CHE* MS
Hewlett-Packard Co.
3840 S. 103rd E. Avenue
Logan Buiiding, Suite 100
TULSA, OK 74145

Tel: (918) 665-3300

A** CHCSM*

Oregon
Hewilett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
A,CH.CSE* MS

Pennsyivania
Hewilett-Packard Co.
1021 8th Avenue

KING OF PRUSSIA, PA 19046
Tel: (215) 265-7000
A,CH,CM,CS.E,.MP
Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
A,CH,CS.E.MP

South Carolina
Hewiett-Packard Co.

P.0. Box 21708 (29221)
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (803) 732-0400
CH,E.MS

Tennessee
Hewiett-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tel: (901) 346-8370
A,CHMS

Hewlett-Packard Co.
Suite C-110

4171 North Mesa

EL PASO, TX 79902

Tel: {915) 533-3555
CHE* MS**
Hewlett-Packard Co.
P.0. Box 42816 (77042)
10535 Harwin Street
HOUSTON, TX 77036

Tet: (713) 776-6400
A,CH,CM,CS,E MP
Hewlett-Packard Co.

P.0. Box 1270

930 E. Campbell Rd.
RICHARDSON, TX 75080
Tel: (214) 231-6101
A,CH,CM,CS E . MP
Hewleti-Packard Co.

P.0. Box 32993 (78216)
1020 Central Parkway South
SAN ANTONIO, TX 78232
Tel: (512) 494-9336
CH,CS,E,MS

Utah

Hewlett-Packard Co.

P.0. Box 26626 (84126)
3530 W. 2100 South
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
A.CH,CS,EMS

Virginia
Hewlett-Packard Co.
P.0. Box 9669 (23228)
RICHMOND, Va. 23228
4305 Cox Road

GLEN ALLEN, Va. 23060
Tel: (804) 747-7750
A,CH,CS,EMS

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
A,CH,CM,CS E MP
Hewlett-Packard Co.
Suite A

708 North Argonne Road
SPOKANE, WA 99206
Tel: (509) 922-7000
CH,CS

Waest Virginia
Hewlett-Packard Co.

P.0. Box 4297

4604 MacCorkle Ave., SEE.
CHARLESTON, WV 25304
Tel: (304) 925-0492

AMS

Wisconsin
Hewlett-Packard Co.

150 S. Sunny Slope Road
BROOKFIELD, Wi 53005
Tel: (414) 784-8800
A.CH,CSE" MP

URUGUAY

Pablo Ferrando S.A.C. e l.
Avenida llalia 2877
Casilia de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norle
Edificio Segre

Apartado 50933

CARACAS 1071

Tel: 239-4133

Telex: 25146 HEWPACK
A,CH,CS,EMS,P

Hewiett-Packard de Venezuela C.A.
Calle-72-Entre 3H Y 3Y, No.3H-40
Edificio Ada-Evelyn, Local B
Apartado 2646

MARACAIBO, Estado Zulia

Tel: (061) 80.304

CE*

Hewlett-Packard de Venezuela C.A.
Calle Vargas Rondon

Edificio Seguros Carabobo, Piso 10
VALENCIA

Tel:(041) 51 385

CH,CS,P

Colimodio S.A.

Este 2 - Sur 21 No. 148

Apartado 1053

CARACAS 1010

Tel: 571-3511

Telex: 21529 COLMODIO

M

ZIMBABWE

Field Technical Sales
45 Keivin Road, North
P.B. 3458

SALISBURY

Tel: 705 231

Telex: 4-122 RH
CEMP

HEADQUARTERS
OFFICES

if there is no sales office listed for
your area, contact one of these
headquarters offices.

NORTH/CENTRAL
AFRICA

Hewlett-Packard S.A.

7 Rue du Bois-du-Lan
CH-1217 MEYRIN 1, Switzeriand
Tel: (022) 83 12 12

Telex: 27835 hpse

Cabie: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

6th Floor, Sun Hung Kai Centre
30 Harbour Rd.

G.P.0. Box 795

HONG KONG

Tel: 5-832 3211

Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA

Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430

Telex: 610-492-4246

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Liebigasse 1

P.0.Box 72

A-1222 VIENNA, Austria

Tel: (222) 2365110

Telex: 1.3 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.
Uilenstede 475

NL-1183 AG AMSTELVEEN
The Netherlands

P.0.Box 999

NL- 1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

OTHER EUROPE
Hewlett-Packard S.A.

7 rue du Bois-du-Lan
CH-1217 MEYRIN 1, Switzerland
Tel: (022) 83 1212

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

MEDITERRANEAN AND
MIDDLE EAST
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.

Maroussi, ATHENS, Greece

Tel: 682 88 t1

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN USA
Hewlett-Packard Co.
4 Choke Cherry Road
Rockville, MD 20850
Tel: (301) 258-2000

MIDWESTERN USA
Hewleti-Packard Co.

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tet: (312) 255-9800

SOUTHERN USA
Hewiett-Packard Co.

P.0. Box 105005

450 Interstate N. Parkway
ATLANTA, GA 30339

Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.
3939 Lankershim Bivd.
LOS ANGELES, CA 91604
Tel: (213) 877-1282

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road

PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cabie: HEWPACK

March 1983 5952-6900

HP distributors are printed in itakcs.
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HEWLETT
PACKARD
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Make all ERRA’FA Wf‘mions.

MANUAL CHANGES

Manual for Modet Number

81654

Manual printed on

Sept. 1983

Manual Part Number

08165-90005

Check the following table for your instrument serial prefix/serial number
and make the listed changes to your manual.

| 2 New Item

Serial Prefix o}‘ ' . Manual Serial Prefixﬂ dr Manual
Serial Number - - Changes Serial Number Changes
ERRAT2,

"248G02191 ° and above 1

2248G02241  and’ above 1-2
2248G02291  and above 1-3
2248602341 and above 1-4
2248G02616.  and above 1-5
2248602641  and above 1-6
2248G02691 and above 1-7
2248G02711  and above 1-8
2515602731  “and above 1-9
2515G02891 - and above 1-10
2515602911 and above 1-11
2515G02931  and above 1-12
2515602971 and above 1-13
2515602991 and above 1-14
2515G03071 and above 1-15
2515G03111 and above 1-16
2515603251  and above 1-17
2515603311 and above 1-18

March 1987 Number of Pages: ‘ 4™ .

Page 1
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Add:

MODEL 8165A

ERRATA
Page 1-2, Table 1-1. Recommended Test Equipment
change to read
RECOMMENDED REQUIRED - USE
INSTRUMENT MODEL CHARACTERISTICS
10:1 Probe HP 10006D” , | BNC/retractable hook| A
Capacitor HP 0160-3724 | 0.47 uF A
Power Meter HP 436A 100 K - 50 MHz
-1 uW - 100 mw P,A
Logic Probe HP10525E ECL
Page 1-3, Table 1-2. Specifications
Frequency Characteristics

Accuracy ’

Stability and Resolution:

*Accuracy and stability can be improved by phase
locking to an external frequency reference.

all reference to (;? including BNC connector and
nel.

