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Performance Tesls . ' - " Modcl 4935A

PERFORMANCE TESTS

4-22. HOLD CIRCUIT TEST

SET UM

MODEL 4%35A

POWER SUFPFPLY VOLTMETER

[ [:H:I

[+ s

) 310 TO BANANA PLUG

Figure 4-10. Hold Circuit Test
EQUIPMENT:
HP 62 1RA Fower Supply

HP 3455A AC-DC Volimeter
HP3466A Mitlwmmeter ) )@ A)

Check the power supply ouipul with the DO Volimeter. Adjust the oulpul to 6.9V +,2 vDC.

Conncel eguipment as shown in Figure 4-1().

On 49354 sclect:
DISPLAY - TRMT
MNOR, - press in
SET UP - press in TRMT HOLD
press in RCY HOLD
The DC eurrent on the milliammeter should be 24.0mA +3mA.

On the 4935A press in the REY bullon.

Reverse the power supply leads. The DC current readings should be 24.0 mA +.5mA in both
the TRMT and RCV HOLD cireuils. Relurn the power supply leads 1o the normat polarity.

Sel the moniloring Volimeler 1o a vollage range of 50V or grealer and ad just the power supply
for 50 VDC, The DC current reading should be less than 26 A,

Press in NOR, button. The DC curren! should Le less than 26 mA.
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Model 4935A General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1.2, This Operating and Service manual contains information fo install, operate, maintain, and sepvice
the HP Model 4935A Transmission Impairment Measuring Sct (TIMS). Figure 1.1 shows the HP Model
49354 with cover and power cord. The manual is divided into eight major sections which provide the
following information;

SECTION 1. GENERAL INFORMATION. Provides identification, specifications, related
manuals, and user-repair information,

SECTION II. INSTALLATION. Contains unpacking and inspection information, power
requirements, packaming, and storage instructions,

SECTION III. OPERATION. Includes an explanation of controls, cannectors, indicgtory, and an

automatic self check procedure. Describes measurement principles and front panel instruetions for
making each measurement.

SECTION IV. PERFORMANCE TESTS, Gives tesl procedures required to verify that the
instrument's performance is in accordance with the specifications.

SECTION V. ADJUSTMENTS. Provides adjustment and ¢alibration procedures.

SECTION VI, REPLACEABLE PARTS. Lists and identifies the instrument assemblies and
replaccable parts,

SECTION VIL. MANUAL CHANGES. Contains information to backdate the manual for
inatruments with earlier serial numbers.

SECTION VIIL SERVICE, Includes theory of operation, troubleshooting procedures, flowcharis,
component logators, and schematic diagrams,

1-3, GENERAL DESCRIPTION

14, HF Model 49354 is a Transmission Impairment Measuring Set (TIMS3) which measures wideband
data and voice impairments. The frequency range over which measurements are made is 20 Hz to 110 kHz,
in steps of 1, 10, 100, 1000, or 10,000 Hz, There are four permanently stored, fixed frequencies =404, 1004,
2804, and 2713 Hz. Any other four frequencies may be temporarily assigned and stored by the user.

1-5.  INSTRUMENT IDENTIFICATION
1-6. A 10 character serial number (0000A00000}) is inseribed on the rear panel. The f{irst four digits and
the letter are the serfal prefix. The serial prefix will change only if changes are made to the instrument; a

Manual Change Sheet will beincluded with themanuals of any instruments affected. Thelast five numbers
form the serial suffix which is unique to each instrument,

1-7.  SPECIFICATIONS

1.8, Instrurnent specifications are listed 1in Table 1-1.




Manual Changes Madel 4934A,

SECTION VIi
MANUAL CHANGES

7-1. INTRODUCTION

7-2. ‘This scction contains information to backdate this manual [or instrouments with scrial prefix numbers
lower than the serial prefix listed on the title page.

7-3. MANUAL CHANGES

7-4. Using the information provided, this manval can be correeted 50 that it applics (o any version or
configuration of the 4935A. To adapt this manual to an carlier instrument, refer 1o Table 7-1 and make all of
the manual backdating changes listed opposite your instrument scrial prefix number, Changes are listed in
serial prefix order.

7-3. If your instrument’s scrial number or prefix number is not listed on the title page of this manual or in
‘Tablc 7-1, it may be documented in & yellow MANUAL CHANGE SHERT supplement.

Table 7-1. Manua!l Changes

Instrument Changes Assembly Changes

Instrument Make Assy. Instrumaont
Sarjal Ne. Changes Design. Description Serial No.

2215A 115 Switchbeard 22034
2204A 215 Battery Charger 22034
2206A 4-15 Transmitter 22044
2207A 5-15 Al Receiver 22074
2208A &-15
22334 7-15
224TA 81015
2248A 10-15
2305A 8-15
2310A 11-15
23144 11-15
2351A 12-15
2414A 13-154
24aT7A 14,15
25128 15

MANUAL CHANGE INSTRUCTIONS

CHANGE 1

Page 6-9, Table 6-3. Replaccable Parts (A2 Switchboard).
Add: A235, HP Part Mo. 1251-5063, CONNECTOR.
Change: AZ to HP Part No, 04935-60002, SWITCH BOARD (all units), Mfr Code 25480,
Mfr Part MNo. 04935-60002,
Change: AZJ2 to HF Part No. 1251-5063, CONNECTOR, PIN
Page 6-10, Table 6-3. Replaccable Parts (A2 Switchboard). .
Change: A2TP2 to HE Part 0360-0124, TEST PIN.
Change: AZTP4 to FIP Part 0360-0124, TEST PIM.




wal Changes

Model 4935A
}
Page 8-69. Figure §-29. A3 Recciver Board Schematic (A13)

Ground the cuse ol A13CI, located in the upper left corner of (he schemalie.

Page 8-71, Figurc 8-30, A3 Reeciver Board Schematic (Page 2 of 2)
Change PAR (A 13) seetion of schematic o the Following;

* . Cam REI

I

N PLAK LATCH —~a’ )y
&
@t OPTIONS QOI, 003 ONLY

CHANGE 14
Page 6-17, Table 6-3. Replaccable Parts

Change A4CR7 to 1902-3214 DIODE-ZNR 16.2V. 2%, AW, CD=6, MFG CODE 28480,
MFG P/N 19023214

Page 6-18, Table 6-3. Repluceuble Parts

Change A4CRIS 1o 1902-3214 DIODE-ZNR [6.2Y 2%, 4W, CD=6. MFG CODE 28480,
MFG P/N 1902-3214

Change A4CR23 (0 1902-3214 DIODE-ZNR [6.2V, 2%, 4W, CD=6. MFG CODE 28480,
MG P/N 1902-3214

Change A4CR25 (o 1902-3105 DIODE-ZNR 5.62V, Wh. 4W, CD=4 MFG CODE 28480).
MEFG P/N 1902-3105

Papge 6-32, Table 6-3. Repluceable Parts

Change AT4CR7 (0 1902-32(4 DIODE-ZNR 16.2V, 2%, 4W, CD=6, MFG CODE 28480,
MFG P/N 1902-3214

Change AI4CRI1S to 1902-3214 DIODE-ZNR 16.2V, 2%. 4W. CD=6, MFG CODE 284380,
MEG P/N [902-3214 '

Modcl 4935A




Model 4933A

Change AT4CR23 1o 1902-3214 DIODE-ZNR 16.2V, 2%, 4W, CD=06, MFG CODE 28480,
MFG P/N [9(2-3214

Change AT4CR25 lo 1902-3105 DIODE-ZNR 5.62Y, 2%, 4 W, CD=4 MFG CODE 28480,
MFG P/N 1902-31035

Page 6-35/36(blank). Table 6-3. Replaccable Parts
Change FI 10 2110-0065 FUSE FOR 100/120V INSTRUMENTS, .375A, CD=4,
MFG CODE (4492, MFG P/N 2110-0063

Change F1 1o 21 1(-0296 FUSE FOR 220/240V [INSTRUMENTS, .20A, CD=3,
MFG CODE 28480, MFG P/N 2[103-0296

Page 8-75, Figure §8-34, A4 Transmiller Board Schematic Diagram (sheet 2 of 2)
Change the lollowing diode valucs:

CRI15 change 1o 162V
CR25 change lo 5.62V
CR23 change to 162V
CR7 change lo 162V

gy 15 i Jar 6Bl fro M e ! il f

/&;- /’éﬁ@j g& 150771/}7214/.7,06('(/ 0{5{«‘&(

Manual Chanpes




Performance Testsg Model 4935A

PERFORMANCE TESTS

4-25. Noise To Ground (Standard and Option 001)
SETUP:

GROUND LUG

.I';/‘IODEL 4935A N\

SHORTED
310 TO BNG
- BNC TO DUAL

BANANA ADAPTER

AC CALIBRATOR

Figure 4-15. Noise to Ground Test

EQUIPMENT:
Fluke 5200A AC Calibrator 1 shorting strap
310 to BNC adapter 2 banana cables

I banana to BNC connector {female)

Connect equipment as shown in Figure 4-15. On 4935 select:

POWER

........................................................... ON
DISPLAY
MEASUREMENT NOISE TO GROUND

press in both 600 butlons
BRG in

Conneet AC Calibrator low to ground lug on 4Y35A rear pancl.
Short 49354 input {tip und ring) and connect o the AC Calibrglor HIGH.

Set AC Calibrator output to . 7746 Vrms at 1000 Hz, 49354 display should typically *‘
tead 80dBrn + 2dBrn, TT—

ABBREVIATED NOISE TO GROUND TEST

There is no Abbrevialed Noise (o G;‘ound Tesl.
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OPERATING AND SERVICE MANUAL
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Transmission Impairment
Measuring Set

SERIAL NUMBERS

This manual applies directly to instruments with serial
numbers prefixed 2314A.

For additional important information about serial numbers,
see INSTRUMENTS COVERED BY MANUAL in Section I.

Power switch does not turn off AC power and some DC power
circuits.
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Warnings/Cautions

Mode] 4985A

SAFETY

If this instrument is to be energized via an autotransformer
for voeltage reduction, make sure the common terminal is
connected to the earthed pole of the power source.

BEFORE SWITCHING ON THIS INSTRUMENT, the
protective earth tarminals of this instrument must be
connected to the protective condugtor of the {mains)
pawer cord. The mains plug shall only be inserted in a
socket outlet provided with a protective sarth contact. The
protective action must not be negated by use of an
extension cord {power cable} without a protective con-
ducior {grounding),

Make sure that only fuses with the required rated current
and of the specified type {normal blow, time delay, etc.)
are used for replacernent. The use of repaired fuses and the
short-gircuiting of fuse holders must be avoided:

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

LINE VOLYAGE

BEFORE SWITCHING ON THIS INSTRUMENT, make
sure instrument reguirements match the voltage of the
pawer source,

GROUNDING
BEFORE SWITCHING ON THIS INSTRUMENT, ensure

that all devices connected to this instrument are connected
10 the protective (earth) ground.

i

GROUNDING

Any interruption of the protective {grounding) conductar
(inside or outside the instrument) or disconnecting the
protective  earth terrmimal can make this  instrument
dangerous, Intentional interruption is prohibited.

HIGH VOLTAGE

Any adjustment, maintenance, and repair of the opened
imstrument under voltage should be avoided as much as
passible and, when inevitable, should be carried out only by
a skilled person who is aware of the hazard involved.

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

Adjustments and service described herein are performed
with power supplied to the instrument while protective
covers are removed. Energy available at many points, if
contacted, result In personal infury.

CAUTION ;

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that the line power (mains} plug is connected to a
three-conductor line power outlet that has a protective
(earth}) ground. (Grounding one conductor of a two-
conductor outlet is not sufficient.}

!‘iﬁ

]
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Model 4935A IEC Symbols

IEC SYMBOLS

The following is a list of key |EC symbols used by Hewlett-Packard. All symbols Hertz {|EC 1174, symbol Ne. 365).

are normally applied adiacent to the device requiring the symbol. Thay shall not

be placed on removable parts likely to be detached or lost. Contactor, normatly closed, In order to avoid confusion with

the symbol for a capacitor, the distance between the
fiorizontal (as drawn here) lines should be at least aqual to

lastruction Manual symbol: Vi necessary, to preserve the the length of those lines (1EC 117-3, symbol No. 218.2.

apparatus from damage it is necessary for the user to refer to L . " . .
the instruction manual, then shall the apparatus be marked In addition the following describes the use of Warnings, Cautions and Notes used

with this symbol (IEC 348;16a}. in HP Automatic Test System Manuals,

Warnings, cautions and notes. (Ali} Warnings and cautions shall precede the text
10 which each applies but notes may precede or tollow applicable text depending
on the material to be highlighted. Warnings, cautions, and notes shall not contain
procedural steps nor shall they be numbered. When a warning, caution, or note
cansists of two or more paragraphs, the heading WARNING, CAUTION, NOTE,
shall not be repeated above each paragraph, If it is ever necessary to precede a
paragraph by both a warning and a note, or a cauticn and a note, etc, they shall
appear in the sequence as noted, namely, warnings, cautions, notes. Such inserts
in the text shall be short and concise and be used to emphasize important and
critical iastructions.

AC current {IEC $17-1, symbol No. 3),
DC current {IEC 117-1, symbo) No. 2). m

AC or DC current {IEC 117-1, symbol No. 8).

Terminal devices fed from the interior by live voltages that
may be dangerous when connecting to or disconnecting from
those devices shall be marked with the flash shown when the
voltage exceeds 1 KV: The flash shali be red (IEC 348;18c}.

Earth Terminals. If the use of this symbal for the protective
earth terminal is not permitted by National Standards, it may
e modified, for examgple, by being placed inside a circle {|EC
348;18a).

An operating procedure, practice, etc, which, if not
correctly followed, could result in personal injury or

. loss of lite,
Frame or chassis connection. The hatching may be com-

pletely or partly omitted if there is no ambiguity. If the
hatching is omitted, the line reprasenting the frame or chassis
shall be thicker (IEC 117.1, symbol No. 87). CAUTION

Ampere (1EC 1174, symbol No. 356}.

An operating procedure, practice, etc. which, if not
Volt (IEC 1174, symbot Na. 357). strictly observed, could result in damage 1o, of

destruction of, equipment.
Voltampere (IEC 1174, symbaol No, 358).

NOTE: An operating procedure, condition, ete. which
Watt {LEC 117-4, symbol Nc. 360). it is essential to highlight.

Watthour {|IEC 1174, symbol No. 361}, Health hazards precaution data. (All) When hazardous chemicals or adverse health

factors, in the environment or use of the equipment cannot be eliminated,
Voltamperehour (IEC 1174, symbot No. 362). appropriate precautionary requiraments shall be includaed.

iii/(iv blank)
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Model 4935A : General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2, Thiz Operating and Service manual contains information to install, operate, maintain, and service
the HP Model 4935A Transmission Impairment Measuring Set (TIMS), Figure 1-1 shows the HP Model
4935A with cover and power cord. The manual is divided into eight major sections which provide the
following information:

SECTION 1. GENERAL INFORMATION. Provides identification, specifications, related
manuals, and userrepair information.

SECTION II. INSTALLATION. Containg unpacking and inspection information, power
requirements, packaging, and storage instructions,

SECTION III. OPERATION. Includes an explanation of controls, connectors, indicators, and an
automatic self check procedure. Describes measurement principles and front panel instructions for
making each measurement.

SECTION IV. PERFORMANCE TESTS. Gives test procedures required to verify that the
instrument's performance 1s In accordance with the specifications.

SECTION V. ADJUSTMENTS. Provides adjustment and calibration procedures.

"

SECTION VI. REPLACEABLE PARTS, Lists and identifies the instrument assemblies and
replaceable parts.

SECTION VII. MANUAL CHANGES, Contains information to backdate the manual for
instruments with earlier serial numbers.

SECTION VIII. SERVICE. Includes theory of operation, troubleshooting procedures, flowcharts,
component locators, and schematic diagrams.

1-3. GENERAL DESCRIPTION

1-4. HP Model 4935A is a Transmission Impatrment Measuring Set(TIMS) which measures wideband
data and voice impairments. The frequency range over which measurements are made is 20 Hz to 110 kHz,
in steps of 1, 10, 100, 1000, or 10,000 Hz. There are four permanently stored, fixed frequencies =404, 1004,
2804, and 2713 Hz. Any other four frequencies may be temporarily assigned and stored by the user.

1-5.  INSTRUMENT IDENTIFICATION
1-6, A 10 character serial number (0000A00000) is inscribed on the rear panel, The first four digits and
the letter are the serial prefix. The serial prefix will change only if changes are made to the instrument; a

Manusal Change Sheet will be included with the manuals of any instruments affected. The last five numbers
form the serial suffix which is unique to each instrument.

1-7.  SPECIFICATIONS

1-8. Instrument specifications are listed in Table 1-1,
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Table 1-1. Specifications

TRANGMITTER

RECEIVER

Frequency

Frequency Range 20 Hx to 110 kHz

Frequency

Frequency Range 20 Hz to 110 kMz

Resolution Accuracy

Resalution Accuracy

20-99,99% Hx 1 H»
100-110 kHz 10 Mz

Store and Recall Fundctions

SK Skip ... At power up skips a band from 2450-2750 Rz

Frequencies At power up F1i5 404 Hz
F2 s 1004 Hz
F3is 2804 Hz
Fdis 2713 Hx

+.005% of output frequency
012% of output frequency

+0.5 He
5 Hx

1 Hz

W-9995Hz | Ere 7
~ 10 Hz

38-110 kHz g
[

Level
Range
Resolution
Flatness

40 1o +13 dBm

{in dB}

FREQUENCY, Hz
15k 80k 8ok

110k

+
—_
T

S
—

o &
1s)
3
=
8-
oo
[i1}
L I
[=4)
L}

#.5 | 05

|
i
a0 o

Distortion: {in dB from fundamental)

{Includes harmonics, spurious and background naise within
a filter with 2 3 dB bandwidth of 4 kHz or 4 ), whichever
is greater.)

FREQUENCY (Hz)
100 H 4k

30 Hz 110k
3 . -

45

=50

Qutput
Level {dBm)

L=

-40

40
At 1004 Hz, O dBm, THO using a 4 kHz fifter is mare than
65 oB down fram the fundamental,

Level
~60 1o +13 dBm
Resolution

Accuracy {in dB)

FREQUENCY (H=x)

20 200 15k 60k 85k 110k

+
—
45}

+02 | 05 | 05 | %20,

6] 7204 | 08 | 410 | 220

fnout
Level {dBm]
IS
o

3
O
o=

Receiver accuracy not specified below 500 Hz when using
13582 termination.

At 1004 kHz aecuracy is 0.1 dB from ~20 to +13 dBm.

Cross talk: =78 dB isolation @ 4 kHz, decreasing 6 ¢B per
octave ahove 4 kHe.

Message Circurt Noise
Transmitter is quiet terminated

Message Circuit Noise

Range (@ 60082 and 2002}

@ 13582 lower limit is 7 dB higher

Resolution

ACCUrECY ... .. i £ 1dB from 10 to 100 dB8rn
+2 dB from 0 to 10 dBrn

C-Message, 3 kHz Flat, 15 kH7 Flat,

Program, 50 kBit

Filters

Specifications describe the instrument’s warranted performance, Supplemental characteristics shown in shaded areas of in
italics are intended to provide information useful in applying the instrument by giving typical, but non-warranted

performance parameters.

®




iy < i
- E -

-

E"-".. M

H L P I 21 I

Model 48935A

Goneral Information

Table 1-1. Specifications (Continued)

TRANSMITTER

RECEIVER

Noise with Tone
Frequency 1004 Hz fixed tone
(For ather specifications, see Level and Freguency)

Noise with Tane

Notch Filter =60 dB rejection from 995 to 1025 Hz

Range (@ 60052 and 90082) 10-100 dBrn

ACCUNECY .. iie i mnns s 47 di® from 20 to 100 dBrn
2 dB from 10 to 20 dBrn

(For other specifications, refer to Message Circuit Noise)

Signal-to-Noise Ratio
Frequency 1004 Hz fixed tone
(For other specifications, see Level and Freguency)

Signal-to-Noise Ratio
Signal Level Range
Ratio Range’
Re;ol.ution

=40 to +13 dBm
10 to 45 dB

3-Level Impulse Naoise

Frequency 1004 Hz fixed tone or quiet terminated
depending on filter selection

{(For other specifications, see Level and Frequency)

3-Level Impulse Noise
Level Range -4 to +13 dBm
Notch Filter ... ..o L oo See Noise with Tone
Threshold Ranges (@ 60052}
X 30 to 109 dBrn
4 dB above Low to a maximum of 109 dBrn
8 dB above Low to a maximum of 109 dBrn
Loss of Holding Tone Indication Minus sign
Threshold Accuracy fabove 40dBm) ... ...... +7 B
Count Timer 5, 158, 80 min. ar nosstop
Count Range 0-8999 for each threshold
Count Rate & per sec.

Noise-to-Ground
Transmitler 1s quiet terminated

Moise-to-Ground

Range (@ 60052 and 20082}

Resolution

F Y T T o N ] =

P/AR (Optiodal)

Frequency ... . Signal spectrum is a complex pulse train of
16 frequencies between 140 Hz and 3890 Hz,

Level Range -40 10 0 dBm

Resolution

P/AR (Optional}
P/AR Range 010 120 P/AR units
Resolution 1 P/AR unit
Accuracy {(from 30 to 110 P/AR units) ... ¥2 P/AR units
Level Range
Resolution

us opiration at 26°C..Com

Temperature Range:
Operating 0°C 1o 50°C (32°F to 122"F)
with batteries 0°C to 40°C {327F to 104°F)
« 20°C to 75°C (-4"F to 167°F}

with batteries - 20°C to 45%C (-4“F to 113°F)

Warm up time @ 20°C for stated accuracy

Storage

Dimensions .11.2 % 25.9 x 28.6¢cm (4.4 x 10,2 x 11.250n.)
Weight ... ... B.0 kg {11 1bs.}, 6.5 kg (14 Ibs.} with battery

pleterecharge in 14 fiours.

OPTIONS
001 Adds rechargeable battery pack
002 Adds P/ AR measurement in place of Noise-to-Ground

Adds both battery pack and P/AR
Defetes Noise-to-Ground

ACCESSORIES:
166134
18132A
18134A
18161A

Test cord w/310 male at both ends
19" rack mount adapter

Soft pack carrying case

Ladder bracket

1-3
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1-9. SAFETY CONSIDERATIONS

i CAUTION

Before applying power, make sure that the rear power input module is set to the line
voltage in use and that the correct fuse is installed.

1-10.  Whenever internal circuits are exposed, cantion must be used. Observe all warnings and cantions
marked on the instrument or listed in the procedures.

1-11.  When using AC power for test equipment, the chassis must be connected to earth ground. When the
power button is on STRY (standby), AC and DC voltages are present in the instrument, To completely power

down, disconnect the AC power cord from the 4935A, The batteries in options 001 and 003 provide
continuous power to 4935A circuits: follow the disassembly procedures in Section VIII, Service to access the

instrument.

Power switch does not turn off AC power and some DC circuits,
RELATED MANUALS
Operating information is summarized on a card in the instrument cover.
USER REPAIR

1-15.  Internal repairs to the instrument should be done by authorized repair shops only. Forassistance,
contact the nearest Hewlett-Packard Sales and Service Office listed at the rear of this manual.

1-16. OPTIONS AND ACCESSORIES
1.17.  Optionsz available are:
(ption 001: Adds a rechavgeable battery pack.
Option 002: Adds P/AR (Peak/Average Ratio) measurement in place of Noise-to-Ground.

Option 003; Adds P/AR (Peak/Average Ratio) measurement in place of Noise-to-Ground and a
rechargeable battery pack.

Accessories available are:

155134, Test cord w/310 male at both ends
18132A 19" Rack Mount Adapter

18134A Soft-pack Carrying case

18161A Ladder Bracket
0493560014 Diagnostic Service Kit

WARRANTY

Instrument warranty is as listed on the ingide of the front cover.
Battery warranty Is 1 year.

1-21. RECOMMENDED TEST EQUIPMENT

122,  Recommended test equipment iz listed in Table 1-2, Equipment with equivalent characteristics
may be used,
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Table 1-2, Recommended Test Eguipment

INSTRUMENT

CRITICAL SPECIFICATIONS

RECOMMENDED MODEL

AC CALIBRATOR

QUTPUT LEVEL 1mV TO 10V
FREQUENCY: 20 Hz TO 110 kHz
ACCURACY 0.1% @ =7mV

FLUKE B200A
OR EQUIVALENT

OSCILLOSCOPE

=15 MHz BANDWIDTH
AVE B CAPABILITY

HF 1741A

MULTIMETER

AC AND DC FUNCTIONS
ACVOLTS: 1V MIN. TO 1000V
DCVOLTS: .1 TO 1000V
BALANCED INFUT

HP 3455A

DIGITAL MULTIMETER

DC CURRENT:  1AMP MAX

HP 3468A

OUAL QUTPUT POWER
SUPPLY

F1I2ZAND 12V @ 0 TO 0.2A

HP 6234A

DUAL RANGE
DC POWER SUPPLY

0-50 Vdec @ O TO 24

HP 6218A

AUDIO ANALYZER

INPUT VOLTAGE RANGE
50mV-300V
BANDWIDTH 500 kHz
FILTER 30 kHz

T
HP 8303A B

N

w0
o

n)
o«

LR

?

COUNTER

RANGE: AC COUPLED 30 Hz
TO 100 MHz
SENSITIVITY: 10 mV TG 100 MHz

HP 5315A

*P = PERFORMANCE TESTS

A= ADJUSTMENTS

T - TROUBLESHOOTING

Tabie 1-3, List of Parts Used for Performance Tests

PART NUMBER
(IF APPLICABLE)

DESCRIPTION

1698-3447
0698-8240
0698-7408
0698-6344
HP 11095A
1260-0781
1251-3757

04935-60014

1350 1% RESISTOR

3980 1% RESISTOR

80001 .1% RESISTOR

900102 .1% RESISTOR
TERMINATION, 600 BNC-TO-BNC
BNC-TEE FEMALE

BNC TO TYPE 310 POMONA NQ. 2798 OR EQUIVALENT
BNC TO DUAL BANANA JACK POMONA NO, 1296
DUAL BANANA COMPONENT CARRIER POMONA NO. 1330-5T

DIAGNOSTIC SERVICE KIT
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1-23. BATTERY OPERATION (Options 001 and 003}

1-24. Nickel-Cadmium batteries enable the 4935A to be used in areas removed from AC power.
Typical operating time is 3 hrs when fully charged. The batteries are trickle-charged whenever the
instrument is connected to an AC source and the POWER switch is in STBY.

1-25. Regular discharge-charge cyeles are recommended to maintain battery capacity. The instrument
should be operated until batteries are discharged (instrument stops working) then recharged, at least every
30 days. Normal recharge time is about 14 hours. Typical battery life under normal operating eonditions

chould be at least 100 charge-dischaxge cycles.
NOTE

Batteries do not charge when 4935A is operating from an AC source.

1-26. Charging the Batteries

1-27, The internal battery pack consists of three rechargeable battery packs (+6V, +15.6V and -15.6V).
These provide typically three hours of continuous use without recharging. To recharge the batiery packs,
connect the 4935A to an AC power source and press power switeh to STBY (the batteries will not charge
with the POWER switch in ON). Normal recharge time is about 14 hours.

19%.  The batteries may be charged at temperatuzes between 5°C and 40°C (41°F and 104°F), but have
greater charge capacity if charged between 5°C and 25°C (41°F and 77°F). At temperatures above 25°C
the ¢charge acceptance falls off as shown in Figure 1-2. For example, a cell charged at 45°C accepts about
G0-70% of its rated capacity. Temperatures below 5°C cause pressure to build up within the cell as it is
charged, which could result in venting of the cell. This results in a permanent degradation of the battery

capacity due to loss of electrolyte.

1-29.

1-30.  Normal operating temperature of the 4935A with batteries (options 001 and 003) should be
between —20°C and +40°C. However, there will be a loss of capacity when operating at the extremes. At
Jow temperatures, the batteries cannot fully discharge even if they were fully charged at room temperature.
At high temperatures, this same effect takes place to a lesser degree, in addition to the problem of charge
acceptance previously mentioned. Figure 1-3 illustrates this effect.

Operating Temperature

[ 100% EFFICIENCY 7 5°C~25°C
LINE ¢

80 r

60

40

20

STATE QF CHARGE
(% OF NOMIMAL 25°C CAPACITY)

{ i ] ]
0 80 120 160 200

CHARGE INPUT (% OF NOMINAL CAPACITY) — 0.1C CHARGE RATE
| 1 I 1 ] | | | | H |
0 2 4 G g 10 12 14 18 18 20

CHARGING TIME IN HOURS — 0.1C CHARGE RATE

Figure 1-2. Charge Acceptance at Various Temperatures
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SECTION i
INSTALLATION

2-1.  INTRODUCTION

2.2 This section contains information on initial inspection, preparation for use, power requivements
and storage and shipment. Table 2.1 shows all power cords available.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the container or cushioning material is damaged,
keep it. Check the contents of the shipment for completeness, then check the unit mechanically and
electrically. Refer to Section IV for electrical checks.

2-5. If the unit is mechanically damaged or fails electrical tests, notify the carrier and the nearest HP
office (listed at the rear of this manual). Hewlett-Packard will arrange for repair or replacement of the
instrumen! without waiting for claim settlement.

% CAUTION

Before connecting this instrument to an AC power source, be sure that the rear panel line
module is set to the same voltage as the AC source and that the correct fuse for that AC
voltage is installed (.375 Amp for 120 Vac, .200 Amp for 220 Vac).

2-6. PREPARATION FOR USE

o

2-7. POWER REQUIREMENTS

i

2-8, This instrument requires & power source of 100, 120, 220, or 240 Vac. +5%10%, 48 to 66 Hz
single phase. Power consumption is no more than 25 Vac.

2-9.  LINE VOLTAGE SELECTION

?

2.10.  Figure 2-1 provides instructions for line voltage selection. Card and fuse are factory installed for
120 Vac operation,

PROCEDURE

. Slide cover door to left (the line power cord
must be disconnected}.

. Rotate FUSE PULL to teft. Remove the fuse.

. Remove the PC board by pulling it out. Select
operating voltage by positioning PC board to
show the desired voitage on top-left side,

. Reinsert the PC board.

C:‘peratl.ng VD:;E?B 'S_ a . Rotate FUSE-PULL back into narmal position
shown In module window. ang reinsert fuse, Use caution 1o select correct
fuse value,

Figure 2-1. Line Voltage Selection
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Any interruption of the protective (grounding) conductor (inside or outside the
instrument) or disconnecting the protective earth terminal can make this
instrument dangerous. Intentional interruption is prohibited.

2-11. POWER CABLE

=1

2.13,  This instrument is supplied with a three-wire power cable. When connected to an appropriate
three-wire ac power receptacle, the cable prounds the instrument chassis.

!'E £

2-13. OPERATING ENVIRONMENT

214, TEMPERATURE. The instrument may be operated in temperatures from 0° to 50°C (32°F to
+122°F). Temperature for battery unit operation is 0° to 40°C (32°F to 108°F).

Q

2-15. HUMIDITY. The instrument may be operated in environments with humidity from 5% to 25%
R.H. @ 40°C. However, the instrument should be protected from temperature extremes which cause
condensation within the instrument.

2-16. STORAGE AND SHIPMENT
2-17. ENVIRONMENT
2.18  The 4935A (all optionia) may be stored and shipped within the following environmental limits:

Temperature: —20°C to +45°C Do not store or ship where temperature extremes will
(-4°F to +113°F) cauze condensation within the instrument.

Humidity: 90% R.H @65°C

Qm

2-19. INSTRUMENT PACKAGING

2-20. ORIGINAL PACKAGING. Containers and packing material used in factory packaging can be
obtained through Hewlett-Packard sales and service offices listed at the rear of this manual, If the
instrument is returned to HP for repair, attach a tag listing the type of service or repair needed. Include
return address, model number, option number (if applicable) and ¢omplete serial number, Also, mark the
container “FRAGILE” to ensure careful handling. In any letters, refer to the instrument by model number,
option number (if applicable) and complete serial nurnber.

2.21. OTHER PACKAGING. Use these general instructions for packaging with commercially available
materials:

!_ . ]

Wrap the instrument in heavy paper or plastic. If shipping to an HP Sales or Service Qffice, include
a tag listing type of service needed, return address, model numbet, option number (if zpplicable)
and complete serial number.

!A-,,

Use a strong shipping container such as a double-wall carton with 275 lbs. burst test.

Use a layer of shock absorbing material, 70-100 mm (3—4 in.) thick. This provides a firm cushion
and prevents movement inside the container, Protect the front panel with cardboard or the front
COVer.

d. Seal the carton securely and mark it “FRAGILE” to ensure careful handling.

222 TAGGING FOR SERVICE. If the instrument is being returned to Hewlett-Packard for service,
please complete one of the blue tags located at the back of this manual and attach it to the instrument.

!,-zul

!:— =
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Table 2-1. HP Plug Styles

Cable Plug Cable
Plug Type HP Part L Length
Number Description linches)

Cable For Use
Color In Country

%

250V 28120-1361 Straight*B313634 a0 Mint Gray United Kingdom,
k 8120-1703 a0° a0 Mint Gray Cyprus, Nigeria,

Py
,:,‘.-'R ; ‘? Rhodesia,
7 4‘\}{ Singapore
;J’r--\\ \\&‘
':

B120-1369 Straight*NZSS198/ASC112 ‘ Austraha,
812Q-0696 a0 New Zealand

8120-1689 Straight*CEE7-Y11 Mint Gray East and West
B120-1692 80° Mint Gray Europe, Saudi
Arabia, Egvpt,
So Africa, India
tunpolarized in
many nations)

3 £
= 2=

2120-1348 Straight*NEMAB-15P Blaclk United States,
8120-1383 80° Black Canada,
3120-1754 Straight*NEMAB-1E5P Black Japan 1100V or
3120-1378 Straight*"NEMAL-15P Jade Gray 200V),
81201521 a0* Jade Gray Mexico,
8120-1676 Straight*NEMAB-16P Jade Gray Philippines,
Tamwvan
§120-2104 Straight*SEV1011 Gray Switzerland
1869.24507
Type 12

B120-0698 Straight*NEMAG-15P United States,
Canada

8120-1957 Straight*DHCK 107 Denmark
8120-2556 80+

B8120-186C Straight*CEEZ2-Vi
1Systems Cabinet use)

*Part number shown for plug is industry identifier for plug anly. Number shown for cable 15 HP Part Number for complete cable
including plug

2.3/(2-4 blank)
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SECTION Il
OPERATION

3-1.  INTRODUCTION

3-2. This section contains information on front and rear panel features, self check procedures, and error
codes (Err-codes). Also covered are the principles of operation for all measurements. If any of the automatic
self check procedures fail acceptable limits as specified in the checks, then adjustment or repair may be
necessary.

3-3.  SELF CHECK

3-4. The self check procedures are performed automatically at power-up by the instrument. Most of the
major circuits are checked and any problems are identified. Self check does not verify performance
specifications. Performance checks verify that the instrument meets published specifications. Failure of the
instrument to pass any self check procedure indicates a malfunction that can possibly affect other
measurements.

3-5. ERROR MESSAGES

36. When the 4935A is powered up, the instrument automatically transmits a signal into its receiver
through the filters. The signal is checked after each filter, to verify that itis within acceptable limits. Errors
0 through 6 indicate there are problems during self check. Errors 7 and 8 highlight problems during a
particular measurement. Other indications of errors during measurement are described by the particular
measurement. After startup self-check, the instrument automatically goes into Transmit Mode, LEVEL
FREQUENCY. Even if error messages occur, the instrument continues to operate correctly except for thase
measurements affected by the displayed errors. Errors 0 through 5(Err 0-Err 5) followed by Error 6 (Err6)is
indicative of a system level failure more than a filter failure.

Displaved Errors are:

Er 0 — Test signal cannot be measured through C-Message filter.
Emr 1 - Test signal cannot be measured through 3 kHz flat filter.
Err2 — Test signal cannot be measured through 15 kHz flat filter.
Err3d - Test signal cannot be measured through Program filter.
Erd4 — Test signal cannot be measured through 50 kBit filter.
Err 5 - Test signal cannot be measured through P/AR filter. If not a P/AR unit refer to
Err 0.
Err6 — Error in LEVEL FREQUENCY signal path.
Err 7 - Received 1004 Hz tone is below -46 dBm or above +13 dBm in NOISE WITH
TONE or SIGNAL TO NOISE.
Err 8 - IMPULSE NOISE threshold is set too high The upper limit varies with the
receive impedance as follows:
ROV 13582 116 dBrn Upper Limit
60082 109 dBrn
9002 107 dBrn

Operation

3-1
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Figure 3-1. Front and Rear Panel Controls/Connectors/Indicators
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Operation

CONTROLS, CONNECTORS AND INDICATORS

Power Cord Module. Accepts power cord supplied with instrument. Contains line fuse and PC
board for selecting line voltage (see Section 11, paragraph 2-9 for procedure to select line voltage).

Always connect power cord to a properly grounded 3-wire power outlet.
A Do not connect more than 200VDC signal to terminals.

POWER button. Switches power to front panel when in ON position. In STBY position power is
still applied to some circuits. If unit has battery option there will still be power available to some
internal circuits even in STBY position.

NOR and REV switches. NOR switch depressed connects the left 310 jack to the transmitter and
the right 310 jack to the receiver. REV switch depressed connects the left 310 jack to the receiver
and the right 310 jack to the transmitter. Both switches out simultaneously or depressed
simultaneously internally loops the transmitter to the receiver.

DIAL Binding Posts. Handset can be connected to binding posts to dial-up a line through the 310
jacks.

SET UP Switches.

TRMT.
1358, 60052, 900£2: Provides terminating impedance to match the lines’ characteristic
impedance.

DIAL: Disconnects TRMT-RCV 310 jack from the transmitter and connects the TRMT-RCV 310
jack to the DIAL binding posts.

HOLD: Connects the hold circuits to the TRMT-RCV 310 jacks to hold dial-up lines.

RCV.
13582, 60052, 900£2: Provides terminating impedance to match the lines’ characteristic
impedance.

BRG: Connects the RCV-TRMT 310 jack through high impedance when the 4935A bridges
the circuit under test instead of terminating the line.

HOLD: Connects the receive-hold-circuits to the RCV-TRMT 310 jack to hold the dial-up lines.

DISPLAY Key. TRMT-RCV. Selects either the transmitted or the received signal to be displayed.
Corresponding LED will light.

SF SKIP Kev. Prevents the transmitter from transmitting within #150 Hz (300 Hz band) of a
designated frequency. This feature eliminates accidental disconnection by SF signaling units
on dial-up lines. Operates only in LEVEL FREQUENCY. LED will light when key is pressed.

LEVEL ZERO Key. Sets a 0 dB reference in RCV LEVEL FREQUENCY mode. All subsequent
measurements will be made in dB relative to this reference. DB LED in center of front panel will
light. A “~” (minus) dB reading indicates levels higher than the reference level per the telephone
industry convention.

STEP UP, STEP DOWN, <« and — Keys. In TRMT Mode (right display) and LEVEL
FREQUENCY: « or — selects the position of digit to be increased or decreased. Lighted cursor
indicates one-of-five digit positions. Digit value is incremented by pressing STEP UP and
decremented by pressing STEP DOWN. Holding the STEP UP or STEP DOWN key depressed
causes the actions to repeat.

Figure 3-1. Front and Rear Panel Controls/Connectors/Indicators (Continued)
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10.

11.

12.

In RCV Mode (left display) and IMPULSE NOISE; < or = selects the position of the threshold
digit to be increased or decreased. Lighted cursor indicates one-of-two digit positions. Digit value is
incremented by pressing STEP UP and decremented by pressing STEP DOWN. THRESH LED,
dBrn and LOW(SET) LED will be on.

MEASUREMENT Section.

MEAS Key. Selects measurement to be made. Lighted LED indicates selected measurement. For
detailed measurement information of each mode see Figure 3-3. Measurement modes are:

LEVEL FREQUENCY (Blue)

NOISE

NOISE WITH TONE

SIGNAL TO NOISE

IMPULSE NOISE

NOISE TO GROUND (Standard units and option 001)
P/AR (Options 002, 003)

FILTER Section.

FILTER/STORE Key. Selects desired weighting filter for Noise Measurements. Selected
weighting-filter LED will light. In LEVEL FREQUENCY the STORE function enables frequencies
on right display to be stored for recall using the F1, F2, F3, or F4 keys. The STORE function is also
used to change the SF SKIP Frequency.

IMPULSE NOISE Section.

Impulse-Noise controls are used in RCV and in conjunction with the MEASUREMENT section
IMPULSE NOISE mode. Four keys control this section:

PERIOD/F1-404

DISPLAY/F2-1004

START RESET/F3-2804

STOP.F4-2713

PERIOD: Sets the instrument timer for the impulse noise test (5 MIN, 15 MIN, 60 MIN or
NON-STOP). Also provides the F1-404 Hz preprogrammed frequency for LEVEL FREQUENCY
Mode.

DISPLAY: Changes the display through each of the threshold values and their impulse noise
counts then displays the TIMER setting selected by the PERIOD key. Also provides the F2-1004
Hz preprogrammed frequency for LEVEL FREQUENCY Mode.

START RESET: Starts the impulse noise test and resets the count to zero for every threshold.
Also provides the F3-2804 Hz preprogrammed frequency for LEVEL FREQUENCY Mode.

STOP: Stops the impulse noise test but retains the displayed count values. Also provides the
F4-2713 Hz preprogrammed frequency for LEVEL FREQUENCY Mode.

Figure 3-1. Front and Rear Panel Controls/Connectors/Indicators {Continued)
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13.

14.

OUTPUT LEVEL Control

Adjusts the transmitter output level continuously from -40 dBm to +13 dBm. Output level is
displayed on left display.

MONITOR VOLUME Control and Speaker.

Permits adjustable volume for listening to the circuit under test or to the Test Set Transmitter.

Figure 3-1. Front and Rear Panel Controls/Connectors/Indicators (Continued)
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3-7. OPERATING INSTRUCTIONS

3-8. Figure 3-2 lists the various measurement modes available. A brief Power On and Set Up procedure
precedes the detailed explanation. Each measurement mode is explained with a drawing and
accompanying text.

POWER ON and SET UP
A.C. POWER

1. Connect power cord to the rear line module on which the correct line voltage has been selected. See
paragraph 2.9 of Installation section for procedure to select line voltages.

WARNING

Always connect power cord to a properly grounded 3-wire power outlet.

2. Press POWER button ON. The 4935A will automatically do a self check of the transmitter, the

filters, and the LEDs.

For operator protection during battery operation, connect the chassis
terminal on the rear panel to earth ground.

BATTERY POWER (Optional)

1. Press POWER button ON with no power cord connected. When switching between battery and
A C power cycle the POWER button from STBY to ON again.

NOTE: Proper care in charging and discharging NiCad batteries can dramatically improve their
lives. Consult Section I of this manual for recommended procedures.

SET UP
A Connect circuit to 310 jacks. Do not connect more than 200VDC or 10 Vrms at 60 Hz to these ‘
jacks.
NOR-REV !
1. Press in the NOR button to connect the left 310 jack to the transmitter and theright 310 jack to the
receiver. ’
L
2. To reverse the direction of the test press the REV button IN.
"
Impedance .
1. Press the TRMT impedance button (2 that matches the impedance of the circuit on the TRMT -
side. :
2. Press the RCV impedance button §2 that matches the impedance of the circuit on the RCV side. If -
the test set is to be used in the bridged mode press the BRG button also. This means that in the =

bridged mode two RCV Setup buttons will be pressed in — the correct circuit impedance and the
BRG button. Note: Do not leave the BRG button IN while the instrument is actually terminating
the circuit as it will cause a 6 dB error.

Figure 3-2. Measurements
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Operation

MEASUREMENTS

.

( 2
) =y

POWER

[TRMT

AN

DiAL

OO

HEWLETT

RCV l
RCV——mTRMT

4935A TRANSMISSION TEST SET OouTPUT w
PACKARD O THRESH Ocnts LEVEL
Odem 3 kHz
@l O Hz Q
Ommn Oab
[J dBen A JeNTNG
. LEVEL
g/
RN SET UF IR MEASUREMENT. F FILTERMEEEN NN MPULSE NOISE IR  CEERENNED
U C-MESSAGE Os MmN DLOW (SET) L]
L/
ONoISE [ 3 KMz FLAT C15 MIN CwmiD Pr—
noISE . aE——
C wiTH TONE 15 KHz FLAT Os0 MiN O HIGH
N
SIGNAL
076 NOISE 3 PROGRAM ONON-sTOP [JTIMER pr—
IMPULSE
) {0 s0 xBIT MONITOR
NOISE 9emoo |svuv 22 VOLUME
NOISE TO
GROUND O
STARY
FILTER
STORE a’ -17‘3 J

a.

b.

LEVEL AND FREQUENCY—TRANSMITTER

Use MEAS key to select LEVEL FREQUENCY.

Press DISPLAY-TRMT key to display the transmitted signal. TRMT light is ON. Level
can be read in the left display and frequency in the right.

If SF signalling units are used on the circuit under test, press SF SKIP key to turn on SF
SKIP. When the light is on the transmitter is blanked from 2450 Hz to 2750 Hz or +150
Hz around a stored SF SKIP frequency.

SF SKIP frequency is preset at 2600 Hz (Skip will be 2600 Hz + 150 Hz). The SF SKIP
center frequency can be changed by putting the desired skip frequency into the
transmitted frequency display. Then press the STORE key and the SF SKIP kev. Be sure
to disconnect the transmit side of the line from the test set first to avoid dropping the
circuit during the storage procedure.

Turn OUTPUT LEVEL knob to adjust the level of the transmitted signal to DATA
LEVEL. DATA LEVEL is usually 13 dB below the transmission level point (TLP). A +
sign indicates the level is > +13 dBm. A - sign indicates the level is < -40 dBm.

Use the STEP UP and STEP DOWN keys to set the desired frequency or press F1, F2, F3
or F4 to recall any stored frequency. Holding a finger on either the STEP UP or STEP
DOWN keys causes the transmitter to sweep.

STORE and RECALL Frequencies. There are 4 frequencies stored in locations F1. F2. I3
and F4 when the 4935A is turned on. F1 is 404 Hz, F2is 1004 Hz, F3 is 2804 Hz and F4 is
2713 Hz. To store other frequencies set the desired frequency in the transmitted frequency
display, press the STORE key and press whichever location key, F1, F2, F3, or F4 that is
desired as the storage location.

Figure 3-2. Measurements (Continued)
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- WITH TONE
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— TO NOISE
~— IMPULSE
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— NOISE TO
~ GROUND

=
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FAN
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r FILT € A Y
Z c-MEssace

T 3 KHz FLAT
T 15 KH2 FLAT

— PROGRAM

Z 50 KBIT

FILTER
STORE

C 15 MiN
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F IMPULSE NOISE IR
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F1
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STOP
2804 m3

aTEm—
CLOW (SET) [ ]
- —
Dwio -
[0 HIGH L]
o———
= TIMER e——
MONITOR

DISPLAY F2 VOLUME

1004
- - O

OuTPUT
LEVEL

—

a. Use MEAS key to select LEVEL FREQUENCY.
b. Press DISPLAY key to display the received signal. The RCV light will come ON.
c. Read the RCV level in the left display. A + sign indicates the received signalis>+13dBm.

LEVEL AND FREQUENCY—RECEIVER

A -sign indicates received level is < -78 dBm.

d. LEVEL ZERO — For attenuation distortion measurements press LEVEL ZERO key to
set the received level at 0 dB. All subsequent level measurements will be made relative to
this point. Pressing the LEVEL ZERO key a second time reverts the level to absolute
units (dBm}) instead of relative units (dB). A negative reading indicates levels higher than

the reference level per the telephone industry convention.

3-8

Figure 3-2. Measurements (Continued)
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h 4935A TRANSMISSION TEST SET _ ouTPUT
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RCV
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[ 3 KHz FLAT CI15 MIN DOm0 o
NOISE - L
T wiTh TONE {15 KHz FLAT Qso MmN QHIGH
L
2 D3 NArse ] PROGRAM CINON - STOP CITIMER pr—
IMPULSE -~
) . 50 KBIT MONITOR
NOISE PERIOD | F1 DISPLAY| €2 VOLUME
DAL — NOISE TO «04 1004
“~ GROUND Q
MEAS FILTER SiaRT e | stoe | ®
STORE 2804 2713

NOISE — TRANSMITTER

a. Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on.

b. Press MEAS key to select NOISE.

There will be no values displayed because in this configuration the transmitter is turned off and a
. quiet termination is supplied to the TRMT jack.

NOISE — RECEIVER

a. Press DISPLAY TRMT-RCV key to display the received signal. RCV light will be on.

b. Press MEAS key to select NOISE.

c. Press FILTER key to select the desired filter.

d. Read the dBrn noise level in the left display. A =" in the left display indicates

underrange (<0 dBrn).

Figure 3-2. Measurements (Continued)
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[#] 29354 TRANSMISSION TEST SET
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STBY &

POWER
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A
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A
REV - ' LEVEL l
. o Zero
TRMT —— ACV
TRMT :

. OO

PACKARD

ouTPUT
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NS SET UP I r MEASUREMENT iy rnu:a— IMPULSE NOISE NN  QEENESEND
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L]
INOISE T 3 KHz FLAT 15 MIN Cwio PrE—
T3 15 KHz FLAT 060 MIN [ HIGH T
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O

DL”OP.‘éise 50 KBIT MONITOR
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- NOISE TO 404 1004
GROUND
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STORE| 2004 2713

NOISE WITH TONE — TRANSMITTER

a.

b.

Press MEAS key to select NOISE WITH TONE.

Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on
and 1004 Hz should be in right display.

Turn OUTPUT LEVEL knob to adjust 1004 Hz signalto data level in left display (usually
13 dB below the transmission level point).

NOISE WITH TONE — RECEIVER

a.

b.

Press MEAS key to select NOISE WITH TONE.
Press DISPLAY TRMT-RCV key to display the received signal. RCV light will be on.

Read dBrn in left display.

Note: Err 7 in the right display indicates the received 1004 Hz tone has dropped below
~46 dBm or exceeded +13 dBm.

Figure 3-2. Measurements (Continued)
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Mouer 4Uo0A Operation
[/,) 4935A TRANSMISSION TEST SET ouTPUT
() HEWLETT .« PACKARD [_ THRESH ZICNTS LEVEL
ON - Gogm ] H2
Ozl
sTeva OmiN Sas
POWER A N T dBrn A A A A A CCNTNG
() @O ® @
T:&T—TRR(;‘VY RN SET UP NN (A MEASUREMENT Iy  gEENEN FiLT ER1 RN ‘MPULSE NOISE IR  CEEENEED
Orreency Tl c-messace Os MmN TLow (SET) ———
L ]
CINOISE T 3 KHz FLAY 015 MIN Owmip Pr——
mhdve 15 KHz FLAT 060 MIN O HIGH L "]
= m]
& e ” Z PROGRAM NON-8TOP [ TIMER r—
IMPULSE -
nfiyib =0 kBIT o [orsoar] s MONITOR
olAL NOISE TO 404 1004
GAOUND
FILTER START | #3 | syop | 4 O
gele (=) 116 (G )
SIGNAL TO NOISE — TRANSMITTER
a. Press MEAS key to select SIGNAL TO NOISE.
b. Press DISPLAY TRMT-RCV Kkey to display the transmitted signal. TRMT light will be on.

Turn OUTPUT LEVEL knob to adjust 1004 Hz signal to data level (usually 13 dB below
the transmission level point).

SIGNAL TO NOISE — RECEIVER

a. Press MEAS key to select SIGNAL TO NOISE.
b. Press DISPLAY TRMT-RCV key to display the received signal. RCV light will be on.
c. Read the Signal to Noise ratio as dB in the right display. The received level is displayed in

the left display.

Note: Err 7 indicates the received 1004 Hz tone has dropped below -46 dBm or exceeded
+13 dBm.

Figure 3-2. Measurements (Continued)
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IMPULSE NOISE — TRANSMITTER

a. Press MEAS key to select IMPULSE NOISE.
b. Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on.
c. Press FILTER key to select the same filter as the receiver will use. Although the

transmitted signal is not affected by the filter, selecting either the 15 kHz FLAT,
PROGRAM or 50 kBit filter will quiet terminate the transmitter instead of sending a hold

tone.

d. Turn OUTPUT LEVEL knob to adjust the level to data level (usually 13 dB below

transmission level point).

Figure 3-2. Measurements (Continued)
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IMPULSE NOISE — RECEIVER

a. Press MEAS key to select IMPULSE NOISE.
b. Press DISPLAY TRMT-RCV key to display the received signal. RCV light will be on.
. c. Press FILTER key to select the appropriate filter.
d. Use STEP UP, STEP DOWN and < — keys to adjust the level of the LOW threshold

shown in the left display. The LOW threshold may be set at any value between 30 and
109 dBrn @ 600%2.