Logator (:) to upper BNC connector and note
éj? connector for internally-generated sweep

Example using the HP9825A Desktop Computer

Delete:
Page 1-4, Table 1-2. Specifications:
Auxiliary outputs and inputs:
Delete: Ext 10 MHz ref.:..........
Page 3-0, Figure 3-1.
Delete:

switch on rear pa
Add:

voltage (Opt.002 only).
Page 3-11,
Delete: HP9825A computer example

Replace with the following as shown on next page:

Page 3
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MODEL 81654

ERRATA (Cont.)

Replace as shown

g: dim Ag (8,2¢)
1: wrt 716,"SET:

2: red 716,A%(1)
+AB(2) ,A8(3),
Ag(4) ,A3(5),

A2 (6) ,A8(7),
Ag(8)

3: 1371

4: prt Ag(I,1,
16); I+1-I; jmp

I>8
5: end
Page 4-6, step 3.
Delete: Verify that the 2nd and 3rd harmonics do not

exceed the -42 and -47 dB levels, respectively.

Page 4-7, step 4. change to read :

.«+... Where A1 = 2nd harmonic in dB etc.

Page 4-12, PERFORMANCE TESTS
PROCEDURE

Add to step 3. Set Delay Dial to 5.0.

Page 4-15, 4-19. AMPLITUDE MODULATOR(Option 002 only).

EQUIPMENT

Add to Figure 4-13.

Link between oscillator output and
oscilloscope channnel B input

Add to step 3. alt./Trigger B

Page 4



MODEL .8165A

ERRATA (Cont.)

N —— s g e = P . - - Cmeen L - e
3 DA B =T Te s Lo ee DT T

change steps 11.2 to 114 of thc "HF-Sinc Distortion" adjustment procedure to

On pagce 5-4,
read the following:

11.2 Sct 8165A as flollows:

FUNCTION ... Sinc
INPUT MODE ........ Norm
FREQUENCY ... 9.99 kHz
AMPLITUDE ... 100 V
11.3 Adjust Al7 R340 for minimum 3rd h'lrmomc distortion in

NORM and COMP modec.

NOTE

Find the best compromise between a minimum 3rd har-
monic distortion and a minimum dz/éewnw of the
drd harmonic distortion in NORM and COM P mode.

11.4 Adjust Al6 R350 for minimum 2nd harmonlc distortion in
NORM and COMP modc.
NOTE
Find the best compromise between a minimum 2nd har-

monic distortion and a minimum dlééuence of the 2nd
harmonic distortion in NORM and (P mode.

On pagc 5-4, add step .11.4.1

11.4.1 Conncct 8165A output to HF spcctrum analyzer and check that
HD is lecss than [% [(or the following settings in both NORM

and COMP modecs:

a) FR 1.00 MHz c) FRQ ..... 1.00 MHz
AM 1’99 v ANIP *se v e 1.60V
b) FRQ 999 kHz
AMP 200 V

If nccessary, slightly readjust Al7 R340 and/or Al6 R350. If
rc1djustmcnt was nccessary, check that THD is still lcss than 1%

for the scttings given in step il.2.

NOTE

The following formula helps determing the THD when
the harmonics are expressed in Dcuhcl (dB) as taken
Srom the spectrum analyzer.

i
THD =V10(A2/10) + 10(A3/10) 4 190 A4/10) & . x 100%

wiere A2 is the 2nd harmonic. A3 the 3rd harmonic. and
so on. (Ignore levels below -60 dB ).

Page 5



MODEL 8165A

Page 5-15, Adjustments - Top view and

Page 6-6, Figure 6-1, change the diagram as shown below:

old new
T T T i) T T T T Taaana!
| TTTTT N TV}
! 7 cRiG N A l 4 CRY,CY VJd
e 2l Ve TR=Q
WXL N e

|=—————\ I

- —

U, ammenc b

On following pages, change the Table of Replaceable Parts to read:

DELETE:

Page No. (Actual)
Page 6-7 A3 08165-66523 BD-ASSY PROCESSCR
Page 6-37 A12 R13,30 0683-2255 R-FXD 2.2M 5% .25W
Page 6-44 A13 C100 0160-0174 C~FXD .47UF 20% 25VDC
Page 6-7 | 2110~0001 FUSE 1A
Page 6-7 F1 2110-0002 FUSE 2A 250V
Page 6-44 A13C102 0160-4209 C~FXD .01UF 20% 50VDC
Page 6-7 J5
Page 6-7 MP19
Page 6-12 A3 U18 5040-6011
Page 6-42 A11 C409
Page 6-32, Table of Replaceable Parts List:
ADD: A8 W1 1460-1336 WIREFORM
Page 6-39, Table of Replaceable Parts Opt.002/003:
MP7 08165-00207 PANEL FRONT (STD) should read:
MP7 08165800209 PANEL FRONT (For Opt.002 only).
Page 8-44, Service Sheet 2A, Component Locator A8:
In Ref.Des.Table and Grid Location MP A4 should read MP1 Al.
Add: W1 D4

Uéa.

W1 is fitted in Standard Instruments only.

8 -
y u
2
LR & 4

Ve

P

9 T



MODEL 8165A

ERRATA (Cont.)

Page 8-69, change the Table 8-3-14 of Driver settings to read

Range

line 9
line 10

100 MHz - 999 KHz
1 MHz - 9.99 MHz

Page 8-74, Service Sheet 10 :

Add L4071 and L406

On REF DESIG Table below add GRID LOC as follows

Cc107
C502
CR2

L401
L406
L12

R266
R529

Delete: Z1

A4
C5
G2
D8
D8
D5
E10
B10

A/B2

Page 8-103, Service Sheet 6A :

On U7 signal name pin 14 BIT
should read: BIT 9.

Add: W1 as shown below :

A8
I

[
l

Page 8-114,
line 5

Page 8-121,

The value of R21 should read 20

Page 8-133, change Service Sheet 9A to read

as |

BIT 12
HOAT

WNH
CONTROL

— S

Table 8-

TTWI

-2, ROM and data bus signatures

— -;1-
1
A

B ONU
I 2

to

Q401 and Q404

IN

STD

INSTR
NLY

7

W1

B
__1
I

D4 pin 14 should read 97A6

36PI

Service Sheet 8B, P/0O A3 BD AY

Page 7



MODEL 8165A

ERRATA (Cont.)

——— . o T T~

Page 8-136, change the Component Locator and
Page 8-143 Service Sheet 10 to read

m | |j“ SLT Ty T T
Il@m[a@ S

(Cee) ‘ T

g"'f?@@ | ',
H

e %Q@ '@‘5‘5 | . ok

- cor  § R l
3 I 4{
IS X AMPL, Y

" Soo g T I ipde |

On GRID LOC and REF DESIG Table below :

Add: RT1 I3
Delete: C409 H2

R427 J2
Page 1-2

Table 1-1 Recommended Test Equipment:
change: Extenderboard from 5060-1742 to 08165-66550.