Note: Err 8 indicates the threshold is set out of limits. See paragraph 3-6 for limits.
e Press PERIOD key to set the time of the test to 5 MIN, 15 MIN, 60 MIN or NON-STOP.

f. Press START-RESET Kkey to start the test. The CNTNG LED by the right display will go
on to indicate that the test is in progress. Note that you can see how many counts have
been accumulated at each threshold by pressing DISPLAY kev. When NON-STOP is
selected, STOP must be pressed to stop counting.

g. The left display shows threshold or minutes; the right display shows the number of counts
for the threshold selected.

Note: The 1010 Hz notch filter is automatically used when the C Message or 3 kHz flat filter is selected. it
is not used for the other filters.

Note: A minus sign in the counts display indicates that the tone has dropped below —46 dBm for more than
1 sec during the test. Tone dropout could cause invalid count totals.

Figure 3-2. Measurements (Continued)
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NOISE TO GROUND — TRANSMITTER (STANDARD UNIT and Option 001)

a. Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on.
b. Press MEAS key to select NOISE-TO-GROUND which provides a quiet termination to the
TRMT jack.

NOISE TO GROUND — RECEIVER (STANDARD UNIT and Option 001)

For valid NOISE-TO-GROUND measurements the test set must be properly grounded. Connect the rear
panel chassis ground post to a known good ground.

a. Press DISPLAY TRMT-RCV KEY to display the received signal. RCV light will be on.
b. Press MEAS key to select NOISE-TO-GROUND.

c. Use FILTER key to select the desired filter.

d. Read dBrn noise level in the left display.

Figure 3-2. Measurements (Continued)
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P/AR — TRANSMITTER (Option 002 and 003)

O

a. Press DISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on.
b. Press MEAS key to select P/AR.
c. Use OUTPUT LEVEL knob to adjust signal level to data level. Maximum output for

P/AR is +3 dBm.

P/AR — RECEIVER (Option 002 and 003)

a Press DISPLAY TRMT-RCV key to display the received signal. RCV light will be on.
b. Press MEAS key to select P/AR.
c. Read P/AR units in right display.

Figure 3-2. Measurements (Continued)
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DIAL and HOLD (WET DIAL-UP and 2 two-wire circuits)

DIAL AND HOLD PROCEDURES

The 4935A has the capability to hold wet dial-up lines (lines where the central office provides battery. For
example: DDD; Direct Distance Dialing network). Dialing can be accomplished with a buttin. The
procedure is as follows:

1. Connect circuit to left 310 jack.

2. Push NOR switch to connect TRMT side to left jack.

3. Connect the butt-in handset to the DIAL binding posts.

4. Push TRMT DIAL switch. Use the butt-in to dial the remote end of the circuit.

5. After the circuit is answered, push the TRMT HOLD switch to hold the circuit.

6. Push the TRMT DIAL switch again to release it. This disengages the dial circuitry and allows
testing.

7. If the 4935A is designated the receive set, press RCV HOLD switch and then push REV switch to

connect RCV side to left 310 jack.

For 2 two-wire circuits, follow preceding steps 1 through 6 for the first side, then:

1. Push RCV HOLD switch.

2. Push REV switch to transfer the transmit side.

3. Push TRMT DIAL switch. Use the butt-in to dial-up the other end.

4. After the circuit is answered, push the TRMT HOLD switch to hold this circuit.
5. Release TRMT DIAL switch by pushing it again.

Figure 3-2. Measurements (Continued)
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3-10. MEASUREMENT PRINCIPLES

. 3-11. The principles for making measurements with the 4935A are described in the following
paragraphs. Included are explanations of the measurements and the effects of certain parameters on data

transmission.

3-12. INPUT-OUTPUT SWITCHING

3-13. The TRMT and RCV 310 jacks provide connection between the 4935A and the circuit under test.

Pressing in the NOR button selects the transmit function for the left 310 jack. The right 310 jack

simultaneously performs the receive function. If the REV button is pressed in, the opposite is true as
illustrated by Figure 3-3.

3-14. Pressing the two HOLD buttons allows the 4935A to simultaneocusly hold two DDD (Direct
Distance Dialing) circuits. Used with the NOR and REV buttons this permits changing the direction of the
test signal without phvsically changing the test cables and potentially dropping the circuits.

3-15. The input and output impedances are the standard values of 135, 600, or 900 ohms. The 4935A
impedance selected must match the impedance of the circuit under test, or erroneous measurements will be
obtained.

3-16. The receive input may be internally terminated or bridged across the circuit under test. The 4835A
internal termination provides a resistive load which matches the impedance of the line under test. If the line
is terminated externally, the internal termination is switched out of the circuit by pressing in the BRG
button. The bridged mode provides a high impedance receive input (greater than 50 kohms).

) TRANSMIT/RECEIVE DIAL TRMY
JACKS TRMT HOLD
/ N [:] l TRMT IMPEDANCE
(o]
310 il _ HOLD SELECT
TIP DIAL TRMT
7nd 0\\)_0_1’6
FROM TRMT
O | S
] ARING | i TRMT
| o— OUTPUT
o | XFMR
LEFT !
JACK :
|
: TO
310 0O | __O<_OR_CV_R_>
TP {./O RCV
\4 J INPUT
XFMR

%
| - -
% A RING J\))’

RIGHT

JACK

RCV
HOLD

HOLD
RCV

b

RCV
IMPEDANCE

|

RCV

IMPEDANCE

SELECT

RCV
BRIDGE

)

NOISE TO GAD

Figure 3-3. Input-Output Switching
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3-17. The 4935A input and output circuits are balanced to match standard voice channel lines. A
balanced line is electrically symmetrical: the two sides of the line have equal series resistance, series
inductance, shunt capacitance. and leakage-to-ground.

3-1R8. To allow dialing, talking. and listening on the circuit under test, the lineman may plug his handset
into the handset terminals (binding posts).

3-19. LEVEL AND FREQUENCY MEASUREMENTS

3-20. The LEVEL FREQUENCY measurement identifies the amplitude versus frequency response of a
voice channel, 1000 Hz loss, frequency shifts, and attenuation distortion. The setup as shown in Figure 3-4 is
used for all of these functions.

dBm Hz | [ aem T He ]

(VARIABLE FREQUENCY

VARIABLE POWER) TELEPHONE CIRCUIT

% T—o»

TRMT TIMS RCV TIMS

Figure 3-4. Level and Frequency Measurements

3-21. 1000 Hz LOSS

3-22. The 1000 Hz loss measurement determines the point-to-point loss (or gain) of a 1000 Hz test tone
transmitted over a voice channel. To make this measurement, a 1004 Hz test frequency is transmitted at the
data level. At the receiving 4935A, the received loss or gain is measured (in dBm).

3-23. The wakeup transmit frequency is actually 1004 Hz (not 1000 Hz), to prevent errors over certain
circuits. This 4 Hz offset avoids measurement errors caused by test frequencies which are submultiples of
the 8 kHz “T-carrier” sampling rate. The other preset frequencies F.. Fs, and F, are offset for the same
reason.

3-24. FREQUENCY SHIFT

3-25. The frequency shift measurement checks for any difference in the received frequency with
reference to the transmitted frequencey (frequency transtation) as caused by carrier facilities. To make this
measurement, a test tone of known frequeney is transmitted. At the receiving end, the received frequency is
observed and compared with the transmitted frequencey . Anyv difference hetween transmitted and received
frioqueneres indicates a frequency shift in the test signal. This measurement is not valid when measured on
fouped-around carrier facilities, since the frequency shift in one direction (near-end to far-end) may be
cancelled by the frequency shift in the other direction (far-end to near-end).

(o A A A o s . s O . c D . » Y . . . . . . . . I . B B T
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3-26. ATTENUATION DISTORTION

3-27. The attenuation distortion measurement checks the amplitude-versus-frequency characteristics of
a circuit using a single frequency measurement technique and defines the circuit’s usable bandwidth. To
P make the measurement, a 1004 Hz test frequency is transmitted at the data level. At the receiving 4935A the

power is recorded as the reference level at 1004 Hz. Frequencies between 20 Hz and 110 Hz can be ‘
transmitted. The different power readings may be compared to the 1004 Hz reference to obtain the frequency
attenuation characteristics of the voice channel in dBm.

IV
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3-28. To obtain loss deviations relative to 1004 Hz, the LEVEL ZERO button is pressed during reception
of the 1004 Hz reference signal. The received power level is stored (in dBm) and simultaneously displayed as
. 0 dB. Level readings taken at other frequencies are compared to the 1004 Hz reference and displaved in dB.

The 1004 Hz reference level will not have to be subtracted from levels at other frequencies to obtain dB
readings.

3-29. According to telephone industry convention, attenuation is defined as a change in loss of a
telephone circuit, compared to the loss of a nominal 1000 Hz signal on that circuit. For example, a circuit
with 6 dB more loss at 2800 Hz would have an attenuation distortion of +6 dB.

3-30. SF SKIP

3-31. SF Skip (single frequency skip) automatically prevents the 4935A from transmitting frequenciesin
the 2450 Hz to 2750 Hz range. This feature is used when transmitting over a dial-up network with single
frequency signaling units. Any skipped frequency can be programmed using the STORE capability of the

4935A (see Figure 3-1).
3-32. MESSAGE CIRCUIT NOISE MEASUREMENTS

3-33. The message circuit noise measurements determine the effects of background noise and tones.
Figure 3-5 illustrates the basic setup for these measurements.

[ dBrn | j | dBrn ! ]

. LINE

' MONITOR
OTHER
(QUIET TERMINATION) FILTERS

TELEPHONE CIRCUIT

%—+——9¥ —> | C-MSG

T
TRMT TIMS RCV TIMS
Figure 3-5. Message Circuit Noise Measurements
3-34. The message circuit measurement iz obtained by measuring the noise present on a line with a guiet

termination on one end (supplied by the transmitting 4935A ) and a weighted measuring device on the uther |
end (receiving 4935A). i

3-35. The C-message filter measures noise signals that annoy the typical telephone service subscriber.
C-message weighting is also used to evaluate the effects of noise on voice-grade data circuits. C-weighting is
valid for data transmission since the response characteristic is relatively flat over most of the frequency
range for data transmission (600 to 3000 Hz, see Figure 3-6).

‘ 3-36. The 3 kHz flat filter has a response that provides much less attenuation to the low frequencies (60
' Hz to 500 Hz) than the C-message filter. By comparing a 3 kHz flat noise measurement toa C-messagenoise
measurement, the relative influence of low frequency noise (60 Hz commercial power, 20 Hz ringing, etc.)
can be determined (see Figure 3-7).
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Figure 3-7. 3 kHz Flat Weighting Characteristic
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3-37. The program weighted filter is designed for weighted noise measurements on program channels
used primarily by the broadcast industry to communicate between studio and transmitter site (see Figure 3-

8).

3-38. The 15 kHz flat filter is also designed for measurements on program channels. Like the 3 kHz flat

filter, it includes low frequency noise in the measurement (see Figure 3-9).

3-39. The 50 kBit filter is designed to measure weighted noise on wide-band data circuits (see Figure 3-

10).

RESPONSE (dB)

+10

-10

-20

o
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Figure 3-8. Program Weighted Filter
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0
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1 | | |
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Figure 3-9. 15 kHz Flat Filter
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Figure 3-10. 50 kBit Filter

3-40. NOISE MEASUREMENTS

3-41. Received noise levels are displayed in units of dBrn, or dB with respect to reference noise (1000 Hz
tone at -90 dBm). For example, a noise reading of 20 dBrn has an RMS power of ~70 dBm (20 - 90 = -70).
When the C-message filter is selected, readings are displayed in units of dBrn C and the noise leve] with a C-
message weighted measuring device is displayed in dBm,

3-42. NOISE-WITH-TONE (Notched Noise)

3-43. The noise-with-tone measurement technique is used to condition compandors and/or quantizersin
the transmission system to their normal operating levels for continuous data signals. Therefore, noise
levels are received which duplicate levels present under operating conditions.

3-44. To make this measurement, a 1004 Hz test frequency (holding tone) is transmitted at a data level.
At the receiving 4935A, the 1004 Hz holding tone is selectively attenuated by 50 dB using a notch filter (all
frequencies between 995 Hz and 1025 Hz are attenuated by 50 dB). The remaining received signal (noise) is
passed through a filter for measurement. The received noise level is displayed in units of dBrn. Figure 3-11
illustrates the combination of the C-message weighting and notch filter characteristics. The 4935A
combines the notch with any of the five filters.

3-45. SIGNAL-TO-NOISE MEASUREMENT

3-46. The signal-to-noise mode allows measurement of the ratio of received signal-plus-noise power to
noise power (S - N N

3-47. To make this measurement, a 1004 Hz test frequency is transmitted over the line. At the receiving
4935A, the 1004 Hz signal is selectively attenuated by 50 dB in the notch filter, usually C-message weighted.
The remaining received signal (noise) is then compared with the original signal-plus-noise signal. The
computed signal-to-noise ratio is displayed in units of dB. Figure 3-12 illustrates this measurement. This is
one of the most important parameters for determining the quality of a line.
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Figure 3-11. C-Message Weighting with Notich Characteristic
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Figure 3-12. Signal-to-Noise Measurement
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3-48 SINGLE FREQUENCY INTERFERENCE

3-49. Single frequency interference refers to unwanted steady tones which may appear in lines.
Occasional bursts of low level tones which may occur from crosstalk of multifrequency signalling, for
example, do not fall in this category. Single frequency tones may interfere with certain data signals,
particularly narrowband signals which are multiplexed onto a voiceband channel.

3-50. A simple audiomonitoring arrangement will usually detect thisinterference, since tones exceeding
acceptable levels are easily heard if the C-message noise is within limits. The single frequency interference
check is made with the setup shown in Figure 3-5. After the received noise signal passes through the C-
message filter, the resultant signal is applied to the line monitor speaker. The 4935A operator listensforany
predominant tone, which may indicate a single frequency interference problem.

3-51. If a single frequency tone (or tones) of long duration is heard, single frequency interference may be
present and should be measured. To determine the frequency and level of the interfering tone, a frequency
selective voltmeter or spectrum analyzer must be used. Single frequency interference during a C-message
filter measurement occurs if the signal is 3 dB or less below the C-message noise limits.

3-52. IMPULSE NOISE

3-53. The 3-level Impulse Noise Mode measures one of the most important transient phenomena.
Transient phenomena can cause data transmission errors and/or interruptions to datacom systems.

3-54. Impulse noise is that component of the received noise signal which is much greater in amplitude
than the normal peaks of the message circuit noise. It occurs as short duration spikes and/or bursts of
energy. Studies by Bell Telephone laboratories have shown that impulse noise spikes have a duration of less
than one millisecond, and that all significant effects of the noise spike disappear within four milliseconds.
Waveform (b) in Figure 3-13 illustrates a received holding tone (or test signal) that includes interfering
impulse noise spikes. The impulse noise measurement counts the number of noise spikes above a selected
threshold level during a specified time period.

{a)
TRANSMITTED
HOLDING TONE

AMPLITUDE

(b}
RECEIVED
HOLDING TONE
WITH IMPULSE
NOISE SPIKES

TIME

Figure 3-13. Impulse Noise Waveform Representation
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3-55. NOISE-TO-GROUND MEASUREMENT

3-56. The 4935A uses noise-to-ground to measure the longitudinal noise present on a telephone circuit,
with reference to ground. The transmitting 4935A provides a quiet termination at one end of the voice
channel, and the receiving 4935A provides a frequency weighted filter and detector at the other end. The
basic measurement technique used for the noise-to-ground measurement is very similar to the message
circuit noise measurement; the main difference lies in the use of a ground reference. Figure 3-14 illustrates
this difference.

[ J DBRN J
MESSAGE CIRCUIT
NOISE
WK
PaiK
m °
7 [ ~
Pt ) ! TCFILTER
TERMINATION y aND
ol OETECTOR
T AN 1t v
o ~N
TAMT TIMS I [ RCV TiMS

[ oean ]

NQISE TO.GND

;—-———4 TGFILTER

ANC
OFTECTOR

—
— N

RCV TIMS

Figure 3-14. Noise-to-Ground Related to Message Circuit Noise

3-57. Noise-to-ground measurements are usually made for troubleshooting purposes; to measure the
magnitude of longitudinal signals, which may indicate the susceptibility of a cable pair to electrical coupling
from external sources. These measurements are also made to coordinate new installations with power
companies, to minimize power line coupling.

3-b8. The relative line balance of an end loop can be calculated by subtracting the measured noise-to-
ground (N,) value from the measured message circuit noise (N..) value. This calculation is onlyv valid if the
measurements are made on a twisted pair and it is assumed that the message circuit noise 1= caused by
longitudinal noise converted to message circuit noise by line imbalance. It is recommended that both
message circult noise and noise-to-ground be measured with the 3 kHz flat weighted filter to include the
effects of power line related noise.

3-59. PEAK-TO-AVERAGE RATIO MEASUREMENT

3-60. The 4935A uses the peak-to-average ratio (P/AR) to measure the channel dispersion (spreading in
time of signal amplitude) due to transmission imperfections. As the P/AR signal traverses a dispersive
medium, the peak-to-average ratio will deteriorate. Then by measuring the peak-to-average ratio at the
receiving end, a simple measure of dispersion is obtained. P/AR is measured as the ratio of the peak to full-
wave rectified average values of a specially processed test signal transmitted over a line. The test signal has
a peak-to-average ratio and a spectral content that approximates a data signal. Figure 3-15 illustrates the
frequency spectrum of the transmitted P/AR test signal, and Figure 3-16 illustrates the signal envelope.
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3-61. The P/AR measurement is a single number rating of the fidelity of a voiceband channel and is a
weighted measure of the total attenuation, phase distortion, and noise. The P-AR rating is derived by
comparing the P- AR of an ideal signal with the P-AR of the output signal of the system under test. The
P AR measurement is most sensitive to envelope delay distortion and is also affected by noise, bandwidth
reduction, gain ripples. nonlinearities such as compression and clipping, and other impairments. P. AR is
simpler to understand than envelope delay because it is only one numberinstead of a curve. AlsoP/AR can
be measured in loop-around mode with only one instrument, unlike envelope delay. If the P, AR signal were
received entirely undistorted, the P AR rating would be 100, while a circuit that causes a 10% reduction in
the peak-to-average ratio has a P/AR rating of 80.

3-62.  The P;/AR measurement provides little information about the nature of the fault condition in any
particular case. However, since P AR is a figure of merit for the channel, it can be used as a benchmark for
future reference. After other measurements are made and a channel is considered acceptable, the P/ AR
rating can be recorded for future reference. In case of a suspected trouble on the channel, P'AR mayv be
measured first and be compared to the benchmark P. AR value. Deviations in excess of 24 P AR units from
an initial P AR value provides sufficient reason to suspect that some channel characteristic has changed
significantly.

3-27/(3-28 blank)
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

42, Tests in this section verify instrument specifications. These tests may be used ag part of incoming
inspection and can be done without accessing the instrument’s internal circuits. If the instrument fails the
tests, refer to the Service Section.

4-3. EQUIPMENT REQUIRED

4-4, Equipment required for the performance tests is listed in Table 1.2, Test equipment with similar
characteristics may be substituted,

4-5. TEST RECORD

46, Test results may be recorded on the test record located at the end of this section. Results of tests
recorded during incoming inspection can be used for comparison in maintenance, troubleshooting, and
following repairs and/or adjustments,

4-7. SELF CHECK

4.8. Self check is automatically done each time the ingtrument is powered up. Some circuits and filters
are tested in addition to all the front panel leds and seven segment displays.

4-9. PERFORMANCE VERIFICATION

M '
I

4.1{1.  This instrument requires periedic performance verification. Depending on use and operating
environment, the instrument should be checked every six months using the performance tests, Pexformance
tests should also be made following repair or when internal adjustments are reguired.

4-11, To sharten testing time, the abbreviated Performance Tests may be ugsed. The test results do not
totally confirm that the instrument meets the published specifications. Perform the full test to verify that
instrument’s performance completely meets the specifications.
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PERFORMANCE TESTS

4-12. PERFORMANCE TESTS

4-13. Transmitter Flatness at +10 dBm

SETUP:

COUNTER

I

A

o Q

MODEL 4935A

VOLTMETER
L__“] :| BNC ADAPTER | [ | D
)
000 (F c|>

=1=

N

!rs!

!‘—ﬁa

Figure 4-1. Transmitter Flatness Test at +10 dBm
EQUIPMENT:

Fluke 5200A AC Calibrator BNC to 310 adapter

HEF 5315 Counter 2 BNC cables

HP 3490A Multimeter BNC “T” connectors

20 dB Amp (¢iréuit shown in 600 ohm termination
Figure 4-13) 1 BNC to banana cable

Connect Voltmeter to the 4935A TRMT jack as shown in Figure 4-1,

On 4935A select:

e

NISFLAY
SET UP press in TRMT 6000
MEASTUREMENT LEVEL FREQUENCY

Set the 4935A to 1004 Haz.

Adjust 4935A OUTPUT LEVEL until 2,436 Vrms (9.95 dBm into 600 ohms) appears on the
Veoltmeter (note: 4935A must be terminated as shown above.

Check the 49353A transmitter at the frequencies listed in Table 4-1,

At 85 kHz verify that the 49354 frequency when measured with the counter is between 54,996 kHz
and 85.004 kHz, ‘

!;;4
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PERFORMANCE TESTS

Table 4-1. Transmitter Flatness at +10 dBm

f

FREQUENCY ACCEPTABLE VOLTAGE RANGE

20 Hz 21710 273 Vrms
200 Hz 23810249 Vims
5 kHz 2.38 10 249 Vrms
15 kHz 23810 249 Vrms
30 kHz 23010 253 Vrms
60 kHz 2.30to0 2.58 Vims
856 kHz ‘ 2.25 10 2.64 Vrims

ABBREVIATED TRANSMITTER FLATNESS AT 410 dBm TEST
See the Abbreviated Transmitter Flatness Test,
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PERFORMANCE TESTS

4-14. Transmitter Flatnhess at ~40 dBm

SETUP:
MODEL 4935A

VOLTMETER

:x:l> — =
{;)A

OOOO?

N

X J
AC CALIBRATOR ;go
/’

0 Qo
0go _""?A
. S

Figure 4-2. Transmitter Flatness Test at —-40 dBm

EQUIPMENT:

! “L;-

Fluke 5200A AC Calibrator 310 to banana adapter
+20 dB amplifier (zee figure 4-13) 2 banana plug test cables
HP 6234A Dual Output Power Supply HP 3490A Multimeter

Set up the 4935A as follows:

Eﬂ

press in

press in TRMT 6000

BRG out

DIAL out

both HOLD= out

MEASUREMENT : LEVEL FREQUENCY
IMPULSE NOISE press DISPLAY (1004 Hz)

Adjust the Power Supply to provide +12 V to the +20 4B Amplifier

Set the AC Calibrator and the 4935A to exactly 40 dBm as follows.
a.  Set the AC Calibrator to 7.746 mV (40 dBm into 600 ¢hms) at 1004 Hz with the output
floating.

!; 2! Q

Connect the AC Calibrator to the +20 dB amplifier input. Record the amplifier output
voltage. :

Connect the +20 dB amplifier input to the 49554 TRMT 310 jack. Monitor the +20 amplifier
vutput with the voltmeter.

E: L7

Adjust the 4935A OUTPUT LEVEL control until the voltmeter reading is the same as the

+20 dB amplifier output voltage in step b. The AC Calibrator and the 4935A are both set to

exactly =40 dBm.

NOTE: A 600 ohm termination iz provided by the +20 dB amplifier in the Diagnostic
Service Kit and must be added if a high impedance amplifier is used.
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PERFORMANCE TESTS

Do pot change =40 dBm setting on the AC Calibrator or the 4935A OUTPUT LEVEL settings
during the rest of this test,

Connect the AC Calibrator to the +20 dB amplifier input.
a.  Setthe AC Calibrator to 20 Hz.

b. Record the voltage.

e, From Table 4-2 locate the horizontal voltage line closest to the recorded voltagereading. Use
this voltage line (see example),

EXAMPLE: If the Voltmeter reading is 71.0 mV, locate the 71.0 mV line from the V..
column of Table 4-2. Locate the 20 Hz frequency column. The altowable
voltage reading, when the AC Calibrator is substituted by the 4935A
transmitter, 1s 72.7 mV to 63.3 mV, ‘

Substitute the 4935A TRMT output in place of the AC Calibrator, Use the STEP UP or 8TEP
DOWN buttons in conjunction with the — or — buttons to set the 4935A TRMT frequency to 20 Hx
(do not adjust the QUTPUT LEVEL).

From Table 4-2, locate the voltage line identified in Step 3. In the vertical frequency column
(frequency under test) identify the allowable voltage range. Verify that the 420 dB amplifier output
is in this range.

Kepeat Steps 3 to 5 for each frequency column of Table 4-2 (20 Hz through 85 kHz).

Table 4-2. Transmifter Flatness at =40 dBm

£ =3 T i
>

+1.0 dB 20 Hz

+0.5 dB 50 Hz

+0.2 dB 200 Hz
& +0.2 dB 15 kHz

10.5 dB 60 kHz

10.9 dB8 85 kHz

7291t b79
734 t0 B3.3
73810586
74.3 t0 59.0
747 to 594

75.2 10 587
75.6 10 801
76.1 1 60.4
765 10 608
77.0to 61.1

774t 615
772t 619
783 to 622
788 to 62.6
79.2 t0 62.9

79.7 10 63.3
80.1 10 63.6
80610640
81,010 643
8151t 647

81.8 to 65.1
824 10 664
828 t0 65.8
83.3 to 66.1
83.7 10 665

682tu 614
69310 61.7
69.7 to 62,1
70.1 10 82,5

. 705 to 62.9

71010 63.3
71410 63.6
71.8 to 64.0
72210644
727t 648

73.1 10 657
73510655
735 to 659
74 4 to 6B6.3
748 to 66.7

75.2 10 67.0
75610674
76.1 10 67.8
7656 10 63.2
769010 635

77.3t0 68.9
77.7 10 69.3
78210 69.7
78.6 to 70.0
79.0 to 70.4

66.5 to 63.5
66.9t0 639
67.31t0 843
67.7 10 647
G68.2 to 651

68.6 to 65.5
£9.0 to 65.9
69.4 to 66.3
£9.8 1o 6B8.6
70.2 to 67.0

7061w 674
71.010 67.8
71.4 to 68,2
71810 686
72210690

72.7t0 694
73.1 to 69.8
73510 70.2
73910 706
74310709

747 to /1.3
781 to 71.7
75510 721
7592t 725
76.3t0 729

68910614
62 3to 61.7
69.7 to 6821
70.1 to B2.5
70510 629

71010633
71.4 to 62,6
71.8t0 64.0
72.2 to 4.4
727t 648

73.1 to 65.1
73.5 to 65.5
73910659
74.4 1o 66.3
74.8 to 68,7

75.2 t0 67.0
756 to 67.4
76.1 10 67.8
76.5 to 68.2
76.9 to 685

77310 689
77.7 10 69.3
78.2t0 627
78.6 to 70.0
79.0to 70.4

629t 614
693 ta 61.7
627 to 62.1
701 to 62.5
705 t0 62.9

71010 63.3
714 to 63.6
71810 64.0
72.2 to 64.4
727t 648

731 to 651
735 to 655
73910 B59
74.4 10 66.3
74.8 10 687

75.2t0 7.0
75610674
761 10 67.8
765 to 68.2
76.9 to 68,5

77.3 10 689
77.7 10 62.3
782 10 627
78.6 t0 700
79.010 704
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Table 4-2. Transmitter Flatness at ~40 dBm (Cont'd)

Vout
{in mV}

1.0 dB 20 Hz

+0.5 dB B0 Hz

+0.2 dB 200 Hz
& £0.2 dB 15 kHz

+0.5 dB 60 kHz

*0.5 dB 85 kHz

750
754
75.8
76.2
786

77.0
77.4
77.8
782
78.6

79.0
79.4
79.8
80.2
80.6

81.0
31.4
281.8
B22
8248

83.0
834
83.8
34.2
84.8

85.0
854
85.8
86.2
86.6

870
874
878
88.2
88.6

89.0
844
8.8
90.2
90.6

91.0

FACTOR

24.2 10 668
284610672
85010 676
85510679
859 1tc 68.3

86.4 10 68.6
868 10 69.0
87.3t0 693
87710 68.7
88.2 10 701

g8.6 10 70.4
881 to 70.8
82.5 to 711
200t 715
9041t071.8

90910 72.2
91.310 725
951810 729
92210733
92710736

93110 74.0
93.6 to 74.3
94.0to 74.7
94.5 10 76.0
94910 754

85.4 to 75.8
95.8 to 76.1
96.3t0 76.5
96.7t0 768
97.2t0 772

976t0 775
98110779
98.h to 78.3
99010 78.6
894 to 790

9991t0 79.3
100.3 to 797
100.8 to 80.0
101.2 to 804
101.7 to 80.7

102.1 to 811

1.12202 to 82128

79.4 10 70.8
79.89t0 71.2
280.3to 71.6
807ta71.9
81.110 723

81610727
82.01t0 731
824t0734
82810738
83310742

83.7to 74.6
84.1t0 750
84510753
850 to 75.7
85.4 to 76.1

86.81t0 76,5
86.2 10 76,3
86610772
871107786
87.5 1w 78.0

8791w 784
88.3 to 78.7
88.8 to 79.1
89210795
83961t 79.9

900 to 80.2
90.5 10 80.6
90.9t0 81.0
91.3tc 814
91.7t0 81.8

92.2 to 82.1
92.6t0 826
93.01t0 829
93410 833
93.8to 8386

94.3 to 84.0
94.7 to B4.4
95.1to 84.8
95.5 to 856.2
96.0 to 85.5

96.4 to 856.9

1.05925 to 94406

767 10 73.3
77210 737
77.6 0 741
78.0 to 74.5
78410 749

78810 75.2
79.2 to 75.6
79.6 10 76.0
80010764
80.4 10 76.8

808 to 77.2
81.2t0 776
81.7t0 780
821t 784
82510788

82910792
833107956
283710799
84.1 10 80.3
84.5 to BO.7

84.9 10 811
85 3to 815
85810819
86,2 10823
86.6 10 82,7

87.0 to 831
874 to B35
87.8t0 838
88.2t0 842
886t B46

880to 850
89.4 to 85.4
89810 85.8
90.3 10 862
90.7 to 88.6

91.1 to 87.0
91.5tc 874
91.91t0 878
92.3 to 881
92710 885

93.1 to 889

102329 to 97724

79.4 to 70.8
79910 71.2
80310716
80710719
81116723

81.6t0 727
82010 731
82410734
B8281to 73.8
83310742

82710 746
84,110 75.0
84510 75.3
8501t 757
856.4 to 76.1

85810765
86.21076.8
86610772
87110776
275610780

87910784
88.3 10787
88.8 to 79.1
89210795
89610 799

80.0 10 80.2
90.5 to BO.6
80910 B1.0
91.3t0 814
91710818

92,2 to B2.1
92610825
93.0to 82.9
983410833
93810 8386

94 3 to 84.0
94,710 84.4
95,1 1o 84.8
95.5 to 85.2
96010855

96.4 to 859

1.05825 to 94406

794 t0 70.8
79910 712
30.3t071.6
80710719
B1.1te72.3

81610727
82.0to 731
82410734
82810738
83.3t0 742

837to 746
84.1 1o 75.0
84510753
85.0to 75.7
85.4 10 76.1

B5.B1o 765
B6.2 10 76.8
86610772
871107768
87.5t0 78.0

87.21t0 784
88310787
88.8 10 79.1
89.2t0 795
89.6 to 79.9

90.0 to 80.2
90.5 10 80.6
90,9 10 81.0
91.3t081.4
91.71081.8

92.2 10 821
92.6 10 825
930te 829
934 to B3.3
938 to B3.6

24.3 to 84.0
94.7t0 84.4
95,1 10 84.8
95.5 to 86.2
96.010 8b.5

96.4 to 85.9

1.08925 1o 04408

!—; ;al

!: = ! =

!_}:;i !...l =
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Performance Tests

ABBREVIATED TRANSMITTER FLATNESS TEST
1. [J=e test setup shown in Figure 4-2,
2 Set up the 4935A as follows;

POWER

DISPLAY
press in
SET UP press in TRMT 6000
BRG out
DIAL out
both HOLDs out
MEASUREMENT LEVEL FREQUENCY
IMPULSE NOISE press DISPLAY (1004 Hz)

Adjust the 4935A OUTPUT LEVEL until 0.775 V (0 dBm) appears on the Voltmeter.
Check the 4935A transmitter at the frequencies given in Table 4-3,

Table 4-3. Abbreviated Transmitter Flatness

VOLTAGES (VRMS)
FREQUENCY MIN MAX

20 Hz 620 869
200 Hz 757 793
15 kHz 757 783
85 kHz 731 820
110 kHz 852 220
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4-15. RECEIVER ACCURACY at +11 dBm and -40 dBm

SETUP:

COUNTER

]

g

!‘“J

AC CALIBRATOR MODEL 4935A

F—

! ]

Qo . o0 .

\

Figure 4-3. Receiver Test at +11 dBm and -40) dBm

BNC'T"

EQUIPMENT:

Fluke 5200A AC Calibrator 3 BNC cables

HF 53138 Frequency Counter 2 BNC to banana cables
310 to BNC adapter 1 banana plug cable
BNC ‘iT!P

Connect the AC Calibrator to the 4935A RCV jack as shown in Figure 44.

Setup the 4935A as follows:

é

press in

press in RCV 6000
press in BRG

LEVEL FREQUENCY

!;3’ g

RECEIVER ACCURACY AT +11 dBm

1. Set AC Calibrator output to 2,733 V (+10.95 dBm into 600 chms; the (.05 dB offset checks for round
off errors in the 4935A).

!4:g

2. The 4935A level and frequency displays should be within the limits shown in Table 4-3.

N

RECEIVER ACCURACY AT ~40t dBm

1. Bet the AC Calibrator cutput ta 7.702 mV (~40.05 dBm into 600 chms).

2. The 4933A level display should be within the limits shown in Table 4-4.

!.:;j
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Performance Tests

Tahle 4-4. Receiver Accuracy Test Table

FREQUENCY
{MONITOR
AT COUNTER)

+11 DEM

-40 DEM

FREQUENCY
TOLERENCE

20 Hz

50 Hz

200 Hz

500 Hz
1000 Hz
Fadk . .‘__.5.000 Hz
T G000 He
30000 Hx
50000 Hz
85000 Hz
110000 Hz

10.01011.9
105114
1081111
108t 171
1091t 11.0
108 w 11.1
10.8 w 11.1
10510 114
1051w 114
10810114
9010129

-41.0 to ~39.1
-40.5 to -39.6
-40.2 t0 -39.9
-40.2 to-32.9
-40.2 to -39.9

~40.2 10 -39.9 -~ -

-40.2 10 —-39.9
-405 t0 —-39.6
-40.5 0 -396
-40.5 to -39.6
-4201m-381"

ABEREVIATED RECEIVER ACCURACY TEST

1. . Use the test setup shown in Figure 4-3,

2 Set the AC Calibrator to .7791 V (-0.05 dBm into 600 ohms).

3 Test the 4935A at each frequency given in Table 4-5.

Tuble 4-5. Abbreviated Receiver Accuracy Test Table

FREQUENCY

LEVEL
{0.7791 V)

FREQUENCY
TOLERANCE

20 Hz
50 Hz
200 Hz
15 kHz
85 kHz
110 kHz

-1.0tp +0.9 dBm
-0.5 10 +0.4 dBm
-0.2 to +0.1 dBm
-0.2 to +0.1 dBm
~0.5 to +0.5 dBm
-2.01t0 +1.% dBm*

1 Hz
*1 Hz
*1 Hz
+.01 kHz
+.01 kHz
+.01 kHz

* oy instruments with serial prefix 2207A and below refer to Section VII Manual Changes backdating

information.
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!= e

4-16. Autorange Test

SETUP:

AC CALIBRATOR

MODEL 43354

)

o Qg
oo

)

Figure 4-4. Autorange Test

!3 A ! =

EQUIPMENT:

=]

Fluke 5200A AC Calibrator
1 banana plug test cable
1 BNC to banana adapter

!;A, !4

Connect equipment as shown in Figure 4-4. On 48354 aelect;

POWER

DISPLAY

SET UP press ROV 6000
LEVEL FREQUENCY

Set the AC Calibrator to 1000 Hz.

For each voltage and range in Table 4.6 check that the display is within acceptable limits.

TFable 4-6. Autorange Test

!ﬁl ! .

AC
CALIBRATOR
VOLTAGE DISPLAY

BEYT1 V 091t 1.1
Q8611 V . -12.1 w0 -1882
0086911 V ~39.2 10 ~38.8
00086911 V -52.4to-586

!;:,‘ 1 !f al

27484V
0.27484 V
0027484 V
00027484 V

+10.2 to +11.1
- 91t0- 89
-292t0-288
-48.4 to -48.6

ABBREVIATED AUTORANGE TEST

There 15 no abbreviated Autorange Test.
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4-17. Filter Tests

SETUP:

AC CALIBRATOR

MODEL 4935A

., —1 ]

?

o Qg
0 QO oo

)

Figure 4-5. Filter Tests

EQUIPMENT:

Fluke 52004 AC Calibrator
1 BNC to dual banana test cable
1 BNC to 310 adapter

GENERAIL PROCEDURE

Connect equipment as shown in Figure 4-5.

ﬁ
@

Set AC Calibrator to 775 V (0.0 dBm across 600 ohma).

On 4935A =elect:

DISFLAY

SETUP
MEASUREMENT
FILTER

C-MESSAGE FILTER

1. Select the C-MESSAGE filter on 4935A.
2. Check the response at each frequency in Table 4.7. The 4935A should be within the range given.

Table 4-7. C-Message Filter Test

FREQUENCY RECEIVED LEVEL {dBrn}
{in Hz) ACCEPTABLE READINGS

300 73-74

200 £9-90
1000 90
2500 B88-89
3000 B7-88
4500 66-71
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3 kHZ FLAT FILTER TEST
1. Select the 3 kHz FLAT Filter on the 4935A,

2. Check the response at each frequency in Table 4-8, The 4985A display should be within the range
given.

Table 4-8. 3 kHz Flat Filter Test

FREQUENCY RECEIVED LEVEL {dBrn)
{in Hz) ACCEPTABLE READINGS

1000
3000
6000

20
86-88
75-80

15 kHZ FLAT FILTER TEST
1. Selact the 156 kHz FLAT Filter on the 4835A.

2, Check the responge at each frequency in Table 4-9, The 4935A display should be within the range
given.

Table 4-8, 15 kHz Flat Filter Test

FREQUENCY RECEIVED LEVEL {(dBrn}

{in Hz)

ACCEPTABLE READINGS

1000
15000
30000

90
86-88
75-80

PROGRAM FILTER TEST

1. Select the PROGRAM filter on the 4935A.

2. Check the response at each frequency in Table 4-10. The 4935A display shovld be within therange
given.

Table 4-10. Program Filter Test

FREQUENCY
{in Hz)

RECEIVED LEVEL {dBrn)
ACCEPTABLE READINGS

100
5O
1000
2000
5000
10000

G2-65
83-84
20

24-95
95-98
78-85

=4

E ! ! 3 ,I1

==}

=]

g
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PERFORMANCE TESTS

30 kRIT FILTER TEST

Select the 50 kBIT fiiter on the 4935A.

Check the reaponse at each frequency in Table 4-11. The 4935A display should be within the range
given.

:—zi

NOTE

Test must be performed in sequence given.

Table 4-11. 50 kBIT Filter Test

FREQUENCY RECEIVED LEVEL (dBrn)
(in Hz) ACCEPTAELE READINGS

1000 a0
15000
25000
35000
50000

NOTCH FILTER TEST

1. Select the 15 kHz filter and NOISE WITH TONE measurement on the 4930A.

2, Check the response at each frequency in Table 4-12. The 49354 display should be within the range
given.

Table 4-12. Notch Filter Test

FREQUENCY RECEIVED LEVEL (dBrn}
(in Hz} ACCEPTAEBLE READINGS

%

400 90
862 =88’
1000 <40
1020 =40
1182 =88
1700 90.

ABBREVIATED FILTER TEST

There is no abbreviated Filter Test.

?
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4-18. IMPLILSE NQISE DAC TEST

!-;*..II

SETUP:

AC CALIBRATOR

MODEL 4935A

(]— 5

o Qo

o0

)

Figure 4-6. Impulse Noise DAC Test

EQUIPMENT:

Fluke 5200A AC Calibrator
1 BNC to dual banana test cable
1310 to BNC adapter

Connect eguipment as shown in Figure 4-6.

On 4930A select;

DISPLAY
SET UP press bhoth 6000 buttons
MEASTUUREMENT IMPULSE NOISE
FIL.TER 15 kHz FLAT Filter
IMPULSE NOISE press PERIOR to select NON-STOP
press DISPLAY to select LOW(SET)
press START/RESET
Left display adjust threshold to 90 dBrn

&

g

Set AC Calibrator sigmal source to 2 kHz at the levels given in Table 4-13 (start with 0.580 V).

The 4935A should start counting,

Raise the 4935A LOW THRESHOLD BY 1 dBrm.

The 4935A display should stop counting.

Repeat steps 3 through 6 for each level shown in Souxce in Volts Table 4-13.

Bet the LOW(SET) threshold to 90 dBrn (0 dBm).

!— g2

Press DISPLAY in IMPULSE NOISE to select MID threshold.
Set the AC Calibrator to 0.820 V; the 4935A display should not count.
Set the AC Calibrator to 0.920 V; the 4935A display should count.

Press DISPLAY in IMPULSE NOISE to select HIGH threshold.

Set the AC Calibrator to 1.299 V; the 4935A display should not count.

Set the AC Calibrator to 1,457 V, the 4935A display should eount.




Model 4935A Performance Tests

PERFORMANCE TESTS

Table 4-13. Impulse Noise DAC Test

AC CALIBRATOR PEAK SIGNAL COUNTING NOT COUNTING
VOLTAGE IN dBm THRESHOLD THRESHOLD

0.580 05 90 a1
0.651 1.5 91 g2
0.730 2.5 9z 93
0.820 3.5 93 a4
0.920 45 24 a5
1.032 55 25 96
1.158 6.5 26 97
1.299 7.5 97 a8
1.457 8.5 o8 ao
1.635 95 29

ABBREVIATED IMPULSE NOISE DAC TEST

There is no abbreviated Impulse Noise DAC Test.

9
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4-19. Count Limit Test

SETUP:

AC CALIBRATOR

MODEL 4935A

=l
Q

O Ro

oo

=

Figure 4-7. Count Limit Test

EQUIPMENT:

Fluke 5200A AC Calibrator
1 banana plug test cable
1 310 to banana adapier

{Jonnect equipment as shown in Figure 4-7.

On 4935A gelect:

IMPULSE NOISE
3 kHz FLAT
LOW{BET)
Set AC Calibrator to 2000 Hz, 775 V (0.0 dBm into 600 ohms).
Adjust the 4935A threshold to 75 dBrn.
Press the START/RESET button.
Wait 60 seconds and press STOP. The 4935A right display should indicate 450 +48 counts.
Press Impulee Noige DISPLAY button to select MID threshold.
The 4935A display should indicate 480 +48 counts.

10. Press DISPLAY button in IMPULSE NOISE to select HIGH threshold.

11, The 4935A display should indicate 480 248 counts.

ABBREVIATED COUNT LIMIT TEST

There is no abbreviated Count Limit Test.
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4-20. Termination Impedance Test

SETUR:

MODEL 4835A

<m::1

o
/
(
00

I
‘ 310 TO BNC
* BNC TO DUAL BANANA

Iﬁl TEST RESISTOR
90001, HO0LY or 12350}

Figure 4-8. Termination Impedance Test

EQUIFPMENT:

HP 3490A Multimeter

1 310 to BNC adapter

1 BNC to dual banana adaptor
Resistors — 90001, 6004, 13501

Disconnnect 4935A from AC power.

°

Connect equipment as shown in Figure 4-8.

On 4930A select;

Both HOLDs out
press in RCV 30010
press in TEMT 9000

Measure the resistance across the transmitter and receiver jacks. Both should be greater than 1M
ohm.

a.  As the DC blocking capacitors charge, the measured resistance may slowly rise, Set the
Muitimeter to the lowest vesistance and increase the resistance as the meter overranges.

Set up 4935A as follows:
DISPLAY

MEASUREMENT LEVEL FREQUENCY
OUTPUT LEVEL adjust to 0.0 dBm
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Repeat the following test three times. The procedure and the expected result remain the same. T}_:e
termination impedances selected and the value of the resistor placed across the RCV jack will
change. First use a 9000} resistor, second a 6000, and finally a 13541 resistor,

a.  Select equal TRMT and RCV termination impedances (2000, 6000, or 1350),

b.  The display should read 0.0 dBm.

Preas in the BRG button.

The display should read 6.1 dBm +.1 dBm,

Connect the first resistor externally across the right jack. If the TRMT and RCV
registance buttons pressed are 2000, the resistor chozen should be 3060,

The display should read 0.0 dBm %1 dBm.

E. Releage the BRG button and remove the resistor.

e}

h.  Return to step a and select the next resistor.
ABBREVIATED TERMINATION IMPEDANCE TEST

1, Setup the 4935A as follows:

B

press in simultaneouely

SET UP press in both 6000 buttons
MEASUREMENT LEVEL FREQUENCY
OUTPUT LEVEL adjust to 0.0 dBm

Press in the BRG button. The display should read 6.1 dBm *=.1 dBm.

Release the BRG button,

Press in both 135¢) impedance buttons. The display should read 0.0 dBm 0.1 dBm.

Press in both 9000 impedance buttons. The display should read 0.0 dBm 0.1 dBm.
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4-21. Hold Tone Dropout Detector Test

SETUR:

AC CALIBRATOR MODEL 49354

0 Qo

=)

Figure 4-3. Hold Tone Dropout Detector Test

EQUIPMENT:

Fluke 5200A AC Calibrator
1 BNC to dual banana test cable
1 310 to BNC adapter

Clonnect equipment as shown in Figure 4-9.

On 4935A select:

press in
SET UP press in RCV 6000
MEASUREMENT NOISE WITH TONE
FILTER C-MESSAGE

i .

Set AC Calibrator to 10mV at 1004 Hz.

Lower the AC Calibrator level until Err 7 appears on the 4935A (between 3-4 mVrma).

On 4935A select LEVEL FREQUENCY and read the signal level from the digplay. It should be—46
dBm +% dBm.

ABBREVIATED HOLD TONE DROPOUT DETECTOR TEST

There is no abbreviated Hold Tone Dropout Detector Test.
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!;:::L

4-22,

SETUR:

POWER SUPPLY MULTIMETER 4, gL v

Hold Circuit Test

(ir?é - c?"?bf
MODEL 4936A

=

% V2
+ -

G} : o0

|:| 3980 [___' l:|>

+
o
. ) 310 TO BANANA PLUG

-T‘a-

Figure 4-10. Hold Circuit Test

EQUIPMENT:

7.
8.

ABBREVIATED HOLD CIRCUIT TEST

There is

HP 6218A Power Supply

HF 3465 Multimeter

4 ea banana plug cables

1 310 to banana adapter (female)

Connect equipment as shown in Fipure 4-10,

On 4935A select;

NOR/REV
POWER
INSPLAY

both HOLDs out

press in TRMT and RCV 6000

MEASUREMENT LEVEL FREQUENCY
QUTPUT LEVEL adjust to —40 dBm

Set the 4935A to 1004 Hz.

®

Adjust the power supply to 16.5 Volts,

-

Press in the RCV HOLD button, the current on the multimeter (milliammeter funtion) should be

24,0 +£.5 mA.
& 1035V
Adjust the power supply to 50 volts. Current on multimeter shonld be less than 26 mA.

Releage the RCV HOLD button, the display should not change.

Repeat steps 3 through 7 with TRMT HOLD instead of ROV HOLD.

no abbreviated Hold Circuit Test.

!& =

Qf :;::I
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4-23. Distortion Test

SETUR

'

MODEL 4935A

ALIDIO ANALYZER
[ NOR]
e 1 2 ==]s=]s
Z& o3 J:

G001 LOAD

Figure 4-11. Distortion Test
EQUIPMENT:

.l

LT A HP 6234A Dual Qutput Power Supply
o HP 8903A Audio Analyzer
J et - ’ - 4 kHz Low Pass Filter (included in Diagnostic Service Kit)*
il PR wm == 20 dB amplifier {included in Diagnostic Service Kit)*
2 310 to BNC adapter
2 BNC to BNC test cables
6000 Joad

Connect equipment as shown in Figure 4-11.

On 49358A select:

press in
press in TRMT 6000
LEVEL FREQUENCY
Set the Audio Analyzer to measure distortion in dB. The input should be floating.

Enable the 30 kHz low pass filter on the Audio Analyzer.

Measure distortion at the following points.

FREQUENCY OUTPUT LEVEL DISTORTION

100 Hz a) 10 dBm =h5 dB
b 0 dBm

a) +10 dBm =85 dB
b}  OdBm

*wee figure 4-13 for circuits
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!f =

Turn off the 30 kHz low pass filter on the Audio Analyzer.

Measure distortion at the following points.

FREQUENCY QUTPUT LEVEL DISTORTION

110 kHz a)+ 9dBm
by (QdBm =50 dB
c) —20 dBm

Connect an amplifier with +20 dB gain in the signal path as shown in Figure 4-12. The Power
Supply should supply +12 V to the +20 dB Amplifier and 4 kHz Low Pass Filter Board. See
Figure 4-13 for the circuit and Table 4-14 for the Parts List.

MODEL 4935A AUDIC ANALYZER

[:m> i [
O

o
o =0

oo

ﬂ

20 dB AMP
AND 4kHz LPF

Figure 4-12. -40 dBm Distortion Test

Enable the 30 kHz low pass filter on the Audio Analyzer.

Measure distortion at the following points. The 4 kHz low pass filter should not be used in the
measurement.

FREQUENCY OUTPUT LEVEL DISTORTION

a) 100 Hz —-40 JdBm =50 dBm
b) 4000 Hz —-40 dBm =560 dBm

Change the +20 dB amplifier to unity gain and switch in the 4 kHz low pass filter,

Measure distortion at the following point.

FREQUENCY OUTPUT LEVEL DISTORTION

1004 Hz 0 dBm =65 dB
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J

INPUT T ‘ v ’ W
v 4KHZ
LOW PASS 45
B RI

Sib C{( e
+20d8 UNITY AMPLIFIER
GAIN

R4 RS cl DI o2 cz
J2 GHD Ja
(o) J3{0C
-2V

+izv 4 lkHz Low Pass Filter Circuit
+20 dB Amplifier Circuit

OUTPUT

Figure 4-13. Filter Circuits”

Table 4-14. Filter Circuit Parts List

REFERENCE HP
DESIGNATOR PART NO. DESCRIPTION

C1 0160-3468 0.12 uf *6%
Cc2 0160-3468 0.12 uf £5%
0160-3548 10K pf £1%
0160-2387 1K pf 1%
1901-0040 Diode
1901-0040 Diode
0698-7408 60082 10.1%
0757-0442 10K 1%
0757-0442 10K =1%
0757-0465 100K £1%
0757-9442 10K £1%
0757-0465 100K +1%
0757-0442 10K £1%
0698-3450 422K +1%
0698-3450 42.2K52 +1%
0698-3151 287K £1%
0698-7408 60082
1826-0712 IC OP Amp
3101-0973 DPDT Switch
3101-0973 DPDT Switch
1251-3677 310 Jack
15610-0076 Binding Post
1510-0076 Binding Post
1510-0076 Binding Post
1261-1780 BNC Connector

*The Diagnostic Service Kit (HP 04935-60014) contains a test board with this circuit.
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ABEREVIATED DISTORTION TEST

Disconnect all eables from the 4935A input,

On 4930A select;

POWER

DISPLAY

SETUP press in both NOR and REV buttons
MEASUREMENT SIGNAL TO NOISE
OUTPUT LEVEL adjust to 0.0 dBm.

For each filter in Table 4-15 the displayed level should be within the given range. If either level is
oul of tolerence, perform the complete Distortion Test before troubleshooting.

Table 4-15. Abbreviated Distortion Test

FILTER DISPLAY

C-Message 73 dB 2
50 kBit 5B dB 1
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4-24. P/AR Test

SETUP:

AC CALIBRATOR MODEL 4935A

el

2

o Qo

o0

=)

Figure 4-14. P/AR Tast

EQUIPMENT:

Fluke 5200A AC Calibrator
1 BNC to dual banana test cable
1 310 to BNC adapter

Connect equipment as shown in Figure 4-14, On 4938A select:

POWER
DISPLAY
REV press in
press in both 6000} buttons
BRG out

.
=<

Set the AC Calibrator for a 300 Hz sinewave at (.495 Vrms (-3.9 dBm).

For each frequency in Table 4-16 check that the right display is within the acceptable limits,

Table 4-16. /AR Fllter Responses

ﬁ

FREQUENCY ACCEPTABLE LEVEL

300 Hz <30 dBrm
1000 Hz 0 dBm
2300 Hz =10 dBm

Press DISPLAY to change the 4335A to TRMT mode. The right display should read 100 1.

Vary the OUTPUT LEVEL to obtain a left display reading between —12 dBm and =1 dBim. The
P/AR reading in the right display should not change by more than I F/AR unit,

ABBREVIATED F/AR TEST

1. Perform only steps 4 and 5 of the P/AR Test.
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4-25. Noise To Ground (Standard and Option 001)

SETUP:

GHOUND LG

!i:?

AC CALIERATOR

MQDEL A935A e

Q-mz

310 TQ BNC

SHORTED

BNC TO DUAL
BANANA ADAFPTER

Figure 4-15. Noise to Ground Test

EQUIPMENT:

Fluke 5200A AC Calibrator 1 shorting strap
310 to BNC adapter 2 banana cables
1 banana to BNC connector (female)

g‘ !t =

Connect equipment as shown in Figure 4-15. On 4935A select:

Connect AC Calibrator low to ground lug on 4935A rear panel.

3. Short 4935A input (tip and ring) and connect to the AC Calibrator HIGH.

4, Set AC Calibrator output to 7746 Vrms at 1000 Hz. 4935A display should read 90 dBrn.

ABBREVIATED NOISE TO GROUND TEST

]

There is no Abbreviated Noise to Ground Test.

E = E{ E

- E




Model 4335A Performanece Tests

Performance Test Record

RESULTS
DESCRIPTION PASS " FAIL

Self Check
Trangmitter Flatnesgs atr <10 dBm

Transmitter Flatnass af —40 dB8m

Recaiver Acguragy at +12 dBm and —40 dBm

Autorange Test

Filter Tests

Impulse Noise DAC Test

Count Limit Test

Termination Impedance Test

Hold-Tone Oropout Detector Test

Mold Circuit Tast
P/AR Test (Options 002 and 003 only)
Noise-To-Ground Test (Standard Unit Only)

Distortion Test

4-27/(4-28 blank)




Model 4935A, Adjustment/Calibration

SECTION YV
ADJUSTMENT/CALIBRATION

5-1. INTRODUCTION

5-2. This section contains adjustment and calibration information for the HI' Model 4935A

Transmission Test Set. Verify all adjustments and calibrations with the tests in Section IV, Performance
Tests.

53-3. SAFETY CONSIDERATIONS

?*i

fd. Listed warnings and cautions must be followed for your protection and to avoeid damage to the
equipment. Whenever internal instrument circuits are exposed, caution must be exercised. When using AC
powered test equipment, the test equipment chassis should be connected toearth ground, With the 49154 in
STBY (standby} AC power iz still applied to the ingtrument and zome DC voltages arve still present. To
completely power down the instrument, disconnect it from the AC power source, For instrumenis with the
batterics (Options 002 and 003), disconnect the three batteries and the AC power source,

Power switch does not turn off AC power and some DC power circuits.

ﬁ

5-5. EQUIPMENT REQUIRED

56, Test equipment needed for adjustments is listed in Table 1-2, Test equipment with equivalent
specifications mayv he subatituted.

%

5-7. Instrument Access (see warning of paragraph 54)

08, The instrument’s internal circuits and assemblies are accessed by removing the cage top. The case
topis secured by four screws located on the bottom of the instrurnent, Forthe complete procedure refer to the
Mechanical Disassembly Procedure in Section VITI, Service Section.

CAUTION

When the 4030A 15 in 5TRY, AC power is still present in the instrument as well as some
DC voltages. Disconnect AC power from the instrument before opening the case or
removing any assermblies,

ADJUSTMENT LOCATIONS

Adjustment locations are shown on the component locaters at the end of Section VIIL




Model 4930A Adjustment/Calibration

5-11. ADJUSTMENTS

B-12. Adjustments should be done in the sequence given. Power Supply Adjustments should be done
prior to making any internal adjustments. Access instrument circuits as described in pavagraph 5-7.

There are seven adjustment procedures for the 4935A.

a. Power Supply Adjustments

!‘ ‘r;!;l

b. Receiver Gain Adjustments

g

Detector Adjustments

Noteh Filter Adjustments

A13 P/AR Filter and Latch Adjustments

Output Level and Transmit Monitor Loop Adjustments

Hold Circuit Adjustments

o:

l;‘:%x

=

E‘e_‘
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Model 4935A Adjustment/Calibration

ADJUSTMENTS

5-13. +5V,+14 V, and -14 V Power Supply Adjustments

a

REFERENCE:

A4 Transmitter Assembly

EQUIPMENT:

DC Voltmeter HP 34904
Ozcilloscope HP 1740A

PROCEDURE:

Press power button ON.

Connect the Voltmeter to A4JU+5.

Voltmeter should read +5VDC £20 mV. If not, adjust A4R42 (+5 V ADD,

Kemove the Voltmeter and connect the Oscilloscope to A4JU+5. Ripple should not exceed 100
mVAC.

Connect the Voltmeter to A4J11+14.

The Voltmeter should read +14 VDC 220 mV. If not adjust A4R31 (+14V ADJ).

Remove the Voltmeter and connect the Oscilloscope to A4JU+14. Ripple should not exceed 100
mVAC.

"9

Connect the Voltmeter to AdJU-14,

The Voltmeter should read -14 VDC £25 mV and is not adjustable, If the reading is incorrect the
power supply is defective and should be repaired.

Remove the Voltmeter and connect the Oscilloscope to A4J(J=14. Ripple should not exceed 100
mVAC,

=




Adrustment/Calibration Model 4935A

ADJUSTMENTS

! =

5-14. A3 Receiver Gain Adjustments
REFERENCE:

A7 Beceiver Assembly

EQUIPMENT:

AC-TIC Voltmeter HI? 3490A

PROCEDURIE:

1. Externally loop the RCV and TRMT 310 jacks.

2, O 4935A select:

E{’.’;!

LEVEL FREQUENCY
preas both 60001 buttons

Measure the voltage at the looped jacks. Adjust the OUTPUT LEVEL control until the Voltmeter
reads about 1 VEMS. Record the exact voltage.

Connect the Voltmeter to ASTP13.

Adjust A3R77 (RCV GAIN) until the voltage at ASTP13 and the voltage measured in step 3 are

equal,

g é @ =3 é g

1

E




Madel 4935A Adjustment/Calibration

ADJUSTMENTS

5-15. Detector Adjustments

REFERENCE:

Al Receiver Assembhbly
EQUIPMENT:

Voltmeter
AC Calibrator

PROCEDURE:

1. On 4935A select;

POWER
DISPLAY
MEASUREMENT

Ietector Offset Adjustment:

a. Short TP10 to TP21.
Short TP22 te TP23.

Measure the voltage at TP24. Adjust ASR33 (OFFSET ADD if voltageisnot within 0 .3 mV
DC.

c. Eemove the shorts placed in Step 2a.

Detector Adjustment:

"o

a.  Set AC Calibrator to 7700V (-.0517 dBm), frequency to 1004 Hz, o not connect the AC
Calibrator vutput to the 4935A until Step 3c.

On 49354 select:

DISPLAY
NOR button press in
SET UP press in RCV 6004}
BRG out
DIAL out
both HOLDs ocut
MEASUREMENT LEVEL FREQUENCY

Connect AC Calibrator to the ROV jack.

Adjust R23 (Ave Det) for a displayed level of 0.0 dBm then reduce the displayed level until it
changes to 0.1 dBm.

Change AC Calibrator outputs to 7795 V (0548 dBm). The 4935A displayed level should be
+0.1 dBm. If the displayed level is not +(.1 dBm, change the AC Calibrator to 7700 V and
repeat Step d. Failure of Steps d and eindicate an instrument failuve or that the veceiver gain
iz out of adjustment. Go to paragraph 5-15 or the Service Section.

On 4930A change:

LEVEL FREQUENCY change to NOISE
FILTER select 156 kHz FLAT

Change the AC Calibrator output to 7270V (=0.55 dBm or 89.45 dBrn).




Adjustment/Calibration Model 4835A

ADJUSTMENTS

FA =y

Adjust ASRE5 (QREMSE DET) for a displayed level of 90 dBrn, then reduce the displayed level
unti] it barely changes to a stable 89 dBrn,

Change the AC Calibrator to 8260 V.,

4935A display should read 91 dBrn, Ifnot repeat step g and h. If the display still does not read
01 dBrn the instrument has failed, go to the Service Section.

8-18.  There are problems that could go undetected using only a Voltmeter. The following testis intended
as quick check to verify that the instrument basically works.

a.  Attach a scope probe to TP23 (full wave rectified gutput),

b. On 4935A select:

LEVEL FREQUENCY
Vary the QUTPUT LEVEL from 0 dBm to +12.9 dBm, start at 0 and finish at +12.9. The
waveform at TP23 should be a full wave vectified sinewave with the peaks within 50 mV of
each other.

On 4935A press DISPLAY to change from TRMT to RCV.

Adjust the AC Calibrator to 2.45 Vrms (+10 dBm) at 1 kHz. A rectified sinewave should
appear.

On 4935A change LEVEL FREQUENCY to NOISE.

Try each filier and verify in each case that a rectified sinewave appears at TP23 with no
visual distortion.

Check the notch filter capacitors (ASCH2, A3C100, and A3C141); they must lean away from
the switch board (they pick up noise when too close). Bend the capacitors away from the
switch board if necessary.




Model 4935A Adjustment/Calibration

ADJUSTMENTS

5-17. Noflch Filter Adjustments

REFERENCE:

A3 Receiver Assembly
EQUIPMENT:

Oscilloscope HP 1741A

PROCEDURE:

Externally loop the TRMT jack to the RCV jack.

On 49354 select;

DISPLAY
MEASUREMENT

£
£

Set the displayed frequency on the right display to 995 Hz. Adjust the QUTPUT LEVEL until the
left display reads approximately 0.0 dBm.

Press DISPLAY to select RCV meode.
Move the JUS shorting bars to the right (shoxt pin 5 to 12, 6 to 11, 7 to 10, and 8 to 9).

Connect an Oscilloscope to JUS pin 1.

Adjust R102 (995 Hz) for minimum AC signal on the Oscilloscope.

H

Change the frequency to 1010 Hz using STEP UP button.
Connect Oscilloscope to J1S pin 4.

Adjust ASR132 (1010 Hz) for minimum AC signal on the Oscilloscope.

s—ﬁ" 'ﬁ"

Change 4935A frequency to 1025 Hz using STEP UP button.

{Connect oscilloscope probe to TPY.

Adjust A3R180 (1095 Hz) for minimum AC signal on the Oscilloscope.

Move JUS shorting bars to original positions (shorting pins 1 to 16, 2 to 15, 3 to 14, and 4 to 13).

? ﬁ: . _g: :E: 'ﬁ? -




Adjustment/Calibration Model 4935A

ADJUSTMENTS

5-18. A13 P/AR Filter and Laich Adjustments (Options 002 and 003)

REFERENCE
Al3 Heceiver Assembly
EQUIPMENT
Oscilloscope HP 1741A with 1:1 probes
PRCCEDURE:
On the Oscilloscope select A vs B operation and connect the probes to the normal input jack.

a. For HP model 150 series oscilloscopes, feed one input to channel A and the other to the
external horizontal input — not the external trigger input.

b. This setup will display lissajous pattens which are used to adjust the P/AR filter,

o If an adjustment is needed, a rizsing slope oval waveshape is produced,
d.  When adjusted, a single diagonal line will appear,

Externally loop the 4935A TRMT and RCV 210 jacks.

Select LEVEL FREQUENCY measurement mode.

Set the 4935A frequency to 1300 Hz.

! e}

Adjust the QUTPUT LEVEL for a left diaplay of 0.0 dBm.

Set the Oscilloscope to 0.2 volts per division. Connect channel A to TP15 pin 2 and channel B to
TP15 pin 7.

Adjust A13R153 (PAR PHASE 1) to obtain a 0 degree phase (close the waveshape loop).

-

Move Oscilloscope channel A probe to TP15 pin 8.

g

Adjust A13R175 (PAR PHASE 2) to obtain a 0 degree phase difference.

Select P/AR measurement mode on the 4935A.

Adjust A13R186 (PAR DET) until the display reads 100.

é
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ADJUSTMENTS

5-19. Output Level and Transmit Monitor Loop Adjustments

REFERENCE

A4 Tranamitter Assembly

%

PROCEDURE:

1. Externally loop the 4935A TRMT and RCV jacks.

ﬁ

2, On 4935A select:

DISFLAY
MEASUREMENT LEVEL FREQUENCY
press in TRMT 60002
press in RCV 6000
BRG out
DIAL out
bath HOLDs out
QUTPUT LEVEL turn full clockwise

Adjust A4R74 (output Adj) until +12.9 dBm is displayed on the 4835A.

Adjust the OUTPUT LEVEL until the display flashes a reading between 0.0 dBm and +0.1 dBm.

Press TMSPLAY to select TRMT.

Adjust A4R72 (Loop Adj) until the display flashes a reading hetween 0.0 dBm and +0.1 dBm.
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ADJUSTMENTS

5-20. Hold Circuit Adjustments
REFERENCE:

AZ Switch Board Assembly

SETUF:

MODEL 49354

oA POWER SUPPLY MILLIAMMETER
0 _— [ ]
«0 [=)
%NC TO BANANA PLUG )K—/_/

—

Flgure 5-1. Hold Circult Adjustment
EQUIPMENT:
AC-DC Volimeter HP 3490A
Milliammeter HP 3460A
Power Supply ‘ HP 6218A
PROCEDURE:
Connect equipment as shown in Figure 5-1,
Check the power supply output with the DC Voltmeter. Adjust the output to 69V £2 VDC.
On: 49354 select:
press in
press in TRMT HOLD
press in RCV HOLD
Adjust APR53, the TRMT Hold adjustment to a DC current reading of 24.0mA +.1 mA.

Reverse the power supply leads. The DC current reading should be 24,0 mA +.1 mA. Return the
power supply leads to normal polarity.

Omn 4935A press in the REV button.
Adjust A2R73 (RCV hold adjustment) to a DC current reading of 24.0 mA Z.1mA.

Reverse the power supply leads. The DC current reading should be 24.0 mA +.1mA. Return the
power supply leads to normal polarity.

Set the monitoring Voltmeter to a voltage range of 50 V or greater and adiust Power Bupply for 50
VD, DC current veading should be less than 26 mA.

Press in the NOR button, the DC current should be less than 26 mA,

Q

2]




Model 4035A Replaceable Parts

SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION

6.2 "This section contains information for ordering replacement parts. Table 6-1 lists abbreviations,
Table &2 is the Manufacturer's Code List, and Table 6-3 lists replaceable parts. Figures 6-1, 6-2, and 6-3 are
exploded views of the instrument.

6-3. REPLACEABLE PARTS LIST

6-4. Table 63 is the list of replaceable parts with parts listed in alphanumerical order. Included is the
description, quantity (total used in the instrument), HP Paxt Number and manufacturers’ part number.
Chassis and mechanical parts are also listed in Table 6-3 and Figures 6.1, 6-2 and 6-3.

6-5. ORDERING INFORMATION

66, To order a listed part, quote the HP Part Number, indicate the quantity needed and address the
order to the nearest Hewlett-Packard Qffice. When ordering a non-listed part include the instrument model
number, serial number and a description and function of the part. Address the order tothe nearest Hewlett-
Packard Office,

1
"9
n

ol




Replaceable Parts

Table 6-1. Reference Designations and Abbreviations (1 of 2)

Model 4935A

REFERENCE DESIGNATIONS

assembly

motar, synchro, fan
binding post
battery

capacitor

circuit breaker
dicde

delay line
indicator, dispiay
Misc electrical parts
fuse

filter

receptacie connector, jack

—
= m c

v 3T OLTOE2r X

- -
T m

jumper

relay

inductor
meter

optical encoder
plug connector
transistor
resistor
thermistor
switch
transformer
terminal board
test point

integrated circuit,
nan-repairable assembly
vacuum tube,

photocell, ete.

voitage regulator

jumper wire, cable assembly
socket

crystal

tuned cavity, network

ABBREVIATIONS

c
CATH
CCw
CD PL
CER
CERMET
CKTS
C FLM
CLK
CLR
CMOS

COM
COML.
COmMP
COMPL
COND
CONN
CONT
CPHRSN
CTL

cw

D
DC

amperes
afternating current
address

adjust, adjustment
aluminum

as required

algorithmic state machine
assembly

base

binary caded decimal
beryllium copper
binary

black

blue

band pass

brown

brass

British thermal unit

collector
cathode
counterclockwise
cadmium plate
ceramic

ceramic met flm
Circuits

carbon film
ctock

clear
comglernentary metal
oxide semiconductor logic
common
commercial
composition
complete
conductor
connector
contact
compression
complementary-
transistor logic
clackwise

diameter
direct current
deposited carbon

HP
HR
HZ

IC
1D
IF
IN.

INCL.
INSUL
INT
INTL

INCAND

diameter

dual in-line package
double-pole, double-throw
double-pole, single-throw
drive

driver

display

diode-transisior logic

emitier
emitter-coupled lagic
electroly tic
encapsulated
external

extractor

female, farads
flip-flop

film

front

fixed

giga (109
germanium

glass

ground{ed)
General Purpose
gray

green

henries

hardware

hexagon, hexagonal, six
high pass

hourls)

Hertz

integrated circuit
inside diameter
intermediate frequency
inch, inches
incandescent
includels)

insulation, insulated
internal

internal

M

MET FLM =
MET OX.
MHZ
MFR
MINTR
MiSC
MOM
MOS
MSB
MTCHD
MTG
MTLC

N
N.C.

NE
NO.
N.O.
NP

kito (10°%), kilohm

{ight emitting diode
left

long

left hand
lockwasher

1ow pass

low power Schotrky
least significant bit

mulli (10-3], male,
mega (107), megohm
metal film

metal oxide
megahertz
manufacturer
miniature
miscellaneous
momentary

metal oxide semiconductor
most significant bit
matched

mounting

metallic

nano (10‘9)

norrmally closed, no
connection

neon

number

narmally open

No Polarity
negative-positive-negative
negative-positive zero (zero
temperature coetficient}
not recommended for
field replacement
normally shorting, -
nanosecond

not separately repiaceable
nylon

order by description
outside diameter
orange




Model 4935A Replaceable Parts

Table 6-1. Reference Designations and Abbreviations {2 of 2)

3

Eﬁg

ABBREVIATIONS

pica (1071 %)

prnted circutt
printed-circuit assembly
mcofarad

Peak Inverse Voltage
peak

pane!}
positive-negative-nositive
peak-to-peak

parts per million
polycarbonate
polyethylene
polystyrene

porcelain

position (s)

pozidnive

peak reverse voltage
peak workmag voltage
part of

rng
random access memaory
read only memory
recufier

radio frequency

right hand
root-mean-square
round

right hand
resistor-transistar logic
retaimner

rotary

rivet
reverse working voltage

second

slow blow

silicon controlled rectifier
selenium :
single

silicon

shank

single in-line package
socket

soider

spacing

single-pole, double-throw
single-pole, single-throw
stainless-steel

steel

size

up

tarttaium
tetephone

Temp. Compensated,
temp. coefficient
thickness
titanium

toggle

thread

thick

tolerance
trimmer

turn
transistor-transistor logic
typical

micro (1076)
microfarad
microseconds

volt{s)

variable

voltage controlled
oscillator

direct current working volts
vialet

no polarity voltage

watls

weight

wirewound

white

wipeér

working inverse voltage
washer

times, multipie
vellow
zener

phi, phase




Heplaceable Parts Model 4935A

DESCRIPTION HP PARYT NO. QUANTITY

Case; top half 4040-1703
Front Cover 5040-4469
Instruction Card 04935.90002
Handle — Case 5040-4470
Cap — Handle 7120-4184
Screw; Machine 2510-02086
Foot, Bumper 0403-0414
Screw; Machine 2510-0296
Case; Bottom Half 4040-1704
Metal Rod 7205-0358

o T Lo T v BRI o T 4 3 B~ A O B - B
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Figure 6-1. Exploded View Case and Covers
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Mode] 4935A

Replaceable Parts

DESCRIFTION

HP PART NO.

QUANTITY

Receiver Assy {Std)
Receiver Assy {P/AR)
Coax Cable

Shield; Metal Mounting
Shielded Cable

Switch Board Assy
Front Panel Assy {Std)
Front Panel Assy {P/AR)
Knob, Qutput Lever
Knob, Monitor Volume
Key Cap White

Nut, Hex

Washer 5/16 x .3756
Binding Posts {Dial Jacks)
Insulator

Washer No, &; 147 1D
Nut No. 6

Shim, 310 Jacks

Transmitter Assy (Std)
Transmitter Assy (P/AR)

04935-60004
04935-60008

04935-60009
04935-00002
04935-60010
04935-60102

0950-0498
0950-0496
0370-1091
0370-1089
5041-0207
2950-0087
3050-0067
1510-0076
04936-40001
3050-0100
2420-0015
04935-00004

04835-60203
04835-60207

O e I T B R e e e T e e I ]

Figure 6-2. Exploded View Assemblies and Cabrles




Replaceable Parts Model 4935A

CESCRIPTION HP PART NO. QUANTITY

Cable, (Battery Qpt. Interconnect) 8120-3181
Standoff, Plastic 5040-4467
Cable, Rec./Tran. Interconnect 8120-3126
Shouldered Fiber Washer 3050-1021
Washer, Lock 2280-0012
Nut, Hex No. 4, Transistor MTG 2260-0012
Screw No. 4, MTG 2200-0103
Transistor Power (P/0 Item 17) 1853-0363
Transistor Insulator 0340-0963
Nut Hex 2950-0006
Soldar Terminal 0360-1251
Lock Washer 2190-0027
Line Filter Module 0260-0443
Rear Panel Assy {l.oaded) 04935-60108
Consists of ltems; 26, 26A, 27, 28,
29, 32 33, 34, 35, 36 for Repair
Replacement only.

Rear Panel (Unloaded) 04935-00001
Foot Rear 5040-4471
Serew Ng, 6 23680-0197
Screw No. 4 2200-0107
Binding Post, Ground 1510-0038
Screw Transformer MTG 2360-0242
Cover Transformer 7100-0389
MNut, Transformer MTG 2420-0014
Transformer T1 9100-3205
Standoff, Plastic 5040-4468
Nut, Hex 2950-0043
Nylon Washer 3050-1114
Screen Mesh 7154-0394

U R LI = IR 7 I R S
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Figure 6-2. Exploded View Assemblies and Cables {Continued)
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Maodel 4930A

Replaceable Parts

DESCRIPTION

HP PART NO.

QUANTITY

0w~ aOom B M

—_ e -3
W =

Battery Assy consists of the following listed
iterns:

Cable: P/Q Battery Charger Board

Battery Holder

Wire 1 included With
Wire Replacement
Wire Batteries

6 Vdc Battery

12.6 Vdc Battery
Foam

Sorew

Washer

Screw

Battery Charger Board

Receiver Assy (Std)
Receiver Assy (P/AR)

Screw
Bhieid; Metal Mounting

Insulator

04835-60011

8120-3181

1400-1078

1420-0285
1420-0284
0460-1601
04935-00002
25100103
3050-0001
23600117
04935-600065

040835-60004
04935.60006

23600117
04935-00007

1

See AL Parts
List
1

Figure 6-3. Exploded View Battery Option




Replaceable Parts

Tabhle 6-2. Manufacturer Code List

Mode] 4935A

MFR NO.

MANUFACTURER NAME

ADDRESS

21P CODE

anoon
O11EL
01

RS0
RTINS
14%13
nS245
06383
D&TAA

18304
1#701
il Bt

ANy S&TISFACTAORY HUPPLLER
~BRADLEY L0
METH NG SEMICOMD CHPHT DIV
; LIT GTATE DIV
5 JTROMLICS GORP
GE CH SEMIGONDUGTOR FROD DEFT
KT PYRUFILA CORP
HOTORDLA SEMICONDUCTOR PRODUCTS
GORCOM INC
FANDUTT GORE
ARHLAND PROMICTSE Cf)
CTH OF BERNE THG
SILITCONTX InG
HLGHETICE GORP
MEPEO ECTRA CORP
AlaL 06 DEVICES ING
CORMING (L.ASS WORKS (ERADFORD)
HIEMENS GURP
. BEMICOMDUCTOR CORP
TH-PACKARD GO CORPORATE HR
TR

HORRIG SEMICON DIV HOARRIS-INTERTYPE
E

i ELEGTRIL GO
ECGTRO MOTIVE CORP BUR IRD
HC PHILADELPHLA DIV
LA TTELFUSE THC
BURE BROWN G0

1L WA LIKET.
halLad
SOMERVTLLE
CITY OF InD
BYRACUSE
WHIP P ORY
PHUE M T X

CHIGCAGD
HERNE

HaNTa CLARA
SUNMYYALE
MINER AL WELLE
MIORWOUD
ERADIFORD
15ELTH

SANTA CLARM

LNHEE
46711
PE0EA
74086
7H0LY
nz06a
16701
0BRED
FEO%
Y4Z04
FE014
el
Fu05
0147
() BE DL
19108
60014
JSGY

E
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Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts

HP Part
Number

Reference
Designation

Description Mfr Part Number

0960-0488
0850-0498

5082-4160

Al 0950-0496
Al 0850-0498
A1DS1-DS40 1980-0810

FRONT PANEL W/PAR (OPT, 002, 003 ONLY)
FRONT PANEL W/NTG (STD. UNIT ONLY)
LED (SERVICE ONLY)

G

SWITCH EBOARD (ALL UNITS) 22480 04935-60102

AR 04935-60102
0160-0576
G160-0576
0160-0302

20480
240
28480

ANIC2 01600576
AZ03 0i60-0576
ARC4 814600302

CAPACITOR~FXD .1UF +-20% S0VDC CER
CAPACITUR-FXD 1UF +-20% 90VUDC CER
CAPACITOR-FXD .818BUF +-10% ZO00VEC POLYE

AZCS
AZCY

AZC1D
ARC1

AZCL2
A2C13
AZC14

AZCIS
A2C14
ARC17
A2C05E
AXCE3

AZCSA
A2C56

AECS7
AZCEE
AZCT72

AIZCT3
AZC74
ARCTL
AZC?7
ARC?E

A20RB
AZCR?

0160-0576
0180-02%1

0180-0104
0180-2206
0180-2206
014600574
8160-0574

01600574
$160-3878
0160-0576
0i60-0575
0180-0373

0160-387%
01 60-3077

0160-0576
01&60-0576
1160-0576

01808-0373
0160-387%
01160-3879
01600574
0160-0376

1906-006%
1906-006%

A BN Al

[LET 1) NN N o

£04 =1 NF

CAPACITOR-FXD
CAPACTTOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-F XD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTOR~F XD

CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACTITOR-FXD
CAPACITOR--FXD
CAPACTTOR-FXD
CAPACITOR-FXD
CAPACTITOR-FXD

DIORE-FW BRDG
DIODE-FW ERDG

IUF +-20% Go0vDC CER
TUF+-10% 3%vDC TA

BOOUF+75-10% 16VDC Al
LOUF+-10% sUDL ThA
60UF+—10% &VTC TA
JHUF 207 509DC CER
CIUF +-20% S0WDC CER

JAUF +-20% GOVDC CER
1000PF +-20% 10GVDC CER
JAUF +—20% S0VDC CER
C1UF +-20% S58YDRC CER
LBBUF+~10% 33VDC Ta

LO1UF +-202% 100VDC CER
LOTUF +—-20% 198VDBC CER

IUF #-20% S0VDC CER
VLUF +-20% S0VDE CER
JHUF +-20% 50VDC CER

LEBUFE-10% FSVDC TA
JUIUF +-20K 100YDC CER
LO1UF +-20% 100VDC CER
CAUF =207 50VDC CER
JAUF +-20% SOVDRC CER

4000 14
A00V 14

28480
UHEBY

G62H?
T6289
Ga20%
213480
28480

28480
28480
28480
28480
T62Ne

28480
20480

28480
283480
2B4BG

H46289
ag4asn
23489
28480
26480

28480
284139

0140-0876
150D103XP03TAD

IND207GO16DF 2
150DA06XFO06H
150D606XP006H2
0160~0576
0160-0%76

0160~05376
0160-3878
0160-0976
0160-0574
150D6RAXP0IIA

D140~ 3879
01603879

01600876
0160-0574

150D6BAXPHITAZ
81603879
01403879
D160-0%76
01460-0576

1204-0069
19060069

27014
27014

LMI29DZ
LM3Z¥ DT

AZCRG1
AZCR71

18246-0585
18326--058%

UV REF T0-22
V REF TO-92

284810
28480
28480
204890
28480

19900681
1920-0540
1970-0540
1990-0540
12706-0540

GOH2-7656
SOB2-7650
506274650
30827630
W0R2~746%0

AZDS1
AZDE2
AZDS3
AIDS4
A2DES

DISPLAY-AN-SEG 1-(HAR .408-H RED
DISPLAY-NUM~SEG 1-CHAR 43-H
DISPLAY-NUM-BEG 1-CHAR .43-H
DISPLAY-NUM-SEG 1-CHAR .43-H
DISPLAY-NUM-BEG 1-CHAR . 43-H

(AR ARSI RN

28480
28480
28480
84810

G082-7650

DE2-7650
H5082-7650
NgE2-7a00

AZDSS
AZDE?
AZDSH
AZDEY

1220-0540
1990-0540
12900540
1990-0540

DISFLAY-NUM-SEG 1~CHAR . 43-H
DISPLAY-NUM-BEG 1-CHAR ,43-H
DISPLAY-NUK-BEG 1-CHAR . 435-H
DISPLAY-NUM-SEG 1-THAR . A%-H

L O G

#8480
au480
28480

AZJIR Fd CONNECTOR-SGL CONT PIN D2 1251-6947

AT . ! CONNEGTOR-TEL. JACK 2-CKT

A2J4 COMNECTOR-TEL JACK 2-0KT 1201-3477

A2IT 1281-6%47 CONNECTOR-5GL CONT PIN L 025-IN-BSC-85Z B4 29480 1251~6P47

=

2604849
284810
28480

ARTE 12%1-6537
AZJ7 1251-46537
LYch:] 1250-9257

CONNECTOR 13 POST TYPE
CONNECTOR 13-PI FOST TYPE
CONNECTOR-RF SMB M PC S0-0HH

-5 s

01928
D1vas 2
BA75 Az
28480 18540071
04713 MP 5345

AZa4 1854-0643%
AlG8 1834-0643
AZQS1 1RS4-0575
ALRS2 1854-0071
ARGSE 1B54-0575

TRANGIGTOR NPN 2N3GEG 81 TO-4H6 PD=30W
TRANSISTOR NPN 2NIGBE 8T T0-6&6 PD=354
TRANSISTOR NPN ST PD=625MW FT=U0MHZ
TRANSISTOR NPN &1 FD=300MUW FT 0MHZ
TRANSIGTOR NPN ST PH=425MW FT=50MHYZ

[t B i L]

255 18540575 MPG-A42
AZQ71 18%54-0575
AZR7Z 1854--0071
AZR7S 1854-0575
AZR7G 18540575

04713
04713
20480
n471'3
04713

TRANSISTOR NPN S1 PD=625MW FT=H0MHZ
TRANGISTOR NPN ST PD=625MW FFT=50MHZ
TRANSTSTOR NPN 51 PD=300MW FT=200MHZ
TRANSISTOR NPN 51 PD=62UMW FT=30MHZ
TRANSISTOR NPN S1 PD=42SMU FT=30MHZ

N

MPG-AA2

AZRD 0757-0461 24044 CA- 178 TO~6B 1 2-F
APRE 0757--0288
AZR1S 0757-0458
AZRIB 07570461
AZR1Y 0678-3132

3

RESISTOR &8.1K 1% 1254 F TC=04-100
RESISTOR 9.09K 1% 1254 F TCR04-100 19701
RESISTOR ©1.1€ 1% 1254 F TC=t+-100 24%46
P
T

RESISTOR &68.1K 1% . 125W TC=0+-100 245446
RESISTOR 261 1% 125U F +-100

ERLRN S

24044

AR20
AZRZ21
APR2R
AZR23
AIR24

07370442 24546
N&67R-B35H
06988558
3699-0657
0699-046%7

RESISTOR
RESISTOR
RESISTOR 67. p
RESISTOR : W F 1 8480
RESISTOR 20480

06Y¥9-0¢
699 -06%57

L b@E0

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts (Continued}

Reference HP Part P Mfr
Designation | Number Description Code Mfr Part Number

RESISTOR 450 .25% .GW F TC=0+-50 28400 N67P-06G8
RESISTOR 450 .25% .5W F TC=0+-50 28480 1699-0658
RESISTOR 10 1% .185W F TC=0+-100 24546 C4-1/8-T0-10R0-F
RESISTOR 10K 1% ,125W F TO=G4+-100 247458 Ca-1/8-T0=-1002~F
RESISTOR 14.2K 1% 3230 F TC=D+-100 24048 L4 /B=TO-1622-F

AZRED 16P9-065E
AJRZL 069906658
AZRE7 0757-0344
A2R28 07570442
AZRET 0757-0447

5D RGN

RESISTOR 10K 1% .125W F TL=0+-100 2475456 C4-1/8-TO0-1002-F
RESISTOR-VARIABLE 10K +-20%; SPECIAL 213480 2100-3857
RESISTOR-VAR CONTROL CP SOK 20% 100W 28480 2100-3858
RESIBTOR 1M 1% .125W F TG=0+-100 28480 0698-88B27
RESISTOR 21.58K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-2102~F

APRID 0757-0442
AZR3T 2100-3857
AZR3L 2100--3858
AZRS n698-8827
ABRED 7%57-019%

[P N= N B

RESISTOR-THRMR 10 20% C SIDE-ADY 17-TRN RS 43ZP100

RESISTOR 1%.6 1% ,125W F TU=04-100 02888 PHESS-1/8-T0~-19R6-F
RESIGTOR 100 1% .12%W F TC=0+-100 245856 Ga-1/8-T0=101-F
RESISTOR 100 1% .125W F TG=0+-100 24546 €4-1/8=-T0~101~F
RESISTOR 100 1% 1254 F TC=0+-100 24546 £4-1/8-T0-101-F

ARRSY 2100~3164
AZRTA 069B-3429
AZRS4
ATIRS?
AZRSB

caozsR0

RESISTOR 100 3% ,125W F TC=0+-100 24548 Ca-1/B-T0~101~-F
RESTSTOR 1M 1% .125W F TC=0+-100 20480 16%8-8827

AESISTOR 21.5K 1% .125W F TC=0+-100 24546 Ca4~3/8=-TO-2152~F
RESISTOR-YRMR 10 20% ¢ SIDE-ADJY 17--TRN nz111 43P1090

RESISTOR 9.6 1% ,129W F TC=g+-100 3488 PHESS-1/8-T0~19R&6~F

AZR &0 07%7-0401
AZRT71 0698-8827
AZR72 07570199
ADRTI 2100-3164
AZR74 04733429

N0

RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
RESISTOR 108 1% 123U F T +-180 24546 CA~-1/8-TO-181-F
RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/08-T0-101-F
RESISTOR 100 1% .32SW F TC=0+-100 24546 C4~1/8-T0-101~F

a2R7b 0757-0401
AZRT7? 1757-0401
AZRTE 07570401
AZRED 0757-0401

coso

SWITCH-PE DPDT ALTNE 254 115VAC 26480 3 01-2124
C SPACING 28480 | B101-2391
~C SPACING 254810 F101-2391
-t
C

ARS1 3101-2124
AZB2 J101-23%91
ADS3 3101-2391
AZB4 3101-049F
ARSS 31010499

SWITCH-PB 2-STATION 1%5MM C
SWITCH-PB 2-STATION 1GMM C
SUITCH-PH S-5TATION 10MM C
C
C

SPACING 28480 F101-04%%
SPALCING 26480 3101-0497

S ommta

SWITCH-PR S-STATION 10MM

SWITCH-PE S-GTATION 10HM C~C SPACING 28460 3101-0499
SUITCH-PB S-STATION 10MH C-C SPACING 28480 31010499
SWITCH-PH S-STATION 1DMM C-C SPACING 29480 3101-0499
-C
-C

AZBSs 3101-04%9
ARE7 3101-049%
ARSH 3101-04%%
ADST 3101~-04%9
AZS1D 3101-0499

SWITCH-FE S~-STATION 10MM SPACING 28480 3101-0499
SWITCH-PB S~-STATION 10HM C SPACTNG 28480 3101~-04%9

coooo

SWITCH-PR S~STATION 10MM C-C SPACING 23480 Ti01~049%
SKITCH-PR S-STATION 10MM C-C SPACING 28480 |° 3101-0499
SWITCH~PE H5-STATION 10MM C-C SPACING 28480 . 3101-0479

A2511 3181 --D49%
A2g12 3101-0499
ARS13 3101-04%%

o oo

TUBE-ELECTRON SURGE V PTCTR AG688 E1-A350/15
TUBE-EL.LECTRON SURGE V PTCTR 2o0se Bi~A350/1%

=

AZEG1 1970-0078
ARG 1970~0078

=

LOUD SPEAKER 28480 91600273

=)

A25P1 9160-0273

CONNECTOR-SGL CONT PIN 025-IN-BSC-82 8Q 28480 1251-6947
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z 5Q 28480 1251-6947

A2TP3 1251-6947
A2TP4 12B1-6247

oo

DRUR CMOS LED DRVR 12293 ICH721BA
DRVR CHOS LED DRVR 32293 ICH721834
TIWER TTL 18324 MESG&A
AUDID AMPL PWR 8~DIP-P PKG 27014 LM3EN-1
OP AMP LOW~HIAS-H-IMPD DUAL B-DIP-P 27014 LF3ISIN

ARY2 1820-2132
AZU3 1820-2132
ARUA4 1826-0205
ARG 18256-0682
AZU7 1824-0712

PO b A

SOCKET-DEPL 14-CONT DIP DIP-SLDR 284830 1200-0913
SOCKET-DSPL 14~CONT DIP DIP-SLDR 28480 1200-0915
SOCKET-DBPL 14-CONT DIP DIP-SLDR 25490 1200-071%
SOCKET-DSPL 14-CONT DIP DIP-SLDR 20480 1200-091%
SOCKET-PSPL 14-CONT DIP DIP-SLDR 28480 1200-091%

AZXDS1 1200-0915
A2XDS2 1200-0915
AZXDSE3 12000915
AZXD54 1200--091S
AZXDSH 12000915

LR S RSN R

SOCKET-DPSPL 14-CONT DIP DIP-SLOR 28480 1200-0915
SOCKET-DSFL 14~CONT DIP DIP~SLDR 28480 1200-0913
SOCKET-DBPL 14~CONT DIP DIP~SLDR 28480 1200-9491%
SOCKEY-DSPL 14~CONT DIP DIF-SLDR 28480 1200-p213

A2XDSE 1200-0915
AZXDS? 1200-0915
AZXDSE 1200-0915
A2XD38 12000915

[CRERARCY

INSULATOR TRANSISTOR 28480 0340-0992

SPACER-RND ., 6BB~IN-LG .11%-IN~1D 0oago (JRDER EBY DEBCRIPTION
SCREW-MACH 4-40 1-IN~LG B2 DEG 0nooo ORDER BY DESCRIPTION
NUT-HEX-W/LKWR 4-40-THD ,(94-IN-THK 0ooo0o GRDER EY DEGCRIPTION
SCREW-MACH 6&-32 378-IN-LG PAN~HD-PDZI ogooo ORDER BY PESCRIPTION

0340-0692

0380-1013
2:200-0173
2260-0012
23500197

LU O R

NUT-HEX-W/LKWR &—32~THD , 094-IN-THK neogo ORDER EY DESCRIPTION
KEY CAP-WHITE (POWER SWITCH) 23480 5041-0201
KEY CAP-NOR (REM-TRMT) 284810 H04t-1931
KEY CaP-REV (REV-TRMT? 28480 Sb4l-1932
KEY CAP-DIAL (SETUP-TRHMT) 28480 504a1-1933

2A420-0015
G041--0201
0411931
H041-1932
Tn41-1933

L e -

KEY CAP-HOLD (SETUP-TRMT-REW) 23480 50A41-1934
KEY CAP~BRDG (HETUP-REV) 28480 5H041-193%
KEY CAP-135 (SETUP-TRMT-REV) 25480 5041~1936
KEY RAP-&00 (SETUP~TRMT-REV) 2480 E0AL-1938
KEY CAP-900 (SETUP-TRMT-REV) 28480 50411939

F041-1934
S041-1935
Hoal-1936
5041-1938

5041-19739

[ 3= -

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Mfr

Reference HP Part Description Code Mfr Part Number

Designation Number

o0

A3 04935-60004

s

RECEIVER BOARD ASSY {STD. UNIT ONLY} 28480 04936-60004

AJCT 0180-3124

A3C2 01480-1746
A3C2 0180-17446
ALCH 11801748
ALY 0160-0576

CAPACTTOR-FXD 75UF+100-20% 300VDC AL 28480 180-3124
CAPACITOR-FXD 15UF+-10% 20VDC TA Le289 150D eXP02NE2
CAPACTITOR-FXD 15UF+-10% 20VDC TA 04H289 150D196X2020E2
CAPACITOR-FXD 1S5UF+-10% 20VLDC TA G628% 1S0Di5H6XF020H2
CAPACITOR-FXD . 1UF +-20% S0YDEC CER 28480 $160-0574

(L RS )

AZLE 0160~-2213
ALCY 01600578
AIC8 0160-0578
AJCY 01600576
A3C10 0160-0576

CAPACITOR-FXD 620PF +-5X J00VDC MICA 28480 N160-2213
CAPACITOR-FXD . 1UF +-20% S0vDL CER 28480 0160-08G76
CAPAGITOR~FXD .1UF +-20% S0VDC CLR 23480 0160-0574
CAPACITOR-FXD . 1UF +-20% S0VDC CER 281480 0160~-0576
CAPALITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576

£n -

i

AIC11 01 60-0576
A3GT2 0160-2225
A3C13 0160-0576
A3C14 0160-0576
A3C1S 01600576

CAPACITOR-FXD .1UF +-320% SiVDC CER 20480 0160-0576
CAPACITOR-FXD 2000PF +-5% 300VDC MICA “84810 0160-2225
CAPACTITOR-FXD ,1UF +-P0% 50VDC CER 260480 0160-0574
CAPACITOR-FXD .1UF +-20X% S0VDC CER 28480 0160-0576
CAPACITOR-FXD .1UF +-R20% SOVDC CER 20480 01600576

tmmlau

A3C16 0160-0576&
ABCY7 01ed~0576
A3C1B 01460-0576
#3019 0160-3548
A3C21 01460-0576

CAPACITOR-FXD ,1UF +-20% S0VLC CER 28480 01600576
CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 0160-0976
CAPACITOR-FXD .1UF +-20% S0VDC CER 28460 0166-0G76
CAPACITOR-FXD  D1UF +-1%Z 100vDL HIUA 28480 014£0-3546
CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576

[ T Hd ]

A3C22 01600576
A3C23 0140-0576
A3C2q 0140-01%0
A3CE2S 9160-0576
A3C2H 0160-0576

CAPACTTOR-FXD ,1UF +«-20% S0VDC CER 28480 0160~-05746
CAPACITOR~FXD ,1UF +-20% SUVDC CER 28480 N160-0576
CAPACLTOR-FXD 39PF +-5% 300vDC HICA 72136 DM1SEZP0TU300WV1ICR
CAPACITOR-FXD .1UF +-20% SH0UDC CER 28480 0160-0578
CAPACITOR-FXD .1U¥ +-20% S0VDC CER 29480 0160-0576

M~

A3c27 01603048
A3CEB 01800374
AJCRT 0180-0374
ABCI 01604576
A3C32 0160-0576

CAPACITOR-FXD ., G1UF +-1%Z 100VDC MICA 28480 0160-23548
CAPACITOR-FXD 10UF+-10X ZOUDL TA H6H289 1500106X702082
CAFACITOR-FXD 10UF+-10% 20VDC TA Ge289 150D106X9020R2
CAPACLITOR-FXD . 1LF +-20% S0vhC CER 26480 01600576
CAPAGLITOR-FXD - 1UF +-20% 50VDC CER 28480 0160-0576

AN

AJC33 01&60-0076
A3C34 0180-0374
ARCES 01800374
AJC3E 0180-0374
AIC3I7 1160-0576

CAPACITOR-FXD .IUF +-20%Z SOVDLC CER 28480 01600576
CAPATITOR-FXD 10UF+-10% Z0VDC TA G265 15001 06XP02 062
CAPACITOR-FXD 10UF+-10% 2GUDC ThA THABY 150D106X7020B2
CAPACITOR-FXD 10UF+-30% 20UDC Th SHRBY 150D106XF02002
CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 1160~0576

(LA R EARL]

AJZLC3E $140-0190
ABC3? 0160-03167
A3ZCAD 01600167
A3CH 01606~-0576
AlCAZ 011600576

CAPACITOR-FXD 39PF +-9X 300UDC MICA 72136 DM1SE3IP0T0I00WVICR
CAPACITOR-FXD .0B2UF +-10% 200VDC POLYE 2B4B0 01e0~01867
CAPACITOR-FXD .0B82UF +-10% 200VDC POLYE 28480 01600167
CAPACITOR-FXD .1UF +-20% S0VDIC CER 284860 01160-0576
CAPACITOR-FXD 1UF +-20% 50VDC CER »eagn 0140-0%76

7
]
0
5
71

AZCA3 01860-0578
A3C44 8180-0374
AJCAS B169-0576
A3CAs 0180-0374
AZCAT 0188-0374

CAPACITOR-FXD ,1UF +-20% S0VDC CER 29480 1160-0576
CAPACITOR-FXD 18UF+-10% 20VLC T4 Se269 15001 06XF0Z0ER
CAPACITOR-FXD .1UF +~20% SOVDC CER 240 D160-0576
CAPACITOR-FXD 10UF+-10% 20VDC TA S6289 15001 06XF020E2
CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150Dt 06XPNA0BE

G en

AZCAT 0160-0340
AILT0 0160-3291
AJCO1 0160-0576
A3CS2 91600378
AICSS 01160-0576

CARPAGITOR-FXD &00PF +-1% 300VDC MICA B4R 0160~ 0340
CAPACLITOR-FXD 1200PF +-1% 100UDL MICA 20480 014603291
CAPACITOR-FXD ,1UF +-20% S0VDC CER £8480 01600576
CAPACITOR-FXD iUF +-20% S0VDC CER 28480 01684~0576
CAPACTITOR-FXD .1UF +-20% GOVDC CER 28480 G160-0576

[L N4 BN

AFCHA 01&0-0576
AICSS 03600576
ABLEE 01600576
A3CS7% §160-2222

CAPACITOR-FXD .1UF +-20% 30VDC CER 283480 01460~-00746
CAPACITOR~FXD ,1UF +-20% 5S0VDC CER 28489 0140-0%76
CAPACITDR-FXD . 1UF +-20% S0VDC CER 28480 0160-0376
CAPACITOR-FXD 1G00PF +-SX 300VDC MICA 28480 0160-2222

{FACT SELECT)
CAPACITOR-FXD 1700PF +-1X% 100UDC MICA 28480 0160-3024

[SELRTNL]

ASCSE 0168-3024

S

CAPACITOR~FXD 10UF+-10% 20VDC TA G628 %001 06XF020H2
CAPACITOR-FXD 11C0PF +-1% 100vDC MICA 28480 0160-5267
CAPACITUOR-FXD 1700FF +-1X% 100VDC MICA 284810 G160-3024
CAPACITOR-FXD .1UF +-20% BUVDC CER z0480 D160-0376
CAPACITOR-FXD .1UF +-20% S0VDC CER 284840 3160-0576

A3CHY 0180-0374
AJCHD 0160-6257

AZCH1 0160-3024
AsCeR 0160-0T76
AJCe3 0160-0574

(LRSS )

A3CL4 3180-0177
AZCES 01604197
ABCRE D1 60-3024
AICe? 01460-3024
ASCHB 01603624

CAPACITOR-FXD 2,2UF+-10% 20VDC TA S628Y% 150DR2GXP 02042
CAPACITOR-FXD 2.2UF+-10% 20VDC TA ISIDRRSNPOR0AL
CAPACITOR-FXD 1700PF +~1% 100VDC MICA s t1hH0-3024
CAPALITOR-FXD 170D0PF +-1% 100VDC MiCa g 0160-3024
CAPACITOR-TXD 1700PF +~1% 100VDC MICA et D1&60-3024

& h b

AJCHS 14602387
AlC70 0140~0163
A3C?71 0160-2387

ABCTE 01600576
A3C73 0140D-D376

CAPACITOR-FXD 1000PF +-1X% S09VDC MICA 2Bago 0160-2387
CAPACITOR-FXD 4751PF +-1% 300VDC MICA TRI36 DMZOF475SIF 0300WVICR
CAPACITOR-FXD 1000PF +-1% BOOVDC MICA 28400 016Q-2387
CAPACITOR-FXD | 1UF +-20% SOVDC CER 28480 0160-0576
CAPACITOR-FXD ,1UF +-20% TOVDC CER 28480 D160-0574

O b=

AJL74A 0160-0B3%
A3C7H B140-0576
AACT4H 0160-0576
A3C77 01400576
ABCTE b160-0576

CAPACITOR-FXD 110PF +-1% 3I00VDC MiCae E0480 0140-D839
CAPACITOR-FXD .1UF +-20% S50VDC CER 28480 D160-0874
CAPACITOR~FXD | 1UF +-20% %0VDC CER 20480 C160-0578
CAPACITOR-FXD . 1UF +-20% S0ubC CER #B4ABY 0160-0%76
CAPACITOR-FXD ,1UF +-20% HOUDC CER 23480 ClLan~-0574

[LEA gL R R

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts

Table 6-3. Replaceable Parts {Continued)

Model 4935A

Reference
Designation

HP Part
Number

Qty Description

Mfr
Code

Mfr Part Number

AZCTY
A3CHO
AACE1
AZCE2
AJCE3

AJILEBA
ABCBD
A3LB7
A3Cea
A3ILET?
A3C80

A3Ca

A3CY2
LX)
AZLTA
ABCPS

AJCY7
A3CPI
ABCY?
AZC10D
A3C101

A3C10R
ABCI03
A3C104
A3C10T
A3C106

A3C107
A3C108
AJCI09
A3C110
ABC1Y

AlC112
A3C113
ABCL14
AZCI1Y
ABC1I1S

Adl117
A3C118
A3C119
ASCIZ2D
A3L121

A3C122
A3C123
AXC124
A3C125
AZC1Z27

#3C131
AsCi32

AJCI3S
A3C137

AIC13R
ABCIAD

AlC141
AlCLaz
A3C143
A3C1a4
AS145

A3 146
A3L147
ABCLSE
AICIST
A3 154

AZC1ES
A3C196
AZC157
A3C15H
A3BC159
AJC180
ABCAD]
A3C202
AJCRY
AZCRY
AVCR4
A3ICRS
ABCRG

0140~0%63
G160-2534
01&0-0218
0160-3221
01160-05746

0160-0218
0i6t-3024
0160-3024
01 6E~0576
0160-3548
0160-0576

0160-0576

0160~-3548
01600576
114600374
0140-0177

0140-0163
07160-0578
0180-0374
0160-3548
01603548

0146005746
0160~-3298
0169-0218
01600576
0160~0576

1 860-3221
140-0218
0160~0576
0160-0574
01400235

N160-0578
0160-0576
01692537
Ni160-0574
0160-0%76

0160-0574
01603548
N1&60-0576
01460-3548
81&60-3024

0160-2219
0160-3291
01 60-02%8
01606-3024
01600576

0160-0574
M160-0576

0180~0374
01603024

0360-0576
0160-0576

1160-3548
9160-0%76
0160-057&
01600576
0160-0576

B160-%548
B160-0574
N160-0576
0160-0976
D160-0576

81602215
01&0-2209
0180-01%7
0180~01%7
t1&0-0576

F160-0574

1#01-1068
19201-0040
H020-592%2
1701~-0840
1201-0376

AURMM =i~ AN NN SOOI bR U000

FR N R 4]

F -l (2541 (L AN ]

o~ (L4

AL~

o (L= N e 8

Lo A ]

CAPACTTOR-FXD
CAPACITOR-FXD
CAPACTTOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR~-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPACEITOR-FXD
CAPACEITOR~FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPALCITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
LAPACITOR~-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAFACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXB
CAPACITOR-FXD
CAPACITGR-FXD

CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR~-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD

CAPACTITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTOR-FXD
CAPACITOR~FXD