Page 8



MODEL 8165A

MANUAL CHANGE 1

On Page 6-7/6-8, change the Table of Replaceable Parts to read

C3

MP16
MP28
MP29
MP30
MP31
MP32
MP33
MP34
MP35
MP36
MP37
MP38

On Page 6-11 thru 6-16,

A3R21
A4C125*
A4R120
A4R155

Add: A4C306,307

0160-4048

08165-60202

5040-9330
5040-9331
5040-9332
5040-9333
5040-9334
5040-9335
5040-9336
5040-9337
5040-9338
5040-9339
5040-9340

change the Table

to read

0757-0407
0160-4031
0698-4432
0698-3439

0160-0575

C-FXD

.22UF 250V

PANEL ASSY REAR

KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY
KEY

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

e WO OV WN O

of Replaceable Parts

R -FXD
C-FXD
R-FXD
R-FXD

C~-FXD

200 1%
330PF 5% 100 VvDC
2 .1KOHM
178 1%

.125W

1%.125W
.125W

ATNF + 20% 50V

On Page 8-94, change the Component Locator A4 to read :

C306 and C307 are backloaded.

On Page 8-95, change the Service Sheet 4B to read :

A4

r

R217

203

R218

= "L

——

Q205 L202

T

47n

Cc307

U202

R220

100

Page 9



MODEL 1865A

MANUAL CHANGE 1 (Cont.)

On Page 6-17 thru 6-24,

A5C14
A5R339

A5C13
A5R530

Add:

change the Table of Replaceable Parts

to read :
0160-3508
0757-0434

0160-3879
0757-0467

C-FXD 10F 50V
R-FXD 3.65K 1% .125W
C=FXD .01UF + 20%

R-FXD 121K 1% 1.25W

On Page 8-74/75/77, change the Component Locator and
Service Sheet 2B/2C to read

A5

A5
+

C16

ZJ
R11S

T

) e
F;,j}

197

On Grid Location B2 and on
REF DESIG Table below add C13

U303

o — — — - — s mm— ————

2V REGULATOR |
C1d v

—1

O1UF ¢ I
L
NEG ]

12v
REG

C15

220

sing oi1sT] R3O
a0y 1

S gy — —— —

Page 10



MODEL 8165A

MANUAL CHANGE 1 (Cont.)

On Page

On Page

Delete:
Add:

On Page

6-31, change the Table of Replaceable Parts to read
A8C202 0160-5374 C-FXD .047UF 20%
A8R433* 0683-6855 Factory selected value
A8R436* 0683-1065 Factory selected value
6-42/6-44, change the Table of Replaceable Parts to read:
A11C101,203 _ _

A11C403.404 0160-5374 C~FXD .047UF 20%
A11C412 0160-4040 C-FXD 1000PF 100V

¥

A11CR403,404
A13L301 1970-0029 FERRITE BEAD

8-79, change the Service Sheet 10 to read
Short A10 U201 Pin 1 to Pin 2 (Ground).

On Page 8-144/147, cnaﬁge the Component Locator and

Service Sheet 11 to read

CIOO
R100

B =l
[-ﬁ_@

. —ERI03}-~

1 ‘8

On Grid Location F3 and on
REF DESIG Table below add L3301

]
% - 3 5]
e —{BE}- 4 ) F. -
2 . [ nus
=z == ST == w10
e
—R3ze}-"N
6y RE- B
3 - —
i — U4 () = @:
! R3I10
/ 1 - wit
- ‘2_ s ofo @ v
) 8 it &3 -
BT RE-Re o &
__________ 20V 3 72V

Page 11
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MODEL 8165A

MANUAL CHANGE 2

On Page 6-8, change the Table of Replaceable Parts to read :

MP45 5040-9341 KEY LARGE OLVBG

MP46 ) 5040~9342 KEY LARGE OLVGRY

MP47 5040-9343 KEY LARGE GOLD®

ASR341* 0757-0438 R-FXD 5.11KOHM 1% .125W
Add: ‘A11C102,103 0160-4588 C-FXD 270PF 5% 100V

On Page 8-136, change the Component Locator of A11 to read

C102 is backloaded between pin 10 U110 and ground.
C103 is backloaded between pin 9 U112 and ground.

On Page 8-143, change Service Sheet 10 to read

Aal1 |7 T T T 7—1

- C102

, Izvovﬁ

Fo>F s ’—_—'
l ] '—ux R slis COL!
vtz |-—p—

I H a '
S
2
Fo<Fstop n 9
' FosFsTOP - C103 I

MANUAL CHANGE 3

On Page 6-9/6-17, change the Tables of Replaceable Parts
to read :

MP28 thru MP38)] are now parts
MP45 thru MP47) of A1 (Exchange Board)

A15 08165-66515 BD AY-RAMP ADJ are now

Al6 08165-66516 BD AY-SOURCES AD| parts of A5

Al7 08165-66517 BD AY-APTD ADJ (Exchange
Board)

MANUAL CHANGE 4

On Page 6-22, change the Table of Replaceable Parts to read :

AS5R302* 0757-0473 R-FXD 221.0K 1% .125W

Page 12
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MANUAL CHANGE 5

On Page 6-45, change the Table of Replaceable Parts to read :

A13R314,315 0757-0316 R-FXD 42.2 OHM 1%

MANUAL CHANGE 6

On Page 6-19/20, change the Table of Replaceable Parts to read:

A5Q7,303 1853-0589 XSTR MD4260

On Page 6-23, change the Table of Replaceable Parts to read:

‘A5R359,361 0698-7227 R-FXD 422 1% .05W

+

MANUAL CHANGE 7

On Page 6-13, change the Table of Replaceable Parts to read:

A4C121 0160-5750 C-FXD 2200PF

Delete: A4C113

MANUAL CHANGE 8
On Page 6-13 thru 6-44, change the Table of Replaceable Parts to read:

A4 C110,115,118,
Cc201,208,501

A5 C 5, 39, 41,
c102,107,202,
c210,212,302, 0160-5746 C-FXD 0.1UF 20%

C303,306,502
A7C 5

A9 C503
A13C302
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MANUAL CHANGE 9

IMPORTANT NOTE: New part nurmbers assigned to the following
items since all threaded holes or screws
are now METRIC!

On Page 1-0, Figure 1-2.Available Rack Mounting Accessories, change

Option 907 to read:
Option 908 to read:
~ Option 909 to read:

HP=PART NO. 5061-9689
HP-PART NO. 5061-9677
HP-PART NO. 5061-9683

On Page 6-7/6-8, change the Table of Replaceable Parts to read:

MP 8
MP24
MP25
MP26
MP41
MP42
MP51
MP52
MP53

08165-00218
5021-5803
5021-5804
5021-5836
5041-6819
5041-6820
5061-9434
5061-2120
5061-9511

PANEL SUB

FRAME FRNT 132.6
FRAME REAR 132.6
STRUT CRNR 421.6
CAP STP HNDL FNT
CAP STP HNDL RR
COVER TOP 421.6D
COVER AY BOT 421
COVER SIDE PERF

On Page 6-39, change the Table of Replaceable Parts to read:

MP8

08165-00218

PANEL SUB

MANUAL CHANGE 10

On Page 6-12, change the Table of Replaceable Parts to read:

A3 U24
A3 U25
A3 R96

ADD: A3 J6,7
to U24,25

08165-82901
08165-82902
8159-0005

1200-0541

EPROM 1 32K
EPROM 2 32K ]
R-FXD 0 Ohms 1% .125W

SKT IC 24Cont

MANUAL CHANGE 11

On Page 6-17, change the Table of Replaceable Parts to read:

A5 C21

0160-5886

C-FXD .02UF 63V 2%

Page 14
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MODEL 8165A

MANUAL CHANGE 12

On Page 6-14, Replaceable Parts List change to read:

A4 CR 3,4,5,6 1901-0673 DIO RECT 100 V 5A

On Page 6-36, Replaceable Parts List change to read:

A10 U114 1820-2864 IC 74F00PC

On Page 6-35, Replaceable Parts List:
ADD: A10 C210 0160-4512 C-FXD 120 PF 5%

On Page 8-79, Schematic:

20 /80% DUTY CYCLE

C210 will be backloaded between

U14 Pin 8 and Pin 7.

T el
3
u1s
2 1
D

MANUAL CHANGE 13
On Page 6-18, Replaceable Parts List:
ADD: AS C42 0160-4521 C-FXD 12PF 5% 200V
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MANUAL CHANGE 13 (Cont.)

On Page 8-75, Schematic, add:

12V REGULATOR
cix -

Component Layout: C42 will be backloaded between R27 (-29V)
and R506 (Ground).

MANUAL CHANGE 14

On Page 6-9, change the Table of Replaceable Parts to read:
A2 C1,2 0160-4835 C-FXD 1UF 10% 50V

OPTION 002

On Page 6-40, change the Table of Replaceable Parts to read:

a2 1,2 0160-4835 C-FXD 1UF 10% 50V

MANUAL CHANGE 15

On Page 6-20, change the Table of Replaceable Parts to read:

A5 Q21 1854-0215 XSTR SI 2N 3904
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MODEL 8165A

MANUAL CHANGE 16

On Table 6-3, change the Table of Replaceable Parts to read:

A4 R307,207 0811-2113 " R-FXD 40 1% 3W
A4 R218,318 0811-3282 R-FXD 35 5% 3W
A4  R106,105 0811-0988 R-FXD 82 3% 3W
A5 R247 0811-3284 R-FXD 150 5% 3W
A5 R216 0811-1023 R-FXD 225 1% 3W
A5  R217 0698-4441 R-FXD 3.74 KOHM

MANUAL CHANGE 17

On Page 6-22, change the Table of Replaceable Parts to read:
A5 R209 0757-0416 R~FXD 511 1% .125W
On Page 6-27, change the Table of Replaceable Parts to read:

A6 *R909 0698-3497 R-FXD 6.04K 1%

MANUAL CHANGE 18

On Table 6-3, change the Table of Replaceable Parts to read:

24 U201,202

A5 U6,304,306

A6 U301,401, 501 1820-0493 IC 307N
A8 U202,301

A9 U207,302,303

Page 17
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Model 8165A

Backdating

SECTION VI
BACKDATING

7-1 INTRODUCTION

7-2 This section contains backdating information
which adapts this manual to instrument with serial
numbers lower than that shown on the titie page.

NOTE: In many earlier instruments, the sweep
generator part of the current Option 002 was
designated Option 001. Although Option 001
is now obsolete, documentation is provided at
the end of this backdating section in the form
of a parts list (extra parts for the Frame and
Assembly A8, and complete parts list for
Assembiy A2) and a component layout for
Assembly A2. The purpose of this extra docu-
mentation is to highlight information not
covered under the present option 002 docu-
mentation e.g. front panel (MP7 on Frame).
The sweep generator board A11 is documented
fully under the present Option 002 (Service
Sheet 10), there being no difference between
the present Option 002 and old Option 001.

7-3 CHANGE SEQUENCE

74 Changes are listed in the serial number order
that they occured in the manufacture of the instrument.
However, in adapting this manual to an instrument with a

particular serial number, apply the changes in reverse order.

That is, begin with the latest change and progress to the

earliest change that applies to the serial number in
question. Table 7—1 lists the serial numbers to which
each change applies.

Table 7—~1. Manual Backdating Changes

Instrument Make Manual
Serial Number Changes
1701G00120 and lower 1to 33
1701G00180 and lower 2to 33
1701G00220 and lower 3to 33
1701GG0240 and lower 4 to 33
1812G00280 and lower 5to 33
1812G00320 and lower 6to 33
1812G00340 and lower 7 to 33
1812G00400 and lower 8to 33
1812G00420 and lower 9 to 33
1812G00440 and lower 10to 33
1904G00460 and lower 11to 33
1904G00430 and lower 12to 33
1904G00600 and lower 13to 33
1904G00650 and lower 14 to 33
2005G00790 and lower 15to 33
2005G00820 and lower 16 to 33
2005G00850 and lower 17 to 33
2005G00910 and lower 18 to 33
2005G00970 and lower 19 to 33
2005G01030 and lower 20 to 33
2030G01060 and lower 21 to 33
2030G01090 and lower 22 to 33
2030G01180 and lower 23 to 33
2030G01240 and lower 24 to 33
2030G01330 and lower 251to0 33
2030G01420 and lower 26 to 33
2030G01600 and lower 27 to 33
2030G01630 and lower 28 to 33
2030G01810 and lower 29 to 33
2030G01870 and lower 30 to 33
2030G01900 and lower 31 to 33
2248G01930 and lower 32 to 33
| 2248G01960 and lower 33




Backdating

CHANGE 1 For serial numbers 1701G00120 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A2R1 thru 4 0698—-4381
A3C22 0180—-0197
A3R88 0757—-0465
ABQ107 1854—0354

Alter the schematic and component layout diagrams in accordance with the above changes.

CHANGE 2 For serial numbers 1701G00180 and lower

R—-F 48.71 % .125
C-F22UF20V
R—-F 100K 1%
XSTR SI NPN

On Table 6—3, change the Table of Replaceable Parts to read:

AbR216 0757-0809
AbR217 0698—3558
ABC33 0160—-1740
ABC12 0160—-4386
A5C36 0160—-3879
A14U6, U9 18201199
Delete:
ABCR2 1901-0050
AbBC9 0160—-3878
A5L2 9170-0029
ABMP202 1205—-0037
J7,8,9 1250-0118
W8 08165-61608

Alter the schematic and component layout diagrams in accordance with the above changes.

CHANGE 3 For serial numbers 1807G00220 and lower

R-F3321%
R-F4.02K 1%
C-F47UFB YV
C—F 33PF 200V
C—-F .01 UF 100 V
IC SN 741.305

DIODE

C—F .001 UF 1000 V
BEAD FER.

HEAT SINK

BNC CONN

CBL REAR PANEL

On Table 63, change the table of Replaceable Parts to read:

A4C1 0180-0441
Delete:
A9C503 0160-0576

Alter the schematic and component layout diagrams in accordance with the above changes.