CAPACITOR-FXD
CAPACETOR-FXD
CAPACLITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR~FXD
CAPACITOR-FXD

CAPACITOR-FXD

DIODE-GEN PRP

47G1PF 4+~1% 300VDC MICA
J00¥F +~1X J00VDC MICA

2400PF +-1% 300VDC MICA
1200PF +-1% 100VDC MICA
LAUF +-20% 50VDC CER

24009F +-1% 300VUDC MICA
1700PF +-1% 100UDC MICA
1700PF +-1% 100VDC MICA
L1UF +-20% S0VDC CER

JOIUF +-1Z 100VDC MICA

CAPACITOR-FXD .1UF +-20% 50VDC CER
CAPACITOR-FXD 1UF +-20% 50vOC CER

JOIUF +-1% 100VDC MICA
JAUF #2087 S0VR0 CER
JUF +-20% 50VDC CER
400PF +-1% 300VDC HICA

AYGIPF +-17% 300VUDC MICA
JAUF +-20% TOVDC CER
10UF+-10% 20VDC TA
JOTUF +-1%Z 1D0VDC MICA
L01UF +—1% 100VDC HICA

LIUF +-20% 500DE CER
1R00PF +-1% 100VDC MICA
2400PF +-1% 300VDC MICA
L1UF +-20X% %S0VUDC CER
JIUF +-20% S0VLC CER

1200PF +-1% 100VYDC MICA
2400PF +-1% 3DOVDC MICA
JUF +-20% S0VDC CER
CAUF +-20% UOVDC CER
2250PF +-17% 300VUDC MICA

JIUF +-20% SO0VDC CER
UF +-207% SOVDRC CER
J&0PF +~17%Z 300VDC MICA
JAUF +-20% S0VDE CER
CAUF ++-247% S0VDC CER

JAUF +-20% 50VDC CER
CGIUF +-1% 100YDC MICA
JAUF +-20% S0VDC {ER
LJB1UF +~-1Z 100VDC MICA
1700¥F +-1% 100VDE MICA

1100PF +-5% 300UDC MICA
1200FPF +-1% 100VDC MICA
2400PF +-1% 300VDC MICA
1700FF +-1% 100VDC MICA
JAUF +-282% 509VDC CER

JAUF +~-20% 50VHC CER
J1UF +-20% B0VDC CER

10UF+-10% 20UDL TA
1700PF +-1% 100VDC MICA

+1UF +-20% SOVDC CER
JAUF +-~20% BOVRC CER

VO1UF +-1% 100VDEG MICA
L1U0F +-20% 50VDC CER
JAUF +=20% S0vDC CER
AUF +-20% S0VDC CER
LAUF +-20% S0VDC CER

C0IUF 412 100VDC HITA
LHUF +-20% S0VDC CER
JAUF +-20% S0VDC CER
JAUF +-20% S0VDC CER
JAUF +-20% S0VDL CER

7G0PF +-5% 300VDE MICA
I6RPF +-0% J0QVDC HICA
2. 2UF+~10% 20VDC TA
2. 2UF+-10% 20VDLC TA
JAUF +-20% S0VDC CER

CAPACITOR, HAND SELECTED ONLY IF NEEDED

C1UF +-20% S0VDC CER

CAPACITOR, HAND SELECTED ONLY IF NEEDED
DIODE~SM SIG SCHOTTKY

DIODE-SWITCHING 30V G0MA 2NG DOD-35
WIRE 2-1/2 1IN,
DIODE~SWITCHING 30V H0MA 2NS D0-3%

{REPL FOR CR4)
3%V 50MA DO-35

72134
28480
28480
28480
23489

£8480
2848¢
28484
28480
z84810
28480

28480

29484
20480
28480
72136

72138
268480
S6289
28480
28480

28480
28480
28480
28480
28480

ZB4B0
284810
294890
28480
72136

28480
28480
28480
28480
28480

28480
28489
28480
23480
4204849

2l480
2p4B0
28480
284810
26480

28480
28480

56289
28400

28480
26480

28480
20480
28480
284849
23480

23480
28480
28480
28480
28480

zZ8480
284810
GHRABT?
Te2BY
28439

2B480

284480
28480
28480
28480
28480

DMROF4751F0300WCR

0160-2534
0160-0218
0140-3221
0163-0576

41600218
01683024
G160-2024
01560-0578
01&£0-3548
0160-0576

0160-0576

0160-2548
0160-0576
6160-8576

DH1EF401F0309WVICR

DMEBF47S51F0300UWVICR

01600576
15GD106X7020B2
N1&60-3548
01603548

0160-0%76
0164-32%1
1160-p218
0160-0576
01&60-0576

01603291
014£0-0218
0140-0576
01&60-0576

DMADFREI0RFOIH0WVIC

0160-0576
0168-0576
91602537
0160-0576
9160-0%76

0160-0576
1160-3%48
0160-0574
0140-3548
0160-3024

01&0-321%
0160-32%1
0160-0218
0160-3024
0160-0576

0160-0576
N$60-0576

150D106X702082
$160~3024

0160-0576
01460-D576

1160-3548
0160-0574
0160-0%578
0160~-0576
01460-0576

016£0-3548
0160-0576
0160-0376
0160~-0578&
01&£0-0576

01 46£0-221%
0160-2209
150D225X7020A2
150D225XP020A2
0150-0578

N160-0976

1901 -1068
1901-G040
B020-5252
1701-0040
1901-0376

See introduction to this section for ordering information
*Indicates factory selected value
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Medel 4935A Replaceable Parts

Table 6-3. Replaceable Parts {Continued)

Reference HP Part
Designation Number

Description Mfr Part Number

A3CR7 1901-0378 DIORE-GEN PRP 35 50MA DO-35 1901-0376
A3CRS 1801-0518 DIQDE-SCHOTTKY 5082-5509
A3JCRI 1901-0518 DIQDE-SCHOTTKY 5082-6509
A3CR10 1801-0376 DIODE-GEN PRP 36V 60MA DC-356 1901-0376
A3CR1 1801-0518 DIODE-SCHOTTKY 5082-5609

AJCR12 1901-0618 DICDE-SCHOTTKY 5082-5609
AJCR13 1901-0050 DIODE-SWITCHING 80V Z00MA 2NS DO-35 1801-0080
AJCR14 1801-0050 DIODE-SWITCHING 80V 200MA 2NS DO-35 1901-0080
A3CR15 1901-0518 DIODE-SCHOTTKY E0B2-5502
AJCR16 1901-0518 DIODE-SCHOTTKY 6082-5502

AJCR26 1801-0050 DIODE-SWITCHING 80V 200MA 2NS D0-36 1901-0050
AJCR27 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-36 1901-0050

A3N 1260-0257
A3J4 1261-5063
1261-6947

CONNECTOR-RF 3MB M PC 50-QHM 1260-0257
CONNECTOR 6-—PIN M POST TYPE 1251-5063
CONNECTOR-SGL CONT FIN .026-IN-BSC-SZ 5Q 1251-6247

AJJu 1200-0473
1251-4398
A3JUZ 1200-0473
A3JU3 1200-0473
A3Ju4 1200-0473
AJJUB 1200-0473
1251-4398
AT 1251-6947

SOCKET-IC 18-CONT DIP DIP-S5LOR 1200-0473
SHUNT, 4-POSITION 1251-4398
SOCKET-IC 16-CONT DIP DIP-SLDR 1200-0473
SQCKET-1C 16-CONT DIP DIP-SLOR 12000473
SOCKET-IC 16-CONT DIP DIP-SLDR 1200-0473
SOCKET-IC 16-CONT DIP DIP-SLDR 1200-0473
SHUNT, 4-POSITION 1251-4388
CONNECTOR-5GL CONT PIN 026-iN-BSC-8Z S5Q 1251-6847

O—=EOmEO_m OQ©-=

RESISTOR 10K 1% .125W F TC=0+-100 2444 C4-1/8-TE-1002-F
RESISTOR 10K 1% 1254 F 7 24546 Ca~1/8-T0-1002F
RESISTOR 231 1% . 245486 C4-1/8-T4-931R-F
RESISTOR 585 1% .125 A HE4B0 0698-63%3

RESISTOR {K 1% ,123W F TC: 24046 C4-1/8~-TO~1081~F

AJR1 07370442
AJR2 D757-0442
AIR3 06994465
A3R4 0698-6393
AIRS 47570280

W LT g -0

RESISTOR 6.19K 1% ,120W TC=0+~180 12701 MFAL1/8-10-6191 ~F
RESISTOR &.1%K L1254 TC=0+-100 19701 HF4CL/8-T0~6191-F

AZRE 0757-0290 F
F

RESISTOR &.19K 1% .125W F TC=0+-100 19704 HEAL1/BH-TO-5191~F
F
F

AART7 07%7-0290
A3RE 07570290
AJRY 0698-0084
A3R10 1478-0084

RESISTOR 2,15K 1% 125w TE=0+-100 24546 c4-1/8-T0-2151-F
REGIGTOR 2.19K 1% 1854 TC=0+-100 24%46 C4-1/9-7T0-2151 ~F

LA gD |

RESISTOR 2,1GK 1% .125W F TC=0+-100 24546 ta~-1/8-T0-2151~F
RESISTOR 30.1K 1% 1254 F TC=0+-100 24546 Ca-1/8~70-3012-F
METWORK-RES 10-51P100.0K (HM X ¢ nii121 210A104

RESTSTOR 10K 1% 1254 F TL=0+-100 24546 CA-1/B-TO-1002~F
RESISTOR 10K 1% . 12%W F TC=0+-100 2abae CA-1/8~T0-1002~F

A3RT1 0698-0004
A3R1Z 0757-0453
ABRLG 1810-0281
AIR T4 0757 -0442
AIRI7 b7L7-0442

B IV

RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0~-1002-F
RESISTOR 31&K 1% ,123W F TLC=0+-100 28480 16983457
NETWORK~-RES 10~5TP100.0K OWM X 9 t1121 210A104
NETWORK-RES &-H5YIP100.0K OHM X I 11236 750-61~R100K
HESTSTOR 10K 1% 128 ¥ TC=0+-25 28480 0678-6340

AJRLR 0757-0442
A3R 19 U698 -3457
AZRZ0 1810-0281
A3R21 1910-0349
AdR22 04698-4360

& 0

RESISTOR-TRMR 2K 10% C TOP-ADY 17-TRN ©aag0 2100-3882

RESISTOR 3,48¢ 1% ,12%W F TC=0+-100 14546 C4-1/8-TD—-3481-F
RESISTOR 3.83K 1% .125W F TC=0+-100 146 C4~1/8-T0-3831-F
RESISTOR 10K .1% .125W F 2AS4E Ca-1/8-TD-1002-F
RESISTOR K .1% 1256 F 1 2ahAe C4--1/8-T0-5001-F

AIREZZ 21900-3882
AARZYH B&EY8-3152
A3R27 0698-3153
ASR28 0767-6360
A3R2Y 06986320

RESISTOR S11 1% 1254 F TC 24546 Ca-1/8-TO~%11R-F
RESISTOR 511 14 ,12BW F T 2ATAE Ca-1/8-T0-511R-¥F
RESISTOR-TRMR LK 10Z C TO | 28480 2100-3883
RESISTOR 10K 1% .125W F TC=0+-100 24545 c4-1/8-10-1002-F
RESISTOR 10K 1% .1258W 24546 CA-1/8-TO-1002-F

ASR30 07%7-0416
A3R3Z D7L7-0416
A3RIZ 21003883
A3R 34 0757 -0447
A3R35 0757-0420

REBISTOR 15.8K 1% .125W F TC=0+-100 2A%4h £4-1/8-T0-1582-F
RESISTOR 24544 CA-1/8-T0-1582-F
RESTSTOR {.1% 1% 1205M F T 24%446 C4-1/8-Td-1101~-F
RESISTUR 2.37K 1X .123W F H2ATGAE C4-1/8=-TD-2371-F
RESISTOR 10K 4% .128W F Tos 24546 Ca-)/8-Ti-1808-F

AZR 34 016954480
A3R37 0698-4400
ASRIE 0757-0424
A3R3Y 16968-3150
AJR40 0757-6360

REGISTOR 10K 1% .12%W F TC= 24546 (A4-1/8-T0-1002-F
RESISTOR 10K 1% .1256W 24546 CA-1/8-T0O-1002-F

RESTSTOR 15 8K 1% .125W F TC=0+-100 2AG46 CA-1 /8T 0-1583-F
RESTSTOR 1%.BK 1% 1S TE=0+-100 24044 C4-1/8-T0~14582-F
REGISTDR 4.64K 12 128 : 24546 4=-1/8--Th-4641-F

ATRAD 0757-6360
A3R43 0757-0420
A3RA4 06984480
AIR4T N6P8- 4480
AIRAL B&YB-3155

—Ned Dy Dowy~s OICDD

RESISTOR 9.76% 1% 129W F TC=0+-100 030ne8 PHEGE-L/B-TU-7761~F
RESISTOR 1.111K .1% .126W F TC=0+-25 18701 MF4C1/8-T9-111R-B
RESISTOR 10K 1% .126W F TC=0+-25 28480 0698-6360

RESISTOR 2.37K 1% .125W 24546 CA-1/8-TO-2371-F
AESISTOR 1.96K 1% .125W 24848 CA-1/8-TO-1961-F

AZRAY 06PB~- 447G
A3RA4YH 0698-7847
AZRAT 0898-6360
A3RG0 0698-3409
AJRB1 0698-0083

[ W XX .

See introduction to this section fer ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts {Continued)

Mfr
Code

HP Part
Number

Reference

Designation Mfr Part Number

Description

0757~8864
0757-06364
C4-1/8-T0~1963-F
C4-1/8~T0~101~F
Ca4-1/8-T0~-3111-F

RESISTOR 301K 1% 54 F TC=0+-100 28480
RESISTOR 20tK 1% .SW F TO=0+-100 28480
RESISTOR 196K 1% .12SW F TC=2+-109 24546
RESISTOR 100 17 .125W F TE=0+-100 24545
RESISTOR S.11K 1% .125W F TC=0+-100 24546

AZRGE 0757 -0864
AJRE3 0757-0864
ASRS4 D&PB-3453
AZRSS 0757-0401
AJBRS6 07%7-0438

o0

24548 C4-1/8-TO-4641-F
C4-1/B-TO-2152~F
CA-1/8-T0-1472-F
0698-6360
CA-1/8-TC-131-F
CA-1/8-TO-121-F

RESISTOR 4.64K 1% .125W F TC=0+-104
RESISTOR 21.8K 1% 125w F TC=0+-100 24546
RESISTCR 14.7K 1% .125W F TC=0+-100 24548
RESISTOR 10K .1% .125W F TC=0+25 28480
RESISTOR 1.33K 1% .125W 24546
RESISTOR 133K 1% .125W 24546

A3R57? N498-315%
ABREB 0757-01%9
A3RGT? 06%9-3154
AJRE0 0698-6360
AJRE2 0767-0317
A3RE3 0767-0217

[ -0 R
T}

Ca-1/B8-TU-1602~F
2100-3882
C4-5/B=-T0-1102-F

RESISTOR 10K 1% .125W F TC=0+-100 24544
RESISTOR-TRMR 2K 10% C TOP-aADF 17~TRN 283480¢
RESIGTOR 10K 1% .125W F TC=0+-100 24546

A3RES 07570442
ASRGS 2100-3802
A3RGE 07570442

AURLY

AJRGE
A3RLY

06H9B-3157

1757-0444
0757-019%

d O DG

RESISTOR 19.86K 12

RESISTOR 12.1K 1%
RESISTOR 21.9K 1%

L1E8W FOTC=04-100

.125W F To=0+-100
L1350 F TC=0+-100

24546 L4-1/B~-TO-1962-F

24544
24546

ca-1/8-To-1212-F
C4-1/8-70-2152-F

C4-1/8~T0-751-F
Ca-1/8-T9-1962-F
C4-1/8-T0-751~F
C4-1/8-TC-1001-F

CA-1/8-TO-2371-F
CA-1/8-TO-231-F
C4--1/8-TO~1211-F
C4-1/B-T0-2151-F
2100-3881

RESISTOR 750 1% .125W F Ti=8+-100 24544
RESISTOR 1%,6K 1% ,1235W F TC=0+-100 24%44
RESISTOR 750 1% .125W F TC=0+-100 24044
RESISTOR 1K 1% .125W F TC=0+-100 24546

RESISTOR 2.37K 1% .1256W 24546
RESISTOR 237K 1% 125W 24546
RESISTOR 1.21K 1% 1264 F TC=0+-100 24546
RESISTOR 2,15 1% 1256 F TC=0+-100 245486
RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 24480

AIRT70 IVG7-0420
ABR71 06983157
A3R72 0757-0420
AJRIRA 0757-0280

&

N GG e

A3RT3 0698-3150
A3R74 0698-3150
A3R7T 0757-0274
AJR74 0698~4 084
ABRZ7 2104-3881

~ oA

REBISTOR 100K 17 ,129W F TC=0+-100 #4548 T4-1/8-T0-1003-F
RESISTOR 232K 1% 1254 F TC=0+-100 24548 Ca-31/8~-T0~2323~F
RESISTOR 36TK 1% .125W F TC=0+4-25 29490 016990595
AESISTOR 134K .1% .126W F TC=0+-26 28480 0699-1078

RESISTOR 113K 1% ,1254 F TC=0+~100 24546 C4-1/8-T0-1133~-F

AIR78 0757-0465
A3RT? b678-4530
AJSRED 06770595
AZRB1 0698-1078

ABRBZ 04698-4516

=0 E o

1678-4158
169863610
06%8-4158
1678~6360
£4-1/8-T0~-2942-F

RESISTOR 100K .1% . 125W F TC=0+-50 28480
RESISTOR 10K .1% ,125W F TC=0+-25 20480
RESISBTOR 100K ,1% .13%W F Te=0+~350 28480
RESISTOR 10K ,1% .135W F TC=0+-23 2834817
RESISTOR 29.4K 1% ,12%W F TC=0+-100 24544

A3RB3 N699-4158
AJRBA 0698-6300
AJRBE D&7B8-4158
AJZRBS 1698-6360
A3RB7 1678~4490

oo

Ca~1/,8-TO-2%42-F
0699-0566
0697-05466
C4-1/8-TG-1001-F
MF4C1/8~-T9-1111R-B

RESISTOR 29.4K 1% .125W F TC=0+-100 24546
RESISTOR 25.3K .1% ,328W F TC=0+-2% 28480
RESISTOR 25.73K 1% (120W F TC=0+-2% 20480
RESISTOR 1K 1% 128W F TC=0+-100 24546
RESISTOR 1.111K 1% 12%W F TC=0+-2% 19701

AjdRge 0498-4490
AZRBY Ne¥9-0566
AR D 0699-0566
A3R?1 0757-0280

AJRTR2 06%8-7847

LN

34678-6360
0698~-8638
D698-6445
0&99-0086
0699-058%

RESISTOR 10K .1% ,13%W F TC=0+-25 28480
RESISTOR 3.16K .1% .125W F TC=0+-25 22480
RESISTOR 6.B38K .1% ,125W F TC=0+-2% 26480
RESISTOR 1856.36%K 1% ,12%W F T(=0+-25 28480
RESISTOR 240,738K 1% 1254 F TCxD+-25 28480

A3RT3 069863460
AZRT4 0698-8630
A3RPS N698+ 6445
AURYE 46990504
ABRIT 06%9%~-0585

NDopae

$698-6467
1&79~0587
8679-0588
2100-3883
MFACY/8~-T0-1742-C

RESISTOR 16.%K 1% .125W F TL=D+-50 28480
RESISTOR 12.918K ,1% 1250 F TC=0+~25 as4d0
RESISTOR 18,171K 1% ,12GW F TCO=0+-23 28489
RESISTOR-TRMR 5K 10% C TOP-ADF 17-TRN 228480
RESISTOR 17.4K 20X .12%W F TC=0+-100 19701

AZRB 01698-564467
A3ZRT? 06990587
A3R100 06749-0588
A3R102 2100-3883
AJR103 16%0-7413

[0 3

16786423
MFACL/B-TO~1742~C
t&9B~-8858
0698-8838
MIF4C1/B8~T2+2071~B

REEISTOR 31.20K .1% 12%W F TC=0+-25 2p480
RESISTOR 17.4K .25% ,125W F TC=0+-100 19701
RESISTOR 12 . 4K .§X 125W F TC=0+4-2% 28480
RESISTOR 122.4K .1% 1250 F TC=0+-2%5 25480
REBISTOR #.09K 1% ,125W F TC=0+-50 19701

ABR104 Ve70~5423
A3RI0G 069¢-7413
AZR106 te7B-B858
AGR1D7 678858
AJR10B 1698~792%

[L Rl I )

MF4C1/8-T2-70%1-B
06786360
06986467
Q699-0066
0629-035686

AZR107 1498-772%
A3RLTD 1698-6360
AZR111 06%0-6467
A3R11Z 16920564
AZRI1Z 06990566

RESISTOR ?.09K .1X .125W F TC=0+-50 19701
RESISTOR 10K .1% .12%W F TC=0+-25 28400
RESISTOR 16.9K 1% ,425W F TC=0+-30 ag480
RESISTOR 25.5K .1% 12854 F TC=0+-25 FH480
RESISTOR 25.0K 1% .12%W F TC=0+-25 28480

PN . L]

0678-6445
01690-8638
MFAC1/8-TO-1332~F
06720589
r4699-n5ES

RESISTOR &.83BK 1% .12%W F TC=04+-2%5 ~B4B0
RESISTOR 3.16K ,1% 125K F TC=0+-25 20480
RESTISTDR 13.3K 1% 1256 F TC=04-100 19701
RESISTOR 34.334K 1% .12%W F TC=0+-0% 283480
RESTSTOR 34,334K .1x 1250 F TG=0+-25 28480

ABR114 0149B-5445
ABR1IS 0694818638
A3R116 0757-028%
AJRL17 06990589
A3R118 N6&99-0589

il R ]

06986360
N698-6360

RESISTOR 10K .1% ,12%W F TC=0+-23 28480
RESIBTOR 10K .1% 1254 F TO=0+-25 28480
RESISTOR 18,171 .1%Z .125W F TC=0+-2% 28480 01679-0588
RESISTOR 12.4K 1% .125W F TC=04-25 28480 0698-8858
RESISTOR 738.5 .1% 125W F TC=0+-25 24546 NESS

AJSR11Y 0698-634D
AIR12D L698-6360
AZR121 04790580
AJRL22 0698-8868
AZRIR3 0699-0184

!f-—?'j

RESIGTOR 6.19K 1% .125W F TC=0+-100 12701 WF4C1 /B=TB—-6191~F
RESISTOR 6.19K 1% .12GW F TC=0+-140 19701 MEACT/B-TU-6191-F
RESISTOR 31,25K (1% .12%W F TC=0+-25 zB480 169064213
RESIGSTOR 44,2 %% .185W F TC=0+-50 2445 NGA~1/8-T2-4423-1
RESISTDR 357K 1% (1254 F TC=0+-100 28480 6P 4-4537

HIR 124 07%7~-02%4
ASRILIG 07570270
A3R126 0698~-6423
AIR127 06908--6754
AJR1E2R 1698-4537

mrursaA Qme oo

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A

Table 6-3. Replaceable Parts (Continued)

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr
Code

Mfr Part Number

A3R129
AJR13Z
A3R1349
A3R13%

AJR 134
A3R137
ABR13B
A3R13%
A3R140

AZR141
AJBR142
A3R143
ABRLAS
AZR 14T

A3R146
A3R147
A3RLAB
A3IR147
A3RLED

LELRE
AZR15B
A3R1SY
AUR1HD
A3R1&1

ATR162
AZR163
A3R1L4
AJR16S
A3R1GS

A3R1I67
ABR1I7E
ABR177
AJR 178
A3RI7Y

ABR1IBO
AR 181
A3R 182
AJR1B3
AIR1B4

A3R18S
A3R187
AIR2D1
A3R202
AJR203

A3R204
A3R206
A3R206
A3R207
A3ZR208
A3T1
A3TP2
A3TP3
A3TP4
A3TPS
A3TPE

AJTPY
AJTPY
AJTPIO
AJTEI1
A3TF12

AJTP13
A3TP14
A3TP15
A3TP21
A3TP22

AZTP23
A3TP24
A3TP25

A3

0898-7585

2100-3883
Ne78-6360
0698-56360

06578-63460
BLHPF-0570
0698--3454
06770994
01679-057a

DePI-0574
069%-0594
1678-8337
N&?8-8068
NG¥2-05%7

0698-6447
0698-£446
01697 -0592
046%8-4360
1698-6360

0AFF-05%0
0697-0397
06990097
b&49B-6360
De7B8-6360

1698-879%
G699-0593
06990593
B697-0600
1699-0591

0757-0443
1698-8638
0678-56445
0490 -7847
N67B-6360

2100-3883
07%7-0280
0757-0421

0757-0280
0757-045%

07%7-0401
0698-64467
1757-04%8
0757-0401
17570458

0757-0401
0688-4002
1810-036%
0698-6445
$020-5252
9100-3498
1251-6947
12571-6947
1251-6847
1251-6947
1261-6947

1251-6947
1251-6947
1251-6847
1251-6947
1251-6947

1251.-6947
1251-5947
1251-6947
1261-6947
1261-6947

1251-6947
1251-6947
1251.6947

18260712

CHLWY PrOUS GNNNY PR h P O0 ~mEm SOoBAC 0@

NeE NP o

[=j=Ro)ofa) QOO0 L Wh—=0

[aloleNeRa)

o000

RESISTOR 316.2 1% .125W F TC=0+~25
REGISTOR-TRMR GK 10% C TOP-ADI 17-TRN
RESISTOR 18K .1% .125W F TC=0+-25
RESISTOR 10K 1% .1358 F TC=0+-25

RESISTOR 10K .1% ,125W F TC=0+-25
RESISTOR 15,78BK 1% 1258 F TC=D+~Z5
RESIGTOR 2B7K 1% ,125W F TC=0+-100
RESISTOR 4.12K 1% .12%W F TC=0+-20
RESISTOR 4.12% .1% .125W F TC=0+4-29

RESISTOR 2,21K 1% (12%W F TC=0+-23
REGISTOR 2. 21K 1% 1254 F TC=0+-23
RESISTOR 10.7K .1% .12%W F YC=0+-59
RESISTOR 4.99K ,2GZ ,i20W F TC=0+-25
RESISTOR 2.26K .1% .1205W F TC=0+-25

RESISTOR 683.8 1% .126W F TC=0+-25
RESISTOR 2.162K 1% .125W F TC=0+-25
RESISTOR 7. 741K ,1%Z .12%W F TC=0+-20
RESISTOR 10K .1% ,1254 F TC=0+-20
RESISTOR 10K .1% .125W F TC=0+-23

RESISTOR 15.7%BK .1% 125W F TC=0+-2%
RESISTOR 2.26K 1% 125w F TC=0+4-25
RESISYOR 2,26K 1% (1254 F TC=0+-23
RESISTOR 10K 1% ,120W F TC=0+-2%
RESISTOR 10K 1% 1254 F YO=0+-2%

RESIGTOR 21.3K .1% .125W F TC=0+-25
RESISTOR 13.665K 1% 1250 F TC=0+-23
RESISTOR 13.665K 1% .128W F TC=0+-3G
RESISTDR 108.%02K 1% 1254 F TC=0+
RESISTOR 140 . 158K 1% .12%W F TC=0+-20

RESISTOR 11K 1% .125W F TC=0+-100
RESISTOR 3.1&6K 1% 125w F TC=0+-2G
RESISTOR &6.8B38K ,1X 125U F TC=0+-2%
RESISTOR 1.111K 1% .12%W F TC=0+-20
RESISTOR 10K ,1% ,125W F TC=§+-25

RESISTOR-TRMR 5K 10Z C TOP-ADT 17-TRN
RESISTOR 1K 1% 1250 F T +-1900
RESISTOR B2% 1% .125W F T +~-100
RESIBTDR 1K 1% .12%W F TC=0+-100
RESISTOR 100K 1% ,125W F TEC=0+-100

RESISTOR 100 1% .1205W F TC=0+-100
RESISTOR 16.9K 1% ,129W ¥ TC=0+-50
REGIGTOR S1.1K 1% 12354 F TC=0+-100
RESISTOR 100 1% .12%W F TC=0+-100
RESISTOR 51.1K i% .125W F TC=0+-100

RESISTOR 100 1% .126W F TC=0+-100
RESISTOR 5K 1% .125W F TC=0+-100
NETWORK-RES 6-5IP 100.0K OHM X5
RESISTOR 6.838K 1% 126W F TC=0+-25

WIRE 1/2 IN,

CONNECTOR-SGL CONT PIN
CONNECTOR-3GL CONT PIM
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

IC 0F AHP LOW-BIAS-H-IMPD DUAL.

TRANSFCRMER-POWER 100/120/220/240V

025-IN-BSC-SZ SQ
025-IN-BSC-5Z 5Q
025-IN-BSC-5Z 5Q
025-IN-BSC-SZ 5Q

.025-IN-BSC-$2 SQ

.025-IN-BSC-5Z 8Q
.025-IN-B5C-SZ 80
.026-IN-BSC-5Z 5G

026-IN-BSC-5Z 3C

026-IN-BSC-SZ 5Q

{025-IN-BSC-8Z SQ
025-IN-BSC-5Z SQ
025-IN-BSC-5Z SQ

.025-IN-BSC-5Z 5Q
.025-IN-BSC-5Z 8Q

025-IN-BSC-5Z 50

.025-IN-BSC-$Z §Q

025-IN-BSC-SZ 8Q

a-prp-p

28480

28480
28480
28480

28480
28480
24545
28480
28480

28480
a2u480
19701
12701
284480

28480
28480
28480
28480
256480

28480
22480
28480
28480
284849

28480
28480
PE4ARD
28480
28480

24544
28480
28480
19701
28480

20480
24546
24546
24546
247546

245446
20480
24546
24546
24546

24546
24546
11236
28480
28480
28480
28480
28480
28480
28480
29480

28480
28480
28480
28480
28480

28480
28480
28480
28480
28480

28480
28480
28480

0698-7585

2160-3683
Ne%8-4360
016996360

0698~-6340
B&H99-DG90
CA~-1/8-T0~2873-F
NHEPF-0UPE
G699-05%6

B&?9-0TT4
0699-0594
MF4C1/8-T2-1072-D
MFAC1/8-TF-4991~L
1699-0597

0698-6447
0696-6446
16990592
1698-563610
$698~6360

N&PP-0TFD
P6H99-0597
0699-0T9?7
24948-63560
0698-6360

0698-8797
0699-0593
8699~0593
N699-0600
869901591

Ca~1/8-T0-1102-F
0696~8638
06986445
MFA4C1/B-T9-1111R-B
negB-635610

21 00--3883

C4-1/8-T0-1001-F
Ca-1/8-TU-825R-F
c4-1/8-T0~1001-F
£4-1/8-T0~1003-F

C4-1/8-T0-101~F
0698 -6467
C4-1/8~TD-5112-F
C4-1/8-TO=101~F
C4-1/8-T0-5112-F

C4-1/8-TC-101-F
C€4-1/8-TG-6001-F
750-61-R100K
0688-6445
5020-6262
9100-3498
1251-6947
1251-6947
1261-6947
1261-6947
1261-6947

1251-6947
1251-8947
1261-6847
1251-6847
1251-6947

1251-6947
1251-5947
1251-8947
12516947
1251-6947

1251-8947
1251-6847
1261-6847

LF 353N

A3L2 1826-0138 IC COMPARATOR GP QUAD 14-DIP-P PKG L.M3AFN
A3UI 182606224 IC COMV V/FREQ 14-DIP-F PG VECIRKP
A3U4 1B26-04B6 IC 0P AMP LOW-BIAS-H-IMPD TO-99 PHG LF351AH
AJUS 1826~0742 IC PRECISION 10V REFERENCE, ADS81) 28440 18260742

See intreduction to this section for ordering infermation
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts (Continued)

!-gm;

Reference HP Part _— Mfr
Designation | Number Description Code Mfr Part Number

AJ3UG o IC CONY B-B-D/A 1&6-DIP-PF PXE 243645 AD7DR2A4IN
A3U7 IC LCH CHMOS COM CLOCK QuAab 01928 LD4 ) A2BE
AjUs B0~ 1954 IC LCH CHOS COH CLOCK QUAD 245 D40 42RE
AU 182019546 IC LTGH CHOG COH CLOCK QLD & Cha0a2BE
Alll2 1820-2324 10 XIL.TR CMOS TTL-TO-MOS HEX MC14504TCP
LRATRR iB20-1313 IC MULTIPLXR 8-CHAN-ANLG 16-DIP-P PXG nieee CD4UST1RE

AdULA 18240208 10 0F AMP GP 8-DIP-P PKG 27014 LMA10N
AZUIS 182606867 b 1T 0P AMP LOW-BIAS-H-IMPD 8~DIP-P PKG 27014 LF N

!sf,l% l

AllS 1826-0712 IC 0F AMP LOW-RIAS-H-IWFD DUAL B-DIF--P 27014
A3y 18201906 IC LECH CHMOS COM CLOCK QUAD [ERF
A3LZ2D 18260741 IC OF AMP LOW-BIAS-H-IMPD DUAL TO-%%7 PKG 04713 MCE4N0ZAG

A3 18266735 : I OF AMP H-81EW-RATE 8-DIP-P PKE I437% HAZ-3507-5
Aluz2 1826-0735 IC DP AMP H- ~RATE 8~DIP-~P PKG 34371 HAS-R2507 -5
A3uR3 1826-0735 IC OF AMP H-5LEW-RATE 8-DIP-P PKG 34371

A3UR4 18240735 IC 0P AMP H-SLEW-RATE 8-DIP-P PKG 34371 Ha3~2507-5
A3L2B 1826-0735 1C OPF AMP H-SLEW-RATE 8-DiP-P PKG 34371 HA3-2607-8
AldL246 1826-0208 IC 0P AMP GP 8-DIP-P PKG 27014 LLM3 10N

AJUZ? ; IC SWITCH ANLG DAL 16-BIP-C PKG 32293 THEI430DE
AdUzZE 3 . IC OF AMP GP 8-DIP-P PR 27014 1.431 0N
AZuU2% 1826-0208 k IC 0P AMP GP B-DIP-P PKG 27014 LM31 0N
AZU3D 1816~0735 1 IC OF AMP H~SLEW-~RATE 8-DIP-P PKEG 34371 HAZ-2507 -5
A3U31 tB2e-0 I 0P AMP LOW-EIAS-H~IMPD QUAD 14-~DIP-P LF347EN

AJU3R 12 T6 0r AMP LOW-BIAS-H-IHPD DUAL B8-DIP-P oy LF 353N
AT IC OF AMP GP 8-DIP-P PKG LM 10N
AZU34 1826-0741 SWITCH ANLG DHAL t&-DIP-C PKG 7 IHS043CDE
A3L3G 1B826=-0740 SWITCH ANLG DAl 186-DIP-T PKG KYelelons THI0A3CHE
ABUIS 1R26~0665 OF  AHP LOW-BLAS-H-IMPD QUAD 14-DIP-P 27014 LF347BN

2

A3U37 3 5 L MULTIPLXR ANLG 14-DIP-F PKI 173%6 DGSOBCT
A8 3 3 IC OF AMP H-SLEW-RATE 8-Dif-P PKG 34371 HAZ-2507-5
ALY 20 - IC MULTIPLXR ANLG 16-DIP-P PKG 17854 PGHOBCT
A3UAD ] - o IC OP AMP LOW-BIAGS-H~IMPD QUAD 14-DTP-P 27014 LF247EN
Aduaz 1824-0734 p IC OF AHP WE 8-DIP-P PK( 34371 HA3~2627 5

AsUa3 1826~0667 IC 0F AMP LOW-BIAS-H-TMPD 8-DIP-F PKG 27014 LF3GIN
All4s 1826-0667 IC 0P AMP LOW-BIAS-H~IMPD 8-DIP-P PKG 27014 i
AJU4S 1826-0667 IC OF AMP LOW-BIAS-H-IWPD B-DIP-P PFKG 27014
AJU4S 18260712 IC OF AMP LOW-BIAS-H-IMPD DUAL B-DIP-P 27014
ALY 1BR&-0532 OP aMP GPF QUAD 14-DIP-( PUG 34371 HA1-4605-5

A3U48 1B26-0208 : IC OPF AMP GP 8-DIP-PF PKG 27014 L.M310N

A3USE 1826~0740 IC SWITCH AMLG DUAL 16-DIP-C PKG 32293 THI043CDE
LA3UE1 1BR6-0665 it QP AMP LOW-BIAS-H-IMPD QUAD 14-DIP~P 27014 LF347EN
AJUTE 1826-0208 IC OP AMP GP B-DIP-P PKG 27014 LM3LON

ASUSS 1826~0735 IC OP AMP H-BLEW-RATE §-DIP-P PHQ 34371 HAZ-2507-3
A3USS 1826~0467 IC DP AMP LOW-HIAS--H~IMPD B--DIP~-P PG e7hia LF351N

A3UXT 1200-0473 SOCKET-IC 16-CONT DIP DIP-SLDR 28430 1200-0473
A3UXE 1200-0473 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3UX1Y 1200-0473 SOCKET-IC 16-CONT D{P DIP-SLOR 28480 1200-0473

A% MISCELLANEQUS PARTS

226H0-0002 & NUT-HEX-DEL-CHAM 4-40-THD ,B&62-IN-THY 0006 ORDER BY DESCRIPTION
2a60-0012 2 @ NUT~-HEX-W/LKWR 4-40-THD .D074-IN-THK on0on ORDER BY DESCRIPTION
$150-0454 WIRE Z4AuWG W 300V PYG 7X32 8uL 29480 9150-0454

0280-1157 SNAP IN SPACER 00509 TCBS-4N

See introduction to this section for ordering information
*Indicates factory selected value

&




Model 4330A Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part
Designation | Number

Qty Description glga e Mfr Part Number

Ad 04935-60303 TRANSMITTER BOARD (STD UNIT ONLY! 28480 04935-60303

Adc 0160-3963
A4C2 0160-3963
A4C3 0160-3963
AdC4a 0160-0576

ALLCD 0180-304%
A4Ce 0160-2945
AAL? 0160-0%576
A4CH 01600576
AaCce 0160-0576

CAPACITOR-FXD 15UF + 5% 50VDC MET-POLYC 28480 0160-3263
CAPACITOR-FXD 15UF +-5% S0vVDC MET-POLYC 28480 0160-3863
CAPACITOR-FXD 15UF - -5% 50vDC MET-POLYC 28480 0160-3863
CAPACITOR-FXD .1U¥ +-20% 50VDL CER 28480 0160-0576

HO OO

CAPACTTOR-FXD 2200UF+30-10% 25VDE AL 2134840 031803045
CAPACTITOR-FXD 108UF+50-10% 3LVDC AL @48480 N180-2945
CAPACTITOR-FXD 1UF +-20% S0VUDC CER 20480 M63-0576
CAPACITOR-FXD ,1UF +=-28% 58VLHC CER 284810 N160-0576
CAPACLITOR-FXD LUK +-20% SiVDL CER 268499 B160~-0976

[LNLYLE. 2

A4C10 B160-0576
A4C11 0180-3045
A4C12 0180-2945
AAC13 0160-3456

AaC14 A1460-0574

CAPACITOR-FXD .1LUF +-20% SOULC CER 28480 R160-0576
CAPACITOR-FXD ZR00UF+50-10% 29VDL AL 211480 01830-3045
CAPACITOR-FXD 108UF+50-10% 3ISVDC AL 28480 N1B0-294%5
CAPACITOR-FXD 1000PF +-10% 1KVDC CER 26480 0160-3456

CAPACITOR-FXD . 1UF +-20% LIVDRC CER 2RaB0 0160-0576

JLE

AACTE 01803044
A4dCTE 8160-03574
A4C17 1160-0574
AAC20 0180-3486

ALC21 N160-05746

TAPACITOR-FXD F300UF+30-10% 14VDC Al 29480 0180~3044
CAPACITOR-FXD 1UF +~20% S50VDC CER 20480 0150~0574
CAPACITOR-~FXD . 1UF +-20% IVDC CER -1 0160-0576
CAPACITOR-FXD 1000PF +-10% 1KVDC CER 2R480 0160-3456

CAPACITOR-FXD IUF +~20% SOVDC CER 28400 M160-0%76

Mmoo

AAJL22 0160-0576
A4C23 NLe6d-0578
AACZ4 0160-2257
A4C26 0160-0376
AMCEB 0160~-0576

CAPACTTOR-FXD . 1UF +-20% 50YDC CER 20480 §160-0576
CAPACITOR-FXD ,1UF +-20% 59VUDC CER 284810 M160-0576
CAPACITOR-FXD 10FF +~5% S0UVYDC CER 0+-&0 28480 0160~-2257
CAPACITOR-FXD . 1UF +-20% S0VDL CER 2u480 0160-0574
CAPACITOR-FXD . 10UF +-20% 50V DC CER *na80 0160-0874

[ENT RN T

CAPACITOR-FXD .10UF +-20% b0V DC CER 20480 0160-05786
CAPACITOR-FXD 1UF +-20% HIVDC LER o480 0160-0576
CAPACITOR-FXD 330UF +50-10% 16¥DC AL 28480 ©180-3050

CAPATITOR-FXD .1UF +-20% 20VDC CER 28480 0160-0578
CAPACITOR~FXD 1UF +-20% T0VDC CER ©8480 0160-0576
CAPACITUOR-FXD .1UF +-20% SCVDC EER 28490 0160-0576

AACET 0160-0576
AACID 01600576
A4C3H 0180-3060

AACI2 0160-0576
A4C3S 0160-01576
AAC34 0160-0376

e e

A4C3D N160-05786
AAC34L 0180-0058
A4C37 01560-05756
AAC3g 0160--0376
A4039 0160-0576

CAPACITDR-FXD ,1UF +-20% SOVDC CER 284810 Ni6id-0578
CAPACITOR-FXD 3OUF+75-10% 25VDC Al Y6299 INDGNAGEREHCCA
CAPACITOR-FXD ,14F +~20% S0VYDC CER 284810 GL60--0076
CAPAGITOR-FXD .1UF +-20% S9VD( CER 213480 01460-0578
CAPAGITOR-FXD L 1UF +-20% S0vDC CER 208480 0160-0576

AR To @

A4CHD 0160-3094

A4C4a1 01160-05746
AACAD 0140-0578
A4Cca3 0169-329%
AACa4 0160-3291

CAPACITOR-FXD TUF +-10% 25VDC CER 284480 0160-3094
CAPAGITOR-FXD . 1UF +-20% SOVDC CER 28480 11&60-057&
CAPACITOR~FXD | IUF +-20% S0VDC CER 28480 01460-0574
CAPACITOR-FXD 1200PF +-1% 1006UDC MICA 28480 0160-3291
CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 01460-3291

A

AACAT 0160-0374
AACAL 2160-0376
AACAT 0160-0576
Aali48 N160~-0576
AdLCAP D160-0576

CAPACITOR-FXD 1UF +-20% S0VDC CER 28480 0160-0576 .
CAPACITOR-FXD .1UF +-20% BOVDC CER 284810 01460-057¢&
CAPACTTOR-FXD .1U¥ +-20% S0VDC CER 23480 014600576
CAPACITOR-FXD .1UF +-20% S0VDL CER 28480 01460-0376
CAPACITOR-FXD .1UF +-20% SHUDC CER 23480 0160-0576

[ARLNL R

A4CS0 014600576
A4CE1 01600574
A4CTE 0160-0576
A4CS3 0160-0576
LEIWT ) 01600576

CAPACITOR-FXD .1UF +-20% SIVDRC CER 28480 0160-0576
CAPACITOR~FXD 1UF +-20% S0vDC CER 2844910 0160-0576
CAPACITOR-FXD . 1UF +-20% SOVDC CER 29480 011600376
CAPACITOR-FXD ,1UF +-20x% S0VDC CER 28480 0160-0576
CAPACTTOR-FXD .1UF +-20% S0vDC CER 26480 0164-0578

e

AALSES 0160~-03127
A4S 0180-3124
A4CHZ 0180~-0197
AACED 0180-03197
AACHA §160-0578

CAPACITOR-FXD 1UF +-20% 25VDL CER 20480 01460-0127
CaPaCITOR-75 300 N.P, 284810 ¢18e-TRAY7I0
CAPACITOR-FXP 2,PUF+-10% 20UDE TaA LH2BRT 15NDR25XF020A2
CAPACITOR~FXD 2.2U0F+-10% 20VDC TA nazne? 1GURRP2EXP020A2
CAPACITOR-FXD ,1UF +-20X SOVDC CER 20480 0160-0576

(LR RN 8]

AACHES N160-0576
A4CE7 N160-0574
A4CED N160-0576
A4CsT 0160-0374
RACT() ni60-0127

A4CTY 0180-0374
A3CT2 Q180-1746
AACT3 0160-4833
AACIA 0160-4835
A4CT5 0180-0291

CAPACITOR-FXD ,1UF +-20% 58VDC CER 2284810 N160-06574
LAPACITOR-FXD ,1UF +~20% 5QVDC CER 20480 0163~0%76
CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 3160-0576
CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
CAPACITOR-FXD 1UF +-20% 25VERL CER 284810 6160-0127
CAPACITOR-FXD 1QUF +--10% 20VDC TA 56289 150D 106X902082
CAPACITOR-FXD T5UF +-10% 20VDC TAR 56289 150D 156X902082-DYS
CAPACITOR-FXD 022UF +-20% 100vDC CER 28480 160-4833
CAPACITOR-FXD 1UF +-10% 50vVDC CER 28480 0160-4835
CAPACITOR-FXD 1UF +-10% 35VDC CER 28480 0180-0281

W~ fe e

A4ACP1 12516947

=

CONNECTDR=-8GL CONT PIN .025-IN-BSC-5Z 5Q 28440 1251 -6947

A4CR1 1902-0041
AACR 4 1901-0033
AACRs 1901-0731
A4CR7 1802-3214

A4CRY 1%01-0731

DIODE-ZNR S5.11V S% DD-3T PD=. 4W 203480 1902-0041
DIODE-GEN PRP 180w Z00MA DO-7 284810 1901-0033
DIODE~FPWR RECT 400V 1A 283440 1901-0731
DIQODE-ZNR 16 2V 2% DO-35 PD=4W a284R9 1902-3214

DIODE-PWR RECT 400V ta 28440 1901 -0731

NN e

AACRI1D0 1901-0731
AACRLY 1901-0731
AACR1Z 1201-0731
A4aCR13 1901-0033
A4CR14 1901-0033

DIODE-FWR RECT 400V i H8a80 1901-0731
DIGDE-FWR RECT 400V 1A 2nasd 1?01-0731
DIDDE-PWR RECT 200V iA L8480 1901-0731
DIGDE~-GEN PRP 180y 200MA DO-7 28480 1201-0033
DI1ODE-GEN PRP 100V ZG60MA DD-7 28480 LRI1-0033

[SESIENIRN N |

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts (Continued)

li»-z:.;

Reference HP Part I Mfr
Designation | Number Qty Description Code Mfr Part Number

A4CRILS 1902-3214 DIODE-ZNR 16.2V 2% DC-35 PD=4W 284810 1902-3214
A4CR1& 1701-0731 DIODE~PWR RECT 400V 1A 284810 1961-6731
AACR17 1901-0731% DIODE-PWR RECT 400V 1A 28480 1901-0731
AACR18 1801-C731 DIODE-PWR RECT 400V 1A 28480 1901-0731
A4CR19 1801-0033 DIODE-GEN PRP 180V 200MA DO-7 28430 1901-0033

%

AACR20 19U1-0033 DIDDE-GEN PRP 180V 2U0MA DO-7 28480 1961-0033

AACREZ 1802-3214 : DIQDE-ZNR 16.2v 2% DO-35 PD=4W Z8a840 1902-3214
AACR24 19834-02%0 7 THYRISTOR-TRIAL TO-220AR 019 E TasH0d

A4CRET 1902-3105 DIODE-ZNR 562V 5% DO-36 PD=4W 294840 1902-3106

A4CR2E 1901-8739 PIODE-PWR RECT 400V 1A 28490 1901-0731
A4CR27 1901-0033 i DILDI EN PRF 1R2V 200MA DO-7 2R480 1901-0033
A4ACR2E 1901-0033 DIODE-GEN PRF 180V 200Ma DO-7 28480 1901-0033
A4CRET ienz-nanz 7 DIGBE-ZNR 15V §X D0-15 PD=1W TC=+ 0672 28480 1702-0202

AACR3D 1#02-0208 DIODE-ZNR 135V 57 DO-1% PB=1W TC=+, 0H7X 28480 1gp2-0202

Rl

CONNECTOR-SGL CONT PIN 026-IN-BSC-5Z 5Q 28480 1251-6947
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z SQ 28480 1261-6847

A4LSAL 1251-6847
AQCSA2 1267-6947

CONNECTOR 18-PIN M POST TYPE 28480 1251-6856
CONNECTOR-PC EDGE 25-CONT/ROW 2-ROWS 28480 1251-4573

AdJ2 1251-6856
A4L3 12561-4573

!-1:

CONNECTOR-SGL CONT PIN .026-IN-BSC-SZ SQ 23480 1251-6947
CONNECTOR-SGL CONT PIN .026-IN-BSC-5Z 5Q 28480 1251-6947
JUMPER-REMOVABLE FOR 0.026 IN SQ PINS 23480 1288-0141
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z SQ 28480 1261-6947
JUMPER-REMOVABLE FOR 0026 IN SQ PINS 28480 1258-0141

AdJUn 1251-6847
AdJU2 1261-6847
1268-0141
AdJUB 1261-6847
1258-0141

Moo o o (=N =)

CONNECTOR-SGL CONT FIN 025-IN-BSC-3Z 50 28480 1251-6947
JUMPER-REMOVABLE FOR 0.025 IN S0 PINS 28480 1258-0141
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-6947
JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1258-0141
CONNECTOR-SGL CONT PN .025-IN-BSC-5Z SQ 28480 1251-6947
JUMPER-REMOVABLE FOR 0 025 IN 5Q PINS 28480 1258-0141

AdJus 1251-6947
1288-0141
AdJU14 1251-6947
1258-0141
AdJU-14 1251-6947
12580141

MO OMO

%

WIRE-2-1/2 IN 28480 5020-5252
WIRE-2-1/2 IN 28480 50206252
WIRE-2-1/2 iN 28480 50205252
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z 5Q 28480 1261-6847

AdW1 5020-5262
Ad w2 5020-52562
AdJW3 5020.5252
Ad Wi 1261-6947

D www
=¥7]

TRANSISTOR PNP PD=50W FT= 20MHZ 28480 1863-0512
TRANSISTOR NPN S| PD=526MW FT= S0MHZ 04713 MPS-A42
TRANSISTOR PNP PD=60W FT= Z0MHZ 2848C 1853-0512
TRANSISTOR PNP PD=B0W FT= 20MHZ 28480 1853-0512
TRANSISTOR PNP ZN2804A 81 TO-39 PD=600MW 01295 2N2904A

Ad401 1853-0512
A4Q2 1854-0576
A403 1883-0512
Ad4Q4 1853-0512
A4Q5 1863-0012

@ oo

-

TRANSTSTOR NPHN 2N2218 I TO-5 PD=OEIMW 64733 2N2218

AARE 1834-0053
TRANSISTOR PNP SI PRD=310MW FT=250MHZ 28480 185300346

A4R7 1853-0036

ra

RESISTOR 100K 1% ,125W F TC=0+-100 24546 G4-1/8-T0-1003-F
RESISTOR 10K 1% .123W F TC=0+-123 23480 1698-63560
RESISTOR %4% 1% .9W F TC=0+-108 28480 4737-0819
RESTISTOR 10K 1% .125W F TO=0+-100 24544 C4--1/8-T0-1002-F
RESISTDR 1M 1X .1205W F TC=0+-10D 213480 D4?B-0B27

A4R 1 0757-0445
A4RZ 01698~ 6360
A4R3 0757-0819
AARS 17570442
A4RS 06%8-8827

%

&0 b

RESISTOR 825K 1% .125W F TC=0+-100 28484 16788826
REBISTDOR B2GK 1% . 12GW F TC=0+-100 28481 0698-88B26
RESISTOR 1# 1% 125w F TC=0+-100 28480 0698-98927
RESIBTOR 1M 1% .125W F TL=0+-100 28480 04678-8827
RESISTOR 825K 1% .12SW F TC=8+-100¢ 20480 06%8-8826

AA4RY 1696-8826
A4R7 N4%8~8826
A4RE 06 78-8827
A4RY 1698-8B827
A4RLD 01678-B876

g

W

RESISTOR G6FK 1% . 12%W F TC=0+-100 28480 1498-8824
RESISTOR 10K 1% .125W F TL=0+-100 24546 C4-1/8-T0-1002-F
RESISTOR 100K 3% .125W F TC=0+-150 24546 C4-1/8-70-1003~F
RESISTOR 10¥ .1% .135W F TC=0+-25 28480 0678~-6360
RESIGTOR 196 1% ,i25W F TC=04-~100 24546 C4-1/8-T0-196R~F

B4R11 0598-BB24
AaR1z 0757~ 0442
HAR13 1757-0465
AARL4 B6HIB-636H0
A4R 1S 0658-3440

RSl S

RESISTOR 100K 1% 1254 F TC=0+-100 24546 CA-1/8-T0-1003~F
REGISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
RESISTOR 19K 1% .3125W F TC=0+-3100 24546 C4-1/8~-T0-1002~F
RESIGTOR 0K 1% .1E25W F TC=0+-100 245446 C4-1/8-T0-1002-F
RESGIGTOR 14K 1% ,125W F TC=0+-100 24546 C4-1/78-TD-1002-F

A4R17 0757-04465
A4R1D 0757-0280
A4R2D 017570447
A4RZ2Y 0757-0442
A4R2R 07%7-0442

L RN

RESISTOR 9. 09K 1% ,125@ F TC=0+-100 19701 MF4AC1/8-T0-9091-F
RESISTOR 750 1% ,125W F TC:=0+-180 24546 C4~1/8-T0~751~F
RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-7%1~F
RESISTOR 1,%6K 1% 1294 § TC=0+-100 245456 C4-1/8-TO-1961-F
RESISTOR 160K 1% .12%5W F TC=0+-100 24546 C4-1/8-T0-1003-F

A4REZ 0757-0288
AAR24 07S7-0420
A4RAT n757~-0424
A4RZ7 01698-0003
A4RZE 0757-0465

O D 2 Gk

NETWORK-RES 8-SIP22.0K OHM %X 7 1121 208A223
RESISTOR 100K 17 ,135W F TC=0+~-190 245446 C4-1/8-T8-1003-F
RESISTOR-TRMR 2K 10% C TOP~-ADY 17-TRN 28480 21060-3882
RESISTOR T11 1% .12%W F TC=0+-100 24544 C4-1/6-T0-511R-F
RESISTYOR 1.%6K 1% 1254 F TC=0+-t00 24544 C4-1/8-TD-1941-F

ASREY 18100207
A4RI0 0757-0465
AAR 31 S4in0-3882
A4RIZ 0757-0414
AAR34 01678-0883

m N WG

e}

g

See introduction to this section for ordering information
*Indicates factory selected value
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Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

R HP P .
Dgifgﬁgfi%n Numan [5] Qty Description Mfr Mfr Part Number

Code

RESISTOR 14K 1% .125W F TC=0+-180 24546 L4-1/8-TO-1002~F
RESISTOR 1K 1% .125W F TC=0+-100 24546 CA-1/8-TO-1002-1F
RESLISTOR 1.33K 1% ,12%54 F TC=0+-100 24546 Ca-1/8-TO-1331-F
RESISTOR 750 1% ,125W F TC=0+-180 24546 CA-1/8-T0-751-F
RESISTOR 750 1% .125%W F TC=0+-100 24546 C4-1/8-TQ-751~F
RESISTOR 100K 1% 1254 F TC=g¢+-10D 24546 C4-1/8-TD-1003-F

A4RIT BYS7-0442
ASRIB 0757.0280
A4RI7 07570317
A4R 38 0757-0420
AARIS B7%7-0420
AAR40 0757-0465

[N NI FA R

A4R 41 N757-10280
AAQR4Z 2100-3801
A4R A3 0757-0438
AdR 44 h757-0438
AARAS 07570442

RESISTOR K 1% .125%W F TC=0+-100 24546 C4-1/8-T0~1001~F
RESISTOR-TRHR S00 10% C TOP-ABJ 17-TRN 28490 2100-3081

RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-G111~-F
RESIBTOR 5. 11K 1% 125w F TC=G+-100 24046 C4-1/8-7T0-5111-F
RESISTOR 10K 1% .125W F T=0+-100 24%48 C4-1/8-T0-1002-F

DN W

RESISTOR S1.1K 1% 254 F TC=0+-100 24546 C4-1/8-T0-S112-F
RESISTOR 14.7K 1% 1254 TC=0+-108 24T 46 C4--1/8-T0-1472-F
RESISTOR 3, 48K 1% .125W TC=0+~100 24546 Ca~1/8-T0-34B1~F
RESBISTOR S1.1K 1% 125w F D+-100 2AT A6 CA-1/8-TN-5112~F
RESISTOR 10K t% .12 d 24546 Ca4-1/8~T0-1002-F

AQR4L 0757 -0458
LRLEY 0678~-3156
A4R A8 0620-3152
A4R AT 0757-0458
AARS2 N7E7-0442

FURK KN

RESIGTOR 31.86K 1 E © TC=0+-100 24044 La-1/8-TO-3162-F
RESISTOR 10K 1% TL=04~100 24548 Ca-1/8-TO-1002~F
RESTISTOR 31.6&K 1 APESW F TO=0+-100 24546 C4--1/8-TO~3162F
RESISTOR 1K 1% . ~$00 24546 Ca-1/8-TU~-1001~-F
RESISTOR 51.1K 2% TC=0+-100 247446 Ca-4/8-TO-5112~F

A4RETS B&%8-3160
AARSA 075%7-0442
A4RET 06598-31640
AARSE 0757-02830
A4RSY 07%7-04%8

R i s

RESISTOR 133K 1% 125W F TC=0+-100 34546 C4-1/8-T0-1333~F
RESISTOR 10K 1% IC=0+-1090 24548 Ca-i/8-T0-1002~F
RESTSTOR LK 1% .12GW F TC=0+-100 24546 C4~1/9-TO~1001-F
REBISTOR 10K 1% 125W F TC=0+-10% 245486 C4~1/8~TU-100-F
RESISTOR 31.6K 1% 12546 F TC=0+-100 24046 C4-1/9-T0-3162-F

AARSE 0696-3451
A4RGYS 07574442
A4RE0 07%7-0280
A4RAD 075%7-0442
LELEY 06703160

DR Gioe

RESISTOR 31.6K 1% .12%W F TC= 24546 Gad-1/6-T0-3162-F
RESTSTOR 10K 1% 1256 F T 24545 C4-1/8-TO-1082~F
RESTSTOR 31,.6K 1% ,125W F TC=D- 24544 CA=1/B=T0~3162~F
RESISTOR B2S 1% .125W F TI 24544 C4-1/8-T0-BRESR~F
RESISTOR 10K 1% .125W £ T P4%546 CA-1/8-T0-1002-F

A4R6R DEYB-3160
A4RLS 0757-04462
A4RG4A 0678-3160
AARES 07570421
AdRBS 07%7-0442

s Mo

RESISTOR 11K 1% 24545 C4~1/8-T0~1102-F
RESISTDR 8 23K 1% £ TC=04=100 24546 Ca4-1/8-70-8251~F
RESISTOR 730 1% .123W F TC=0+~190 24548 Ca~-1/8-TA-751-F
RESISTOR B25 .1% .128W F TC=C+~100 245446 C4-1/8-T0-825R

RESIGTOR 10K 1% .12TW F TC=0+-100 24546 Cca-1/8-To-1002--F

AARRT 0757-0443
A4R&H N757-0441
AARLS $757-0420
A4R70 0757-0421

AART1 0757-0442

E-FERAE. )

RESISTOR-TRMR S00 18X C TOP-ADJ 17-TRM 20480 2100-39¢1
RESISTOR 3.16K 1% .123W F TG=D+-100 RAGHE, C4-1/8-T0-3161~F
RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882

RESISTOR 10K 1% .12%5W F TC=0+-108 245446 Ca~1/8-TO-1002~F
RESISTOR 10K 1% .12%W F TO=0+-100 24546 Ca-1/8-T0~10¢2-F

A4RTZ 2100-3891
A4R73 0757-027%
AARTA 2100-3882

AARTS 8757-0442
AR5 07%7-0442

F- I RN RN

RESISTCGR 10K 1% . 185W F TC=0+-104Q 24044 G4-1/8-Th-1002~F
RESISTOR 31.6 1% .125W F TC=0+-180 26480 0757-0180
RESISTOR 1.6 1% (125W F TC=0+~100 28480 0757-0180
RESISTOR 1.62K % .125W 02995 MF4C-1

RESISTOR 2.43K 1% .126W 02995 MF4C-1

A4RT77 4757-D442
AART7H 07570189
A4R7Y? 0757-9180
A4RBO 0757-0428
A4RB1 0757-0431

RESISTOR 2.15K 1% ,125W F TC=0+-100 24546 C4-1/8-TD-2151-F
RESISYOR 400 .17z 125W F TC=0+~50 19701 MFAC1/8-T2~600R-B
RESISTOR ¥.16K 1% 1200 F TC=0+-100 24546 Ca-1/8-TD-3161-F
RESISTOR 1M 1% .128W F TC=0+-100 2B480 1698-8827

RESISTOR 10K 1% .1254 F TC=0+-10% 24044 Ca4-1/8-T0-1002~F

A4RBZ 0498~-00034
AARSBT 06997408
A4R P2 07570279
R4RP3 v67B8-8827
A4R% 4 0757-0442

cpolg R -=rgr3g

RESISTOR S1.1 1% . 128W F TC=0+-100 24544 C4-1/8-T0-51R1~F
RESISTOR 10K 1% . 125W F TE=0+-100 24546 Ca-1/8-TD-1002~F

RESISTOR 2 37K 1% 125W 02996 MF4C-1
RESISTOR 1K 1% .125W 02273 CEA-983
RESISTOR 19.6K 1% .126W 02273 CEA-993
RESISTOR 1.62K 1% .1258W 02995 MF4C-1

AARTS 0757-03%4
AARS 0757 -0442

A4RA? 0698-3150
A4dR93 0757-0280
A4ROD 0698-3157
A4R100 0757-0428

—0wo 9

A45/S 1251-8947 CONNECTOR-8GL CONT PIN .025-IN-BSC-SZ SQ 23480 1251-6847

<

A4T1 9100-2647 TAANSFORMER. ALIDIO 28480 9100-2647

-]

CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z 5Q 28480 1251-6947
CONNECTOR-SGL CONT PIN .025-IN-BSC-5Z SQ 28430 1261-6947
CONNECTOR-SGL CONT PIN .0256-IN-BSC-5Z 5Q 28480 1261-6947
CONNECTOR-SGL CONT PIN 025-IN-BSC-SZ 5Q 28480 1261-6947

AATP1 1251-6947
AATPZ 1281-6947
AATP3 1251-6947
AATP4 1251-6947

CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ 5Q 28480 1251-6847
CONNECTOR-SGL CONY PIN 025-IN-BSC-SZ SQ 28480 1251-6947
CONNECTOR-SGL CONT PIN .025-IN-BSC-5Z SQ 28480 1251-8047
CONNECTOR-SGL CONT PIN 025-IN-BSC-SZ SQ 28480 1251-6947
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-6947

A4TPB 12816047
A4TPE 1261-6247
A4TPT 1251-68947
AATPE 1251-6947
ALTPG 1251-6947

CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ S0 28480 1251-6947
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ S0 28480 1251-6947

ASTP1O 12561-6947
ALTP1 1261-6947

00 QOO0 QOCO

IC OP AMP LOQW-BTAS-H-IMPD TO-99 PKO 01928 LAZ140AT
IE MV CMOS MONOSTRL RETRIG/RESET DUAL nA713 MC1453BROP
IC MY CHMOS MONOSTRL RETRIG/RESET DUAL 04713 MC14538E0P
1€ FF CHOS D-TYPE POS-EDGE-TRIG DuAL 1928 04G13AF
IC FF CHOS D-TYPE POS-ERGE~TRIG DUAL. DiF2H CD4D | 3AF

AdUL 18:26-0679
AdU2 1820-1932
AAU3 1820-1932
A4L4 1820-0939
A4US 18200937

Mo o

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts {Continued)
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Reference HP Part o Mfr
Designation | Number Description Code Mfr Part Number

!m:u

MICROPROCESSOR MK3872 28480 1820-2472
IC DPCDR CMOS 4-TO-16-LINE 27014 MM740 154N
|¢ PRECISION GEN. PURPOSE VOLT REG. 28480 SG1632)

1L TIMER CMOS 04713 MC14536BCP
IC TIMER CMOS n4a713 HC14536BCP

A4S 1B2p-2472
Aau? 18:20-1827
A4lIB 18260728
AALT 18:26-0411
A4L10 16246-0411

SR L

IC LEtH CMOS COM CLOCK Quap 019:2R CDA042BE
IC LEH CHOS COM CL.OCK QUAD 192k CDAGAREE
IC BFR CHOS LTINE DRVR GQUAD 27014 HH7AG240N
IC PRECISION GEN. PURPOSE VOLT. REG. 28480 §G15324

IC GATE CHOS NOR QUAD 2-1INP 14713 MZ14001 REP

Aalll 1820-1956
A4l 2 1820-1956
A4U13 18:20-2566
A414 1826-0728
AALLT 1820-174%

WA @

1t GATE DMOS NAND QUAD 2-TINP na713% MiZ14011BCL
1C GATE CHOS NAND QUAD 2-INP 04713 MC1401BCL
IC FF CHOS D-FYPE POS~EDGE-TRIG DUAL nigz2n CD4013AF

G GATE CMOS NAND QUAD 2-TNF 04713 M140131BCL
IC GATE CHMOS NAND DUAL 4-INP naz713 MC14012ECP

A4L1G 1820-2576
AAUTT? 18202576
A4L1B 1820-0939
A4U1P 18203576
AAU20 1820-1960

E;é

PR

JC OF AMP LOW-BTAS-H-INFD 8-DIF-P PKG 27014 LF351N
I O8C ECL 04713 MC12061F
1€ OF aWP LOW-BIAS-H~-IMPD DUAL. 8-DIP-P 27014 LF 353N
IC COMPARATOR GP QUAD 14-DIP-P PKG 012%8 LHI3PN
IC LCH CHOS COM CLBCK QuAab 01928 CD4 0 A2BE.

A4U2Y 1826-0667
A4l23 1B20-1977
AAUZA 1826-0712
ARUZT 18260138
Aal26 1820-19%6

f- e P N )

IC LGH CMOS COH CL.OCK QUAD & CD40AZKE
IC LCH CMOS COn CILDCK QuUAD CD41 42BL
IC LCH CHOS COM CLOCK QUab F ch404e
IC LCH CMOS COM CLLOCK GUAD 18 Toa( 42
IC CNTR ASYNCHRO SNS7246N
1€ CONY 10-B-D/A 16-DIP-C PKG ADS&1D

AquZ7 1820-1954
AAUZE 18201954
L1 182019548
AAUI0 1820-19%6
AGU32 1820-1478

A4U33 1826-0508

AAUTA 18201441
A4U3T 18201441
AALIZ6 18201441
#4U37 18201441
AAUIS 18:20- 1441

ADDR TTL LS RIN FULL ADDR 4-BIT 01295 SN74L5283N
> ADDR TTL. &8 BIN FULL ADDR 4-BIT 013295 SN74LS28IN
ADDR TTL LS BIN FULL ADDR 4-RIT 01295 EN741.5203N
ADDR TTL L5 EIN FULL ADDR 4-BIT 01295 SN74LS203N
ADDR TTL LB RIN FULL ADDR 4-BIT 01295 5741, 5283N

-

T MULTIPLXR 4-DHAN-ANLG DUAL 1&6-DIP-P 24355 ADZSERIN
IC 0P AMP H-StEW-RATE @-DIP-P PKG I487¢ HA3-2T07-5
IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 27014 1826-0686
IC NMOS 32768 (33K) ROM  450-NS 3-8 SET76 SYP2332 MASKED
IC FF TTL LS D-TYPE POGS-EDRE-TRIG COM 112%5 SN74L.8273N

A4lan 1926-0779
AAU41 1826-0735
AduU42 1826-0886

#4U43 1016-1574
A4la4 VB2D-3 730

il ™ | oo o G h OmE o

o

IC Fr TTL LS D-TYPE POS-EDGE-TRIG COM 01R9S SN741.51 75N
I FF TTL LS D-1YPE POGS-EDGE-TRIG COM N13295 SNYV4LSR7IN
IC F¥ TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SNZALST7IN
IC FF TTL LS D-TYPE POS-EDGE-TRIG 01290 BN7ALS7 4AN
T INV TTL LB HEX 1-INP 01295 EN7AIL504N

AA4U4S 18241195
AaU4 s 1820~-1730
ARUAT 1820-1730
A4U4E 1880-1112
AALAD 1820-1199

Ll el i

IC FF TTL LS D~TYPE POUS-EDGE-TRIG 01294 BN74LE74AN
IC OB AMP H-BLEW-RATE 8-DIP-P PKG 34371 HAZ-2507-5
A14U53 1826-0735 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3.2607-5
AdXUB 1200-0654 SQCKET-IC 40-CONT DIP-SLDR 28480 1200-0654
AdXU32 1200-0638 SOCKET-IC 14 PIN 28480 1200-0638
A4l 0410-5180 CRYSTAL-4.000MHZ 28480 9410-31180
A4YZ 0410-1320 CRYSTAL-4 . 1984304MHZ 28480 0410-1220

A4USD 1820-1112
A4UER 1826-0735

g

¢ e

A4 MISCELLANEOUS PARTS

CONNECTOR-SGL. CONY PIN ,4-IN-ES50-57 RND za4810 1340-0124
SOCKET-XSTR 3-CONT POWER DIP-SLOR 28480 1200-0666

CONMNECTOGR-SGL CONY PIN . 031-IN-BEC-4HZ 28480 1251-4259
CONNECTCR &4-PIN ¥ PDST TYPE 28400 1251-5063

#360-0124
1200-0666

12514259
1251-350463

o LR

See introduction to this section for ordering information
*Indicates factory selected vaiue




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts (Continued}

HP Part
Number

Reference

Designation Mfr Part Number

Description

(4%305-6000%5 HATTERY CHARGER BOARDIOPT S 001 & 004D 047 35-50005

0139~-02%1
0}80-1744
0180-00%77
0168-0576
0160-0%76

CAPACITOR-FXD 1L +-10% 35UDC TA
CAPARITOR~FXYy LSUF+-104 2000 TA
CAPACTTOR-FXD 47UF+-10% Z5uDC TA
CAPACITOR-FXD . LUF +-20% G0UDC CER
CAPACITAR-FXT . 1UF +-20% S0VDC CER

15001 25X?U30A2
1S G6XFNRNEE
150047 6XF703052
01600376
01600578

[LRZ UL A

28481

N160-0%76
01460~0576
D160-0576

0160-0E76
0160-0574
D1&60-0374

CAPALITOR-FXT IUF +-20% SHUDC CER
CAPACLITOR-FXD 1UF +-20% S0uDC
CAPACITOR-FXD . 1UF +-20% 50VDC

28480
c84490
238480

ot en

DINDE-SWITCHING B0V 200MA 2NS
DIODE-SWITCHING B0V 200MA 2NS
DIODE-SWITCHING 80V 200MA 2NE
DIODE-SUWITCHING 80V 200MA ENS
DIODE-GWITCHING 80V Z00MA 2NE DO-35

28480
28480
28480
28480
“8480

12010050
1901-04050
1201-0050
1901~0{450
190100350

1901-0050
1703 ~0050
1201-0058
19201-00%0
1901-0050

O G M

i

1901-0050
A115F
1202-0041

26480
n3asng
26480

1201-00%0
1901-10%1
170:2-0041

DIODE~SWITCHING 80V 200MA NS DO-35
DIODE-PWR RECT 50V SA 200NS
DIODE~-ZNR .11V 52 DO-3% PD=.4W

ATCR1D
AULCR1Z

P

AGCR1A 1901~0050 28480 19010050

w

DIODE-SWITCHING 80V 200MA 2NS DO-30

1%01-0050
1902-07%54
1e12-0184
19020184
T201-00%50

ASCRLS
AICR1G
ASCR1Y
AYGCRIB
AGCR19

28480
28480
28480
29440
26480

12010050
1902~0554
1902-0184
1902~-0184
12010050

SWITCHING 800 200Ma NG DO-35
NR 10V 5% DO-1% PD=1W TC=+.04%
NR 14,2V 5% DI-3T PD=, 44
—INR 16,2V 5% DO-35 Phx.4W
DINDE-SWITCHING 80V 200MA 2NE DO-35

WO P

iﬁii

28480
23480
28480
Zeagn
23481

1201-0050
PR01-0050
1901~-0050
1P01-0050
1901-0050

ASCR2D
ASCR21
ASCR22
ASCRES
AYGCRE24

1701-0050
1201-0050
1%01-0050
1901-0950
1201-0056

DPIODE-SUITCHING 80V 20GMA 2N5 DO-3%
DIOLDE-BWITCHING BOV 200MA 2NG DUO-30
DIODE-SWITCHING 80V 200MA 2NS DUO-3%
DIODE-SWITCHING BOV Z2BDMA ZNG DO-35
DIDDE-SWITCHING 80V 200MA 2NS DO-3%

1901-0050
1201 ~0050
1%01-00350
1901-00%0
1201-0050

ADCRZS
AGCR28
ADCRETZ
ANCR2E
ASCRES

1701-0950
1901 -0050
1241-0850
1201-0050
1901-0050

DIODE-SWITCHING 80V 200MA 2NG DO-35
SWITCHING 80V 200MA 2NS DO-35
WITCHING B0V 200Ma 2N3 DO-30
DINDE-SWITCHING B0V 200MA 2NS PN-35
DIODE-SWITCHING BOV 200MA 2NS DO-30

28480
2nast
28480
28480
26480

WG O G

%II

ABCR3D
AGCR31

Aalisr
Al 1SF

DIODE-PWR RECT SUV S5A Z00NS 03508
DIDDE-PWR RECT 50V SA 200NS 05a08

1901-10%1
1#01-1091

F Y

ABFY 2110-0568
AGF2 2110-0568
AGFI 2110-0568

FUSE 4n 12%V .281X.093
FUBE 44 125V 281X, 093
FUSE 44 129V ,281X,093

7u?19
75EHR15
70915

276004
276004
276004

LI )

28480
28480
28480

1291-424%
124514245
1291-5246

COMNECTOR 2-PIN M POST TYPE
CONNECTOR 2-PIN M POST TYPE
CONNECTAOR 3-PFIN M PUST TYPE

AST2 1251-4245
I3 1251-4245
ADT4 1251-4246

[-vIRVIEN]

ATK1L 0470-054% RELAY 4T 24VDC-COIL 24 115vaC 284810 §490-0569

4}

2NE&ATH

MP S-AA42
1853-p036
eN3F 04

TRANSISETUR PNP
TRANSISTOR NPN
TRANSIBETOR PNP &
TRANSISTOR NPN

0192E
4713
284810
04713

AL 1853-0406
wid2 1B%4-0575
ASE3 1853-0038
A%gs 1854-0215

S OHHZ
00MHZ

ASAS
ABQB
SR9

1853-0836
1853-0036

16893-0036
1854-9215
18541213
1H54-0215
1854-0727

1B53-0036
18%3-0404

n757-06418
0757-046%
0737-0458
N757-0440
a757-0280

0 -0442
N757-0465
06790653
U757 -0442
169%-0591

0698-6318
0699-0653
B4F?-0653
N479-0571
B7U7-0442

e N -

= g

W

TRANSISTOR PNP
TRANSISTOR PNP S
TRANSISTOR PNP
TRANSISTOR NPN
TRANSTSTOR MPN
TRANSISTOR NPN
TRANSISTOR NFN

TRANSISTOR PNP
TRANSTISTOR PHNP

RESISTOR 619 1
RESISTOR 100K
RESISTOR 51.,1K
RESISTOR 10K 1

RESISTOR 10K 1
RESISTOR 100K
RESISTOR 121.7
RESGISTOR 10K 1
RESISTOR 140.1

RESISTOR 100K

RESISTOR 140.1
RESISTOR 10K 1

RESISTOR 1K 1%

81 PD=310MW FT=250MHZ
PD=:310MW FT=250MHZ
BT PD=310MW FT=RS0MHZ

S0MW FT=380MHY
S1 PD=350MW FT=3500MHZ
2N6A74 SI TO-220AB PD=40W

51 PD=310MW FT=250MHZ
2MN6476 51 TO-Z2R0AB PD=a0W

% 125W F TC=0+-100

1% 1250 F TC=0+~100
XL 125W F TC=0+-104%

% 125W F 0+-100
L125W F T =100

% .125W F TC=0+-1010
1% 1254 F TC=0+-100
8K 1% .125W F TC=0+-20
% 1284 F TC=0+-300
GOK 1% 1254 F TC=0+-25

L% 1250 F O TC=0+-25

RESISTOR 121.78K (1% (12%W F TL=0+-205
RESISTOR 121.7BK .1% ,125W F TC=0+-23

SaK 1% 1R5W F TC=0+-25
Z . 120W F TC=0+-109

28480
28480

28480
04713
04713
04713
0192E

28480
011928

RA54H
24544
24046
24544
24546

24544
24540
283480
24%46
2B4B0

28480
28480
23480
28480
24544

1853-0 036
1863-0036
1953-0036
2N2904
2NF904
2NIF04
2NEAT 4

1853-0034
2NEATE

Ca-1/68-T0~617R-F
CA-1/8-T0-100
C4-1/8-T0-511
C4~1/8-T0~1007-F
C4-1/8-TU~1901-F

C4-1/8-TU-1002~F
CA-1/8-T0-1003--F
01697-04T3
C4-1/8-T0~1002-F
VEFP-0571

0620--6350
1699-0653
D6Y9-06%53
0699~0591
CA-1/8~T0-1002~F

See introduction to this section for ordering information

*Indicates factory selec

ted value




Replaceable Parts Model 4935A

e

Table 6-3. Replaceable Parts (Continued)

Reference HP Part

ot Mfr
Designation | Number Description Mfr Part Number

Code

oa

RESISTOR 14 1% .54 F TC=0+-100 284810 01757-0984
RESISTOR 2.37K 14 SW F T L za480 0698-3409
RESIBTOR 1K 1% .123W F To=H4- F4546 CA4-1/8-T0-1003~F
RESISTOR 2,37K 1% agas0 B6HPBE-3409
RESISTOR 2,37K 1% . =p480 16598-3409

ASR2D 0257-0984
AYR2Y 06%8-3409
ASR2Z n7u7-02848
ASR23 0498-340%
ASR24 0696~340%

0w ND b

RESISTOR 2.37K 1% .125W F TC=0+-100 24546 £4-1/8-T0~2371~F
REBISTOR 10K 1% . 23480 016%8-6360
REGISTOR 10K .12 . F g 20480 1698-6360
RESBISTOR 10K 1Z .125W F TC=0+-100 24546 G4-1/8-TO0-1002--F
RESISTOR 1.96K 1% (125W F TC=0+-100 4G4 L4~1/8-T0~1961-F

=

ASRZS 0673-3150
ASRET 1598-56360
ALR2E D6P8-638460
ATRZ? 07870442
ATR30 0698-0083

m-2 o0

RESISTOR 108K 1% 125§ F TC=0+-100 245456 C4-1/8-T0-1003~F
RESISTOR 61% 1% .125W F T 24%46 £4-1/8-TO-519R-F
RESISTOR 10 1% .5W ¥ TC=0 28440 074570984
RESISTOR 3.9 X 2W PW TC=0+-400 75042 BWHZ-3RT-T
RESISTOR 2,37K 1% ., 9W F TC=0+-100 20480 B498-340%

ASR31 DPH7-0465
AUR32 0757-0418
ALR 33 07370984
ASR34 n811-1673
ABRID 0658-340%

RESISTOR 383 1% .5W F TC=0+-100 23480 N678-3404
RESISTOR 1¥ 1% 1254 F TC=0+-100 24%46 C4-1/8-T0~-1091~-F
RESISTOR 10K 1% 1258 F T 25 2i@480 N&PE-6360
RESISTOR 10K .17 129W F TO=0+-25 28480 062a~6360
RESISTOR 1K 1% .128W F TC=0+-100 24546 £4-1/8-T0-1001-F
CONNECTDR-8GL CONT PIN . 04-IN-BGC-BZ RND 283480 0360-0124
CONNECTOR-SGL. CONT PIN .04-IN-BSC-SZ RND 28480 034600124

ASRI& V67E-3404
ABRI7 07%7-0280
ADRIB 01678-63610
ALIRES 01698-6340
ABRAOD 0757-0280

ASTP1 13600124
AUTP2 03460~0124

Q

[ R RN e S P woe bk a

IC COMPARATOR GP RAUAD 14-DIFP-P PKG DIees L.H3I3PN

o

ASU1 1826-0138

1
AlZU2 18264712 IC OF AMP LOW-ETAS-H~INPD DUAL B-DIP-P 27014 LF3S3N

04%0-0570 SOCKET-RLY &-CONT CRADLE PC 213480 B490-0570
0AR0-0A28 STRAP-RELAY HOLD DOWN FOR FC SOEKETS 28480 n490~-0628
1205-0512 HEAT SINK SGL T0-220-C8$ 28480 1205-0512

1221--6859 CONNECTOR 18-PIN F POST TYPE 203480 12516859
B120-3181 CABLE ASEY-FLEX COND 2H480 120-3181

!ﬂ

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Do | N 5] Qtv Description M Mfr Part Number

Code

04935-60108 REAR PANEL ASSEMBLY 28480 04935-60108
09600443 LINE MODULE-FILTER 28480 0960-0443
81004205 TRANSFORMER-AC POWER 28480 9100-4206

034601251 TERMINAL-SL.DR LUG PL-MTG FOR-412-S(GR 294910 0369-1251

08%0-027} TUHING-HS ,1B7-D/.0%3-RCVUD ,425-WALL PUC 40000 ORDER BY DESCRIPTION
0820-0100 TUBING-HS .093-D/.046-RCVD .02-WALL 28480 0820-0100

1404-4249 CABLE TIE ,062-,625-DIA .091-WD NYL 16383 PLT1H-8

1400-1077 CLIP-MOUNTING ASSEMBLY FOR MOUNTING LFI 05R45 4%-1676

1310-0038 BINDING POST AGSY SEL THD-STUD 254848 1510~0038

2190-0023 WASHER-LK HLCL 1/4 IN. .255-IN-ID 28480 2190-0023

23560-0242 BCREW-MACK &6-32 1,25-IN-LG PAN-HD-POZI togoo ORDER BY DESCRIPTION
2420-0015 NUT-HEX-W/LKWR &~32-THD ,094-IN-THK appoo DRDER BY DESCRIPTION
295 0-0006 NUT-HIX-DPL-CHAM 1/4-32-THD ,0%4-IN~THK 0pos0 ORDER B8Y DESCRIPTION

B150-2846 WIRE 1BAWG G/Y 204V PYC 19X38 105C 28480 8150-2846
04935~-00001 REAR PANEL {BLANK} 28480 049235-08001

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts {Continued)

HP Part
Number

Reference
Designation

mfr Mfr Part Number

Description Code

Qty

l!!!

A3 0493560006 RECEIVER E(OARD WITH AR ZBABD 04935-60086

ATI0 0180-3124 CAPACITOR-FYXD 7SUF+100-20% 300VDC Al 28480 0180-3124

150D156X7020R2
150D154XT020RE
150D156X702082

CAPACITOR-FXD 1%HUF+-10Z 20YDC Ta SHRBT?
CAPACITOR-FXD 1 +=10% 20vDC TA 2R3
CAPACITOR-FXD 1HUF+-10% 20VDC TA BHR8?

1180~17446
BIE0-17446
11806-1748

#1302
A13C3H
AL3CA

i gaen

B160--0574
0160-2213

2B480
28480

CAPACITOR-FXD 1UF +-20% 50VDC CER
CAPACITOR-FXD &6R0PF +-5X Z00VDT HICA

B1460-05746
01460-2213

A13CE
A13CE

A13C7
Al3CE
A13C?

A13C10
A13C1
Al3C12
A13C13
AL3C1A

A13C1S
Al13Ci 6
A13C17
A13C18
A13CYT

ALIC21
at3caz
A13023
A13C24
A13C28

AT3C24
A13C27
A13C28
A13C2Y
A13C31

Al13CI2
A130EY
A13C34
A130C35
A13C3SL

A13C37
A13C38
A13C41
AL3CaZ2
A13C43

AL3C44
AL3CAS
A13CAS6
A13C47
A13C48

A13CA%
A13C50
A13CE1
A13052
A13CE6

AL3CE?
A13C5E
A13CHT
AT3CHD
A13C61

AL3CED
A13Ca3
Al13064
A13CHT
ATICEG

A13067
A13C6R
A13C6T
AL13E70
ATIC71

A13C7R2
AL13IC73
AL3CT74
ALIC7S
A13074

N160-0574
01600576
N1140-0576

160-0975
1160-0576
01&60-2225
0160-B574
0160-0576

§160-0576
01 60-0%G76
01609576
014600576
01160-3548

0160-0576
1160-0576
016805748
1140-01%0
N7 &0-03576

t160-B576
0160-3549
0180-0374
0180-0374
0140-0576

0:60-0576
1160-0%76
0180-0374
0180-0374
0180-0374

$160-0%76
01403190
0160-0S74
011600576
0160-0276

B180-0374
0160-0578 |
0180-0374
M1B0-0374
§180-0374

0160-0348
01603291
0160-0576
0§460-0576
0160-0576

01460-2222
1160-3024
011800374
0160-5257

01160-3024

0160-0576
0160-05746
0180-01%97
0180-0197
§160-3024

0ib0-3024
U160-3824
0i603-2387
B140-0163
0160-2387

Ni60-0%76
0160-0G74
N160-083%
011460~05746
N160-0576

L o b o E WP LA ] = [Z RN g &) EERE RS B R4 ] o oo L0 NI L (LSRR R ~1G L [(LESRLEL L] -

RN SRR

CAPACITOR-FXD . 1UF +-20%
CAPACITOR-FXD 1UF +-20X
CAPACITOR-FXD 1UF +-20%

CAPACITOR-FXD .1UF +-20%
CAPACITOR-FXD .1UF +-20%

GAVEC CER
S0VDL CER
S0VUDC CER

S0VDC CER
S0VDC CER

CAPALITOR-FXD
CAPACITOR-FXD
CAPACTITOR~FXD

CAPACITAR-FXD
CAPACITOR~-FXD
CAPACITIR-FXD
CAFPACITOR-FXD
CAPACITOR-FXD

CAPATITOR-FXD
CAPACITOR-FXD
CAPACTTOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAaPAtITOR-FXD
CAPACITOR~-FXD
CAPALITOR-FXD
CaPACYITOR-FXD
CAPALITOR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPALITOR-FXI
CAPACITOR-FXD
CAPACITCR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR~-EXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACTITOR-FXD
CAPACITOR-FXD

CAPACITOR~-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FAD
CAPACITOR-FXD
CaAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR~-FXD
CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD.

Z000RF +-5% I00VDC MICA
JIUF +-20% S0VDC CER
JAUE +-20% S0V0C CER

JIUFE +=20% S0VDC CER
LU =207 BOVDC CER
JAUF +-20% S0vDC CER
JAUF +-20% SeVDC CER
LBIUF +—1% 100VDRC MICA

C1UF +-20% 50VDE CER
JIUR +-207% G0VDC CER
LUF +-320% BOVDC CER
APPF +-5% 300VDC MICA
JAUF +=20% S0UDE CER

JUF +-20% S0VRC CER
LOIUF +=1% 100VDC MICA
10UF+=10% 20UDBC TA
10UF+-10% 20VDC TA
CIUF +-20% S0VDC CER

JAUF +-20% GOVDG CER
JAUF +=20% S0VDGC CER
10UF+~10% 20VDC T4
tIUF+-10% 20VDC ThA
1OUF+-10% 20VD0 TA

JADF +-20% S0VDE CER
JPOF +-GU F00VUDC MICA
JAUF +=20% S0VDC CER
JAUFE +-20% SovDC CER
JUF 4=20% 30vDe CER

10UF+=-10% 20VDE TA
JAUF +-20% S0VDC CER
10UF+-10% 20VDC TA
10UF+-10% 20VDC YA
10UF+-10% 20VDC TA

AODBPF +-1% J00VDC MICA
1200PF +-1% 100VDE MICA
JAUF +-20% S0VUDC CER
JAUF +-20% S0VDC CER
JAUF +-20% S0VDG CER

1500PF +-5% 38IVDC MICA
1700PF +-12 100VDC MICA
10uUF+-10Z Z4VDC TA

CAPACITOR-FXD 1100PF +-1% 100VDC MICA

1700PF +-1% 100VDC MICA

JIUF +-20% TIVDC CER
JAUF +-20% SOVDC CER
2.2UF+-10% 20UDC YA
2,2UF+-10% ZQVDL Ta
1700PF +-1% 1004DC MICA

1700PF +-§% 100UDC MICA
1700PF +-1% 1DDVDC MICA
1000PF +-1% SUOVDC MICA
A47SIPF +~1% 30GVDC MICA

CAPACITCR-FXD 1000PF +-1% BOOVDC MICA

JAUF +-20% S0VDC CER
JAUF +-20% S0VEC CER
110PF +=1% Z00VDC MICA
L1UF +-20% S0UDG CER
LAUF +-207% S0VDC CER

294810
203480
284810

28480
28480
28480
oB480
20480

oB4B0
20480
28480
213480
2e480

23480
28480
28480
72134
28480

28480
28480
G628B%
HEZAT
28480

28480
28480
56289
He2f?
56299

28480
7136
28480
284990
28480

S628%
2BAB0
56289
LL2EP
SHABT

28480
28480
28480
28480
28480

26480
28480
SHAEBY
284810
20480

284810
ch480
Gb2BY
GHABT?
©8480

28480
28480
28480
72134
28430

28480
213480
28480
28480
28480

G160-0576
0168-0576
0168~0576

116D-0%76
0160-0576
9168-2225
0160-0576
1168-0076

0160-0576
1160-0526
01600576
1160-0576
0160-3548

#168~-0578
9160-0576
0168-0T76
DH1SEI?0TDI00WVICR
0160-0%76

0160-0378
01460-3548
15001 06XP020E2
150D106X2020B72
N160-0376

0160-0576
¢160-0576
1500106X?02082
150D1 06XP020E2
150D106X702082

01600576
DMITEIZ0I0308WVICR
01160-0576
0160-0576
N160-0576

150D186XF02082
1160-0576

1500106XP02082
150D106XPC20E2
15001 36XF02082

01600340
6160-32%1
0160-0576
01460-0576
01460-0576

81602222
01603024
18001 06X7020EE
Q160-5257
014£0~-3024

0160-0576
04 60-0576
150D25X9020A2
150D22TAFIZ0AZ
015603024

01403024

01160-3024

$1464-2387
DM20FA751F 0300WVICR
0160-2387

D160-0576
0166-0576
01160-0839
9160-0574
0he0-0576

See introduction to this section for ordering information
*ndicates factory selected value
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Model 4935A Replaceable Parts

Tahle 6-3. Replaceable Parts {Continued)

Reference
Designation

HP Part
Number

Qty Description

Mfr
Code

Mfr Part Number

AYICT?
Al13CY8
A13CT7%
Al3C80
AT13CBY

A13CR2
AT3CBE
A13C84
A13CBS
A13087

AL3CER
A13C87
ALICT0
A13C791

A13Ce2
A13093
ALIC?4
A13C9C
A1IC?7

A13C990
A13CY?
A13C100
Al13C101
A13CLI0E

ALIC103
Al3C104
A13C105
Al3C106
ATICI07

A13C108
A13C109
A13C110
A13C111

AlaC112

ALIC1L13
AT3IC114
ALIC11S
A13C116
A13C117

A13C1IIE
AL3019
A13C12D
A13C12)
A13C122

A13C123
A13C124
A13CL2S
Al3ti126
Al3C127

AL3CI3Y
A13C13R

A13C133
A13C134
4130135
A13C136
A13C137

A13C139
A13C140
A13C141
A13C142

ATICT A3
A13C144
ALICLAT
A130146
AT3C147

A13C148
A13IC147
ATIC150
A130151
A130152

Nia0-0576
01600376
0340-0163
0160-2334
niso-0218

fle0-3291
N160-0576
G1e0-0218
N160-3024
01460-3074

1160-0576
0160-3548
1160-0%76
i1460-0576

C160-3548
0160-0575
0160-0974
0140-0177
0140-0163

0160-0576
01800374
0160-3548
01460-3548
01600376

N1460-3291
0t460-0218
0160-05746
160-0576
0160-3291

01&0-0218
$1&60-0574
0160-0574
$140~-0235
0160-0576

1160-0376
0160-2537
15160-0576
0160-0574
0:60-0578

0160~-3548
01460-05%6
D160-3548
01560-3024
n160-221%9

0360-32791
N160-0218
014&£0-3024
B160-0576
0160-08%8

01400576
0160-0574

0180-0374
1160-0576
0160-3024
#1460-3024
Bi60-3024

01500578
4160-0576
0160~3548
11460-0%%6

01460-0876
#160-0376
0160-0076
N160-3548
$160-0576

D1&60-03576
0160-3024
0160-0676
0160-3024
D160-0576

N b AR BN I3 B LR

" Nt~ [LAN ISR b oo

[ERNT N

G aAd N E -, B L R4 o & RSN RN | [UFL R NN o

b b

CAPACITOR-FXD
CAPACTITOR-FXD
CAPACTITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CaPACITOR~FXD
CAPACTTOR-FXD
CAPACTTOR-FXD
CAPALCTITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAFACITOR-FXD

CAPACTTOR-FXD
CAPACTTOR-FXD
CAPACTTOR-F XD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR~FXD
CAPALITAR-FXD
CAPACTITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR~FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAFACTITOR-FXD
CAPACITOR-FXD
CAPACITOR~FXD
CaPACTITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTOR-~FXD
CAPACITOR-FXD
CAFACTYOR-FXD

EAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACTTOR~FXD
CAPACTITOR-FXD

CAPACITOR-FXD
CAPACITIOR-FXD
CAPACTTOR~FXD
CAPACITOR--FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACTTOR-FXD

CAPACITOR-FXD
CAPALTITOR-FXD
CAPACITOR-FXD
CAPALTITOR~FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-F XD
CAPACITOR-FXD
CAPACTITOR-FXD
CAPACTITOR~-FXD

CarACITOR-FXD
CAPACITOR-FXD
CAPALTITOR-FXD
CAPALITOR-FXD
CaPACITOR-FXD

JIUF +—20% SovDC CER
JAUF +-20% S0VDC CER
4751PF +-1% I00VLC HICA
BROPF +~1% 300VDC MICA
Z400PF +-1% 30AVDC MICA

1Z200PF +-1% 100UDC MICA
JAUE +-20% S0vDC CER

ZA00PF +-1% JF00VDC MICA
1700PF +-1% 100VDC MICA
1700PF +~1% 100VDC MICA

JAUF +-20% SovDC CER
JO1UF +-1% 10OVDE MICA
JLUF #2072 S0WDC CER
JAUF +-20X GOVDC CER

VOIUF +-1% 100VDC MIA
JIUF =207 S0VDC CER
CIUF +-20% SOVBLC CER
A00PF +-1% J00VREC MICA
47H1PF +-1% J00VDC MIGA

JAUF +-28% 59VDC CER
10UF+-10Z 20VDC TA
CUF +=1% 190VDE HICA
CAIUF +-1%2 100VDC MICA
VIUF +-20% S0vDC CER

1200PF +~1% 100VDC HICA
2Z400PF +-1% Z00VDC MICA
UF 20 S0VDRE CER
AUF +=20% S0VDC CER
1200PF +=~3% 100VDC MICA

2A400PF +-1% JDOVDC MICA
JUF +—207 59VDC CER
JWUF +-28% SeVDT CER
ZAGOPF +-1% JROVDE MICA
LAUF +-20% S0VDC CER

CIUF +-20% GOVDC CER
360PF +~1% 300VDC MICA
JAUF 20U S0vDC CER
LJ1UF +-20% SOVDE CER
LAUR +-30% S09DC CER

LATUF +-1E 100VDC MICA
JAUF +~RRE BOYDC CER
SOIUF +=1% 120VDC MICA
1700PF +-1% 100VDC MICA
1100PF +-5% 30GVDE MICA

1200PF +-1% 100VDC MICA
2400PF +-1% 300VDC mMilA
1706PF +-1% 100UDC HICA
LAUF +-20% HovDC EER
LAUF +-30% BOVDTC CER

JAUF +=20% S0VDC CER
ChUF =20 S0VDC CER

10UF+=10% Z0UDL TA

CIUF +-20% SO0VDC CER
1700PF +-1% 148VDC MICA
17R0PF +-1% 130VDT MICA
1700PF +-1% 100VLRC MICA

C10F +~20% TOVDE CER
JUF +-20% H0VDE CER
LDLUF +-17% 100VDC MICA
JVUF +-20% SO0VDE CER

JAUF +-20% S0VDC CER
JIUF +-20% S0VDC CER
VIUF +-20E S0vDC CER
LORUF +=1% 100VDC MICA
JAUF +-287% B0VDREC CER

L1LF +-20% H0VDC CER
1700PF +—1% 100VDC MICA
JIUF #+-20% BUYDC CER
1700PF +~1% 109VDC MICA
JHUF 420X S0VDC CER

28480
284850
2136
28480
203480

28480
Z28aB0
28480
28480
28480

2684810
25480
284810
28480

28480
28480
23480
72136
72134

284810
S6R0Y
28480
28480
28480

283480

28480
28480
28480
72136
2E4BD

28480
28480
28480
23480
23480

28480
21480
28480
294480
28480

23480
28480
204080
28480
28480

28480
284p0

TH189
28480
28480
28480
28480

28400
28480
29480
26480

28480
28480
28480
2480
28480

28480
28480
28480
48480
2BARN

0160-0576
N160-0576
DMZOF4751F B300WVI1ER
0160-2534
§160-0218

01603291
0160-0576
01&60-0218
6160-3024
0150~3024

0160-0574
01603548
01&0-0%76
N160-0576

01460-3548
D160-0576
0140~0576
DHM1SFA0IF 03 0JWVICR
DHEOF47S1FO3D0WVICR

014600576
1GOD106X902082
01403548
0160-3548
N1&60-0576

0160~-3291
D160-0218
01600376
0160-0576
01 60-3271

B160-0218
01460-0576
0160-0%76
DMPOF22TORFOZ00WVIC
014600576

01&60-0376
G160-2537
41600576
4160-0576
0140-05746

D160-3548
P140-9576
0160-35408
0140-3024
01&£0-2219

1140~-3291
01l60-0218
11403024
01&0-0%576
$160-0576

0160~0576
01&0-0%576

15001 06XFO20R2
01600976
0i60~3024
N160-3024
21460~3024

t160-0574
01e0-0%576
01603548
U160-05746

011460-0576
G166-0576
0169-0576
0160-3548
01600576

D160-0576
011603024
D160-0%74
014603024
0168-0576

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts

Model 4935A

Table 6-3. Replaceable Parts {Continued)

HP Part
Number

Reference

Designation Mfr Mfr Part Number

Code

Quy Description

01560-05746
014600576
0160-2215
01402209
150D 25XPH22A2

CAPACITOR-FXD ,1UF +-20% SOVDC CER 2BaB0
CAPACITOR-FXD .1UF +-202 S0VDC CER 254480
CAPACITOR-FXD 7H0PF +-5% JI00WDC HIDA 29480
CAPACITUR-FXD 340PF +-S5% 340VDC KICA 28480
CAPACITOR-FXD 2,2UF+~10% 20VDC TA HerAv

0160-0578
0160~-0576
N160-2215
N160-2209
NiBo-0197

AL3C153
AT3CIS54
A13C1SS
A13C1SE
A13C1 57

[ RU AR

CAPACITOR-FXD 2,2UF+-10% 20vEC TA 6287 151H225X7020A2
CAPACTTOR-FXD . 1UF +-20% SH0VDC CER 2B480 H160-0576

CAPACITOR HAND SELECTED ONLY {F NEEDED 28480
CAPACITOR-FXD .1UF +-20% 50vDC CER 28480
CAPACITOR HAND SELECTED ONLY I¥ NEEDED

01180-0197
01148-9576

A13C1T8
A130159
A13C160
A13C201
A33C202

“um

0160-0576 0160-0576

w

19011068
1201-0040
1901-0040
1901-0040
1901~0376

1901-0376
5082-5509
5082-5509
1805-0376
5082-6609

DIODE-SM 516 SCHOTTKY 28480
DIODE~-SWITCHING 30V S0MA 2NS DO-35 20480
DIODE-SWITCHEING Z0V 50MA 2NS DO-35 28480
DIODE-SWITCHING 30V SO0MA 2MS DO-35 28480
DIDDE-GEN PRP 35V S0MA DO--35 28480

DIODE-GEN PRP 35V 50MA DO-35 28480
DIODE-SCHOTTKY 02082
DIODE-SCHOTTKY 02062
DIQDE-GEN PRP 35V EOMA DO-35 28480
RIODE-SCHOTTKY 02062

1701-10&8B
1903 -0040
1901-0040
1901~-0040
1901-0376

1901-0378
1901-0518
1901-0518
1801-0376
1801-0618

A13CR1
AIICR3
#13CR4
A1ICRS
A13CRS

AYICR7
A13CR8
AT3CR9
A13CR10
A13CR11

4

e}

RIODE-SCHOTTKY 02062 5082-5609
RIODE-SCHOTTKY Q2062 5082-5509
RIODE-SCHOTTKY 02062 5082-5509
DIODE-SWITCHING B0V 200MA 2NS DO-36 23480 $901-0060
DIQDE-SWITCHING 80V 200MA 2NG DO-36 28480 19010050

1901-0618
1901-0618
1801-0618
1901-0050
1901-0050

A13CR12
A13CR16
A13CR18
A33CR26
A13CR27

[SRAY I NSO e =R

A13I1 1250-02%57 CONMECTOR-RF SME M PC S0-0WHM 28480 1250-02%7

12851-5063
1261 -6947

GONNEGTOR 4-PIN M POST TYPE 28480
COMNECTOR-SGL CONT PIN . 025~IN-BSC-SZ SQ 28480

29480 1200-0473
1351-4398
1200-0473
1206~-0473
1200-0473

AL3TY 1251-5063
EYRAE 1251-6947

SOCKET-1C 16-CONT DIP DIP-SLDR
SHUNT, 4-POSITION 28480
SOCKET-IC 1&6~CONT DIP~SLDR 284810
SOCKET-IC 16-CONY DIP DIP-SLDR 28491
SOCKET-IC 16-CONT DIP--SLDR 284840

1200-0473
1251 -4398
120004732
1200-0473
1200-0473

A13TUL
A13TIN
A13IU2
A13TU3
Al3JU4

!wm

1200-0473
1251-43%98

SOCKET-IC 16~CONT DIP-SLDR 28480
SHUNT, 4-POSITION 28480

1200-0473
1251 -43%8

A13JUS
AI3JUS

1251-6847
1251-6947

CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ 5Q 28480
CONNECTOR-SGL CONT PIN .025-IN-BSC-52 5Q 28480

1251-6947
1251-8947

A13JU6
A13JU7

WIRE-2-1/2 IN. 2440 S020-5252

ol

ALdTUE

Ca-1/8-T0-1002-F
C4-1/8-To-1002-F
C4-1/8-T0~931R-F
0698-6393

G4-1/8-T0-1061-F

RESISTODR 10K i% .125W F Y0=0+-100 24546
RESISTOR $0K 1% . L=0+=100 245486
RESISTOR 931 1% ,125W F TC=0+-100 24046
RESISTOR 585 1% 1254 F TC=¢+-25 28488
RESISTOR 1K 1% .125W F TC=0+-100 - 24346

A13R1 1757-0442
ALIRZ 0757-0442
A13IR3 0678-4465
A13IRA 01678~-4273
A13RS 07%7-0280

RESISTOR &.19K 1% ,12SW F TC=0+-1090 19701 MF4C1/8-To-6191-F
RESISTOR &.19K 1% .125W F TC=0+-100 19701 MFAT1/9-TO-6191-F
RESISTOR &,19K 1% .128W F TC=0+-109 19701 HFAC1/8-To-6131-F
HRESISTDR 2.1%K 1% .125W F TC=0+-100 24546 C4-1/78-TH-2151~F
F
¥

Al13RE 0757-90290
A1IRY 6757-02%0
A13RE 7570290
AL3IRS Ne78-0084
AI3RID 067B-0084

0 g W@ o0

RESISTOR 2,15K 1¥% .125W TC=0+~100 24546 C4-1/8-T0-2151~F

C4-1/8~T0-2151-F
CA~1/8-T0-3012-F
2104104

C4-1/B8-To-1002-F
C4-1/8-T0-1002~F

RESISTOR 2.15K 1% ,125W FC=D+-100 24046
RESISTOR 30,.1K 1% .125W F TC=0+-190 24544
NETWORK~RES 10-SIP10¢,0K DHM X 2 01121
RESISTOR 10K 1% .125W F TC=0+-100 24546
RESISTOR 18K 1% .125W F TC=0+-100 24546

0499-00B84
0757-0453
1810-0281
0757-0442
17570442

A13R11
A13R12
AI3RIT
A13R1E
A13R17

e RN

Ga-1/8-T4-1002-F
ne98-3457
210A104
750-61~R1 00K
1698~-6360

RESISTOR 10K 1% ,125W F TC=0+-108 #4546
RESISTOR 316K 1% .125W F TU=0+-100 28480
METWORK-RES 10-SIP100.0K OHM X @ 01121
NETWORK-RES 6-5IP100.0% DHM X % 11234
RESISTOR 10K 1% .125W F TC=0+-25 26480

A13R18
A13R19
A13R20
AT13RZ21
A13IR2E

07570442
1495-3457
1816~0281
1810-036%
0678-6360

2100-3882

Ca-1/8-T0-3831-F
C4-1/8-70-5761~F
Ca-1/8-70~3481~F
€4-1/8-T0-3831~F

RESISTOR-TRMR 2K 10% C TOR-ADT 17-TRN 28480
RESISTOR 3.83K 1% ,125W F TC=0+-100 24546
RESISTOR 5.76K 1% .125W F TC=0+-100 24046
RESISTOR 3.48K 1% ,125W F TC=0+-100 Z4%4b
RESISTOR 3.83K 1% .125W F TC=0+-100 z24%i46

2100-3882
0678-3153
169B-4445
nan-3152
0698-3153

A13R23
A13R24
A13RED
AL3R2E
A13R27

A13IREE
Al13IRZ?
A13RI0
A13R31
A13IR3Z

07576360
0698-6320
9757-0416
07570416
07%7-0416

NMYNO® gRAO0T T HpOED

RESISTOR 10K .1%
RESISTCGR SK.1%
RESISTOR Si1 1%
RESISTOR 511 1%
RESISTOR 511 1%

.125W F TO=0+-100
+125W F TC=0+-100
,125W F TC=0+-100
J125W F T +-100
.125W F TC=0+-100

24544
24546
R454E
24546
24546

£4-1/8-T0-1002-F
C4~1/8-T0-5001~F
C4-1/8-T0-511R-F
£4~1/8-T0-811R~F
C4~1/8-T0-S11R-F

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Tzble 6-3. Replaceable Parts {Continued)

Model 4935A

Reference
Designation

HP Part
Number

Description

Mfr
Code

Mfr Part Number

A13R3Z
A1JRI4
A13R35

A13RTE
A13IR37

A13R3IB
A13R3?
A13IRAD
A13R42
A13R43

AL 3R44
A13RAS
ALBR4E
A13RA7

2:00-3B83
0757 -0442
0757-0420

673-44810
H67B-4480

0757-0424
D658-3100
0757-6360
0767-6360
Q757-0420

14698-44H0
0698-4480
1698-315%
1693-4475

NN WD

RESISTDR-TRMR %K
RESISTOR 10¥ 1% .