C—F.032F20V

C-F .1 UF

Model 8165A
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CHANGE 4 For serial numbers 1812G00240 and lower

On Table 63, change the Table of Replaceable Parts to read:

MP12 08165-012302 BRACKET (STANDARD)
MP10 08165—01204 BRACKET (OPT. 002)
ABMP1 1205-0274 HEAT SINK
A6C801 0160—2150 C—F 33 PF 300 V
Delete:
A4CR7 1901-0050 DIOSI 80V
A4CRS8 1901-0050 DIOSI 80V
A4R10 0757—-0412 R—F 3651 %
A4C11 0180-0116 C—-F 6.8 UF
A12K2 0490--1079 RELAY REED

Alter the schematic and component layout diagrams in accordance with the above changes.
Replace the component layout for A6 {Service Sheet A4} given in Section 8 with the layout
given at the end of this backdating section.

CHANGE 5 For serial numbers 1812G00280 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

ALC15 0180-0098 C—F 100 UF
ALC16 0180—-0097 C—F 47 UF
ALC206 0180—0374 C—-F 10UF
ABC309 - 0160—2259 C-F 12PF
ABC503 0180-1704 C—F 47 UF
ABC506 0180-1714 C—F 330 UF
ABW6 08165—61606 CABLE

Delete:
A3C23 0160-3874 C—F 10 PF
A8U706 1820-1963 IC FF (STANDARD)
A8U607 18201747 ICDIG (OPT 002)

Note that ABWGE is connected on the rear side of A5 between U201 pin 2 and J3 pin M.

Alter the schematic and component layout diagrams in accordance with the above changes.
Replace the Service Sheets 2A and 2B given in Section 8 with the Service Sheets 2A and 2B given
at the end of this backdating section.

CHANGE 6 For serial numbers 1812G00320 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

Delete:
ABR518 06831065 R—F 10 M

Alter the schematic and component layout (Service Sheet 2B) in accordance with the
above change.



Backdating

CHANGE 7 For serial numbers 1812G00340 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A2R5 thru 8 0698-3155 R-F 464K

A2U1 1820—1199 IC 74LS04
Delete:

A14C6 0160—-3455 C—F 470 PF

A14R9 0757-0407 R—F 200

Alter the schematic and component layout diagrams in accordance with the above change.

Regarding A14C6 and A14R9, see Service Note 81656A—4.

CHANGE 8 For serial numbers 1812G00400 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

MP52 5060—9846 COVER BOTTOM
Delete:
MP55 9222-0608 COVER OP CARD

CHANGE 9 For serial numbers 1812G00420 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

AbC12 0160—-0570 C-F 220 PF
AbR22 06984543 R—F 487 K.12W
AbBR23 0698—-7203 R-F4221%
A8R433 0683—-3955 R—F3.9M.26W
ABR436 0698-5844 R—F4.3M .25 W

Alter the schematic diagrams in accordance with the above change.

CHANGE 10 For serial numbers 1812G00440 and lower

On Table 63, change the Table of Replaceable Parts to read:
A4C302 0160—-3879 C—F .01 UF 200 V

Alter the schematic diagrams in accordance with the above change.

Mode! 8165A
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CHANGE 11 For serial number 1904G00460 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

Delete:
A7CR9 19010535 DIOSI 15V
A7R35 0757-0390 R—F 36.5

Alter the schematic diagram in accordance with the above change and change the
component layout diagram (Service Sheet 1) as shown below:

CHANGE 12 For serial numbers 1904G00480 and lower

On Table 63, change the Table of Replaceable Parts to read:
A10U2 1820-0261 IC SN 7412IN

Alter the schematic and component layout diagrams (Service Sheet 3) as follows:

On the component layout diagram, R 1 is now located between U2 and U11

and C1 is how located directly above U2.
On the schematic diagram, R1 is now connected between U2 pin 11 and +5 V and

C1 is connected between U2 pin 10 and 11.

CHANGE 13 For serial numbers 1904G00600 and lower

On Figure 6—1 Mainframe: Parts Identification, delete the insulators (MP60x6)
from the 3 rear panel BNC connectors OUTPUT, SYNC OUT, EXT INP.

CHANGE 14 For serial numbers 1904G00650 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A9R205 0757-0274 R—FXD 121K 1%
Delete:
A9C206 0160—0571 C—FXD 470 PF

Alter the schematic and component layout diagrams in accordance with the above changes.

Backdating
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CHANGE 15 For serial numbers 2005G00790 and lower

On Table 63, change the Table of Replaceable Parts to read:

ABR515 06980083 R—FXD 1.96 K1%.125W
ABR516 2100—3351 R—TRMR 500 10 %
ABR520 07570439 R—FXD6.81K1%.125W
MP7 08165—00202 PANEL, FRONT
MP8 08165—00203 PANEL, SUB
Add:
J1,2,3 1250-0118 CONNECTOR BNC FEM 8GL—HOLE 50 OHM
J7,8,9 1250-0118 CONNECTOR BNC FEM 8GL—HOLE 50 OHM
w8 08165—61608 CABLE, REAR PANEL

On Table 6—3 {Blue Print}) make the following changes:

MP7 08165—00209 PANEL, FRONT (OPT. 002}

Delete:
w14 0816561614 CABLE AY REAR EXT INP (OPT 003)
W15 08165—61615 CABLE AY REAR SYNC OUTP (OPT 003)
W16 08165—61616 CABLE AY REAR OUTP (OPT 003)

Page 1—4, Table 1—2 Specifications: Delete: Option 003 REAR PANEL 1/0

Alter the following in accordance with the above changes: Figures 5—11 and 6—1, the schematic
and component layout diagrams.

CHANGE 16 For serial numbers 2005G00820 and lower

On Table 63, change the Table of Replaceable Parts to read:

A9R213 0698—-3558 RESISTOR 4.02K 1% .125W

Alter the schematic diagram in accordance with the above change.

CHANGE 17 For serial numbers 2006G00850 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

ABR40 0757-0476 RESISTOR 301 K 1% .125W
A5R50 0698—-3437 RESISTOR 133 1% .125W
A8VR301 1902-3105 DIODE—ZNR 562V 2%

Alter the schematic diagrams in accordance with the above change.
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CHANGE 18 For serial numbers 2005G00910 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A2DS10 to 20 1990-0487 LED—VISIBLE

A2DS29 to 31 1990-0487 LED-VISIBLE
(Table 6—3 Blue Print)

A2DS8 to 31 19900487 LED VISIBLE

Alter the schematic diagrams in accordance with the above change.

CHANGE 19 For serial numbers 2005G00970 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A8R302 06984483 RESISTOR 18.7K 1% .126 W
A8R303 0698—-3268 RESISTOR 115K 1% .125W

Alter the schematic diagrams in accordance with the above change.