RESISTOR 15.8K 1%
RESISTOR 15.8K 1%

RESISTOR 1. 1K 12
RESISTOR 2.37K 1%
RESISTOR 10K 1% .
RESISTOR 10K 1%

RESISTOR 1%.8BK 1%
RESISTDR 15.8K 1%
RESISTOR 4.64K 1%
RESISYDR 9.76K 1%

ih% C TDP-ADT 17-1RN
125W F TC=0+-100

RESISTOR 10K 1% .126W

L1280 F TC=0+-100
,125W F TC=0+-100

L125W F TC=0+-10@
L125W F TC=0+-100

1250 F TC=0+-109

125W F TC=0+-100

RESISTCR 10K 1% .126W

L125W F TO=0+-100
L1254 F TC=0+-100
L125W F TC=0+-100
L12%W F TC=0+-100

2B4A80
24546
24548

24546
24746

24546
24546
24544
24044
24548

24046
c4546
24546
03688

2100-36B83
Ca-1/8-T0-1002-F
CA-1/8-T0-1002-F
C4-1/8-T0-1582-F
Ca-1/B-T0-1582-F

Ca-1/8-Th-1101~F
Ca4-1/8~70-2371-F
C4~1/8~T0-1002-F
CA4-1/8-TD-1002~F
CA-1/8-T0-1002-F

C4--1/8-T0-1582-F
C4-1/8-T0-1582-F
C4~1/8-TG-4641-F
PHEGS~1/B-T0-9761-F

[ RN N ] Lo

A13RAB 0698-7847 RESISTOR 1 111K 1% 125W F TC=0+-25b 18701 MF4C1/8-T9-111R-B

A13R4T
A13RB0
A13R51

0628-6380
CA-1/8.TO-2371-F
CA-1/8-TC-1861-F

0898-6360
0698-3409
0688-0083

RESISTOR 10K 1% .125W F TC=0+-25
RESISTOR 2.37K 1% .126W
RESISTOR 1.96K 1% .125W

28480
24546
24546

A13R54
AL3RED
A13RGE

A13R5S7
A13IRGE
A1IRGD
A13R61

0698-3453
1757-0401
0757-0438

169B-3153
0757-019%
0698-563610
D757-0465

[T I R

RESISTOR 196K 1%
RESISTOR 140 1%
RESISTOR 5.11K 1%

RESISTOR 4.64K 1%
RESISTOR 21.9¥ 1%
RESISTOR 18K .1%
RESISTOR 100K 1%

A2SW F O TC=0+-100
125W F TC=0+-100
L1256 F TC=0+-140

,125W F TC=0+-100
L1250 F TC=0+-100
L1256 F TC=0+-25

L125W F To=0+-100

24548
2ASAL
24%46

24546

24546
23490
24544

Ga-1/B-T0-1963~F
£4-1/8-T0-101~F
Ca-1/6-TO-5111-F

C4-1/8-T0-4641~F
CA-1/8-Th-2152-F
0649B-63560

C4-1/8-T0-1003~F

0757-0317
0757-0317
1757-0442
210¢-3882
0757-0442

A13R62
A13R63
A1IREA
A13R6S
A13RESL

RESISTOR 1.33K 1% .125W

RESISTOR 1.33K 1% .125W

RESISTOR (0K 1% .125W F TC=0+-100
RESISTOR-TRMR PK 10% € TOP-ADJ 17-TRN
RESISTOR 10X 1% ,125W F TCw=0+-100

24546
24546
24546
28400
24546

CA-1/8-TO-1331-F
CA-1/8-TQ-1331-F
C4~1/8-T0-1002-F
2100-3882
Ca~-1/8-T0-1002-F

C4-1/8-T0-1962~F
Ca~1/8-TD-1212-F
C4-1/8-T0~2152~F
C4-1/8+T0-751-F

¢4-1/8-T0-1762-F

24545
245446
PAGAL
24546
24546

A13R&67
A13R68
AL3RET
A13R7D
AL3R71

n69B-3157
0757-04a4
N757-9199
07570420
N698-3157

RESISTOR 19.6K 1% .12%W F TC=0+-100
RESISTOR 12.1K 1% ,125W F TC=04-100
RESISTOR 21.%5K 1% .125W F TC=0+-100
RESISTOR 750 1% .1254 F TC=0+-100

RESISTOR 19.6K 1% ,12%W F TC=0+-100

N ATAER oW~

A13R72
ATIRT72A
A13R73
A13A74
AL3R7T

1757-0420
0767-0280
0698-3150
0698-3150
0757-0274

RESISTOR 730 1% .125W F TO=0+-100
RESISTOR 1K 1% 125W F TC=0+-100
RESISTOR 2.37K 1% .125W

RESISTOR 2.37K 1% .125W

RESISTOR 1.21K 1% .120W F TC=0+-100

24546
24646
24548
24548
34546

Ca-1/8-TO-751~F
€4.1/8-7T0-1001-F
CA-1/8-TD-2371-F
CA-1/8-TO-2371-F
c4-~-1/8-Y0-1211~F

Roww

L]

24546
8480
24546
24546
2R 48D

Ca-1/8=-T0-2151~F
2190-3881
C4-1/8-T0-1003~F
Ca-1/8-T0-2323-F
1699-0595

A13R76
A13R77
A13R78
A13IRT7R
A13RAD

N4¥8-00B4
2100-3881
1757-0465
0693-4%30
N672-0595

RESISTOR 2,15K 1% .128% F TC=0+-1DD
RESISTOR-TRMR 500 10% C TOP-ADT 17-TRN
RESISTOR 100K 1% .125W F TC=0+-100
RESISTOR 232K 1% 1254 F T=0+-180
RESISTOR 385K 1% ,125W F TC=D+-25

80N g

0699-1078
Ca-1/8-T0-1133-F
1478-4158
0678-6340
D&FB-4158

0692-1078

01678-4514
06%11-4158
16?B-6360
1670-4158

28480
245486
28480
28480
283490

A13RB1
AI3REB2
A13RE3
A13RB4
A13IRAS

RESISTOR 134K
RESISTOR 113K 1%
RESISTOR 100K
RESISTOR 10K 1% .
RESISTOR 100K .1% 1250 F TC=0+-50

1% L 120W F TC=0+4-25
) +-100

oD W

N690-6360
CA4-1/8-TO-2942-F
Ca-1/8-T0-2942~F
0699-0566
0699-0566

28480
24546
24046
213480
2400

n6989-636d
06994470
1698-4490
0699-0566
N629-0566

HESISTOR 10K .1% 1254 F TC=0+-23

RESISTOR 29.4K 1% .125W F TC=0+-100
RESISTOR 29.4K 1% 125W F TC=0+-100
RESISTOR 23.5K 1% .120W F TC=0+-25
RESISTOR 25.%K .1% .125W F TC=0+-23

A13RB&
A13RB7
A13RO8
A1IRBYT
AL3IRID

C4-1/8-TO-1001-F
MFali1/B-T9-1111R-B
06986360
1698-8638
06£98-5445

RESISTOR 1% 1% 125W F TC=0+-100

RESISTOR 1,111K .1% .125W F TC=06+-23
RESISTOR 10K .1% ,125W F TO=0+-23
RESISTOR 3.16K .1% ,125W F TC=0+-2%
RESTSTOR &.893BK 1% ,325W F TL=0+-23

24546
19781
28480
28480
20480

A13RTY
A13IRT2
A13RPI
ATIRT4
ATIRIS

0757-0280

01498-7847
0698-6360
T69B-0638
067B~-6445

m e oo P R

0699-05BL
06990585
16786467
0499-0587
V699-0568

RESISTOR 186. 365K 1% 1254 F TC=0+-25
RESISTOR 240.738K .1% 1254 F TC=0+-203
RESISTOR 16.9K 1% ,125W F TC=0+-50

RESISTOR 12.918K .12 ,125W F TC=0+-25
RESISTOR 18.171K 1% ,125W F TC={+-2%

2489
28489
28480
/480
28460

A13RYe
ALIRPT
A13RE
A13IR??
ATIR10D

N&6%9-0586
069%-059%
69B-6467
0697 -0587
01499-0598

Se s

28480
19701
20480
12701
20480

2100~-3883
MFAC1/B-T0-17432-C
06966423
MFAC1/8-T0-1742-C
16%8-3056

RESISTOR-TRHR BK 10% C TOP-ADT 17-TRN
RESISTOR 17.4K ,25%  125%W F TC=0+-100
RESLISTOR 33.2%K .1% ,t20W F TC=3+-25
RESISTDR 17,4K 25X .12%W F TC=0+-100
RESISTOR 12.4K 1%  $25W F TC=0+-23

A13R102
AT3IRIDI
ALIRIO0A
ATIRT10G
AI3R1D6

2100-3883
ne¥B8-7413
16%8-56423
1698-7413
049Q-5858

— 3SRy

N478-8058
MF4L1 /8-T2-2071-B
WF A1 /B-T2-7091~H
0494~-6361
GAHRE-h4b7

bed:23:11)
19703
19701
“a480
#3480

RESISTOR 12.4K 1% .125W F TC=0+-25
RESISTOR 9.09K .1% .12SW F TC=0+-50
RESISTOR ®. 09K .1% 125W ¥ TC=D+-00
RESISTOR 10K 1% .125W F TC=@#+-25
REGISTOR 16.9K 1% .125W F TC=0+-54D

AL3R107
ALIRIOB
AI3ZR109
A13R110
ATIRLIL

N6%9-8B589
16%89-7929
01698-792%
0678-63460
14698-6467

PR LN

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts {Continued)

Reference HP Part . Mfr
Designation | Number Qty Description Code Mfr Part Number

REGISTOR 23.,3K 1% 1BEW F TU=0+-20 284810 D&FF-0566
RESISTOR 2%.5K .17 1236 F TO=0+-2% 28480 0699~0566
RESISTOR &.838BK .1X .125W F TC=0+-25 23480 0658-6445
RESISTOR 3I.16K .1% 12TW F TC=0+-25 28490 1698-8638
RESIGTOR 13.3K 1% 12TW F TC=0+-100 19701 MF4C1/8-TO-1338~F

AL3RI1Z D&79-0564
AT3R11E 16%9-0066
ALERT14 1&78-6445
ALIR1IG 0698-84638
AL3R11E 0757-028%

X b

o

RESISTOR 34,334K .1Z ,125W F TC=0+-2% 28480 01699-0589
RESISTOR 34.334K 1% .12%5W F TC=0+-25 28480 1699-058%
RESISTOR 10K .17 1254 F TC=0+-25 ag4sl 0696-6360
REBISTOR 10K .1% .125W F TC=0+-25 28480 DHPR-6360
RESISTOR 18 171K 1% 1250 F TC=0+-23 28480 b679-0588

A1IR117 1679-0589
A13R118 G697-05687
ALIRILYT 1698~-63460
AT3R12D N4698~6360
AT3IRIEL 1699~-0588

Lo

RESISTOR 12.4K 1% .125W F TC=0+-25 28480 0898-8858

RESISTOR 7385 1% 125W F TC=0+-25 28480 0699-0164

RESISTOR &.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-61%1-F
RESISTOR &.19K 1% .125W F TC=0+-108 19701 MFA4C1/8-TO~6191~F
RESISTOR 31.25K 1% .12%W F TC=0+-25 28480 06768-6423

AlirR122 0698-8858
A13R123 0699-0164
A13R124 07570290
AlIR12S 07570270
AT3R126 1698-6423

oD

RESISTOR 44.2K 5% .123W F TC=0+-50 24546 NC4-1/8-T2-44232-1
RESISTOR 357K 1% 12T F TC=0+-100 28480 1AH7B-4537
RESISTOR 3162 1% 125W F TC=0+-26 20480 Q698-7585

A13R127 0A70-4H754
A13R128 06284537
Al3R129 0698-7580

©ra

A13R132 2100-3883 RESISTOR-TRMR SK 10% © TOP-ADF 17-TRN 28480 2100-3883
RESISTOR 10K 1% ,12%W F TC=0+4-25 28480 01698-63560
RESISTOR 10K .1% ,1250 F TC=0+-23 28480 0698~6360
RESISTOR 10K .1% .125W F TCS0+-28 28480 1&6%8-6360
RESISTOR 15, 758K 1% .(12%W F TC=0+-25 28480 06992-05%0
RESTISTOR ZBYK 1% .120W F TC=8+-100 24544 {24-1/8-T0-2873-F

A13R134 N698-6360
A13R135 16986360
AI3R138 1698-6360
A13IR137 0699-05%0
AL3R138 1698-~3454

oo O ~a

RESISTOR 4.12K .1% 1254 F TC=0+-25 26480 0679-00%6
RESIGTOR 4.12K 1% .1285W F TC=0+-25 284810 REFI-DSTH
RESISTOR 2.21K .1%Z .125W ¥ TC=0+-2% 28480 01697-05%4
RESIBTOR 2.21K 1% ,1Z8W F TO=0+-25 284810 1699-0594
RESISTOR 10.7¢ .17 .125W F TC=0+-5¢ 19701 MF4C1/8-T2~1072-B

AL3RI3F 06990576
AL3R140 1699-0596
A13R141 016%9-03594
A13R142 r6%9-0494
A1IR143 0498-8337

!ﬁ.ﬁt

Do

RESISTOR 4.99K .2HZ .125W F TCO=0+-25 19701 MF4C1/8-T9-4991-C
REBISTOR 2.26K 1% ,128W F TC=0+-25 280480 01699-0397

RESISTOR 683.8 1% 128W F TC=0+-25 28480 0698-6447

RESISTOR 2.162K .1% .125W F TC=0+-25 20480 0698-6446

REBISTOR 7,741K ,1% .120%W F TC=0+-25 284990 1699-0%92

A13R144 0696-B0&B
A13R14E 01699-0527
Al3R144 08988447
A13R147 0898-6446
A13R148 0699-01592

OO~

RESISTOR 10K 1% .120W F TC=0+-25 28480 B6LP8~-6361
RESISTOR 10K .1% .123W F TO=04-25 28480 0678-6360
RESISTOR 15.758K 1% .125W F TC=0+~-2%5 28481 016579-0590
RESISTOR 73K 1% ,125W F TC=0+-~100 245486 La-1/8-TH-7502~F
RESISTOR-TRMR 10% 18X C TOP-ADT 17-TRN 28420 2100-3984

A13R14% $678-6360
ALBR1S0 069B-6340
A13R151 1479-0370
ALIR1D2 0757-0462
A1IR153 2100-3984

S E e

RESISTOR 143K 1% ,125W F TC=O4-100 24546 C4~1/8-T0-1433-F
RESISTOR 10K 1% ,128d F TO=0+-25 28480 0698-6340
RESISTOR 10K 1% ,125W F TC=0+4-p5 28480 N4698-6360
RESIBTOR 71.5K 1% .12%9W F TC=0+-108 24546 Ca4-1/8-TOH-7102~F
RESTSTOR 2.26K 1% .12%W F TC=0+-25 28480 69 %-05%7

ATER1G4 G67B-4T20
ATIRISS 1694-6350
Al13RISE 16986360
AT3IRIG? 0698-4505
A13R158 N699-0897

-1 o o

RESTISTOR 2.26K 1% ,125W F TC=0+-23 28480 0699-0597
RESISTOR 10K ,1% 125W F TC=0+-25 289480 06928~6360
RESISTOR 10K ,1% .125W F TC=0+-25 28480 0696-6360
RESISTOR 21.0K .1% 125K F TC=0+-25 28480 1678-879%
RESISTOR 13, 665K 1% (128W F TO=0+-25 28480 46790593

Al13R15T 16990597
A13R160 0698-6360
ATBR1EL 167R~-6360
AI3R162 1698-B77%
ALIR163 0679-0593

RESISTOR 13.66%5K 1% 1250 F TC=0+--25 28480 0470593
RESISTOR 108.502K 1% 1254 F TC=0+-25 28480 1629-0604
RESISTOR 140,358K 1% 1350 F TC=0+-2% 28480 G679-0591
RESISTOR 11K 1 1254 F TC=0+-100 24548 Ca-1/8-TU-1102~F
RESISTGR 143K JI2SW F O TC=0+~100 24546 C4-1/8-T0-1433-F

AL3R164 1479-0593
AT3R16S 01699-04600
PLIR16G 1499-0591
AL3RY 67 0757-9443
A13R168 fa?B-4520

Fa o I I | N g -

RESISTOR 68.1K 1% .12%W F TE=0+-10D 24546 C4-1/8-T0-6812-F
RESISTOR 18K 1% ,125W F TC=8+4-25 26480 0698-6360
RESISTOR 10K .1% .125W F T0=0+-25 23480 0698-56360
RESISTOR 71,5K 1% .125W F TC=0+-140 24544 C4-1/8-T0-7102~-F
RESISTOR 82 5% 1% .125W F TC=0+-100 24746 C4=1/8-T0-B252~F
F

AL3R1469 0757-04461
A13RI70 169B8-6360
ALIR17T 1699-6340
A13R172 D&6FE-4505
A1IR173 07570463

o

RESISTOR &B.1% 1% 1254 F TC=04-100 24548 C4-1/8-Th-5812-
RESISTOR-TRMR 10K 10% C TOP-ADT 17-TRN 28480 2100-3884

Al3R174 B757-0461
ATIR17S 2103~38B4

= g

AL3R178 N698-7847 RESISTOR 1.111% 1% .12%W F TC=0+-25 19701 MF4(1/8-T9-1111R-H

A1IRL7Y 1678-63&0 REBISTOR 10K 3% .125W F TC=20+~2%5 28480 06%3-~6360
AT3R160 2100~-3883 REBISTOR-TRMR 5K 10% C TOP-ADY 17-TRN 28480 2100-3883
ALIR182 1757-4421 RESISTOR 825 1% ,125W F TC=0+-100 24546 CAa~-1/8-TO-825R-F
A13R183 A757-0280 RESISTOR 1K 1% 1254 F TC=0+~-108 2AT44 C4-1/8-T0~1001~F
ATIR1BS 0757-0446% RESISTOR 100K 1% .125W F TC=0+-100 24546 Ca--1/8-TO-1043-F

.

A13R18T N757-0401 RESISTOR 140 1% .128W F TC=0+-100 24546 C4-1/8-T0-101-F
Al3R186 2100~-3882 RESISTOR-TRHR 2K 10% C YOP-ADT 17-TRN 28480 a100-3882
AT3R167 B&9H- 6467 RESISTOR 16.%K 1% ,125W F TC=§+-50 28480 N6RE-6467
AL3R201 0757-04543 RESISTOR $1.1K 1% .125W ¥ TC=0+-100 245486 C4-1/8-T0~-5112-F
AL3REO2 B757-0401 RESISTOR 106 1X . 12%W F TC=N+-100 24%48 C4-~1/8-T0~101~F

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts {Continued)

HP Part
Number

Mfr
Code

Reference
Designation

Qty Description Mfr Part Number

A13A203
A13R204
A13R20E
A13R206
A13R207
A13R208
A3T1

0767-0448
0757-0401
0698-4002
1810-0389
0698-6445
5020-5252
9100-3428

RESISTOR 51.1K 1% .126W F TC=0+-100
RESISTOR 100 1% 12BW ¥ TC=0+-100
RESISTOR 6K .1% .125W £ TC=0+-100
NETWORK-RES 8-SIP 100.0K OHM X5
RESISTOR 6.838K .1% 126W F TC=0+-25
WIRE, 172 IN.

TRANSFORMER-POWER 100/120/220/ 240V

24546
24548
24546
11236
28480
28480
28480

C4-1/8-TO-5112-F
C4-1/8-T0-101-F
C4-1/8-TO-60OCT-F
750-61-R100K
0698-6445
5020-6262
8100-3498

oo w0~

w

A13TP2
A13TP3
A13TP4
A13TPE
A13TPE

A13TP7
A13TP2
A13TP10
A13TP1Y
A13TP1Z

A13TP13
A13TP14
* A13TP156
A13TP21
' A13TP22

A13TP23
A13TPZ4
A13TPZ6

1251-6947
1251-6947
1251-6947
1251-6847
1251-6947

1251-6947
1251-6947
1251-6947
1261-6947
1251-6947

1251-6%47
1261-6947
1261-6947
1261-8947
1251-6947

1251-6847
1261-6947
1251-6947

cCooO0 CQCoOO [sX=NoNaNal

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CORNECTOR-SGL CONT PiN

CONNECTOR-SGL CONT PIN
CONNECTOR-3GL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

CONNECTOR-SGL CONT FIN
CONNECTOR-SGL CONT PIN
CONNECTOR-SGL CONT PIN

Q25-IN-BSC-SZ 50

_025-IN-BSC-5Z 80
.025-IN-BSC-SZ 5Q

025-IN-BSC-SZ SQ
025-IN-BSC-52 $Q

.025-IN-BSC-SZ 50
.025-IN-88C-5Z 50
.025-IN-BSC-SZ 50
025-IN-BSC-8Z 8Q

025-IN-BSC-8Z 8Q

025-IN-BSC-SZ 80
.026-IN-BSC-5Z 50
.026-IN-B5C-5Z 5Q
.026-IN-BSC-SZ 5Q
.025-IN-BSC-5Z 5Q

.025-IN-BSC-SZ 5Q

025-IN-BSC-82 5Q
(25-IN-BSC-5Z Q.

28480
28480
28480
28480
28480

28480
28480
28480
28430
28480

28480
28480
28480
28480
28480

28480
28480
28480

1261-6947
1261-6947
1261-6947
1251-6947
1251-6947

1251-6947
1251-6947
1251-6947
1251-6947
1251-6847

1261-6847
1251-6947
1251-6947
1251-6947
1251-6947

1251-6947
1251-6947
1261-6947

A13UL
Al3u2
A13U3
A13u4
A13US

1B26-0712
19260138
1826-0624
1926-0686
18264-0742

IC NP AMP LOW-BIAS-H-IMPD DUAL B-DIP-P
ic COMPARATOR GP RUAD 14-DIP-P PXG

IC CONV W/FREQ 14-DIP--P PKE

IC OF AMP LOW-BILAS-H-IMPD TO-99 PKG

IC PRECISION 10V RET ADB81J

2701 4
01295
BE175
27014
284810

L.F353N
LMAIFH
VFCIZKF
LF3S1aH
1826~0742

2mNEs QOO0

A13L6
Al3U7
A13IU7
Al13U8
CREIGS

18926-0639
1888~ 956
1200-0473
1820-1936
1820-1936

IC CONV 8-B-D/A 16-DIP-F PKG
IC LCH CMOS COM CLOCK QAD
GOCKET-IC 16~CONT DIP DIP-SLDR
IC LOH CHOS COM CLOCK QUAT

IC LCH CMOS COM CLOCK QUAD

AAIFT
01928
28489
0192%
9192

AD7524TN
CD4D4ZBE
12000473
EDAD42HE
CDADAZRE

Al3UI2
ALIUIS
AL3UT4
A13U1S
At3U1E

19202326
1820~-1315
18246-0208
1826~-0667
1826-0712

1€ XLTR CHOS TTL-TD-MOS HEX

IC MULTIPLXR 8-CHAN-ANLG §4-DIP-P PKEG
iC 0P aMP GP B-DIP-P PKG

1C DP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG
1C DF AMP LOW-RIAS-H-IMPD DUAL B-DIP-P

04713
01920
TR70%4
27014
27014

ML 14504BCP
CD4E51BE
LMI1 0N
LF351R
LF3Ti3N

A13I17
A13ULT
A13020
A13U21
A13U23

1820-1954
1200-0473
1B26:~0741
1826-0735
1626-0735

1C LECH CMOS COM CLOCK QUAD

SOCKET~IC 16-CONT DIP DIP-SLDR

IG OF AMP LOW-BUAS-H-IMPD DUAL TO-99 PUG
IC OP AMP H~SLEW-RATE 8-DIP-P PKG

IC OF AMP H-SLEW-RATE 8-DIF-P PKG

01938
284810
14713
34371
34371

CD40AZBE
1200-D473
HMCEAN 0240
HA3~2507-5
Hal-2597-3

Ll vl 12 SOWH I © MW

A13U23
A1IUZ4
A13U2%
A13U2s
A13U2E

18260730
1826-073%5
1B26-0735
1826-0200
1926-~0208

IC 0P AMP ‘H-SLEW-RATE 8-DIP-P PKG
IC OF AMP H-SLEW-RATE 8-DIP-P PKG
IG OF AMP H-SLEW-RATE 8-DIP-P FKG
IC OF AHF GF 8-DIP-P PKG
iC DP AMP GP B-DYIP-P PKC

F4371
34371
34371
A7014
27014

HAZ-2507-5
HAZ-2507-5
HAZ-2507-5
L.M31 0N
LM31 0N

PR

A13U2Y
A13L20
A13U3
A13U3Z
A13U33

1826-0208
1826-0735
1826-0665
1826-0712
1826-0208

ic AMP GP B~DIP-P PXG

Ic AMP H-S5LEW-RATE B8-DIP-P PKG

Ic AMP LOW-BIAS-H-IMPD QUAD 14~DIP-P
Ic AMP LDW-BIAS-H-IMPD DUAL 8-DIP--P
IC OF AMP GP B8-DIP-P PKG

27414
24371
27014
27014
27814

LMILOK
HAZ-2507-5
LF 347BN
LF3T3N
LH31 0N

A13U34
A13U33
A13U36
A13u37
A13U38

1826-0740
1826-0740
1826-0665
182017235
1826-0735

IC SWITCH ANLEG DUAL 16-DTP-C PKG

IC SWITCH ANLG PuAaL 16-DIP-C PKG

IC 0P AMP LODW-BIAS~H-IMPD QUAD 14-DIP--P
IC MULTIPLXR ANLG 16-DIP-P PKG

1C OF AMP H-S8iLEW-RATE 8-DIP-P PKG

THSR43CTE
IH5GDAZCRE
LF347BN
PLHOBCY
HAY-2007-5

32295
32293
27014
17856
34371

- 000 (AN e 2]

Al3U3T
A13UAD
A13U42
A13U43
A13UA4

1820-1725%
1826-064%
18260736
1826-0667
132606467

If MULTIPLXR ANLG 16~DIP-P PKG

IC NP AMP LOW-BIAS-H-IMPD RUAD 14-DIP-P

IC OF AMP WRE 8-DIF-F PKG

IC 0P AMP |LDW-BIAS-H-IMPD B-DIP-P PKG
0f AMP LOW-ETAS-H-IMPDL 8-DIP-P PKG

17856
274
34371
27014
27034

DEE0ALY
LF347EN
HA3~ 2627 -5
LF3SIN
LF3%1IN

A1344%
R RVET)
A13U47
Al3UAB

LFI51IN
LF353N
HA1l-4605-%
LM3L 0N

1826-0667
182564712
18260332
1826~-0208

P AMP LDW-BIAS-H-IMPD 8-DIP-P PKG
OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P
OF AMP GP QUAD 14-DIP-C PKG

OP AMP GF¥ B-DIP-P PKG

27014
27014
34371
27014

b m o oo

A13USD
AL3U
A13UTS2
A13US3
A13US4

1826-0740 SWITCH ANLG DUAL 1&-DIP-C PKG
19260665 0P AMP LOW-BTAS-H-IMPL QUAD 14-DIP-P
1826-0208 aP aMP P B-DIP-P PKG

1826-0656% 0F AMP LOW-BTAS-H-IMPD QUAD 14-RIP-P
1826-0712 OP AMP LNK-BIAS~H-1MPD DUAL 8-DIP-$

IHSG 043 CDE
LLF3478N
LH31OM
LFA47EN
LF3S3N

3R293
27014
27014
27014
27014

ALIUSS
ALAUSH

18260735 DP AMP H-SLEW-RATE 8-pIP-P PKG
1926-0667 0P AMP LOW-BIAS-H-IMPD #-DIP-P PKG

HAB-2507-3
LFF 351N

34371
27014

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts _ Model 4935A

Table 6-3. Replaceable Parts (Continued)

Reference

Designation Qty Description Mfr Part Number

1200-0473 SOCKET-IC 16-CONT OIP DIP-SLDR 1200-0473
1200-0473 SOCKET-IC 16-CONT DIP DIP-SLOR 1200-0473
1200-0473 SOCKET-IC 16-CONT DIP DIP-SLDR 1200-0873

A13 MISCELLANEQUS PARTS

2260-0002 3 NUT-HEX-DEL-CHAM 4-40~THD | 062-1N-THK 40000 ORDER BY DESCRIPTION
2R40-0112 2 NUT~HEX-W/LKWR 4-48-THD , 094-IN-THK 0goop ORDER BY DESCRIPTINN
B150-0456 WIRE Z4AWG W 300V PYC 7X32 BUC 23480 BI%0-0456

&

0380-1157 SNAP IN SPACER 00509 TCBS-4N

&

ﬁ

==tc}

I30e)

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part
Designation | Number

Qty Description “cn;(rje Mfr Part Number

e

Ala 04935-60307

~3

TRANSMITTER BDARD WITH PAR 28480 04935-60307

=3

Al4att 0160-3963
Alaca 0160-3963
ATAC3 0160-3963
A1404 01600576
A14C5 0180~-3045

CAPACITOR-FXD .15UF +-5% S0VDC MET-POLYC 28480 0160-3563
CAPACITOR-FXD .1GUF +-%% S0VDC MET-POLYC 28480 1160-3963
CAPACITOR-FXD 1SUF +-5% 50VDC MET-POLYC ZB480 G160-3763
CAPACITOR-FXD ,1UF +-20% 50UDC CER 29480 11 60~0574
CAPACITOR-FXD 2200UF+50~10% ZGVDC AL 28480 1180-304%

—loo o

A14C6 01802943
A14C7 1160-0576
Alacs 0140-0576
A14CY 0160-05746
Al4CI0 01&0-0574

CAPACTTOR-FXD 10QUF+50-10% 3SVDC AL 264480 0180-294%
CAPACITOR-FXD 1UF +-20x S0uDC CER 2B4ABD 0160-0%576
CAPACITOR-FXD ., 1UF +-20% SUVDC CER 28490 0140~0576
CAPACITOR-FXD .1UF +-20% 50VDC CER 284810 0160-0576
CAPACITOR-FXD . 1UF +-24% S4VDL CER 23480 01146£0-0576
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CAPACITOR~FXD 2200UF+S0-10% 2TVDC AL 28480 0180-3045
CAPACITOR-FXD 10RUF+S0-t0% 35VDC Al 28480 0180-2940
CAPACITOR-FXD 1000PF 10 % 1KVDC CER agag 0160-3458

CAPACITOR-FXD .1UF +-20% S{VDC CER 20480 0150~-0576
CAPACITGR-FXD 3Z00UF+50-10% 16VDC AL 28480 0189-3044

Al4ACLY N1B0-304%
Al4ci2 0180-294%
A14C13 0160-3456

Al4C14 01600574
A14C10 0180-3044
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Al4Cie 0160-0376
A14C17 016089576
A14AC2O 0160-3486

Al14021 01460-0576
Al4C22 0560-0576

CAPACITOR-FXD .1UF +~-20% S0VDC CER 28481 01648-0976
CAPACITOR-FXD .1LUF +-20% S0VDC CER 28480 0160-0576
CAPACITOR-FXD 1000PF 10% 1KVDC CER 28488 0160-3456

CAPACITOR-FXD 1UF +-20% GOUDC CER 28480 01160-057&
CAPACITOR-FXD .1UF +-20% %OVDC CER 28480 0160~0576

Lher~odn

CAPACITOR-FXD . 1UF +-20% H0vDC CER 28480 0160-0576
CAPACITOR-FXD 18#FF +-5% 590VDC CER 2480 01460-2257
CAPACITOR-FXD . iUF +-20% 50VDC CER 28480 0140-0576
CAPACITOR-FXD | 1UF +-20% S0VDC CER 2480 0160-0576
CAPACITOR-FXD .1UF +-20X 5H0VDC CER 28480 0160-0576

A14C23 0160-057¢&
Al4CZA 01602257
A14C20 01600576
A14C24 01600574
A14C27 0160-0576

@ e
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Al4cCz28 01600576
Al4C2Y 0140-0576
A14C3D 0160-0576
A14C3] 4180-3050
ATAC32 0140~-0576

CAPACITOR-FXD 1UF +-20% S0VDC CER 289480 1600576
CAPACITOR-FXD .1UF +-20% H0VDC CER 28480 0160-05746
CAPACITOR-FXD | 1UF +-20% TU¢DC CER 28480 0160-0576
CAPACITOR-FXD 330UF+50-10% 16VDC AL 28480 0180-3050
CAPACITOR-FXD | 1UF +-20% J0VDC CER 20480 D160-0976
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CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
CAPACITOR-FXD 1UF +-20% S0VDEC CER 268480 D160-0576
CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
CAPACITOR-FXD SOUF+735-10% 25VDC Al 56289 J0DS04GE2ECCE
CAPACITOR—FXD .1UF +-20% S50VDC CER ZB460 016005746

ALAC3I3 t160-0574
A14C34 0150-0074
A14C35 4160-0576
A14C36 0180-0058
A14C37 B160-0574
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A14C38 0160-0576
ALAC3S 01560-0574
AT4CAD 0160-3094

AlaCA 0160-0578
A14CA2 81600576

CAPACTITOR-FXD .1UF +~-20x SoVDC CER 284910 014609576
CAPACITOR-¥XD .1UF +-20% S0VDC CER 28460 0160-0576
CAPACITOR-FXD 1UF +-10% 25VDC CER 28480 0160-3094

CAPACITOR-FXD .1UF +-20% S0VDC CFR aBasl 91&£0-0%76
CAPACITOR-FXD . 1UF +-20% S@VDC CER anaso 0160-0576

[LRTR R TY

CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28aB0 M1160-3291
CAPACITQR-FXD 1200PF +-1% 100VDC HICA 283480 0160-3271
CAPACITOR-FXD . 1UF +-20% SDVUDC CER 294810 0160-0576
CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-00746
CAPACITOR-FXD .1UF +-20% S0vDC CER 28481 0160-8576

A14C43 0160-3291
Al4C44 0la0-32%1
A14C45 0160-0576
A14C44 0140-03576
hi4Ca7 0160-0574

e~ ~

CAPACITOR-FXD .1UF +-20% S0UDC CER 2p4al 0160-0576
CAPACTITOR-FXD 1UF +-20% SH0UDC CER ©e480 1160-0576
CAPACITOR-FXD . 1UF +-20% S0VDpC CER 20480 C140-0576
CAPACITOR-FXD ,1UF +-20% 50vDC CER 28480 0160-0G76
CAPACITOR-FXD .1UF +~20% SuvDL CER 20480 0160-0576

ALAC4B 0160-0576
ATACAY N140-0576
Al4CS0 0160-0576
A14CS1 01609578
ATACEH2 0160-0578
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CAPALITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
CAPACITOR-FXD .1UF +-30% S0VDL CER 28490 0160~0576
CAPACITDR-FXD 1UF +-20% 23VDC CER 240 0160-0127
CAPACITOR- 75 300 N.P. 28480 0180-T02710
CAPACITOR-FXD 4700PF +~-1% 300VDC MICA 28480 014604133

AL4CS3 §160-0576
A14CS54 01 &0-0576
A14C33 0169-0127
A14C56 0180-3124
A14C57 0160-4135

© SIpg R

A14CEE 0160-4135
Al 4CS7 0140-4135
A14CHD §160-05756
Al4Ce1 $160-057&
A14C62 0180-0197

CAPACITOR-FXD A4700PF +-1% 300UDC MICA 28480 01&60~4135
CAPACLITOR-FXD 47D8PF +-1% 300VDC HICA 28480 01604133
CAPALITOR-FXD .1UF +-20% SOVDC CER 28480 01600576
CAPACITCR-FXD .1UF +-20% H0VDC CER 28487 01600576
CAPACITOR-FXD 2. 2UF+-10X% 20VDC TA S6E6B7 150D2REXF020A2
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ALACLT 0180-01%7
A14Ck4 0140~0576

CAPACITOR-FXD 2, 2UF+-10% 20vDC TA SH2087 150D2RSXPE20A2
CAPACITOR-FXD .i1UF +-20% SUVDC CER 0480 8160-0578

(4]

CAPACITOR-FXD .1UF +-202% S0VDC CER 28480 014005746
CAPACITOR-FXD .1UF +-207% S0VDC CER 20480 0160-0576

A1ACHE 01160-0576
A14CET 2160-0576

g

Al4CsR 1160-0576
AlACe? N166-0576
A1AC70 01608-0127
A14L7 01800374

CAPACITOR-FXD ,1UF +-20% SUVDC CER 20480 n160-0578
CAPACITOR-FXD . 1UF +-20% 54VDC CER 01600576
CAPACITOR-FXD 1UF +-20X 25VDC CER 01460-0127
CAPACITCR-FXD 10UF+-10% 20VDC TA g 15001 6XP020E2

P2 L

A1ACT2 0180-1746
A14C73 0160-4833
ATACT4 0160-4836
A14CT5 018G-0291

CAPACITOR-FXD 15UF +- 10% 20VDC TA 28480 0180-1746
CAPACITOR-FXD 022UF +-10% 100vDC CER 28480 0160-4833
CAPACITOR-FXD 1UF 4-10% 50VOC CER 20440 0160-4838
CAPACITOR-FXD 1UF +-10% 36VDC CER RAB 0180-0291

(SN

See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts (Continued)

Reference HP Part
Designation Number

oo

Description 2:";{1 e Mfr Part Number

DIDDE-ZNR 5.11V 5% DO-35 PD=.4W 28480 1902-0041
DIODE-GEN FPRP 180V Z00MA DO-7 23480 1%81-0033
PIODE-PWR RECT 400V 1A 28480 1701-0731
DIODE~ZNR 156.2V 5% DO~35 PD=.4W 28480 1902-3214

DIGDE-PWR RECT 400V 1A 28480 1901-0731

DIODE~PWR RECT 400V 1A 20480 1901-9731
DIDDE-FWR RECT 400V 14 284080 1901-0731
DIOLE-PWR RECT 400V 14 28480 19061-0731
DIDDE-GEN PRP 180V 200MA DO-7 28480 1701-0033
DIODE~-GEN PRP 14BY 200MA DO-7 78480 19061-0033

A1ACRS 1702-0047%
A14CR4 1701-0033
AT4CRL 1901-0731
AL14CR7 1902-3214

AT4CRS 19910731

AlACRTO 1901-0731
AL4CR11 12010731
Al4CRL2 1¥01-0731
A14CR13 1901-0333
A14CR14 1901-0033

!xe‘—vﬁ
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DIODE-ZNR 16 2V 2% DO-35 PD=4wW 284890 1902-3214
DIDDE-PWR RECT 400V 1A 28440 1901-0731
DIODE-PWR RECT —100V 1A 28480 1801-0731
DIODE-PWR RECT ~100V 14 28480 179010731
DIODE-GEN PRP 180V BDOMA DOV 284810 1701-0033

A14CR1G 1802-3214
A14CR14& 1901-0731
A14CR17 1801-0731
Al14CR18 18610721
A14CR1? 1#01-0033

oo~

&

A14CR20 1901-0033 DIODE-GEN PRP 180V Z0oMA DUO-7 28480 19201--0033

rn

A14CRE3 1802-3214
A14CR24 1884-02%0

DIODE-ZNR 162V 2% DO-35 PD=4w 284810 1902-3214
THYRISTOR-TRIAC TO~220AR 01938 T2590B

DIODE-ZNR 5.62V 5% DQ-35 PD=4W 28480 1802-3105

DIODE~PWR RECT 400V 14 28480 1901-0731
DIOPE~GEN PRP 180V 200MA DO-7 284080 1901-003%
DINDE~GEN PRP 180V 200MA DO-7 28480 1201-0033
DIDDE-ZNR 135V 5% DO-15 PD=1W TC=+, 0574 28480 1902-0202

A14CR2T 1902-3105

A1ACR24 1761-0731
A14CR27 1901-0433
A14CR28 1961-0033
A14CR29 1902-02H2

© RN~ N

AT4CR30 1802-0202 QIODE-ZNR 16V DO-156 PD=1W TC=+.057% 28480 1902-0202

A14CSAL 1251-6947
AT4C5A2 1251-6947
A1402 1261-6947
Al14J3 1251-4673

CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SO 28480 1251-8947
CONNECTOR-SGL CON + PIN .025-IN-BSC-526A 28480 1251-6847
CONNECTOR-SGL CONT PIN .025-IN-BSC-8Z 8G 28480 1261-6847
CONNECTGR-PC EDGE 26-CONT/ROW 2-ROWS 28480 1251-4573

BOOOQ

CONNECTGR-SGL CONT PIN .025-IN-BSC-5Z SQ 28480 1257-6947
CONNECTOR-SGL. CONT PIN .025-|N-BSC-SZ SQ 28480 1251-6947
JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1268-0141
CONNECTOR-5GL CONT PIN .025-IN-BSC-SZ 5Q 28480 1261-6947
JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1258-0141

AldJut 1251-6847
Al14Ju2 1251-6947
1268-0141
A14JU5 1261-6947
1258-0141

!.:.: =
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LYE NS 1251-6947
1258-0141
A14JU14 1251-8947
1258-0141
Aldau-14 1261-6947
1268-0141

CONNECTOR-SGL. CONT PIN .025-IN-BSC-SZ SQ 28480 1251-6947
JUMPER-REMOVABLE FOR 0.025 IN SQ PINS 28480 1258-0141
CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ 5Q 28480 1251-6947
JUMPER-REMOVABLE FCR 0.026 IN 5Q PINS 28480 1268-0141
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z S5Q 28480 1251-6947
JUMPER-REMOVABLE FOR 0.G26 IN 50 PINS 28480 1268-0141

MoONMOoONo

Alddwz 5020-5252
Al44wW3 6020-5282

WIRE-2-1/2 IN. 28480 5020-5252
WIRE-2-1/2 IN. 28480 5020-5252

L L

A14P1 1251-6947 CONNECTOR-SGL CONT PIN .025-IN-BSC-8Z 5Q 28480 1251-6947

TRANSISTOR PNP S5I PD=50W FT=20MHZ 03508 X43Hz281
TRANSISTOR NPN 51 PD=5625MW FT=SOMHZ 04713 MPS-A42
TRANSISTOR PNP ST PR=50W FT=20MHZ 03508 X45H281
TRANSISTOR PNP SI PD=50W FT=20MHZ 03508 X45H281
TRANSISTOR PHP ZN2?04A SI TO-39 PD=&410MY 01295 2N2704A

Al4G1 1BE3-0363
A1432 16854-0575
Al4Q3 1853-03563
A14Q4 1853-0363
ATARS 1853-0012

POTOCEH O
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TRANSISTOR NPN 2N2218 SI TO-3 PD=800MY 64713 2N2218
TRANSISTDR PNP SI PD=310MW FT=250MHZ 28480 1853-0034

AlaQe 18%4-0053
AL4AQY 1B53-0036

Mo

RESLSTOR 100K 1% .128W F TG=0+-100 24546 C4-1/8-T0-1003-F
RESISTOR 18K ,1¥ ,125W F TC=0+-25 28480 D498-H360
RESISTOR 709 1% .SW F TC=0+-100 28490 0757-001%
RESISTOR 10K 1% .125W F TC=0+-100 245948 C4-1/8-T0-1002-F
RESLISTOR 1M 1% ,12SW F TG=0+-180 283480 0698-8827

AT4R1 0757-04465
Al14R2 1678~6360
A14R3Z 0757-0819
Al14R4 07%7-0442
ALARS G670-8827

!5::4,‘
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RESISTOR 825K 1% ,125W F TC=06+-100 260480 06598~-8824
RESISTOR 825K 1% .125W F TC=0+-100 28480 0698-8826
RESISYOR 1M 1% .125W F TC=0+-10¢ 28480 1698-8827
RESISTOR 1M 1% .125W F TL=8+-100 28480 {1698-8827
RESISTOR 825K 1% .125W F TC=0+-t00 28482 06988826

AT4ARS4 0698 -B826
A14R7 1498-BB24
Al4RB 1698-8827
A14R7 De98-8827
AT4R1D 1698-882%
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RESISTOR %&62K 1% ,125W F TC=8+-140 28486 05788824
RESISTOR 10K 1% .125W F TC=0+-100 24546 C4~1/8-T0-1002-F
RESISTOR 100X 1X .125W F TU=¢+—100 24544 C4-1/8-TG~1003-F
RESISTOR 10K 1% .125W F TC=@+-25 20480 | 0498-6360
RESISTOR 196 1% .125W F TC=0+-108 24544 C4-1/B-TO-126R~-F

Al4R11 N698-8824
A14R12 0757-0442
Al4R1Z G757-0465
A14R14 0698~563610
Al4R16 0678-3440

RESISTOR 109K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
RESISTOR 1K 1% 12354 F TC=0+-100 24546 Ca~1/8-T0-1001~-F
RESISTOR 10K 1% .1285W F TC=0+-100 24546 Ca-1/8-T0~1002-F
RESISTOR 10K 1% .125W ¥ TC=0+-100 24546 Ca~1/8-TO-1002-F
RESISTOR 10K 1% .12%W F TC=0+-110 24546 C4-1/8-Tl~1002-F

Al4RY7 0757-046%
AL4R1®? N257-0280
AT4R20 07570442
Alar21 1757~0442
A14R22 07370442
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See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A Replaceable Parts

Table 6-3. Replaceable Parts {Continued)

Description 'g;:' e Mfr Part Number

Reference HP Part
Designation Number

A14R23 7857-0208
Al4RZ4 0757 -0420
A1 4R2S 0757-0420
A14RZ7 06%8-0083
A14R2E 07%7-0465

RESISTCGR 2.0%K 1% .125W TC=H+4-10D 19701 HF4C1/8-T0-90F1-F
RESISTOR 750 1% .125W F 24546 C4-1/8~-T0-751-F
RESISTOR 750 1% .125W F 24546 Ca-1/9-T0-751-F
RESISTOR 1.96K 1% .125W 245446 C4-1/8-TD-1961F
RESISTOR 100K 12 12%W F TC=0+-100 24544 C4-1/8-T0-1003-F
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A14R2T 1810-0207
A14R30 U787 -0465
AL4R31 2100-3882
A14R33 B797-0418
A14R34 169B8-00B3

NETWORK-RES H-SIP22.0K DHM X 7 a1121 20184223
RESISTOR 100K 1% .125W F TC=§+-100¢ 245454 C4-1/B-T¢-1003-F
RESISTOR-TRMR ZK 10% C TOP-ADJ 17-TRHN 28480 2100-38682
RESISTOR S11 1% ,123W F TC=0+-100 245446 C4-1/8-T0-T11R~-F
RESIBTOR 1.94K 1% .125W F TC=0+-100 24546 C4-1/8-70-1741-F

A14R3S 0757-0442
Al14R36 0757-0416

A14R3Y 0757-0317
A14R38 0757-0420
A14R3T L757-0420

RESISTOR 10K 1% .125W F TO=0+-108 ?ALGAL C4-1/8-TH-1002-F
RESISTOR 511 1% .125W F TC=0+-100 2446 C4-1/8-TO-511R-F
RESIETOR 1.33K 1% ,125W F TC~0+-100 24045 Ca-1/8-T0-13351-F
RESISTOR 7%0 1% .125W §F TC=0+-100 24546 CA-1/8-TD=7591F
RESISTOR 750 1% ,125W F Th=0+-%00 2a544 C4-1/8=-T0-751~F

RESISTOR 100K 1% .12%W F TC=0+-108 24544 C4-1/8-T8~1i003-F
RESIGTOR 1 1% ,125W F TO=0+-100 P4TA6 C4-1/9~T0-1001~F
RESISTOR-TRMR 500 10% € TOP-aDY 17-TRN 23440 2100~-3881

RESISTOR S.,11K 1% . 1285W F TC=0+-100 24546 Ca-1/8-T0-5111~F
RESISTOR S5.11K 1% ,12%W F TC=9+-100 2ATAL C4-1/8-T0~-5111-F

Al 4R40 075711465
ATARA1 N757-0280
AlTARAZ 2100--3801
A14RA43 N757-0438
A14R44 07570430

RESISTOR 10K i% .12%5W F TC=0+-10% 24544 A4-1/8-TU=~1002~F
RESIBTOR S1.1K 1% .129W F TC=0+-100 24546 C4-1/8-T0-%112-F
RESISTOR 14, 7K 1% 1254 F TC=0+-100 24548 CA~1/8-TD=-1472-F
RESISTOR 3.4BK 1% .125W F TC=0+-180 24%46 Ca-1/8-T0-3481-F
RESISTOR %1.1K 1% 1254 F TC=0+-100 247546 c4-1/8-T0-5112~F

A14RAT 07570442
AlaRal 757 -04asp
A14R A7 1698-31586
Al4RA8 067H-3152
ALSARAT 0757-04%8
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RESISTOR 10K 1% .125%W F . 24546 C4~1/8-T0-1902-F
RESISTOR 331.6K 1% .125W F g 24546 Ca-1/8-T0~-3168~F
RESISTOR 10K 1% .125W F TC=0+-100 24546 ta- f/8-Ta~1002-F
RESISTOR 31.46% 1% 1254 F TC=0+-100 24546 Ca-1/8-T0-3162~F
RESISTOR 1K 1% .1285W F TC=0+-100 24746 C4-1/8-T0~1001-F

A14RSZ 0757-0442
AL4RE3 re¥8-3168
AT4RGA B757-0442
ATARSS n&98-3160
ATARDE 1757-0280

W@ 0 x0

RESISTOR S1.1K 1% .12%W F TO=0+-100 24540 C4-1/8-T0~5112~F
RESISTOR 133K 1% .12%W F TC=0+-1090 240546 C4-1/8-T0~1333~F
RESISTOR 10K 1% .125W F R4TAL Ca-1/8-T0-1002~-F
RESISTOR 10K 1% ,12%W F TC=0+-100 24546 CA=-1/8-T0=-1002~-F
RESISTOR 31.&6K 1% 125W F TC=0+-100 24TiAG C4-1/8-70-3162-F

Al14RS7 0757-0458
AT4RS5EH Ne98-3451
A14RST 9757-0442
AT4RED n757-0442
ATARAY 0698~-3160
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RESISTOR 31.6K 1% 125U F TC=04-160 24546 CAa-1/8-TO-362~F
RESISTOR 10K 1% .12SW F TC=0+-100 24544 £4-1/8-T0-1002-F
RESISTOR 31.6K 1% ,125W F TC=0+-100 24548 C4-1/8-T0~3162-F
RESISTOR 82% 1% .125W F TC=0+-100 24548 Ca-1/8-T0-B25R-F
RESISTOR 10K 1% .125W F TO=0+4-100 2AD4G CA4-1/8-TN-1008~F

ATARAZ 1698-3160
A 4ARAD 0757-0442
Al4RALA n&698-31610
A14RET 1757-0421
Al4R&ES 07579442
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AL4RET 0757-0443
A14R&H 0757-0441
AL4RES 0757-0420
A14R70 A757-0420
A14R71 0757~0442

RESISTOR 11K 1% .3125W F TC=C+-100 24546 C4-1/8-T0~-1102-F
RESIGTOR B.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F
RESISTOR 790 1% .1234 F +-100 24546 C4-1/8-T0-751-F
RESIBTDR 750 1% 1254 F +=100 240448 C4-1/B-TU-751-F
RESISTOR 10K 1% 12534 F +=-100 24546 C4-1/8-TO~-1002-F

RESISTOR-TRMR 500 10% C TOP-ADT 17~TRN 28480 2100-3881
RESISTOR 3.16K 1% 12SW F TO=0+-100 24%4b C4-1/8-T0-3161-F
RESISTOR-TRMR ZK 10% C TOP-ADJ 17.TRN 28420 2100-3882
RESISTOR 10K 1% 125W F TC=0+-100 24546 C4-1/8=-T0-1002-F
RESISTOR 10¥ 1% 1254 F TC=0+-100 24746 Ga-1/8-T0-1042-F

A14R72 2100-3881
AL14R73 0757-0279
Al4R74 2100-3882

Al AR7S 07570442
A14R76 0757-0442
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RESISTOR 10K 1% 1204 F TC: 24%46 C3-1/8-T0~1002~F
RESISTOR 31.48 1% 125 23480 0757~-0180
RESISTOR 31,6 1%  125W F TC=0+-100 28480 07%7-0180
RESISTOR 1.62K 1% 126W 02696 MF4AC-1

RESISTOR 243K 1% .126W 02995 MF4C-1

A14R77 0757-0442
A14R78B n*57-0180
A14R79 0757-0184
AT4R80 0757-0428
A14RB1 0757-0431

RESIGTOR 2.15K 1% ,125W F TC=0+-100 24546 CA-1/8«T0-2151-F
RESIBTOR &00 .1% ,125W F TC=0+-5H0 19701 WF4G1/8-T2~600R-B
RESISTOR 10.6K 1% .1206W ¥ TC=0+-100 2B480 16%9-0763
RESISTOR 10K 1% .125W F TO=0+-1880 RA%AL Ca-1/8~T0~1402-F
RESIGTOR 2,.94K 1% ,12%W F TC=0+-100 24546 C4-1/8-TD=-2741F
RESISTOR 10K .1% .126W FTC=0+-25 28480 0698-6360
RESISTOR 10K 1% 125W FTC=0+-25 28480 0698-6380

Al14RB2 169B-D0B4
A14RB3 0&98~7408
A14R8Y 1499-0763
Al4RBL 01757 -0442
AlLARE? n&78-4437
A14R88 0688-6360

A14R89 0698-6360

DO h D o U @ —=tn-0

REBISTOR 10K 1% ,125W F TC=0+-100 24%46 ca~1/8-T0-1008-F
RESISTOR 13.3K 1% 1254 F TC=0+-100 19701 WFAGL/B-TR-1332-F
RESTISTOR 3.16K 1% ,123W F TC=0+~100 24546 Ca~1/B~TO~3141-F
RESISTOR 1M 1% ,12GW F TC=b+-100 28480 neyg-a827

RESISTOR 10K 1% .125W F TC=0+~100 24546 C4-1/B-TE-i002-F

Al14RTD 07570442
AL4R?1 n757-0289
A14RF2 07%7-0279
A14RG3 0698-8827
AL4ART 4 07%7-0442

0 b o0

RESISTOR 51.1 1% 126W F TC=0+-100 24546 G4-1/8-10-55R1-F
RESISTOR 10K % ,125SW F TC=0+-100 24046 C4-1/8-¥0-1002~F
RESISTOR 2.37K 1% .1256W 02995 MF4C-1

RESISTOR 1K 1% 125W 02273 CEA-993

RESISTOR 19.6K 1% 125W 02273 CEA-993

RESISTOR 1.62K 1% .126W 02995 MF4C-1
TRANSFORMER: AUDIC ~E480 F100-2647

CONNECTOR-SGL CONT PIN 025-IN-BSC-52 50 28480 1251-6947
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z S0 28480 1261-6847
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z 5Q 28480 1251-5947
CONNECTOR-SGL CONT PIN 025-iN-BSC-5Z S5Q 28480 1251-6047
CONNECTOR-SGL CONT PIN 025-IN-BSC-5Z S5Q 28480 1251-6047

A14R7S n7u7-0394
AT4RTS 0757-0442
A14RO7 0698-3160
Al4R98 0767-0280
A14R99 0688-3157
A14R100 0757-0428
A14T1 100-2647

AT4TPY 12561-6947
A14TP2 1251-6947
A14TP3 1251.6947
A14TP4 1251-6947
A14TPS 1251-6947

QOO0 0C @ ~QwWwd Lo

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 4935A

Table 6-3. Replaceable Parts (Continued)

Reference HP Part .
Designation | Number Qty Description Mfr Part Number

l!!!

A14TPS 1251-6847 CONNECTOR-SGL CONT PIN 025-iN-BSC-8Z 8Q 1251-6947
A14TP? 1251-6247 CONNECTOR-SGL CONT PIN .025-iN-BSC-SZ SQ 1251-6947

A14TPE 1251-6947 CONNECTOR-SGL CONT PIN 025-IN-BSC-8Z 5Q 1251-6947
A14TP10 1261-6947 CONNECTOR-SGL CONT PIN .025-IN-BSC-8Z §G 1251-8947

A14TP11 1261-8947 CONNECTOR-SGL CONT PIN GZ5-IN-BSC-8Z 5Q 1251-6¢47

A14TPS/S 1261-6947 CONNECTOR SGL CONT PIN 28480 1261.6947

OF AMP L OW-BIAS-H-IMPD T0O-99 PKG nie2p CAB140AT
HY CHOS HONGGTRI. REYRIG/RESET DUAL 04713 MC14538RCP
MY CMOS MONOSTBL RETRIG/RESET DUAL 04713 HC1A%IBECP
FF CMDS D-TYPE POS~EDRE-~TRIG DUAL 01%2R Ch4013AF
FF EMOS D-TYPE POB-EDGE-TRIG DUAL. #1920 Ch4413aF

Al4uit 1826~0679
Alalz 1820-1932
Al4U3 1820-1932
Al4lia 1820-~0939
A14U5 1820~0%3%

e an O

MICROPROCESSOR MK3872 £B480 1820-2472
IC DCDR CHOS 4~TO-16~LINE 27014 MH740 154N
IC: PRECISION GEN. PURPOSE REG. 20480 SG15324

IC TIMER CHOS 04713 MC14%36BCP
IC TIMER CHOS 04213 ML14536R0P

Al4Ue 1B20-2472
A1407 1820-1827
Al4U8 1824-0728
Alaue 1926-041%1
AlL4U10 1626-0411

S ohnra

IT LOH CHOS COM CLOCK QUAD 0172B LDA0ARBE
IC LCH CHOS COM CLOCK QuUAd 192H CD4042EE
IC EFR CMOS LINE DRVR QUAD 27014 MM7 45240N
IC PRECISION GEN. PURPOSE REG. 28490 5G1532J

iC GATE CMOS NOR QUAD 2-INP 14713 ME14001BCP

AlaUll 1820-19%8
Alal1z 1B20-1956
A14UL3 18202566
A14U14 1926-0728
Al18U15 1820~1745

[ZRNE R

IC GATE CMOS NAND RUAD 2-INP 14713 HC14011BCL

IT GATE CHOS NAND RQUAD 2-INP 44713 MC14011B01,

It FF CMDS D-TYPE POS~EDGE~TRIG DUAL 01928 CD4013AF
GATE CHOS NAMD RUAD 2-INP n4713 HMC14011BCL
GATE CHOS NAND DUAL. 4-TNP 14713 M 14 012RCP

aF AMP LOW-BIAS--H-IMPD B~LRIP-P PKG 27014 LF351N
080 ECL 04713 MLI120E1P
0s8C ECL 04743 MC12041P
0P AMP LOUW-BIAS-H-IMPD DUAL B-DIP-P 27014 LF 353N
COMPARATOR CP QUAD 14-DIP-P PKG 31295 LM33PN

At4Uls 1820-2576
Alaul7 1826-0686
AT4U1B 1820-093%
Alautly 1820~-2574
A14U20 1820-1960

I!.!

Alauzl 18260847
Al4pa2 1820-1977
AL4URT 1B20~-1%77
ALAUZ4A 1{326--0712
ALaU25 1826-0138

DIEFHGY boNocao

- LCH CMOS COM CLOCK Quan 11928 CD4042RE
LCH CHNDS COM CiL.DCK QUAD U192H CDA04R2BE
LCH CHMOS COM CLOCK fian 0192B CD4042BE
LEH CHOS COM CL.OGCK GUAD [Ih34:43 CRACADEE
LW CHOS COH CLOCK QUAD 11928 LDAY 42BE

Al4slzse 183201956
AlauR? 1820-1956
Alauze 1820 -1956
Al4URY 1820-1954
A14U30 1B20-19354

I!!!

W

I!%L

CNTR TTL 1.8 DIV-X-17 ASYNCHRO n12%5 SN7ALSFEN
IC CNTR TTL LS BIN ASYNCHRO 01295 SN74L 573N
IC CONY 14-B-D/A 16-DIP-C PKG ZARGE ADGSL1ID
IC ADDR TTL LS BIN FULL ADDR 4-BLT 01295 SM74L.52B3IN
IC ADDR TTL LS BIN FULL ADDR 4-EBIT 01295 SN74L8283N

AT4UI1 1B20-1420
Al4U32 1820+1478
AL4133 1826-0508
A14U34 1820-1441
A1AU3S 1820-14491

Lol e

IC ADDR TTL LS BIN FULL ADDR &-BIT 01295 SN741.5283N
IC ADDR TTL LS BIN FULL ADDR 4-BIT 01295 SN74LS2B3IN
IC ADDR TTI. LS BIN FULL ADDR 4~RIT 01295 SN74L.S283N
IGC GATE TTL LS NAND GUAD 2-INP 01295 SN74ALSOON
I MULTIPLXR 4-CHAN-AML.G DUAL 1&-DIP-P 24355 ADZSHEIN

A1AU34 1820-1441
Alaud7 1B20~1441
A14U3B 18201441
AL4Y3T 1820-1197
Al4UAD 1824-077%

Hgoo oo

IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HAZ-2507-5

IC OP AMP LOW-BIAS-H-IMPD TQ-99 PKG 27014 LF361AH

IC PHOS 32768 (32K> ROM  45H-NE 3-5 35h76 SYP2E3I2 MASKED
IC F¥ TTL LS D~TYPE POS-EDNGE-TRIG COM 01295 SN741.5273N

IC FF TTL L8 D~TYPE POS-EDGE-TRIG COM 41295 SN74LE1 75N

Alau4) 1B24-0735
Al4ua2 1826-0686

A14U43 1818-1574
A14U44 1820-1730
AL4UAS 1828~1195

N e e

IC FF TTL LS D~TYPE POS~EDSE-TRIG COM 01295 SN741.S273IN
iC FF TTL LS D-=TYPE POS-EDGE~TRIG COM 012%5 SN74L.5273N
IC FF TTL L8 D~TYPE POS-EDGE-TRIG 41295 SHN74LS74AN
IC INV TTL LS HEX 1-INP 01295 SN74L504N
I£ FF TTL LS D~TYPE POS-EDGE-TRIG 01295 SN74LS74AN

Al4U4s 18201730
A140U47 1820-~1730
AlaLas 18201112
Al4U4% 18201199
a14U5D 1820-1112

IC DP AMP LOW-HIAS-H~IMFD DUAL B-DIP-P 27014 LF353N

I OP AMP H-SLEW~-RATE 8-DIP-P PKC 34371 HAZ-R507-5
IC OP AMP H-SLEW RATE 8-DIP-P PKG 34371 HA3-2507-5
SOCKET-IC 40-CONT 28480 1200-0654
SOCKET-IC 14 PIN 28480 1200-0638
CRYSTAL~4,000 MHZ 28490 9410~1180
CRYSTAL—4, 194304 MHZ 2B480 1416-1220
CRYSTAL-6.144 MAZ 284830 0410-0800

A14US1 1826-0712
A14U52 1826-073%
A14U53 1828-0735
Al4XUB 1200-0654
A14XU32 1200-0638
n1avi ta1l-1180
Al4Y2 1416-1229
A1AYT 0419-0B0D

VOO P sy @@

#A14 MISCELLANEDUS PART
1200-0666 SOCKET-XSTR 3-CONT FOWER DIP-SLDR 26480 1200-0666

1251-6856 CONNECCTOR 18~PIN M POST TYPE 284890 1251-6856

See introduction to this section for ordering information
*Indicates factory selected value




Model 4935A

Table 6-3. Replaceable Parts (Continued)

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mfr
Code

Mfr Part Number

F1
Fi
w2
W3

WS

OPTIONS
001 & 003

2110-0065

2110-0274

B120-3126
04935-60019

014935-40009

0340-0049

0370-1089
0370-10%1
n380-1283
0403-0414

1258-0141
1400-0530
1810-0076
2204-0163
2200-0704

2260-0012
2360-0113
2360-0117
2420-0015
2510-0103

2510-0294
2950-00B7
2050-000%
3B50-0067
X050~-0100

0590-0810
5040-4475
5040-4476
7120-1155
7120-2388

7120-4184
7120-5370
7154-0394
7205-0354
B120-1521

a120-3126
S040-4467
S04a0-4468
5040-44569
5040-4470
5040-4471
5060-7159
049:36-40001
04935-00002
04935-04004
04935-90602

04935~20003
049235-00007
04235-69011
0440-0880
Bab0-1601

1400-1075
1420-0284
1420-0284
1420-028%
2850-0043
3050-1114
1540.0835

oot s =N M= WND @GO DO oo g

oo NEBYbwN~- CRoo

[LE-N~ RN

&« W oo

B

MISC. AND CHASSIS PARTS

FUSE . 375A 250V NTD 1.25X.25 UL
{120 vaC OPERATION)

FUBE .Za 250V NTD 1,25X.25 UL
(2210 VAC OPERATION)

CABLE-REC-TRAN INTERCONNECT
CABLE SHIELDED

CARLE ASBENMBLY-CUOAX

INSULATOR-XSTR THRM-CNDCT
KNOB-EASE 1/2 JGK (125~IN-TD
KNOE~EASE 1/2 JGK .25-IN-ID
SPACER

FOOT-BUMPER

JUMPER-REMOVABLE(OPT 001 & 003>
CLAMP-CAEBLE(DPT 001 & 003)
BINDING POST SGL SGL~-TUR JGK

SCREW-MACH 4-40

ES-IN-LG PAN-HD-POZI

[ PN R

SCREW-MACH 4-40 .375 NYL

NUT~HEX--W/LKWR 4-40-THD

A9 a-TN-THK

SCREW-MACH &-32
SCREW-MACH 4-32

 25-IN-LG PAN~HD~POZI

37H-TN-LG

PAN~HD~POZ]

HUT-HEX~W/LKWR &-32~THD

- 1F4-TN~THK

E R S

SCREW-MACH 89-32

(375-IN-LG PAN-HD-PDZI

SCREW-MACH B-32 4-~IN-LG PAN-HD-POZI

mEs W p RO

RS

[N N R

Ry -

o

- —

NUT-HEX-DERL-CHeaM 3/8-32-THD

DPA-TIN-THK

WASHER-FL. MTLC NO. B .172-IN-ID
WASHER-FL MTLC %/1&6 IN 375-IN-ID
WASHER-FL MTLC NO. & .147-IN-ID

NUT-HEX 4-40 NYL
CASE-TOP HALF
CASE-BOTTOM HALF
LABEL -WARNING
PLATE-IDENT

LAREL-CAF, COVER
LABEL~INF(, HANDLE

WIRE MESH

SUPRORT-ROD .
CABLLE ASSY 1BAWG 3-CNDPCT JOK-JKT

JUMPER~CABLE ASSY
SPACER-SHORT, PLASTIC
SPACER-LONG, PLASTIC
COVER-FRONT
HANDLE-CASE

FOOT-REAR

PWR CORD STRAP ASSY
INSULATOR

SHIELD-ALUM,

SHIM-310 JAGKS
INSTRUCTIDN SUMMARY CARD

OPERATING & SERVICE MANUAIL
BATTERY-INSULATOR

HATTERY ASSEMBLY- (OPT. 001 & 003, CONSISTS OF
TAPE-INDUSTRIAL ,25-IN FOLLOWING)
TAPE~IMDUSTRIAL (FOAM)

BATTERY HOLDER

BATTERY 15.46V .9A-HR NI-CD CONN
BATTERY 135.6V .BA-HR NI-CH CONN
BATTERY &6V 2,2A-HR NI-CD CONMN

NUT HEX 3/8-32
NYLON WASHER
CARRYING CASE

28480

28460

23480
ZB4RBD

2R4B0

28480
28480
28480
268480
0656A

283480
28480
211480
neoon
onono

agodn
ononRo
aneon
onong
poaeon

onpoo
foedo
28480
28480
20480

28480

2480
28480
284810
2e480

an44a0
284810
284810
28480
284806

284810
28440
28480
284810
28480
28480

2B480

28480

28480
23480
28480

28480
29480
28480
~2480
28480

28480
2R480
a2B490
29480

28480
28480
28480

2110-0 065

211002945

8120-3126
04935-60019

1423560007

0340-0049
N370-108%
0370-10%1
nEBH~1283
P026-P

1258-0141
1400-D3510
15100076

ORDER

BY

DESCRIPTICN

ORDER BY DESCRIPTION

DRDER BY DESCRIPTION

ORDER
ORDER

BY
BY

PESCRIPTION
PEGCRIPTION

ORDER BY DEGCRIPTION

ORDER

ORDER
DRDER

BY

BY
BY

DESCRIPTIDN

DESCRIPTION
DESCRIPTIDN

30540001
30%0-0067
30500100

0580-0810
5040-4475
5040-4478
7120-115%
7iR0~-2308

7i20-4184
7120-5370
7194-03%94
Y205-D356
9120-1521

BI20-3126
50404447
5L40-44568
5040~4459
5040~ 4470
5040-4471
5060-7159
04936-40001
04935-00002
04935-000904
04935-90002

04935-20003
04935-40007
0493560011
04A0-GBBIN
04&6h-1601

1480-1076
1420~-0284
1420-0294
14200205
2950-0043
3050-1114
1640-0825

See introduction to this section for ordering information
*Indicates factory selected value

6-35/(6-36 blank)




Model 4935A Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7, This section contains information to backdate this manual for instruments with serial prefix
numbers lower than the serial prefix listed on the title page.

7-3.  MANUAL CHANGES

%

7-4. Using the information provided, this manual can be corrected so that it applies to any version or
configuration of the 4935A. Ta adapt this manual to an earlier instrument, refer to Table 7-1 and make all of
the manual hackdating changes listed opposite your instrument sevial prefix nember, Changes avelisted in
serial prefix order.

7-h, If your instrument’s serial number or prefix number is not listed on the title page of thismanual or
in Table 7-1, it may be documented in a yellow MANUAL CHANGE SHEET supplement.

Table 7-1. Manual Changes

Instrument Changes Assembly Changes

Serial
Instrument Make Number/ Make
Serial No. Changes Desc Date Code Changes

2915A 11,10,9,87,6,54,3,2,1 Switchboard 2203A 21
2204A 11,10,9.8,7,6,5,4,3,2 Battery Charger 2903A 2.1
2206A 11,10,9,8,7,6,5.4 Transmitter 9204A 4321
2207A 11,1098,7,6,5 Receiver 2207A 6,5,4,2,1
2208A 11,10,9,8,7.6
2233A 11,108,8,7
2247A 11,108
Z24BA 11,10
2305A 11,10,9
23104 11

MANUAL CHANGE INSTRUCTIONS

CHANGE 1

Page 6-8, Table 6-3. Replaceable Parts (A2 Switch Board).
Add: A2J5, HP Parl No, 1251-5063, CONNECTOR.
Change: A2 to HP Part No. 0493560002, SWITCH BOARD (all units), Mfr Code 28480,
Mfr Part No. 04935-60002.
Change: A2J2 to HP Part No. 1251-5063, CONNECTOR PIN.
Page 610, Table 6-3. Replaceable Parta (AZ Switch Board).
Change: A2TT3 to HP Part No. 0360-0124, TEST FIN.
Change: A2TP4 to HP Part No. 0360-0124, TEST PIN.




Manual Changes Muodel 4935A,

CHANGE 1. (Cont'd}

Page 6-20, Table 6-3, Replaceable Parts (A 14 Transmitter Board).
Add: HP Part No. 1251-5063, CONNECTOR.

Page 6-21, Table 6-3. Replaceable Parts (A5 Charger Board).
Add: AKCR13, HP Part No. 1901-0050, DIODE-SWITCHING.
Delete: A5RQR, HP Part No. 1853-0036, TRANSISTOR-PNP.
Delete: ARR40, HP Part No. 0757-0280, RESISTOR 1K.

Pape 6-34, Table 6-3. Replaceable Parts (Al4 Transmitter Board),
Add: HP Part No. 1251-5063, CONNECTOR,

Page 6-35, Table 6-3. Replaceable Parvts (Al4 Transmitter Board).
Add: A14W4, HP Part No, 04335-60010, SHIELDED CAEBLE.
Change: A14W3 to HP Part No. 04935-60010, WIRE,

Page 8.76, A2, Switchboard Component Locator.

Replace with Figure 7-1.

Page 888, A5, Battery Charger Board Component Locator.
Replace with Figure 7.2

Page 8-87, Ab Battery Charger Board Schematic
Replace with partial schematic shown in Figure 7-3.

!..__1 g

CHANGE 2

Page 6-18, Table 6-3. Replaceable Parts (A4 Transmitter Board).
Add; AdJW5, HP Part No. 5020-5252, WIRE.
Add: A4IW6, HP Part No. 5020-5252, WIRE.

Page 6-32, Table 6-3. Replaceahle Parts (Al4 Transmitter Board).
Add: A14JW5S, HP Part No. 5020-5252, WIRE.
Add: A14JW6, HP Part No. H020-5252, WIRE.

Page 5-82/83, Al4 and A4 Transmitter Board Component Locators.
Replace with Fipure 7-4.

Page 5-84, Al4 and A4 Transmitter Board Assembly Schematics.
Modify as shown in Figure 7-5.

CHANGE 3

Pape 6-17, Table 6-3. Replaceable Parts List (A4 Transmitier Board).
Delete; A4CT72, HP Part No. 0180-1746 CAPACITOR, 15 uF 20V.
Change: A4, TRANSMITTER BOARD, to HP Part No. 04936-60003.

Page 6.19, Table 6-3. Replaceable Parts List (Ad Transmitter Board).
Change: A4R70 to HP Part No. 0757-0421, RESISTOR 823 OHM 1%,

Page 6-20, Table 6-3. Replaceable Parts List (Al4 Transmitter Board).
Delete: HP Part No. 1251-6947, CONNECTOR-SNGL CONT FIN.
Add:; HP Part No, 12516357, CONNECTOR-2 PIN POST TYPE.
Add: HP Part No. 1251-4259, TEST PIN.

Add: HP Part No. 1200-0564, 3OCKET, § PIN.
Change: A41742 to HP Part No. 1826-0735, IC OF AMP.

Pape 6-31, Table 6-3, Replaceable Parts List (Al4 Transmitter Board).
Delete: A14C72, HP Part No, 0180-1746, CAPACITOR 15 oF 20V.
Change: Al4 board number to HP Part No. 04835-60007.

Page 6-33, Table 6-3, Replaceable Parts List (Al4 Transmitter Board).
Change: A14R70 to HP Part No. 0757-0420, RESISTOR 750 OHM 1%.

Page 6-34, Table 6-3. Replaceable Parts List (Al4 Transmitter Board),
Delete: FP Part No. 1251-6947, CONNECTOR-SNGL CONT PIN,
Add: HP Part No. 1251-8857, CONNECTOR-2 PIN PQST TYPE.
Add: HP Part No. 12514259, TEST PIN.

Add: HP Part No. 12000564, SQCKET, 8 PIN.

Change: U42 to HP Part No. 1826-0735, IC OP AMP.
Pages 8-82/85, Ald and A4 Transmittor Boards.

Add: PC board number 04935-60003.

Add: PC board number (04935-60007.

Delete: PC board number 04935-60103.

Delete: PC board number 04936-60107.
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CHANGE 4

Page 6-13, Table 6-3. Replaceable Parts.
Change: A3RE0 to HP Part No, 07570159, RESISTOR 1K 1%,
Page 6.17, Table §-3. Replaceable Parts,
Delete: A4C73, HP Part No. 0160-45833, CAPACITOR .022 ulf +10%,
Delete: A4C74, HP Part No. 0160-4835, CAPACITOR .1 uF +10%.
Delete: A4CT5H, HP Part No. 0180-0291, CAPACITOR 1 uF £10%.
Pagc 6.1, Table 6-3, Replaceable Parts.
Change: A4R36 to HP Part No. 07670280, RESISTOR 1K 1%.
Page 6-31, Table 6-3. Replaceable Parts.
Delete: A14C73, HP Part No. 0160-4833, CAPACITOR .022 4F +10%.
Delete: A14C74, HP Part No, (1160-4835, CAPACITOR .1uF +10%.
Delete: A14CT75, HP Part No. 1180-029), CAPACITOR 1 4F £10%.
Page 6-32, Table 6-3. Replaceahle Parts.
Change: A14R36 to HP Part No. (7570416, RESISTOR 511 OHM 1%,
Page 8-82, Ald Transmitter Board Component Locator.
Replace with Figure 7-6.
Page #-83, A4 Transmitter Board Component Locator.
Replace with Figure 7-7,
Page 883, A4 Transmitter Board Assembly sheet 1 of 2.
Delete: A4C75, the 1.F CAPACITOR, on the trace between US pin 39 and R12,
Page B-85, Ad Transmitter Board Assembly (sheet 2 of 2).
Modify as shown in Figure 7-8.

CHANGE 5

Paragraph 4-15, Table 4-3, Receiver Accuracy Test Table.
For instruments with serial prefix 2207A and earlier, the level tolerance at +11 dBmis 1160
7.0 dBrm., At —40 dBm, the level tolorance is -19.1 to —44.0 dBm.
Paragraph 4-15, Table 4-4. Abbreviated Receiver Accuracy Test Table,
For ingtruments with serial prefix 2207A and earlier, the level tolerance is 4.0 to +0.6 dBm.
Page 6-11, Table 6-3. Replacement Parts (A3 Receiver Board).
Change: A3C60 to HP Part No. 0160-3251, CAPACITOR 1200 pF 1%.
Change: ARCT1 to HP Part No, 01605257, CAPACITOR 1100 pF 1%,
Page 612, Table 6-3. Replacement Parts (A3 Receiver Board),
Add: A3C128, HI? Part No. 0160-0576, CAPACITOR, .1 uF.
Add: A3CL28, HP Part No. 0180-0374, CAPACTTOR 10 uF.
Add: A3C130, HP Part No. 01800374, CAPACITOR 10 »F.
Add: A3C138, HP Part No. 0160:0576, CAPACITOR .1 uF.
Delete: A3C160, hand selected capacitor.
Page 6-13, Tabkle 6-3. Keplacement Parts (A3 Receiver Board),
Add: A3CR18, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR19, HP Part No, 1901-0376, DIODE-GEN.
Add: A3CR20, HP Pari No. 1901-0376, DIODE-GEN.
Add: A3CR21, HP Pari No. 1901-0376, DIODE-GEN.
Add: A2CR22, HP Part No. 1901-0376, DIODE-GEN.
Add; AJCR23, HP Part No. 1901-0376, DIODE-GEN.
Add; A3CR24, HP Part No. 19010376, DIODE-GEN,
Add: A3CR25, HP Part No. 1901.0376, DIODE-GEN.
Add: A3J2, HP Part No. 1250-0257, CONNECTOR.
Add: A3J3, HP Part No. 12500257, CONNECTOR.
Change: A3JU7 to HP Part No, 1200-0473, CONNECTOR.
Add: A3R48 to HP Part No. 0698-3638, RESISTOR 3.16K 1%,
Add: A3R49 to HP Part No. (0685-6445, RESISTOR 6.838K 1%.
Page 6-14, Table 6-3. Replacement Parts (A3 Receiver Board).
Change: A3R62 to HP Part No, 0699-0666, RESISTOR 1.705K 1%.
Change: AJRES to HP Part Ne. 0699-0666, RESISTOR 1.705K 1%.
Change: AJRT2A to HP Part No. 0899-0665, RESISTOR 1.248K 1%,
Change: A3R73 to HP Part No. 0699-0669, RESISTOR 3.2858K .1%.
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CHANGE 5 (Cont'd)

Change: AAR74 to HP Part No. 06990669, RESISTOR 3.288K 1%.
Change: AJR91 to HT Part No. 0699-0665, RESISTOR 1.243K .1%.
Chuange; A3R122 to HP Part No. 0698-3263, RERSISTOR 11.6K .1%.
Change: ASR123 to HP Part No. 0757-0419, RESISTOR 681 OHM 1%.
Page 6-15, Table 6.3. Replacement Parts (A3 Receiver Board).
Delete: A3TP21-25, HP Part No. 1251-6947, TEST PIN,
Delete: A3R206, HP Part No. 1810-0369, RESISTOR, NETWORK 100K x 5.
Delete: A3R207, HP Part No. 0698-6445, RESISTOR 6.838K .1%.
Add: A3R130, HP Part No. 0757-0442, RESISTOR 10K 1%.
Add: A3R176, HP Part No. 0698-8638, RESISTOR 3.165K . 19%.
Add; A3R177, HP Part No, 0698-6445, RESISTOR 6.838K .1%.
Change: ABR129 to HP Part No. 0695-6362, RESISTOR. 1K .1%.
Change: A3R146 to HP Part No. 0698-6446, RESISTOR, 2.162K . 1%,
Change: A3R147 to HP Part No. 0698-6445, RESISTOR 6.838K 1%,
Change: A3TP27 to HP Part No. 0360-0124, TEST PIN,.
Change: A3TP5-15 to HP Part No, 0360-0124, TEST PIN,
Page 6-16, Table 6-3. Replacement Parts (A3 Receiver Board).
Add; ARUJ49, HP Part No, 1826-0735, IC HA 2507-5.
Page 6-24, Tahle 6-3, Replacement Parta (A3 Receiver Board).
Change: A13C60 to HP Part No. 0160-3201, CAPACITOR 1200 pF 1%.
Change: A13C71 to HP Part No, 0160-3257, CAPACITOR 1100 pF 1%.
Page 6-25, Table 6-3. Replacement Parts (A13 Receiver Board).
Add: A13C128, HP Part No. 0160-0576, CAPACITOR .1 uF 10%,
Add: A13C129, HP Part No. 01800374, CAPACTTOR 10 pF 10%.
Add: A13C130, HP Part No. 0180:0374, CAPACITOR 10 uF 10%.
Add: A13C138, HP Part No. 0160-0578, CAPACITOR .1 4F 10%.
Delete; Al3C160, hand selected capacitor,
Page 6-26, Table 6-3. Replacement Parts (A13 Receiver Board).
Add: A13CR18, HP Part No. 19010376, DIODE-GEN,
Add: A13CR19, HP Part No. 19010376, DIODE-GEN,

E,
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Add:
Add:
Add:
Add:
Add:
Add:

A13CR20, HP Part No.
A13CR21, HP Part No.
AL3CR22, HP Part No,
A13CR23, HP Part No.
A13CR24, HP Part No.
Al3SCR25, HP Part No.

1801-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0876, DIQDE-GEN,
1901-0376, DIODE-GEN.
18010376, DIODE-GEN,

Add: A13J2, HP Part No. 1250-0257, CONNECTOR.
Add: A1373, HP Part No. 12500257, CONNECTOR.
Change: A13JU7 to HP Part No. 12510473, CONNECTOR.
Page 6-27, Table 6-3, Replacement Parts (Al3 Receiver Board).
Change: A13R48 to HP Part No. 0698-8638, RESISTOR 3.16K .1%.
Change: A13R49 to HP Part No. 0698-6445, RESISTOR 6.838K 1%,
Change: A13R62 to HF Part No. 0699-0666, RESISTOR 1.705K 1%.
Change: A13K63 to HF Part No. 0690-0666, RESISTOR 1.705K 1%.
Change: A13R72A to HP Part No. 0689-0665, RESISTOR 1.248K .1%.
Change: A13R73 to HP Part No, 0699:.0669, RESISTOR 3.288K 1%.
Change: A13R74 to HF Part No. 06990669, RESISTOR 3.288K 1%.
Change: A13R91 to HP Part No. 0699-0665, RESISTOR 1.248K .1%.
Page 6-28, Table 6-3. Replacement Parts (Al13 Receiver Board).
Add: A13R130, HP Part No. 07570442, RESISTOR 10K 1%,
Add: A13R176, HP Part No. 0688-8638, RESISTOR 2.16K .1%.
Add: A13R177, HP Part No. 0898-6445, RESISTOR 6.838K .1%.
Change: AL13R129 to HFP Part No. 06986362, RESISTOR 1K .1%.
Change: A13R122 to HP Part No. 0698-3268, RESISTOR 11.5K .1%.
Change: A13R12% to HP Part No. 0757.0419, RESISTOR 681.1 OHM .1%,
Change: A13R146 to HP Part No. 0698.6446, RESISTOR 2.162K .1%.
Change: AI3R147 to HP Part No. 0698-6445, RESISTOR 6.838K .1%.
Page 6-29, Table 6-3. Replacement Parts (A13 Recelver Board).
Delete: A13TP21-25, HP Part No, 12516947, TEST PIN.
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CHANGE 5 {Cont'd)

Delete: A1ZR206, HP Part No. 1810-0368, RESISTOR, NETWORK 100K x 5.
Delete;: A13R207, HP Part No. 0698-6445 RESISTOR 6.838K 1%,

Add: A13U49, HP Part No. 1826-0735, IC HA 2507-3,

Change: A13TP-7 to HP Part No. 0360-0124, TEST PIN,

Change: A13TP915 to HP Part No, 0:360-0124, TEST PIN.

Page 6-33, Table 6-3, Replacernent Parts (A13 Receiver Board).
Change: A14R38 to HP Part No. 0698-8824, RESISTOR 10K . 1%.
Change: A]4R89 to HP Part No. 0698-8824, RESISTOR 10K 1%,

Page 8-78, A13 PAR Receiver Component Locator.

Replace with Figure 7-9.
Page 8-79, A3 Reciever Component Locatar,
Replace with Figure 7-10.

Page 879, A3 Receiver Board Assembly, Sheet 1 of 2.
Replace with Figure 7-11.

Page 8-81, A3 Keceiver Board Aszemhbly, Sheet 2 of 2,
Replace with Figure 7-12.

CHANGE &
Page 6.17, Table -3. Replaceable Parts.

Manuwal Changes

Replace Ad with 04935-60103 Transmitter Board, MFG CODE 28480, MFG P/N 04935-60103

Page 6-18, Table 6-3. Replaceable Parts.

Replace A4ACR17 with 1801-0731 Diodepwr rect 400V 1A, CD=4, MFG CODE 03508,

MFG P/N Al5F.

Replace A4CR18 with 1901.0731 Diode-pwr rect 400V 1A, CD=4, MFG CODE 03508,

MFG P/N Al15F.

Add A4CR21 1901-0754 Dicde-pwr rect 50V 5A, CD=4, MFG CODE 03508, MFG P/N A15F.
Add A4CR22 1901-07584 Diode-pwr rect 50V 5A, CD=4, MFG CODE (3508, MFG P/N A15F,

Page 6-31, Table 6-3. Replaceable Parts.

Replace Al4 with (04835-60107 Transmitter Board, MFG CODE 28480, MFG P/N 04985-60107.

Page 6-32, Table 6-3. Replaceable Parts.

Replace A14CR17 with 1901-0731 Diodepwr rect 400V 1A, CD=4, MFG CODE 03508,

MFG P/N A15F.

Replace AL4CRIS with 1901.0731 Diode-pwr rect 400V 1A, CD=4, MFG CODE 03508,

MFG P/N A15F.

Add A14CR21 1901-0754 Diode-pwr rect 50V 5A, CD=4, MFG CODE 08508, MFG P/N A15F.
Add A14CR22 1201-0754 Diode-pwr rect 50V 54, CD=4, MFG CODE 03508, MFG P/N A15F.

CHANGE 7

Page 6-6, Figure 6-2. Exploded View Assembiies and Cables (Cont'd)
Replace Item 29 with Rear Panel Assy (loaded) 04935-60008.
Page 6-12, Table 6-3. Replaceable Parts.
Delete A3C202 Hand Selected Capacitor,
Page 6-13, Table 6-3. Replaceable Parts,

Replace AICHS with 19010376 Diode-Gen prp, CD=8 MFG CODE 28480,

19010376,

Replace A3SCRY with 1801-0876 Diode-Gen prp, CD=6, MFG CODE 28430,

1901-0376.

Replace A3SCR11 with 1901-0376 Dicde-Gen prp, CD=6, MFG CODE 28480,

1901-0376.

Heplace A3CR12 with 19010376 Diode-Gen prp, CD=6, MFG CODE 28480,

19010376,

Replace A3CR15 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28430,

1901-0376.

Replace A3CK16 with 1801-0376 Diode-Gen prp, CD=6, MFG CODE 23480,

1901-0376,

MFG B/N

MFG P/N

MFG F/N

MFG P/N

MFG P/N

MFG F/N
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CHANGE 7 (Cont'd)

Replace A3R50 with 0757-0159 Resistor 1K 1% .5 W, CD=5, MFG CODE 28480,
MFG P/N 0757-0159.

Replace A3R51 with 0757-0280 Resistor 1K 1% .125 W, CD=3, MFG CODE 245486,
MFG B/N C4-1/8.T0-1001-F.

Page 6-14, Table 6-3. Replaceable Parts.
Add A3ZR59 0698-3156 Resistor 147K 1% .1256 W, CD=2, MFG CODE 24546,
MFG P/N C4:1/8.TO-1472-F,
Replace A3RG2 with 0698-3223 Resistor 1.24K 1% .125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8TQ-1241-F.
Replace A3R63 with 0698-3223 Resistor 1.24K 1% 125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8-T0O-1241-F.
Replace ASR73 with (757-0431 Resistor 242K 1% .125 W, CD=6, MFG CODE 24548,
MFG P/N C4-1/8TQ-2431-F.
Replace A3R74 with 0698-3223 Resistor 1.24K 1% .128 W, CD=, MFG CODE 24548,
MFG P/N C4-1/8-T0-2431-F,
Page 615, Table 6-3. Replaceable Parts.
Delete ASR208 5020-5252 Wire 1/2 in, CD=3, MFG CODE 28480, MFG P/N 5020-5252.
Page 6-23, Table 6-3. Replaceable Parts.
Replace A6 with 04935-60008 Rear Panel Assembly, CD=8, MFG CODE 28480,
MFG P/N 0493560008,
Replace AGT1 with 9100-2676 Transformer-AC pwy, CD=3, MFG CODE 28480,
MFG P/N 9100-2676,
Add 7100-0388 Tranasformer Cover 62-DP, CD=8, MFG CODE 28480, MFG P/N 71000389,
Page 6-26, Table 6-3. Replaceable Parts.
Drelete A13C202 Hand Selected Capacitor.
Replace A13CR8 with 1901-0376 DiodeGen prp, CD=6, MFG CODE 28480, MFG F/N
1901-0376.
Replace A13CRY with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1201-0376.
Replace A13CR10 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A13CR12 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG B/N
1901-0378.
Replace A13CR15 with 1901-0376 DiodeGen prp, CD=6, MFG CODE 28480, MFG F/N
1901-0376.
Replace A13CR16 with 19010376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376,
Page 6-27, Table 6-3. Replaceable Parts.
Replace A13R50 with 0757-0159 Resistor 1K 1% .5 W, CD=5 MFG CODE 28480,
MFG P/N 0757-0159.
Replace A13R51 with (0757-0280 Resistor 1K 1% 125 W, CDh=2, MFG CODE 24546,
MFG P/N (C4-1/8-TO-1001-F.,
FPage 6-14, Table 6-3. Replaceable Parts.
Add A13R50 0608-3158 Resistor 14.7K 1% .125 W, CD=2, MFG CODE 24546,
MFG P/N C4-1/8-TO-1472-F.
Replace A13R62 with (898-3223 Resistor 1.24K 1% 125 W, Ch=4, MFG CODE 24546,
MFG P/N C4-1/8-TO-1241-F.
Replace A13R&3 with 06953223 Resistor 124K 1% 125 W, CD=4, MFG CODE 24548,
MFG F/N C4-1/8TO-1241.F.
Replace A13R73 with 0757-0431 Resistor 2.43K 1% 125'W, CD=6, MFG CODE 24546,
MFG P/N C4.1/8-TO-2431-F.
Replace A13R74 with (698.3223 Resistor 1.24K 1% .125 W, CD=6, MFG CODE 24546,
MFG P/N C4-1/8-TO-2431-F.
Page 6-20, Table 6-3. Replaceable Parts,
Delete A13R208 5020-5252 Wire 1/2 in, CD=3, MFG CODE 28480, MFG F/N 5020-5252.
Page 6-34, Table 6-3. Replaceable Parts,
Replace A14U17 with 1826-0686 IC Gate CMOS NAND quad, CD=0, MFG CODE 04713,
MFG P/N MC14011BCL. .
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CHANGE 7 (Cont'd)

Page 8-69, Figure 8-28. A13 Receiver Board Component Locator.
Delete ©202, R208, and add R59 as shown in Figure 7-13.

Page 568, Figure 8-27, A3 Receiver Board Component Locator.
Delete C202, R208, and add Bb9 as shown in Figure 7-14,

Page 569, Figure 829, Al3 Receiver Board Schematic Diagram {1 of 2).
Replace with partial schematic shown in Figure 7-15.

CHANGE 8

Pape 6-14, Table 6-3. Replaceable Parts (Continued),
Change A3R21 to 0699-0567, RESISTOR 137K .1% .125W, CD=5, Mfr Code 28480,
Mfr P/N 0699-0567.

Page 6-17, Table 6-3. Replaceable Parta (Continued), .
Change A4 to (04935-60203, TRANSMITTER BOARD (std unit only), Mfr Code 28480,
Mifr P/N 04935-60203.

Page 6-19, Table 6-3. Replaceable Parts (Continued),

Delete A4R97, 0757-0442, RESISTOR 10K 1% .125W, CD=9, Mfr Code 24546,
Mfr P/N C4-1/4-TO-1002-F.

Delete A4R92, 0757-0278, RESISTOR L.78K 1% .125W, CD=9, Mfr Code 02273,
Mfr P/N CEA-993,

Delete A4R99, 0695-3157, RESISTOR 196K 1% .125W, CD=0, Mfr P/N CEA-093,

Delete A4R100, 0757-0428, RESISTOR 1.62K 1% .125W, CD=%, Mifr Code 02005,
Mifr P/N MF4C-1.

Change A4R80 to 0757-0420, RESISTOR 750K 1% .125W, CD=3, Mfr Code 24546,
Mfr P/N C4-1/8TO-751-F,

Change A4RS81 to 0757-0200, RESISTOR 6.19K 1% .125W, CD=b, Mfr Code 19701,
Mfr P/N MF4C1/8-TO-6191-F.

H

i |

Page 6-20, Table 6-3. Replaceable Parts (Continued),
Delete A4U53, 1826-0735, IC OP AMP H-SLEW-RATE 8-DIP PKG, CD=1,
Mfr Code 34371, Mfr P/N HA3-2507-5.

Page 6-22, Table 6-3. Replaceable Parts (Continued),
Change 12050512 to 1205-0309, HEAT 8INK SGL T0-220-CS3, CD=9, Mfr Code 28480,
Mfr P/N 1205-0309.

Page 6-31, Table 6-3, Replaceable Parts (Continued),
Change Al4 to 04935-60207, TRANSMITTER BOARD WITH PAR, CD=7,
Mfr Code 28480, Mfr P/N 04935-60207.

Page 6-33, Table 6-3. Replaceable Parts (Continued),

Delete Al14R97, 0757-0442, RESISTOR 10K 1% .125W, CD=8, Mfr Code 24546,
Mfr P/N C4-1/4-TO-1002-F.

Delete A14R98, 0757-0278, RESISTOR 1.78K 1% .125W, CD=9, Mfr Code 02273,
Mifr P/N CEA-993.

Delete A14R99, 0898-3157, RESISTOR 19.6K 1% .125W, CD=0, Mfr Code 02273,
Mifr P/N CEA-993.

Delete A14R100, 0757-0428, RESISTOR 1.62K 1% .125W, CD=7, Mfr Code 02995,
Mfr P/N MF4C-1.

Change AI4R80 to 07570420, RESISTOR 7509K 1% .125W, CD=3, Mfr Code 24546,
Mfr P/N (C4-1/8-TO-751-F.

Change A14R81 to 0757-0290, RESISTOR 6.19K 1% .125W, CD=5, Mfr Code 19701,
Mfr P/N MF4C-1/8-T0-1626-F.
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CHANGE 8 {Cont'd)

Papge 6-34, Table 6-3. Replaceable Parts (Continued),
Delete A14U63, 1826-0735, IC OF AMFP H-SLEW-RATE &.DIP-P PKG, CD=1,
Mfr Code 34371, Mfr P/N HA3-2507-5,

!—. .I I.J

Page 6-35, Table 6-3. Replaceable Parts (Continued),
Change 2200-0704 to 22000107, SCREW MACH 440 .375IN LG PAN HD POZI, CD=6,
Mfr Code 0000, Mfr P/N order by deseription,

Page 8-72, Figure 8-31. A4 Transmitter Board Component Locator,
Replace with component locator shown in Figure 7-16.

Page 8-73, Figure #-32. Ald Transmitter Board Component Locator,
Replace with component locator shown in Figure 7-17.

Page 8-75, Figure 38-34. A4 Transmitter Board Schematic Diagram (Sheet 2 of 2).
Replace with partial schematics shown in Figures 7-18 and 7-19.

CHANGE 9

!:sr‘:li

With the exception of the Receiver Boards, all instruments with Serial Prefix 2305A follow
the Component Locator and Schematics in the 49354 Operating and Service Manual
with the Print Date OCT 1982 and the modifications defined in Change 8 of this Manual
Change Section. The Receiver Boards for both standard (04935-60004) and Option 001
(04935-60006) units are the same as Beceiver Boards with the 2208A Serial Prefix.

CHANGE 10

NOTE
See Service Note 4935A-2 prior to replacing any of the parts below.

! Ia}‘ 3

Page 6-19, Table 6-3, Replaceable Parts,

Change A4RS80 to 0757-0428, RESISTOR 1.62K 1% .1258W, CD=1, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A4R81 to 0757-0431, RESISTOR 2.43K 1% .125W, CD=6, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A4R97 to 06983150, RESISTOR 237K 1% .128W, CD=0(, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A4R98 to 0757.0280, RESISTOR 1K 1% .125W, CD=3, Mfr Code 02273,
Mfr P/N CEA-993.

Page 6-33, Table 6-3. Replaceable Parts,

Chanpge A14R80 to 07570428, RESISTOR 1.62K 1% .126W, CD=), Mfr Code 02995,
Mfr P/N MF4C-1.

Change A14R81 to 0757-0431, RESISTOR 243K 1% .125W, CD=8, Mfr Code 02095,
Mfr P/N MF4C-1.

Change A14R97 to 0698-3150, RESISTOR 237K 1% .125W, CD=0, Mfr Code (029953,
Mfr P/N MF4C-1.

Change A14R98 to 0757.0280, RESISTOR 1K 1% .125W, CD=3, Mfr Code 02273,
Mfr P/N CEA-993,

Page B-75, Fipure 8-34. A4 Transmitter Board Schematic Diagram (Sheet 2 of 2},
Change the values ofthe following resistors located in the Ouiput Select MUX and Power
Amplifier sections of the schematic.
Change R80 to 1.62K
Change R81 to 2.43K
Change R97 to 2.37K
Change R98 to 1K
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CHANGE 11

Page 6-5, Figure 6-2. Exploded View Assembly and Cables,
Change Item 13 to Insulator, binding posts, HP 03770-50004.

Page 6-35/(6-36 blank), Table 6-3. Replaceable Parts (Continued),
Change 04936-40001 to 03770-50004, INSULATOR, BINDING POSTS, CD=2,
Mfr Code 28480, Mfr P/N 03770-60004.
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Figure 7-1. A2 Switch Board Component Locator
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SECTION VI
SERVICE

RCV
SIGNAL RECEIVER TRANSMITTER
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DISPLAY FRONT PANEL
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OPTIONAL
BATTERIES
AND
CHARGER
BOARD

|

Figure 8-1. 4935A Main Block Diagram

8-1. GENERAL INFORMATION

82, The 4935A is a Transmission Impairment Meagurernent Set which provides both the teat signals
and measurement capabilities required for testing the transmission characteristics of communications
lines, Functionally the 4935A consists of six parts:

The microprocessor/controller proceszes data from the receiver and controls counting
functions and general operation of the instrument.

The receiver colleets and processes test signals,

The transmitter generates test signals for making measurements,

The switchboard/display interfaces with communication lines and the operator,

The power supply provides power for the 4935A.

The charger controlz battery operation,

?

53, The microprocessor and counting section is the heart of the 4835A. The microprocessor provides
control and sequencing functions for all meagurements. The counting circuitry provides impulse noise
detector processing, frequency measurement, and drop-out detection,
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B4, The receiver processes signals, monitors frequency levels, and provides signals to the
microprocessor and counting circuits. Ac input from the switch board or tranamitter board is filtered and
autoranged by the receiver. It detects full wave average or quasi-rms level of the signal. Then 2 pulse stream
with the frequency proportional to thelevel detected is sent to the microprocessor and counters. Italsosends
information to the microprocessor if the incoming signal exceeds preset thresholde.

&5, The transmitter receives frequency and signal information from the microprocessor, synthesizes
the appropriate waveform, and sends it out through the switch board which provides a transmit monitor
signal to the recetver board. In several measurement modes the transmitter has no output signal butis quiet
terminated.

B-5. The switch and display circuits have four major functions. First to provide data storage and drive
for the segment display and the annunciator LEDs. Second connect the front panel membrane switches to
the microprocessor and counting cireuits. Third, provide an audio amplifier and speaker, to monitor the
received signal and beep generating circuit signal when a touch button is pressed. Fourth, connect the front
panel jacks to the transmitter and receiver after selection of the proper impedances. Also provides dial
connections and hold currents as required, receiver termination selections are routed to the microprocessor

and contro] cirguits.

E —_.,, 4:!

87. T*he power supply provides +5V at 600 mA and £14V at 200 mA. Options 001 and 003 add batteries
and a hattery charger board to the power supply.

L
i
i
i
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8-8. HOW MEASUREMENTS ARE MADE

8'9'. This section describes how the 4935A makes measurements and conditions that can be expected
during normal operation, Table &1 summarizes some of this information.

Table 8-1. Measurements Summary

MEASUREMENT

INPUT SOURCE SELECTED

A3Ju3
PIN

16 | 1%

NOTCH
FILTER
A3JU3

1N/
ouT

DETECTORS USED

A3ug
Q2| M
PIN
11| 10

TRANSMIT
FILTER

XMIT
MONITOR
SOURCE

Level and Frequeney
TRMT Display

RCV Display

Xmit Moenitor

Wideband
LPF

Power Amp
Cutput

input Transformer

Wideband
LPF

Gnd

Noise

TRMT Display
RCV Display

Xmit Manitor

Wideband
LPF

trrput Transformer

Wigeband
LPF

Noise w/Tone
TRMT Display

RCV Display

Xmit Monitor

Wideband
LPF

Pawer Amp
Output

Input Transfarmer

Wideband
LPF

Gnd

Signal to Noise
TRMT Display

RCV Display Signal

Noige

Xxmit Monitor

Wideband
LPF

Power Amp
Qutput

Input Transformer

Toggling
at = 1 Hzx

Wideband
LPF

Gnd

Input Transformer

Wideband
LFF

Gnd

frpulse Noise
TRMT Cisplay

RCV Display

Xmit Monitor

Wideband
.PF

Power Amp
Qutput

input Transformer

Wideband
LPF

Gnd

Noise ta Ground
TRMT

Xmit Monitor

Gng

Wideband
LPF

RCV

Signal to Gnd

Gnd

Widebhand
LPF

P/AR
TRMT Display

RCV Display

Xmit Monitor

Avyg

Wideband
(o

Power Amp
Qutput

Input Transfarmer

Avg RMS
P/AR Peak

Toggiing
at= 1 Hz

5 kHz
LPF

Power Amp
Output

T = toggling
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8-10. Level And Frequency

811.  Onece the frequency is selected on the front panel and the level adjusted (use the OUTPUT LEVEL
knob), the transmitter generates the appropriate sinewave. The level meagurement is made in the loop-
around path on the receiver board. The loop-around path selects the wideband low pass filter and the
transmitter output to make its measurement. When monitoring the trapsmit signal, no frequency
measurement is made, If the input frequency and the output frequency are different, the transmitter circuit

should be repaired.

!‘ —

B-12. DISPLAY RCV: The receiver measures the level and frequency of a balanced input signal from the
front panel RCV 310 jack. The receiver signal path is as follows:

!

Balanced input through input transformer
Notch filter out
95 dB amp switched in when input signal i= less than & mVEMS

Autorange switched in

Average detector aelected
Loop-around path grounded

B8-13. Noise

%.14. DISPLAY TRMT: The transmitter provides a guiet termination for the line. The input to the power
amp is grounded (no cutput current through the transmit transformer). The gynthesis of the output
waveform is stopped since the phase-step latehes are set to zero.

!:g

815 DISPLAY RCV: The receiver measures the level {not frequency) of the input to the front panel RCV
jacks. The receiver signal path is as follows:

Balanced input through input transformer
Notch filter out

‘ J
' ik

25 dB amp switched in when input signal is less than .5 mVRMS

Autorange switched in
Noige filter selected and displayed on front panel
QRMS detector selected

!_- l‘ 1I

B8-16. Nopise With Tone

8-17. DISPLAY TRMT: The transmitter synthesizes a 1004 Hz signal set by the QUTPUT LEVEL
control. The wideband low pass filter is selected and the loop-around path monitors the output of the power
amplifier.