Backdating
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CHANGE 20 For serial numbers 2005G01030 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A3 08165—-66503 BD AY PROCESSOR
Add:
A3U23 1818-0364 1IC NMOS 16384—BIT ROM
A3U24 1818-0362 IC NMOS 16384—B!T ROM
A3U25 1818—-0363 IC NMOS 16384—-BIT ROM
A3U26 1818—-0361 IC NMOS 16384—BI1T ROM
Delete:
A3R96 0757-0280 RESISTOR 1K 1% .125W

Alter Figure 8—5—1, 8,9 & Table 8—5—1, 2 as shown on the included figures and replace
the component layout and schematic diagrams for A3 (Service Sheets 8A and 8B) in Section 8
with the diagrams given at the end of this backdating section.

pP address bus

HPI B pP data bus
{a— 3 HP-13 K—2 — — ] — — —
Input
Qutput Enable N
RAMS
\/
Scanner Reset
bus
Key - board K Power-on
PIA
pP RAM RAM RAM ROM ROM ROM ROM Addr
1 2 3 1 H 3 . Decod
02
Clock |
Gener - Restart
address
~ Function Bus
e B 5 IRl
I Buffer |
VMA, IRQ, 02, RIW
_ ——J
jb——— CHIP SELECT
| S 1-4 ]1-8 1-8
hang - ——————
Ling 16 Bit
internal Bus 16 bit plus handling lines
vco Frequency Trigger
Control Sweep Burst LFG Amp! Offset
Control Gate
PLL

Figure 8—5—1. Controller Block Diagram
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CHANGE 20

continued

a. Address Bus Test (free run routine)

CLOCK —\_

Backdating

Signature Analyzer settings: to TP 02
sTART /" 10 A15
stor __ /" twals
HI-SA 0003

u12

AQ vuuuu

Al FFFF
A2 8484
A3 P763 _ T
A4 1USP s INTRE!
A5 0356
AB U759
A7 6F9A___ T =
A8 7791 A15 0002
A9 6321 A14 9 UP1
A0 37C5 T —————A13 4868
A1l 6U28 20 2 T———A12 4FCA
Figure 8—5—7. Address bus signatures
b. Address Decoder Test (same settings as previous test)
Table 8—5—1. Address decoder signatures
Uispin 4 7 55 H
P ACH
9 5 00 8
10 87 8P v3 us U
20 21 20
S 54
12 3 A 03 Ri4 CRS
W,
u16 6 779 2 VR IYE T ! - R} -2
. -
u17 4 77 9 1 u19 vt g7 C5 u1s uism quibmack . 003
]
5 755 H o r o 2
1P, LR
6 0O Us5 7
11 7 A09
u18 1 5 00C Figure 8—5—8. Address decoder IC’s
4 07 38
10 8 7 8 H
13 3A00
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CHANGE 20 continued
c¢. ROM and Data Bus Test

Signature Analyzer settings: CLOCK —\_ to 02

START __/_ to chip select
pin 3 of U23 — U26
STOP —\_ to chip select }

RAM U20 contains the information of all stored data (0 — 9) |J T t U Fraanw)
BalChip selects Chip selec :Chip select
Table 8—5-2. ROM and data bus signatures DO DO w0
D1 D1 wD1
p2 D4 D2 D4w ap2 D4
D3 gg D3 Bg =D3 D5
) - D6
pin u23 u24 u25 U26 D7 D7 : D7
Do 4 94C5 | 9568 92HH | 5U99 oy U26 o Y24
D1 5 7UC4 F658 co88 FAH?2 | C8 .
D2 6 6HOS8 3498 OHHF | 8UP2
D3 7 3212 H217 C4H4 276 A Eg @é
D4 19 HH80 84F2 U213 IP2H
D5 18 36C8 UP35 HC10 98U7
U27
D6 17 CAUH | 4792 FP4P AGOF :
D7 | 16 FAOA [391A | 7747 |A023 - Y e /O

Figure 8—5—9. Data bus IC’s

d. Display Troubleshooting

Data transfer

Display Address OO 0000 0001 0000

Buffer U30 active
when A15 - A14=1

Address AQ — A3
applies at RAM's
U36 and U37

With clock VMA - 02
data will be loaded
into RAM's

Data stored

End
display data
transfer

Figure 8—5—10. Display flowchart

7-10




Mode!l 8165A Backdating

. CHANGE 21 For serial numbers 2030G01060 and lower

On Table 6—3, change the Table of Replaceable Parts to read:
A14C3,4,5 0160—-2055 CAPACITOR FXD .01 UF +80, —20 % 100 V

Alter the schematic diagram in accordance with the above change.

CHANGE 22 For serial numbers 2030G01090 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

Delete:
A5R519 0683—1065 RESISTOR 10 M 5% .25 W

Alter the schematic and component layout diagrams in accordance with the above change.

CHANGE 23 For serial numbers 2030G01180 and lower

On Table 6—3, change the Table of Replaceable Parts to read:

A4MP3 1205—-0236 HEAT SINK
Delete:

‘ A5C406

Alter schematic and layout diagrams in accordance with above change.

CHANGE 24  For serial numbers 2030G01240 and lower

On Table 63, change the Table of Replaceable Parts to read:

A3U20,21,22 1818-0319 IC CMOS RAM IK

CHANGE 25 For serial numbers 2030601330 and lower

On Table 6—3, change the Table of Replacealbe Parts to read:

A1451 3101-1860 SWITCH

CHANGE 26 For serial numbers 2030G01420 and lower

On Table 63, change the Table of Replaceable Parts to read:

S1 3101-1720 SWITCH PB DPDT.

-
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c37 E6 CR514 A7
Cc38 EB CR601 A8
€39 F5 CR701 G2
c40 E6 Ji H3
ca1 B6 J2 H3
C101  B6 43 H3
Ci102 A6 J4q H3
€103  B6 45 A7
C104 AS J6 14
ci105 BS J7 J3
€106 B5 38 J2
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Cc204 F8 K4 Fa
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c206 F9 K301 C7
€207 E9 K302 B10O
c208 D8 K401 €7
C210 EB Li ES
c21t D8 L2 ES
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C301 C7 Ls B85
€302 B8 u7 D6
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€304 B9 L9 D6
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B

Mode! 8165A

The following parts list and component layout are given here to aid servicing of those

earlier instruments with Option 001 fitted:
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REFERENCE C H=P PART DESCRIPTION
DESIGNATOR D NUMBER
A2 3 0816566518 80 AY DISPLAY
A11 6 08165-66511 8D AY SWEEP GEN
MP7 0816500204 PANEL FRONT
MP14 1 08165-28102 WINDOW
J6 3 1250-0118 CONN BNC BLKHD
ABCR407 1 1901-0040 DI0OSI D5A30V
ABK403 4 0490-1079 RELAY REED
AB Q414 1 1854-0215 XSTR Si 2N3904
A8BR441 4 07570439 R-FB8.81K 1%
ABUB07 5 1820-1747 IC CMOS NAND QUD
A2 c1 9 01600174 C-F .4TUF 25V
A2 c2 9 0160-0174 C-F .U47UF 25V
A2 c3 5 0180~1704 C-F 4TUF 6V
A2 c4 5 0180-1704 C-F 47UF bV
A2 DS1 7 1990-0487 LED YEL MIN,DIOD
A2 DS2 7 1990-0487 LED YEL MIN,DIOD
A2 DS3 7 1990-0487 LED YEL MIN,DIOD
a2 DS4 7 1990-0487 LED YEL MIN,DIOD
A2 Ds% 7 1990-0487 LED YEL MIN,DIOD
a2 DS6 7 1990-0487 LED YEL MIN,DIOD
A2 Ds7 7 1990-0487 LED YEL MIN,DIOQD
A2 0S8 7 1990-0487 LED YEL MIN,DIOD
A2 DS9 7 1990-0487 LED YEL MIN,DIOD
A2 0S10 7 1990-0487 LED YEL MIN,0IOD
A2 DS1{1 7 1990-0487 LED YEL MIN,DIOD
A2 ps12 7 1990-0487 LED YEL MIN,DIOD
A2 DS13 7 1990-0487 LED YEL MIN,DIOD
A2 DS14 7 1990-0487 LED YEL MIN,DIOD
A2 DS1S 7 1990-0487 LED YEL MIN,RIOD
A2 DS16 7 1990=0487 LED YEL MIN,DIOD
A2 DS17 7 1990-0487 LED YEL MIN,DIOD
A2 0S18 7 1990-0487 LED YEL MIN,0IOD
A2 DS19 7 1990-0487 LED YEL MIN,DIOD
A2 0S20 7 1990-0487 LED YEL MIN,DIOD
A2 DS21 7 1990-0487 LED YEL MIN,DIOD
a2 DSs22 7 1990-0487 LED YEL MIN,DIOD
A2 DS23 7 1990-0487 LED YEL MIN,DIOD
A2 DS24 7 1990-0487 LED YEL MIN,DIOD
A2 0S25 7 1990-0487 LED YEL MIN,DICD
A2 0S26 7 1990-0487 LED YEL MIN,DIOD
A2 0s27 7 1990-0487 LED YEL MIN,DIOD
A2 0s28 7 1990~0487 LED YEL MIN,DIOD
a2 vs29 7 1990-0487 LED YEL MIN,DIOD
A2 0S30 7 1990-0487 LED YEL MIN,DIOD
A2 DS31 7 1990-0487 LED YEL MIN,DIOD
A2 0532 S 1990-0485 LED VISIBLE GRN
A2 0833 8 2140-0016 LAMP INCD SV.064A
a2 DS34 8 2140-0016 LAMP INCD 5V,.06A
A2 DS3S 8 2140-0016 LAMP INCD SV.064A
A2 D336 8 2140-0016 LAMP INCD SV,.06A
A2 0s37 8 2140-0016 LAMP INCD SV.06A
A2 0338 8 2140-0016 LAMP INCD 5V.064A
A2 0S39 8 2140-0016 LAMP INCD 5V.06A
a2 0540 8 2140-0016 LAMP INCD SV.064
A2 0S4 8 2140-0016 LAMP INCD 5V.06A
A2 DS42 8 2140-0016 LAMP INCD 5V.06A
A2 0843 8 2140-0016 LAMP INCD 5V.064
A2 D851 6 1990-0452 LED=-DISPLAY
A2 DS52 6 1990-0452 LED=DISPLAY
A2 DSS53 6 1990=-0452 LEO-DISPLAY.
A2 0854 6 1990-0452 LED=DISPLAY
A2 DS55 6 1990-0452 LED=DISPLAY
A2 DS56 6 1990-0452 LED-DISPLAY
A2 0S57 6 1990-0452 LED-DISPLAY
A2 PELY:] 6 1990-0452 LED-DISPLAY
A2 0859 6 1990-0452 LED=DISPLAY
A2 0§60 6 1990-0452 LED=DISPLAY
A2 0S61 6 1990-0452 LED-DISPLAY
A2 Ds62 6 1990-0452 LED=DISPLAY

/|
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REFERENCE C H-P PART DESCRIPTION
DESIGNATOR D NUMBER

A2 Ja 1200-0589 SKT IC 14CONT

A2 Js 1200-0589 SKT IC 14CONT

A2 Je 1260-0589 SKT IC 14CONT

A2 J7 1200-0589 SKT IC 14CONT

A2 J8 1200-0589 SKT IC 14CONT

a2 J9 1200-0589 SKT IC 14CONT

A2 Jio 1200-0589 SKT IC 14CONT

a2 Jit 1200-0589 SKT IC 14CONT

A2 J12 1200-0589 SKT IC 14CONT

A2 J13 1200-0589 SKT IC 14CONT

a2 Jiu 1200-0589 SKT IC 14CONT

a2 J15s 1200-0589 SKT IC 14CONT

A2 a1 1 1854-0215 XSTR SI1 2N3904
A2 Q2 1 1854-0215 XSTR 31 2N3904
A2 Q3 1 1854=-0215 XSTR 31 2N3904
A2 Q4 1 1854-0215 XSTR SI 2N3904
A2 as 7 1854=-0477 XSTR NPN 2N22224
a2 a6 7 1854-0477 XSTR NPN. 2N22224
A2 R1 8 0757-0706 R=F Si.1 1X 25w
a2 R2 8 0757-0706 ReF 51.1 1X .25wW
A2 R3 8 0757-0706 R-F S1.1 1% ,25W
A2 RY 8 0757-0706 R=F 51,1 1x .25w
A2 RS 1 0698-3155 R=F 4.64K12%

A2 R6 1 0698-3155 R=F 4.64K1X

a2 R7 1 0698=-3155 R=F 4,64K1X

A2 RB 1 0698-3155 R=F 4,64K1%

A2 R9 3 0757-0280 R-F 1K1% .1254 F
A2 R10 3 0757-0280 R-F 1K1X .12%w F
A2 R11 4 0757-0281 R=F 2.74K1%

A2 R12 4 0757-0281 R=F 2.74K1X

A2 R13 4 0757-0281 R=F 2.74K1X

A2 R14 4 0757-0281 R=F 2.74K1X

a2 R1S 1 0698-3155 R=F 4.64K1%

a2 R16 1 0698-3155 R=F 4.64K1%

A2 R17 B 0757-0417 R=F 562 1% ,125W
A2 R18 5 1810-0162 R=NETWORK

A2 R19 0 8159-0005 WIRE 22GA W PVC
A2 R20 0 8159+0005 WIRE 22GA W PVC
A2 R21 0 8159-0005 WIRE 22GA W PVC
a2 s1 7 5060-9436 Sw P=BTN SINGLE
A2 52 7 5060~9436 Sw P=BTN SINGLE
A2 53 7 5060-9436 Sw P=BTN SINGLE
A2 Sy 7 5060-9436 SW P=BTN SINGLE
A2 sS 7 5060-9436 SW P=BTN SINGLE
A2 s6 7 5060=9436 SW P=BTN SINGLE
A2 s7 7 5060-9436 SW P-BTN SINGLE
A2 s8 7 5060-9436 SW P=BTN SINGLE
A2 59 7 5060-9436 SW P=BTN SINGLE
A2 510 7 5060-9436 SW P-BTN SINGLE
A2 st 7 5060-9436 SW P=BTN SINGLE
A2 s1e 7 5060=9436 SW P-ETN SINGLE
A2 Si3 7 5060-9436 Sw P-BTN SINGLE
A2 sS4 7 5060~9436 Sw P~B8TN SINGLE
a2 51% 7 5060-9436 SW P=BTN SINGLE
A2 S1b 7 5060-9436 SW P=BTN SINGLE
A2 S17 7 5060-9436 Sw P=BTN SINGLE
A2 3518 7 5060-9436 Sw P-BTN SINGLE
A2 S19 7 5060=9430 SH P=BTN SINGLE
A2 520 7 5060-9436 Sw P-BTN SINGLE
A2 s21 7 5060-9436 SW P=-BTN SINGLE
A2 s22 7 5060-9436 Sw P-BTN SINGLE
a2 523 7 5060-943s SW P=-BTN SINGLE
A2 uy 1 1820-1199 IC SN74LS 04

A2 u2 9 1820-0628 1C SN74 B89N

A2 u3 4 1820~-0491 IC 74145N

A2 w1 4 5081-1980 CBL RB ILC 279MM
A2 we 4 S061=1980 CBL RB ILC 279MM
A2 w3 5 5081-1981 CBL RB 26C 305MM
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Model 8165A Backdating

CHANGE 27 For serial numbers 2030G01600 and lower.

In Table 6-3, Replaceable Parts, make the following changes:

A3R21  0757-0401 O RESISTOR 100 1%.125W F TC=0+=100 24546 C4-1/8-TO-101-F
A11C407 0160-0134 1 CAPACITOR-FXD 220PF +-5% 300VDC MICA 28480 0160-0134
A11R420 0757-0419 0 RESISTOR 681 1%.125W F TC=0+-100 24546 C4-1/8-TO-68 IR~F
A11R421 0698-4479 4 RESISTOR 14K 1%.125W F TC=0+-100 24546 C4-1/8-TO-1402-F
A11R422 0683-1055 5 RESISTOR IM 5% .25W FC TC+-800/+900 01121 CBI0SS

A11R423 2100-3109 2 RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN ;111 43P202

A11R424 0698-3449 6 RESISTOR 28.7K1%.125W F TC=0+-100 24546 C4-1/8-TO-2872-F
A11R425 0757-0419 0 RESISTOR 681 1%.125W F TC=0+-100 24546 C4-1/8-TO-68R~F
Al1R426 2100-3154 7 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 02111 43pP102

A11R427 0757-0465 6 RESISTOR 100K 1%.125W F TC=0+-100 24546 Cd-1/8-TO-1003-F
A11R428 2100-3123 0 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 0211 43P501

A11R429 0698-3178 8 RESISTOR 487 1%.125W F TC=0+-100 24546 Cd-1/8-TO-487R~F
A11R430 0698-4444 3 RESISTOR 4.87K 1%.125W F TC=0+-100 24546 Cd-1/8-TO-4871F
A1IR431 0698-3178 8 RESISTOR 487 1%.125W F TC=0+-100 24546 Cd-1/8-TO-487R~F
A11R432 0698-4444 3 RESISTOR 4.87K 1%.125W F TC=0+-100 24546 C4-1/8-T0 487 1-F
A11U403 1826-0432 5 IC 16-DIP-P 32293 ICL 8049 CC PE

In Table 6-3 add the following:

Al1CR4031901-0460 9 DIODE-STABISTOR 30V 150MA DO-7
Al11CR4041901-0460 9 DIODE-STABISTOR 30V 150MA DO-7
In Table 6~3 and Figure 6-1, delete MP61.

Delete A11C411, A11C412, A11Q404, A11R433 and A11U404.
CHANGE 28 For serial numbers 2030G01630 and lower.

Delete A4C514, ASL407 and A1ICR405

A11C407* 0160-4298 CAPACITOR-FXD 4700PF 250V
AlIC411 0160-0576 CAPACITOR-FXD 100UF 20% 50V
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Backdating Model 8165A

CHANGE 29 For serial numbers 2030G01810 and lower

In Table 6-3, Replaceable Parts Iist. and the relevant iayouts and schematics, perform the following changes:
Delete A4C125, A11R433 and A11R434.

Al1R424 0757-0466  RESISTOR-FXD 110K 1% .125W

A11R429 0757-0438  RESISTOR-FXD S.11K 1% .125W

A11R430 0757-0443 RESISTOR-FXD 11K 1% .125W
A11R432% 0757-0435 RESISTOR-FXD 392K 1% .125W

A11U304 1820-1340 4 1C COMPIR CMOS MAGTD 4-BIT 04713 MC145858CP
A11U305 1820-1340 4 IC COMPTR CMOS MAGTD 4-BIT 04713 MC145858CP
A11U306 1820-1340 4 IC COMPTR CMOS MAGTD 4-BIT 04713 MC145858CP
A11U307 1820-1340 4 IC COMPTR CMOS MAGTD 4-BIT 04713 MC145858CP
Add the following:

A11R426 2100-3154 7 RESISTOR-TRMR 1K 10% C SIDE-ADJ 17-TRN 02111 43P102
CHANGE 30 For serial numbers 2030G01870 and lower.

In Table 6-3, Replaceable Parts List, and the relevant layouts and schematics, perform the following changes:

A11C407* 0160-0574 CAPACITOR-FXD .022UF 100V 20%
A11C412 0160-4617 CAPACITOR-FXD [ 80PF §% 200V

CHANGE 31 For serial numbers 2030G01900 and lower.
In Table 6-3, Replaceable Parts List, and the relevant layouts and schematics, perform the following changes:
MP16 08165-60201 9 PANEL ASSEMBLY, REAR 28480 08165-60201

Add the following components:

IS 1250-0118 3 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM28480 1250-0118

w4 08165-61604 CABLE ASSEMBLY, REFERENCE 28480 08165-61604

A971 1251-4047 7 CONNECTOR 3-PIN M POST TYPE 28480 1251-4047
A9R612 0757-0274 5 RESISTOR [.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1213-F
CHANGE 32 For serial numbers 2248G01930 and lower.

In Table 6-3, Replaceable Parts List, and the relevant layouts and schematics, perform the following changes:

A4Cl122 0160-0571 O CAPACITOR-FXD 470PF +-20% 100VDC CER 28480 0160-0571

A4R 120 0698-4425 0 RESISTOR-FXD 1.54K .125W F TC=0+-100 24546 C4-1/8-TO-1541-F
A4U102 1826-0315 3 IC OP AMP GP QUAD 14-DIP-P 27014 LM348N

A4VR103 1902-3094 3 DIODE-ZNR 5.11V 2% DO-7 PD=4W TC=.009% 28480 1902-3094
CHANGE 33 For serial numbers 2248G01960 and lower.

In Table 6-3, Replaceable Parts List, and the relevant layouts and schematics, perform the following changes:

Al13CS 0160-0174 9 CAPACITOR-FXD 47UF +80-20% 25VDC CER 28480 0160-0174
Al3R2 0757-0349 S RESISTOR 22.6K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2262-F
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