!:AJ

818, DISPLAY RCV: The receiver measures the level and frequency signal from the front panel RCV
jack. The level is measured with the 1004 Hz signal notched out. Frequency measurements occur only when
the 4935A is setup with DISPLAY-RCV, NOISE WITH TONE, and LEVEL FREQUENCY muodes. The

signal path is as follows:

EBalanced input through the input transformer
Notch filter in
25 dB amp switched in when input signal is less than & mVEMS

Autorange awitch in
Noige filter selected on front panel
QRMS detector selected

L

! .':_!
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8-19. Signal To Noise

2:20. DISPLAY TEMT: Transmitter synthesizes a 1004 Hz sinewave whose level is set bry the fromt panel
OUTPUT LEVEL control. The wideband low pass filter is selected and the loop-around path monitors the
power amplifier output.

821, DISPLAY RCV: The 4935A measures the signal-to-noise ratio of the signal input to the front panel
RCV (1004 Hz is assumed). The level of the entire input signal (1004 Hz plus noise) is measured through the
average detector, Second, the 1004 Hz signal is notched out and the remaining noise measured with the
RMS& detector through the noise filter selected. Finally, the microprocessor calculates the signal-to-noise
ratio on the right display. The receiver path is as follows:

Balanced input through input transformer
Notch filter in
25 dB amp switched in when input signal is less than 5 mVEMS

Autorange switched in

Noise filter selected and displayed on front panel

GQRMS or AVG detector selected as needed

QREMS for noise measurements
AVG for hold tone to measure signal level

Mieroprocessor computes level

8-22. Impulse Noise

8-23. DISPLAY TRMT: The transmitter synthesizes a 1004 Hz sinewave. For the C-message and 3 kHz
flat filters, the output level is zet by adjusting the QUTPUT LEVEL control. The wideband low pass filter is
switched in. For measurements using the other filters, the loop-around signal path is connected to ground.

8-24. DISPLAY RCV: The receiver monitors the level of the input signal throngh the selected noise filter,
The 1004 Hz component of the signal is notched out and the residual noise routed through the selected noise
filter. The noise 15 amplified by the autorange eireuit which is set according to the 10°s digit of the low
threshold level selected. This enables the user to set the autorange to a desired state while troubleshooting
the receiver.

Table 8-2. Noise Ampllfication

10°s DIGIT AUTORANGE
OF LOW THRESHOLD AMPLIFICATION

3 60 dB

a4 b0 dB

B 40 48

6 30 dB

7 20 dB

8x 10 dB

g Oug

-10dB
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B-25, After being autoranged, the noise is full-wave rectified and sent to the impulse noise comparators
where it is compared to three preset thresholds, These thrasholds are set by the microprocessor through the
receiver board D-to-A converter and associated drcuitry. Outputs of the comparators go to the
microprocessor and counting circuit where they are processed to limit the repetition rate to about 8 per
second and counted by the microprocessor, The processor keeps a running total of the number of counts
from each comparator and alsc keeps track of the test time interval. Receiver signal path is as follows:

!s =]

ey}

Balanced input through input transformer,

Notch filter in.

26 dB amp out,

Noize filter selected from and displayed on the front panel.
Autorange set by 10's digit of Low Threshold.

Arn average detector ia selected but not vsed, The threshold detector civcuitry is used instead
of the detector-select-MUX and voltage-to-frequency converter.

Loop-avound path input grounded (RCV display).

E

Loop-around path input monitors transmitter outpat (TRMT display).

8-26. Noise-To-Ground (Standard and Option 001)

8-27. DISPLAY TREMT: The transmitter provides a quiet termination for the line, Input to the power amp
ig grounded.

!«:2

828, DISPLAY RCV: The receiver measures the common mode (to ground) input signal from the front
panel RCV 310 jacks. The receiver input {in RCV display)is from the noise-to-ground input source, With the
exception of the input source selected, noiseto-ground mode works in the same way as the noise
measurement mode.

8-29. Peak-To-Average Ratio: P/AR (Options 002 and 003)

830, DISPLAY TRMT: The transmitter synthesizes the P/AR signal defined in Bell Publication 41009.

!-; =]

8-31. DISPLAY RCV: The receiver measures the signal input to the 4085A front panel jacks. It measures
the total signal level through the QRMS detector to ensure that the received aignal is within the proper level
range. The signal level i= measured by the average detector and peak latch. The comparison of these two
measurements gives the peak-to-average ratio (P/AR).

g

The receiver signal path is as follows:

Balanced input through input transformer in DISPLAY RCV
Notch Filter out
25 dB amp out

Detector selected varies

Loop-around path input is from power amp output in DISPLAY TRMT
Loop-around path input is from output in DISPLAY RCV

8-32. FREQUENCY MEASUREMENT

833, Two counters are used to measure level and frequency. These counters are enabled by Port 5 bit 3 of
the microprocessor and count pulses present for each counter. To select frequency, the microprocessor
writes a 1 latch 1712, Following the procedure given in the timing diagram found in paragraph &4, steps 1
through 11, the microprocessor has enough information to caleulate frequency. The counters are read by
addressing and serially reading successive bits from the two countera. Counter no. 2 contains the number of
262 kHz clock transitions detected during the gating or “Open” interval, Counter no. 1 contains a count of
the frequency cycles which oceurred during this same interval, Frequeney is the number of complete eveles
in a unit time interval, i.e. 10 cycles in 60 msec wonld ba 10/.06 sec = 167 Hz. The time interval is caleulated
from the number of counts in counter no, 2 by caleulating N/262,144 which is the amount of time it takes to

g !I: l el !‘u\ =
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accumulate “N'" counts of 262,144 Hz square wave, Let “HEvents” be the number of frequency ¢veles, and
“Counts” the number of 262,144 Hz cycles, the frequency iz calculated by the microprocessor using the
formula:

Frequenc =Cou—nts Hz
ARenCy =g ents /262,144

Counts
Events

® 262,144 Hz

The microprocessor will detect an error and blank the frequency display if:

%

1.  The 262 kHz signal fails to fill Counter no. 2 to the 1/4th full condition in approximately 63
milliseconds. This is an indication that the 262 kHz elock, NAND gate U7, or Counter no. 2
g not operating properly.

If the “Not Open" signal fails to toggle within 50 milliseconds, then this indicates that the
frequency is not present or is less than 20 Hz,

8-34. LEVEL MEASUREMENT

8-36. Level measurement is “gated” by an internal timed loop in the microprocessor. The interval is
accurately controlled by the microprocessor using the “Inhibit” command to counter no, 1 as shown in
Figure 8-4 items 12 through 16.

8-36.  There iz no need to calculate the voltage-to-frequency converter output from the gated count since
the ratio of counts is equal to the ratio of frequencies, The microprocessor reads the level counts. 10 v counts
for the same 70 msec interval have been aceunulated during calibration and have been stored in RAM for
later recall. There are 4 inputs:

10 Volt Reference
QRMS

AVE

PEAK detector mignals

RCV BOARD AMIT BOARD
—————————— — —————,

Dc

ANALOG VTOF
MUX CONVERTER | CONTROL

i g U o VS

FREQUENCY

Figure 8-2. Voltage-To-Frequency Conversion Characteristics
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VFC CHARACTERISTIC
VOLTS DC 6%

!

Vx

0 dBm = 1.3948 Vdc

/
yid
Vi » VFCFREQUENCY
FO  FX F10 (COUNTS)

Figure 8-3. Vollage-to-Frequency Conversion Output

8-37. These dc signals are selected and routed to the voltageto-frequency converter. The voltage-to-
frequency converter is linear and the 10 volt reference signal is very accurate. The 10 volt signal is used to
recalibrate the V-To-F converter whenever a new measurement is selected. The 10 volt frequency is
approximately equal to 60 kHz. Assume that the 10 volt freguency is exactly 60 kHz. Then if detector output
is 3 volts, the V-T'o-F frequency will be exactly 3/10 X 60 kHz = 18000 Hz. The number of 3 volt-counts in 70
miiliseconds will be 1800 X .070 = 1260 counts.

HOW TO COMPUTE FREQUENCY AND LEVEL MEASUREMENT
Level Calculation Example
The 10 volt reference level in dBm is:

20log —2¥olts _ _ - ) 4Bm

981 3948 volis
Also,

10volts _ f10volts _ 10voltcounts
Vi fx vicounts
The level in dBm is calculated by the microprocessor as follows:

10 voltcounts

v,{dBm) = 17-20log ppp——

For a detector voltage of 3 volts the counts in a 070 sec interval would be 1260 counts. Similarly, the 10 volt
signal would result in a count of 60,000 X .070 sec or 4200 counts,

4200
17.1 - 20logo 1260 6.65 dBm

If the microprocessor has added twenty dB of gain to get the signal within the 1 volt to 5 voltlevel “window,”
the microprocessor will subtract 20 dB from the 6.65 dBm signal and display.

6.65-20 = ~13.3 dBm
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267 kHz
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GATED
FREQ/LEVEL

GLOCK
INHIBIT

262 kMHr

T~

A
A

I T
i FREQUENCY MEASUREMENT E LEVEL MEASUREMENT

ST

8-41,

Figure 8-4. Frequency and Level Measurement Timing

To measure level and frequency, the microprocessor autoranges the signal until itis withina 13dB
window (approximately 6 to 30 kHz from the V-to-F converter in the detector circuit). The following is a
description of the level and frequency measurement.

1.

Schmitt triggers U25A and U25B square the autoranged sinewave. If a tone frequency is to
be measured, for example, 1000 Hz in noise-with-tone measurement, the micreprocessor
selects it by writing a “0” to Q3 of latch U11l. This signal must be intercepted prior to the
notch filter for measurement.

The start command is generated by writing a “one” to Q1 of latch U11.

The microprocesser U6 pin 29 resets counters 1 and 2.

The microprocessor 16 pin 30 enables counters 1 and 2 to begin counting.

The “Open” signal is clocked out of RS flip-flop U18 on the next rising edge of the frequency
waveform. This signal is generated toensure that counting takes place forexactly aninteger

number of frequency cycles.

The “Open” signal is used to gate the frequency signal through NAND gate U16B and into
pin 3 of counter no. 1.

The “Open” signal also gates the 262 kHz clock through NAND gate U17C and into pin 3 of

counter no. 2.
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The microprocessor monitors the output of the 2nd most significant bit of counter no. 2 until
it senses that this counter is 1/4th full of transitions of the 262 kHz clock (approximately 60
msec). It monitors the 15th bit of the counter by writing “1110" to the countey inputs ABCD
and detects the change from “0” to 1" by reading the counter output.

After the microprocessor senses the “1/4th full” condition, it clears the “Begin” command.

The next positive transition of the frguency waveform clears the “Open” line and stops the
waveform from being gated to the counters,

The microprocessor monitors the “not open’ signal through pin 2 of tri-state buffer U13,
When it detects that the “Open” line has cleared, it inhibits the counters by writing a “1” to
Poxt 5, Bit 3.

“LEVEL” counts are routed to the counter by writing a “0” to Q3 of register Ul2, The
microprocessor stores the number of counts from counter no. 1 and the number of 262 kHz
pulses from counter no. 2 for later use in computing the frequeney of the input signal. The
microprocessor next measures the level of the input signal by measuring the frequency of the
Vito-F converter from the detector circuit as follows:

The counters are reset by microprocessor,

The inhibit command to the counters starts counter no, 1 counting pulses.

Counters accumulate frequency counts at a rate proportional to the input level,

After an interval 70 msec., the microprocessor stops the counting by writing a 1 to the inhibit
line of counter no. 1. This count is proportional to the level of the input signal,
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8-42. CONTROL THEORY OF OPERATION

FRGM / TO
FRONT PANEL

KEY MATRIX 4 ﬁENYﬁlEC::quP "BEEP" TO SWITCH S0ARD
—— - -

CIRCUIT
8 DATA BUS TO VARIOUS

f?

TO VARIQUS LATCHING

IMPULSE NOISE INTERRUPT THE IMF NOISE
cHIp 14,  DAC, DISPLAY DRIVING
LATCHING AND o ,
REPET (TION MICROPROCESSOR
RATE _LIMITING DECODER

— TO VARIOUS
FROM VARIOUS INPUY BUFFER "a'SFCRECQ"":‘TERf; LATCHES / BUFFERS

ut3 LATCHES

D“B%%T DROPOUT TO INPUT BUFFER
DETECTOR LATCH

262 KHZ FROM
TRANSMITTER ASSY

s ) S
TONE OPEN NC. 2

SQUARING FF

4= TC INPUT BUFFER

TONE / FREQ |
SELECT MUX
SQUARED
FREQUENCY
SCHMITT SI1GNAL LEVEL / FREQ COUNTER
TRIGGER o SELECT MUX NO. |

"o

Figure 8-5. Contro! Circuitry Block Diagram

g

8-43. The center of the control circuitry is the microprocessor. It has 4K bytes of onboard ROM, 128 bytes
of RAM, a built in clock circuit, four 8 bit bidirectional 170 ports, and interrupt and timer functions. There
are six major flows of information between the operator, the microprocessor, and therest of theinstrument.

ﬁ

8-44. MICROPROCESSOR TO INSTRUMENT

8-45. System Latches

8-46 The microprocessor controls the 4935A through system latches. System latch data comes on the
data bus from the processor I/0, The latch strobes are activated by the chip enable decoder vial/0 port 4.
Strobes for the latches are provided by the chip enable decoder A4U7 from inputs supplied by the
microprocessor through output port 4. There are six system latches.

ﬁ

1. The phase-step latches {A4U26-A4U30} control the transmitter output frequency. They
provide select lines for the output waveform and transmit monitor multiplexers.

The input select latch (A3U7) controls the set up of the input circuitry through analog
switches. It selects the input source (balanced input, noise-to-ground, or transmit monitor),
determines switching in or out of notch filter, and selects switching in or out of 25 dB amp.

The filter select latch (A3U11) controls the filter seiect MUX which determines which filteris
selected.

The autorange latch (A3U17) sets the autorange circuit gain through the autorange
multiplexer (A3U39) and analog switch (UU50).
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The detector select latch (A3UU3) selects which detector to use for level measurements. It is
also used by the diagnostic processor to check the impulse noise detector’s digital-to-analog
converter,

The impulse noise DAC latch (A3UR) sets the comparison threshelds for impulse noise
measurements.

847 There are two additional latches used in the level and frequency measurement process. They are
the miscellaneous conirol lateh (A4U12) and the frequency measurement control latch A41711. How these
latches work is described in paragraph 8-38, How to Compute Level and Frequency.

8-48. INSTRUMENT TO MICROPROCESSOR

8-49, The microprocessor receives inputs from many parts of the 4935A.

1. The option and miscellaneous sense latch provides the microprocesszor with the following
information:

DO reads the state of the open line during frequency measurement.
D1 reads the state of the tone dropout latch.

D3 and D4 read the receiver impedance setting from the front panel.
D4, D5, and D6 read the instrument option number.

D7 i= used with the diagnostic processor from the Diagnostic Service kit to enable the
signature analysis routines.

The level and frequency measurement counters, see paragraph 8-38, How to Compute Level
and Frequency, for an explanation.

3. The impulse noise latches, see paragraph 8-69 for an explanation.

30, The microprocessor has internal eivenitry which senses power up and causes a reset. Reset can also
be caused by grounding the processor reset line.

8-51. OPERATOR TO MICROPROCESSOR
8-52. Keyboard Interrupt

8-53, The microprocessor senses aperator cormmands through 1/0 port 0, its own interrupt line, and the
keyscan interrupt circuitry, The eight lines of microprocessor I/0 port () form a four by four key matrix on
the front panel. The four least significant bits of this port feed into NAND gate 1720. When & hex “0OF" is
written into the keys, a key closure causes an interrupt via external interrupt of the microprocessor. A 50
millisecond one-shot and a D type flipflop form the switch debounce cixcuitry. Bit 2 of I/0 Port 5 is
programmed by the microprocessor to reset the interrupt latch after the key has heen read.

B-54. Receiver Impedance Switches

B-pG. The receiver impedance selected on the front panel setup switches is sensed through the option and
miscellaneous sense latch. The microprocessor uses the receiver impedance to compute the power level of
the input signal,

B-56. When the 4935A is in BRG receive impedance mode, the receiver has a high impedance input,
However, the received level is still computed from the input voltage per the receive impedance gelected on
the setup switches, For correct level measurement the proper receive impedance MUST BE SELECTED.
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8-57. MICROPROCESSOR TO OPERATOR

8-58. Displays

8-59. The microprocessor sends information to the operator through the front panel numeric displays
and annunciators. The displays and annunciators are driven by two display decoder/drivers on the switch
board which provide all rmultiplexing and drive requirements. The display or the annunciator
decoder/drivers are selected by the chip eénable decoder outputs DISP (CEO) or ANNUN (CEI} AQ of [/0
port 4. If control or data is input to the dizplay chips through the system data bus from 170 port 1 of the
microprocessor, The microprocessor writes to the display system chips by sending a control word to the chip
(A0 = logic 0 and CEL or CE2 pulsing).

e

8-60. INSTRUMENT TO OPERATOR

861, There are two lines of communication from the instrument to the operator, note that neither is
microprocessor controlled.

ﬁ

8-62. Monitor Amp

7463, An audio amplifier and speaker are provided to monitor the test signal being measured by the
4935A receiver. The monitor amplifier takes its input from the output of the receiver autorange circuit. The
monitor amplifier, monitor volume control and speaker are located on the switch board.

B8-64, Beep Generator

8-65. The beep circuit located on the switch board provides audio feedback to alert the operator when a
membrane switch closure has been sensed. Whenever a front panel membrane switch is pressed the
keyboard interrupt circuitry provides both an interrupt for the microprocessor and a pulse causing an
andible beep from the monitor amplifier and speaker.

8-66. OPERATOR TO INSTRUMENT

bl

867 There are several aperator commands which cannot be sensed by the microprocessor including the
input NOR and REV buttons, the set up buttons (excluding RCV impedance select), the QUTPUT LEVEL
control, and the MONITOR VOLUME control.

8-68. MISCELLANEOUS CIRCUITRY

8649. IMPULSE NOISE DETECTORS: The impulse noise latches pexform two functions for each of 3
threshold signals from the receiver, Non-retriggerable monostable oneshots limit the count rate to 8 perx
second. Edge trigmeved latches hold the count for the microprocessor, The microprocessor reads and resets
the latches through I/0 port 5,

870. MISCELLANEOUS ANALOG: The Schmitt trigger circuit squares the incoming signal during
frequency measurements. Schmitt trigger hysteresis is required for good noise rejection. The amount of
hysteresis is proportional to the average detector output to provide wider hysteresis for larger signals.

ﬁpﬁ

&-71. TONE SQUARING AND TONE DROPOUT: The 1004 Hz tone dropout and squaring circuitry
measures the 1004 Hz frequency tone in noize-with-tone, signalto-noise, or impulse noise measnrements,
and detects drops in the tone sipnal below -46 dB. The noteh filter removes the 1004 Hz tone before
autoranging, the tone signal is intercepted before the noteh filter and amplified through a bandpass filter
before being routed to the transmitter board.

B72. Tomeasure the hold tone of 1004 Hz in noise-with-tone, a squared 1004 Hz waveform iz selected by
the microprocessor. The micruprocessor determines if the hold tone ig present and above =46 +2 dBm as
followsa:

The microprocessor sets the dropout latch through the frequency measurement and control
latch.

The microprocessor waita for a short time.

%
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Figure 8-6. Receiver Block Diagram
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If a tone signal is present and above -46 dBm then the tone dropout detector will reset the
tone dropout latch.

The microprocessor reads the tone dropout latch through the option and miscellaneous sense
latches to determine if the tone dropout latch was reset.

If the tone dropout latch was not reset, the mieroprocessor writes ERR 7 to the right-hand
display.

ﬁ

8-73. RECEIVER THEQORY OF OPERATION

8-74. The A3 receiver assembly contains all the circuits to do level measurements, background noise
measurements and impulse noise measurements. All measurements are done by ampiification, filtering
and detection of the received signal.

?

8-75. The 4935A receiver can be divided into the following major circuits:

a.  I/0 Switching/hold circuit/termination

b.  Input Select/notch filter/25 dB amp

Noise filter

Autorange amplifier

Level detectors

Impulse noise detectors

DISPLAY STBY (CEQ)
ANNUN STBY {CE1) DISPLAY
MODE CNTL {40) | DIsPLAY

DRIVERS

FROM A4 B: ANNUNCIATORS
{P/D
FRONT PANEL )

SWITCH MATR X
P/0 FRONT PANEL.

FROM INTERRUPT
CIRCUITRY {BEEP}

GENERATOR

FROM A3J] AUTORANGE OUTPUT (ARNG) PRE AMP
VOLUME

CONTROL

TO A3 RECEIVER
INPUT TRANSFORMER
e

310 JACK RCV
IMPEDANCE
SELECT

INFUT
NGRM /REV
SWITCHES

TO Aa TRANSMIT
310 JACK T 6, OUTPUT TRANSFORMER

o.TO DIAL BINDING POSTS
-

Figure 8-7. Switchboard Block Diagram
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§-76. 1/0 Switching/Hold Circuits/Termination

TRANSMIT/RECEIVE
JACKS

TRMT IMPEDANCQE
NOR ( SELECT
-—

TIF
Vv

A RING

FROM TRMT

e

)

NOISE TO GND

RCV
IMPEDANCE

RCV
IMFEDANCE
SELECT

Figure 8-8. Input-Ouiput Switching

H-77. INPUT-OUTPUT SWITCHING: The 4935A and telephone line to be tested ave connected through
the RCV/TRMT 310 jacks as shown in Figure 88, The NOR and REV buttona select switches select either
the transmit or the receive function for the left 310 connectors, and the other function for theright 310 jack.
In normal operation, only one of these ganged switches is in use at any one time. Engaging or dizengaging
both switches simultaneously creates a non-standard situation resulting in the transmitter being connected
internally to the receiver (only at reversing switches, not through transmit monitor path).

RTH. DIAL AND TEST WITH HOLD: The 4935A has two hold coil circuits and a dial comnector made up
of two binding posts. The hold coil circuits sink 23 mA between tip and ring of a “wet” {dial-up)line to hold or
“latch’ the line during testing. Failure to engage the hold coil circuit on a “wet” line indicates an “on-hook
condition” causing the telephone switching equipment to drop the line under test. The dial terminals are
accessed by engaging the TRMT DIAL button in the setup section. Engaging TRMT DIAL connects the
DIAL posts divectly to the tip and ring of the transmit 310 jack and to the circuit under test. After dialing the
number for the circuit to be tested and engaging the TRMT HOLD switch, the dialed line is connected to the
49353A by disengaging the TRMT DIAL zwitch. The line can be transferred to the receive input by
depreasing the RCV HOLD switch and transferring the line using the NOR and REV switches,

8579 HOLD CIRCUIT: The hold circuit sinks a constant current of 23 mA or greater under de bias
voltages of cither polarity. This current is maintained with 46 volts into 1700 ohrns and draws less than 40
mA with 53 volts into 400 ohms.
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B-80. Input Select/Notch Filter/25 dB Amp

851, INPUT/FILTER: The 4935A receiver can select any of 4 inputs:

1. A balanced input through the receiver input transformer,

2. The noise-to-ground input which senses commeon mode noise on the input,

3. The transmit monitor path which allows the receiver to measure the transmitted signal.
Transient protection is provided.

B-Bi, An analog switch enables selection of either receiver signal or trangmitter signal. Each signal can
be routed through or by the notch filter. The 25 dB amplifier is dependent on the amplitude of the received
signal, and may be bypassed by the microprocessor. A buffer amplifier delivers the signal to the weighting
filters.

8-83.  NOTCH FILTER: The notch filter consists of three, second order bigquad noteh filters. The first has
the zero located at 995 Hz. The second has the zero at 1010 Hz. The third has the zero at 1025 Hz.

B-84. TONE MONITOR/1010 BANDPASS FILTER: The tone monitor path detects the helding tone
loss in measurements. The signal 15 bandpass filtered, amplified and sent in the transmitter assembly.

e FILTERS —

CMESG

|SKHZ FLT
: SKHZ FLT

—_—

(" FROGRR "}
50 KILOBIT

FLAT TONE

9

PAR

*
pP

Figure 8-9, Filter Block Diagram

8-85. NOISE FILTER CIRCUITRY

8-86.  FILTERS: There are 6 noise weighting filters.
a. C-Message Filter
b, Program Filter
3 kHz Flat Filter
15 kHz Flat Filter
50 K Bit Filter

PAR Filter (Options 002 and 003 only)
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8-87. C-MESSAGE FILTER: The C-Message filter consists of five second order networks. The first
section is a high-pass network, the second is a band-pass, and the third, fourth and fifth are low-pass
networks. Filter gain at 1 kHz is 0 dB.

g

B-88. PROGRAM FILTER: This filter has three second order low pass cascaded sections and one, second
order high pass.

8-89. 3kHz FILTER: This iz a second order Butterworth low pass filter, The 3 dB frequency is 3 kHz.

8490, 15 kHz FILTER: This io a second order Butterworth low pass filter. The 3 dB frequency is 15 kHaz.

!z-sl

891.  50kBit FILTER: This filter consiste of a high pass network, two low pass networks and a low pass
network with a notch. It has a 3.3 dB attenuation at 30 kHz.

g

B-92, PAR FILTER (OPTION 002 and 003} The PAR filter consists of two band pass filters connected in
geries. The pole and zero frequencies are identical in both stages. The gain, at 1300 Hz in the first section, 1=
5.61 dB. In the second stage the gain is 4.78 dB.

893. The microprocessor controls the filter multiplexer's selection of the desired signal from the
different filter outputs and routes it through a buffer amplifier to the autorange circuit.

g

894. AUTORANGE

AUTORANGE

Fry

MICROPROCESSOR

Figure 8-10. Autorange Block Dlagram

895.  The autorange circuit amplifies signals up to 60 dBin 10 dB steps, ox attenuates them by 10 dB, The
various gain states are software controlled. Determination of the correct state is determined by measuring
the detector output voltage and changing the gain in 10 dB steps until the detector output falls within the
dynamic range of the detector.

E¢4

8-96. 110 kHz LOW PASS FILTER: The properly amplified signal is routed through the 100 kHz filter (3
dB). This filter is a sixth order Butterworth low pass filter. It is comprised of three second order stages
connected in series.

E
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8-97. l.evel Detectors

895, DETECTOR CIRCUIT: The detector cireuits convert ac inputs to de output levels proportional to
the input signal level. The 493b6A uses three different detectors: Fullwave average, QRMS, and a Peak
Detector. All of the detectors require a full wave rectified signal,

-

8-69, L. The full wave rectifier combines the input ac signal with a halfwave rectified signal of twice
the peak amplitude to produce a full wave rectified signal The average detector takes the full
wave rectified signal and low pass filters it to produce a de level output.

|

The QRMSE detector sums the peak and the average voltage signals, Different scaling faciors
are used for the peak and average levels, making the output of the Quasi-RMS deteclor
approximately equal to the RMS value of the input waveform.

The P/AR peak detector uses the fullwave rectifier, & non-inverting buffer and a peak
detector to produce a de level equal to the peak input voltage. The time constant of this
detector is approximately one second. An analog multiplexer selects the desired detector
signal and sends it to the voltagetofrequency converter. At this stage the de level is
converted into a frequency measured by the control circuitry associated with the
microprocessor. The displayed signal level is computed by the microprocessor according to
the receiver impedance selected on the front panel. Although the voltage.to-frequency
converter possesses excellent linearity, itlacks absolute accuracy. By measuring the voliage
to-frequency characteristics of the accurate 10 volt reference the required accuracy is
obtained.

8-100. Impulse Nolse Detectors

#-101. Theimpulse noise detectors compare the full wave rectified signal from the detector circuitry with
the presot high mid and low thresholds, When the full wave rectified signal exceeds any preset threshold,
that threshold comparator sends a signal to the control and counting section impulse noise latches, The
preset thresholds are set as follows:

1. The tens digit of all thresholds is set by scaling the input veltage by setting the proper
autorange state.

The ones digit of the low threshold is set by the impulse noise digital to analog convertor and
the 10 volt reference,

The mid and high thresholds are automatically set at +4 and +8 dB higher than the low
threshold by & voltage divider.

Open collector comparators do the comparisons and send individual signals for high, mid, and low
thresholds to the receiver board.

8-102. TRANSMITTER

£103. The transmitter circuit is responsible for digitally synthesizing the 4935A output signal. It takes
inputs from the microprocessor through the data bus I/0 port I which determines the frequency and type of
output waveform. The transmitter circuit supplies outputs through a transformer to the switch board for the
output 310 jacks and to the veceiver circwit to internally monitor the transmitted signal through the
transmitter monitor leop-around path.
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8-104, Test Signal Generation Method

8-105. SINEWAVES: Ifthe instantanecus voltage of a sinewave ig gampled at many points in time along
the wave, a series of numbers representing the wave is obtained. Each number represents the voltage of the
sinewave at a single point in time. This series of numbers can be saved in ROM and later recalled by
stepping through or scanning the ROM. Convert this series of numbers back to a series of voltage levels and
tha result is a stalr step approximation of the original sinewave,

!

65536 Hz

o1

Figure 8-11. Stair Step Sinewave

8.106. A difference between the original sinewave and the stair-step approximation cccurs only at
frequencies higher than the original sinewave frequency. These high frequency distortion components can
be eliminated with a filter, leaving a very good approximation of the griginal sinewave.

-

8-107. This is the principle used in the 4935A. A series of binary numbers in ROM rvepresents a sinewave
{or P/AR waveform when P/ AR measurement is selected). The instrument scans the BOM and converts the
numbers to voltage levels, filters out the high frequency distortion components, and amplifies the resulting
waveform to provide the desired test signal.

8-108. FREQUENCY: The frequency of the sinewave depends on the rate at which the voltage numbers
are changed and the number of steps needed to complete the waveform. In the 4935A the rate at which the
voltages are changed the transmit clock frequency is constant at 2*° or 1048576 times per second. The
frequency of the waveform is varied by changing the size of the steps through the ROM.

#109. Assume that the ROM has 2% or 1045576 locations. The address counter used to scan the BOM has
20 stages and can count to 2. By incrementing the address counter by one at each clock cycle, it will take 22
to sean through the ROM and to produce a single cycle of sinewave. Since the voltage change rate (the
transmit clock rate} iz 2*° times per second, a 1 Hz sinewave is produced. The address counter is incremented
by 2 each fransmit clock cyele. Tn one second the ROM is scanned twice producing a 2 Hz sinewave.
Increment the address counter by some number N each transmit clock eyele. In one second the ROM is
scanned N times producing an N Hz sinewave.

!ﬁ

!‘a
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8110. The 4935A ROM has 2" or 1024 locations. The 10 most significant bits of the address counter are
used for the ROM. ROMs generally have 8 hit words available. The 4935A needs 10 bits of binary voltage
value to keep waveform distortion to an acceptablelevel. The 8 most significant bits of the voltage value are
saved in the first 1024 places in the ROM and the 2 least significant bits (ignoring extra bits) in the next 1024
locations in the ROM. The ROM is accessed twice for each voltage value. The 2 least significant bits are
saved in an intermediate latch until the 8 most significant bits are available and the whole 10 bit number
can be latched and presented together to the digital-to-analog conversion circuit which changes the binary
number to a voltage value.

8-111. The 11th address bit is used to select whether the 8 most significant or 2 least significant hits are
accessed. The 11th ROM address bit is driven by the transmit clock. When the clock is high, the 2 least
significant bits are accessed and latched into the intermediate latch on the falling edge of the clock. When
the clock goes low the 8 MSB's are accessed and latched (on rising clock edge) into the final latch where they
are presented to the D-to-A converter. The D-to-A converter output is the stepped approximation of the
desired wave in current form, The output of the current-to-voltage converter changes the current waveform
to a voltage waveform.

8-112. The 4935A ROM contains 2 full waveforms: 1024 ten bit points of sinewave in 2048 locations and
1024 ten bit points of P/AR waveform in an additional 2048 locations. The desired waveform is selected by
switching the 12th ROM address bit with the sine/P/AR select signal (clock select).

8-113. Circuit Description

8-114. There are seven circuits in the transmit signal generator.

M
i
M

DIGITAL SIGNALS - ANALOG BIGNALS

SERIES
FREQUENCY OF STEPPED
INPUT IN PHASE ADDRESSES ROM DTOA ABPROXIMATION

ADDRESS & L

BINARY GENERATOR LATCHES SERIES CONVERSION ai\sg:;g:n
FORM OF BINARY

FROM uP VOLTAGE

VALUES

SELECT SIGNALS
FROM 4P — & CLOCKS

FILTER 2:’5;;’[ |
AND QUTPUT E QUTPUTS TO SWITCHBOARD

SIGNAL AMPLIFIER AND FRONT PANEL 310 JACKS
SELECT

LOOP. cr
ARDUND 70 RECEHY
BUFFER BOARD

Figure 8-12. Transmitter Block Diagram
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B-115. TRANSMIT CLOCK GENERATOR: The transmit clock generator provides the proper clock
frequency to the phase address generator, waveform ROM and ROM latches. It also provides a 262 kHe
signal to the microprocessor and counting cireuit where it is used when measuring freguency. In the
standard model, only the sine clock circuitry is provided.

8-116, In P/AR models {options 002 and 003) sine and P/AR clocks are provided as well as a multiplexer
(U30). The P/AR sine zelect signal from U26 pin 1 (low = sine clock zelected) determines which clock is
enabled.

#117. PHASE ADDRESS GENERATOR: The phase.step latches hold the binary value of the frequency.
This value changes only if the frequency iz changed The adders add the phase-step size (the binary
frequency value) to the old phase address to get a new phase address. The new phage address is latched into
the phaze address latch on the positive going transition of the clock line. The cutput of the phasze address
generator is a series of ROM addreages,

#:118. ROM AND LATCHES: The ROM and latches eonvert the series of addresses from the phase
address generator and into a series of binary voltage values which vepresent the output waveform. These
values are held in the voltage value latches. This section unpacks the 8 most significant bits and the 2 least
significant hits of voltage data 50 that the D-to-A converter can get the entire 10 bits at one time.

8119, DIGITALTO ANALOG CONVERSION: The digital-to-analog conversion circuit takes the binary
voltages from the voltage value latches and converts them to a series of step voltages approximating the
output waveform. Both the D-to-A converter and current-to-voltage converter are in this civcuit, The currvent
to voltage converter converts the output of the D-to-A converter to a sertes of voltage, not current values,

8120, PFILTER AND SIGNAL SELECT: The output of the digital to analeg conversion circuit is an
approximation of the desired output. Unwanted high frequency components introduced by the step nature
of the waveform must be filtered. The P/AR waveform is filtered by the 5 kHz low pass filter. The output
sclect multiplexer selects the appropriate filter {or a ground input for “guiet termination”) as the input to the
power amplifier,

8-121.  LOOP-AROUND CIRCUIT: The loop-around circuit provides the signal path used by the 4935A
receiver Lo monitor the transmitted signal in the display transmit mode. The ¢irenit has two signal paths.
The first is from the power amplifier output stage, through the loop adjust amp, and the loop select MUX to
the receiver board. The second comes from the wideband low pass filter and goes directly through the MUX
to J1 and the receiver board. This path iz vsed when the output is quiet terminated and the 4935A
monitoring the fixed level sinewave being generated.

8122, To suppress the loop-around signal, the trapsmit line 15 grounded through the loop select MUX.
The loop select lines are the same as the output select MUX address lines, With quiet termination, the noise
should be below 20 mv.,

81253 QUTPUT AMPLIFIER CIRCUIT: The output power amplifier i=s an op amp driven
complementary-symmetry output stage which provides the amplification necessary for a +13 dBm output
level, The OUTPUT LEVEL control provides a full dynamic range of =40 dBm to +13 dBm. The display
blanks to a “+" sign to indicatethe signal level is too high {overrange). When generating a P/AR waveform,
the P/AR signal crest factor causes the output to overrange at +3 dBm.

8124, TRANSMIT IMPEDANCE/HOLD/DIAL/OUTPUT ROQUTING: The output amplifier circuit
drives a trans{ormer with balanced cutputs at each of the 3impedances. The proper tranemitter impedance
is set from the front panel TRMT impedance zet up switches.

8-125.  If selected, a transmit hold circuit is connected across the transmit output lines. This hold circuit 15
similar to the receiver hold circuit, for an explanation of the hold circuit and the dial terminals see the
receiver theory of operation. Transmit dial and hold cirenits are selected by the front panel TRMT set up
switches. Finally, the transmitter signal is routed to whichevey front panel 310 jack is selected by the front
panel NOR and REV gwitches.
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8-126. POWER SUPPLY THEORY

8-127. The 4935A power supply is powered by ac lines or rechargeable batteries (Option 001 or 003). The
power supplies provide +5 v at £600 mA and +14 v at £200 mA to the rest of the instrument,

There are 3 major functional sections of the power supply
1. The ac power line supplies.
The regulator sections.

The overvoltage protection circuitry

OvER +
+5 VOLTAGE
REGTIFIER FROTI REGULATOR 4 o REGULATED +5V

AMD FILTER Tion
CIREUIT
VP
AT LINE SENSE
VOLTAGE I TRANS -
— ]

FORMER

*ig LINE + +14
RECTIFIER REGULATOR

AND FILTER T
ove
SENSE

w14
REGULATOR
{ INVERT 4G

. POWER
' ANPY
VP
2 SENSE
REAR PANEL =l xMIT B0

Figure 8-13. Power Supply Block Diagram

REGULATED + 14V

REGULATED -1y

8-128. AC Line Supplies

8-129. The line module filters noise, has protective fuses, and sets the line voltage as ac line power is
brought into the power supply. From the line module ac power goes to the transformer which provides 10 vac
(9-11) for the +5 v supply and 35 (33-39) vac center tapped for positive and negative 14 volt supplies.

8130. The 9-11 vac secondary is full wave bridge rectified and is capacitively filtered to provide 10-14 vde
unregulated to the +5 volt regulator. The 35 v C-T is full wave rectified and capacitively filtered to provide
both +£19 to 27 vdc unregulated for the +14 vde supplies.

Voltages are present at the back panel and power supply whenever the units are plugged
in whether the power switches are in ON or STBY.
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8-131. Regulators

8-132.  Separate regulator circuits are provided for +5 v and +14 v supplies. The +5 v and +14 vregulators
are similar in form. The-14 vregulator tracks the +14 v supply; it resemnbles a power amplifier with a gain of
-1 with input from the +14 regulated supply,

£133. +5 REGULATOR: The +5 v supply is series regulated with a pass transister mounted on the rear
panel. A regulator chip provides the reference voltage, an error amplifier, shut down circuitry, and base
drive for the pass transistor. When the error amplifier senses thai the output valtage is low it sinks current
ihrough the base of the pass transistor turning it on until the output voltage rises to an acceptable level.

8134, +14 V REGULATOR: The +14 v regulator has a +14 v output voltage but otherwise is the same as
the +5 v regulator gircuit,

8135, =14 VREGULATOR: The -14 v regulator resembles a unity gain inverting amplifier with drivein
only the negative direction. Input comes from the +14 v supply, 80 any malfunction in the +14 v regulator
supply will atfect in the —14 v regulated supply.

#136. There are 2 unusual features in this supply. First, a (local) zener voltage regulator provides the
+Vee supply for the op amp to avoid excessive supply voltage since the £14 vac line supplies provide more
than 36 v between them. Second, a diode helps the op amp output to swing as close to the negative Vee
supply rail as possible, .

8-137. OVERVOLTAGE PROTECTION CIRCUIT: The overvoltage protection circuit checks the
voltage at 4 points in the power supply and shorts the +5 vac line supply if any of these voltages exceed
normal levela. The +5 v regulated output, the +14 v regulated output and the unrvegulated +5 vacline supply
voltages are checked with simple zener diode-series resistor sense circuits. The-14 vrvegulated output sense
cireuit 16 move complex although it performs the same function. When any abnormally high voltage is
sensed a triac shorts the +5 vac line supply and the inline fuse blows shutting the instrument down.

8-138. JUMPERS: There are two sets of jumpers in the power supply, One set (JU+5, JU+14, and JU-14)
isolates the regulated supply outputs from thervest of the instrument. This allows troubleshooting the power
supply, under no load conditions, without endangering the rest of the instrument. The other set of jumpers
woes into the fivst 2 pins of J2, they isolate the ac line supplies from the regulators to allow troubleshooting
the ac line supplies and the QVP circuit. In battery units J2 connects the batteries and charger board to the
ac line supplies and the regulators,
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8-139. CHARGER BOARD THEOQRY OF OPERATION

8-140. The Charger Board has three primary functions,

1. It supplies charging current to the batteries. To charge, plug in the instrument and turn the
power switch to 3TBY,

As the power switch is ¢cycled on and off, the charger board switches the batteries in and out
of the unregulated side of the power supply. The instrument must be unplugged to operate
from the batteries,

If any battery voltage gZoes too low or if the ac cord is plugged in, the batteries are
disconnected from the unregulated side of the power supply and the ac line supplies are
switched in.
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Figure 8-14. Charger Board Block Diagram
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8-141. Battery Charging

8-142. There are three battery packs to charge. The ac line supply provides the necessary current to
charge the batteries when the unit is plugged in and turned to STBY. Each battery is regulated at
approximately the C/10 rate for each battery so overcharge poses no problem. When the power switch is
turned on, the charge current is reduced to a trickle charge. Thus, full charging of the batteries takes place
only in STBY.

8143. The +14 v current source circuit in Figure 8-15 is an example of the instrument charging circuits.
The full charge current is supplied by Q1 through R20. CR2] and CR20 holds the voltage across R20 nearly
constant which keeps the charge current nearly constant. When the instrument is on, no base current flows
through R23 so Q1 is off, so R22 provides a trickle charge.

8-144. Power Source Selection

8-145.  Battery power or ac line power to the unregulated power supplies is selected through a relay. The
battery supplies are selected by therelay whenever the batteries are charged, the power switch is on, and the
instrument is unplugged. STBY mode switches the power to the ac line power which sits at zero volts. If the
battery voltages drop below +15 v and/or +5.75 v, the relay selects ac line power, effectively shutting the
instrument off. Plugging in the instrument automatically selects the ac line powerindependent of the power
switch setting.

8-146. Relay Drive Circuitry

8-147. The relay drive/shut-down circuitry controls driving the relay or shutting it off, Figure 8-16 is a
simplified schematic. Q2 drives the relay through the +15 volt batteries when battery operation is selected.
In this state @3, R2, CR2 and R4 form a feedback loop keeping @2 latched. The power switch input provides
a transient to latch Q2 (R5, C1). This transient is the transition switch between +5 battery and ground.
When the power switch is on, the latch latches. Turn the power switch off, the feedback loop is broken, and
Q2 turned off. The only input to the drive circuit is the inhibit signal (through @4) that turns Q2 off and
then turns on transient.

— INHIBIT CIRCUITRY
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8-1448. Inhibit Circuit

B-149.  When the instrument is plugged in, if - 15 ac line voltage is present or any battery voltage drops too
low, the inhibit signal ia activated.

8150, To check the battery voitages, the 3 unregulated voltages are compared to reference voltages with
open collector comparators. In battery mode these unregulated voltages will be battery voltages. The
reference voltages are generated from the +14 v regulated supply.

8151. Any of the comparators tripping will turn on inhibit transistor Q5. Note that if the =15 ac line
voltage is present, Q5 will be turned on through CR3 (thus, CR3 and CR5 effectively form an OR functicn).
Note that the Low Battery Sense Circuit has a regulator for the power aupplies formed by Q11 and Q9
because of the wide range of voltages seen at the +14 volt unregulated supplies.

8-152.  When the power switch is turned on, Q12 turns off, Current flow to R23 stops and the charging
current turns off. Q12 is turned on by R21 and R241n the STBY mode. In the on mode Q10 turns Q12 off. Q14
inverts the base current ¢nabling the —14 v battery to turn off,

19
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B-153. MAINTENANCE

#1h4. Maintenance consists of periodic type and failure type maintenance.

B-155. Periedic Mainienance

B-156. Periodic maintenance should be done at least onee par yvear, It consists of preventive maintenance
and Adjustment/Calibration. Preventive maintenance consists of incorporating any modifications to the
instrument and cleaning of all assemblies to minimize leakapge paths, ete. Following any preventive
maintenance, do the Performance Tests of Section IV, As part of the Periodic Maintenance cycle, do the
Adjustment/Calibration procedures of Section V.

8-157. Failure Maintenance

#:158. This type of maintenance identifies the failure and troubleshoots the instrument to locate the
defective part. See the troubleshooting procedures of subsequent paragraphs.

8-159. Component Replacement

£-160. Failed components can be replaced by any of three methods:

8-161. CLIP-QUT: Clip failed components from the hoard and the desolder and remove lead remains.

8-162. VACUUM DEVICE: A vacuum device, such as the Soldapullt® Model DS-017, is used with a

soldering iron to remove melted solder from the terminals.

!‘ =]

8163 DESOLDERING BRAID: A copper braided-wire, such as Solder Wick®:no, 2 size, is used with the
soldering irvon, to absorb the melted goldery,

!‘ia

8-164. Soldering

oL

B-165. Integrated circuit or the printed-circuit boards can be damaged by excess heat. ICs can also be
damaged by static charges (from handling or from the soldering irom) when installing them. The
recommended soldering iron to use is the “Ungar, 3-wire” type with a 35-watt maxinum heat element and
the “Ungar, Micro-Spade” tip, The recommended solder is “Kester Rosin-Core 60/40" with a diameter of
082 inches, This diameter works very well with IC pins and leaves minimum residue,

8-166. Cleaning

8-167. Cleaning the board and components after soldering is important. Use a cleaning =solution such as
Reliasolv No. 563%2 Apply the solution with a small, stiff-bristle brush and scrub the area previously
saldered. No residue should remain after the solution dries.

g

NOTE

%

Do not use chlorothene, freon or kenco 192 to clean electrolytic capacitors as these
cleaners may damage them.

'Edsyn Company,
older Remaoval Company,
‘Alpha Metale, Inc,

#-28
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8-168. DISASSEMBLY

8-169. Remove Case

8170, 1. Place instrument bottom up on bench and remove the 4 screws holding the feet on.

2. Hold the twe halves of the case together and turn the instreument upright.

Remove the top half of the case by lifting it upward. The ¢case top should separate from the
rest of the instrument without pulling other parts with it. Slip the handle out of the lower case
half.

Remove the 4 black plastic posts from their holes in the receiver hoard (top PC board).

Disconnect W5 {monitor amp cable).
Remove 3 screws securing the shield plate to the rear panel.

a.  Thereceiver board with shield plate will now fold up and over and will Jay on the bench
beside the rest of the instrument when access is required.

If you have the Diagnostic Service Kit (P/N 04935-60014);

1) Lift the receiver board.

2 Remove the 2 left hand black plastic parts (spacers between transmitter and
receiver board).

Slip service kit support posts in place of posts removed in step 6 above,

4)  Slip the receiver shield plate into the service kit support posts to support receivar
board in a vertical position.

5)  Connectthe monitor amp cable to J1 using the extension cable provided with the
service kit.

RECEIVER BOARD/SHIELD PLATE/BATTERY CHARGER BOARD DISASSEMBLY

Disconnect W3 (the cable between the switch board and the receiver board) at receiver board.
Disconnect W5 (cable from monitor amp) at receiver board.

Disconnect W2 (cable from the transmitter to receiver board) at receiver board.

Remove 6 screws holding receiver board to receiver board shield plate,

Lift recelver board and =et it aside.

Lift receiver board shield with battery pack and charger board attached.
Disconnect W6 (if battery option) and set shield/battery pack charger board aside.
To remove battery pack:

a. Disconnect cables W7, W8, W9 from charger board.

b.  Remove 4 screws holding battery pack to shield board. Batteries will lift off shield
board.

To remaove charger hoard:

a. Remove 3 screws holding board to shield. Board will lift off,
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SWITCH BOARD/FRONT PANEL REMOVAL

1. Disconnect W3 (the cable running from the receiver board to the switch board) at the xeceiver
board.

Disconnect W5 (the monitor amp cable from the receiver board).

Disconnect W4 (the cable from transmitter board to switch board) at the transmitter board.

Preas down gently on the transmitter cutput transformer (on the transmittex board near the
awitch board connector) and pull up on the switch board/front panel assembly. Assembly
should slide up and out at its retaining grooves.

To remove the front panel from switch board remove output level and monitor volume knobs
and the hex nuts from the TRMT and RCV 310 jacks. Carefully pull the front panel directly
away from switch board.

CAUTION

%

If the switch board and front panel do not remain parallel while being separated,
then the monitor volume potentiometer shaft can bind in its hole in the front panel
and break the potentiometer case or bend the shaft.

TRANSMITTER BOARD REMOVAL

Onpen case.

Remove receiver board/shield/battery pack/charge board asserbly.

Remaove switch board/front panel assembly.

g

Remave all spacer parts.

Gently lift transmitter board and back panel assembly from lower case as a unit.

To remove back panel assembly:

a. Remove hardware holding 3 power supply transistors to back panel.

b, Desolder leads from power transformer to transmitter board.

¢ Remove 2 screws holding transmitter board to back panel.

g

d.  Back panel will come off,

8-177. REASSEMBLY

A-178.  Seating the case top on some early 4035A instruments is difficult. The laminated front panel chips
or peels at the edges and corners if the case top is forced onto the instrument. Follow the procedure below for
corvect reagsembly.

1. Reassemble the transmitter board and back panel if necessary.
2. Reconnect W2 to edge connector.

Replace transmitter board and back panel in lower half of case.
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Align and press together switch board and front panel.

NOTE

Before attaching the switch board to front panel, put plastic shim (HP 04935-00004)
on the 310 jack.

8lide switch board and front panel back into retaining grooves. (To avoid damaging the
front panel it should be eased carefully into place.)

Insert the four large plastic standoffs.

Replace receiver board and shield plate.

a.  On battery options reconnect ASW1 before replacing hattery charger board shield
plate.

B *ﬁ

Route W5 towards the front panel then onto the transmitter board and reconnect, Keep the
cable away from the handle mounting notches in the case to avoid pinching the cable and
locking the handle into a fixed position.

Place W4 flat across receiver board and reconnect.

Reconnect W2 and W3 and insert the four small plastic standoffs.

To avoid damage to the front panel when replacing the case top, remove J screws
fastening the shield plate to the hack panel and slide, do not force the case top into
the guides.

Gently put on case top.

@

Replace 3 screws on rear panel.

Replace 4 screws on case bottom.
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8-180. 1.

Service

8-179. POWER SUPPLY TROUBLESHOOTING

Isolate the ac line supplies from the regulators by removing the 3 jumpers from A4J2in non-
battery units. Disconnect the cable from the charger board to the transmitter board in
battery units.

Disconnect the power supply from the rest of the unit removing the+5, +14, and —14 jumpers.

Ac voltages are present whenever the unitis plugged in whether the power awiteh is
in ON or STBY.

Plug in the unit. Check the power supply voltages.
Cl5 = 4120 to +14.0 v

Cll = +23.5 to 295 v
Cs -235to =295 v

If all voltages are out of range, check the ac line module and the transformer. If only 1 or 2
voltages are out of range, check the appropriate rectifiers and filters. If the fuse blows as the
unit ig plugged in, disable the Qver Voltage Frotection circuit (OVE),

To disable the OVP, deaoldey and remove triac CR24.

CAUTION §

Always isolate the power supply from the instrument whenever the overvoltage
protection is disabled. Izolate by pulling JU+5, JU+14, and JU=14 jumpers.

NOTE

Tripping the OVP shorts only the +5 vac line supply. Avoid shorting regulated
outputs (brief shorts cause no damage).

Once the voltages are correct, cheek the gver voltage protection circuitry, Jumper A4J2
pinl to 10 to enable the +5 v regulator.

a. If the fuse blows, check the 45 v overvoltage sense circuit (CR25 for 5 v supply or CR23
for +14 v supply).

Check A4JU+5 for +5 v +20 mv. If correct go to Step 5. If the voltage is incorrect try to
adjust the supply. One or two tweaks of the appropriate pot should bring the supply
within range. If not then there are problems which must be found before
troubleshooting any other parts of the 4935A.

1)  If the voltage is ~ 0, check for a shutdown signal from the front panel.

2) If 1714 pin 8 reads ground then the regulator is enabled (less than 1 volt gives
shutdown signal).

3 If the voltage at JU45 is wrong or has too much ripple:

a)  Checkthat the reference voltage at 1714 pin 6 is approximately 2.5 v for 45
v supply (also 2.5 v for +14 v supply). If not, replace U714,

by  Check the +5 voltage sense divider B33, R37, and R42 (R19, BE23, and R31
for the +14 v regulator).
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Remove the pass transistor Q4 for the +5 vsupply (Q3 forthe +14 v supply)
and check Ul4 for the following voltages:

1J14 pin no. Voltage

7 GND
10 ~1.6
11 ~pin 10+ B v
12 +3toldv

]

NOTE

Removing (4 or @3 may require pressing on the line module retainitg springs
and sliding the line module out of its hole. When reinstalling pass transistors
@3, @4, or Q1 remember to install the insulating shoulder washer.

Et‘—'

d)  Ifpin 10is greater than 2.0 v or less than 1.2 v, check CR19, CR20. If pin 12
is incorrect check ac supply and A4J2 jumpers. Replace U14 if the other
voltages are wrong.

Jumper A4J2 pins 2 and 11 to enable the +14 v regulator. Check A4JU+14 for +14 v £20
mv, if correct go to Step 6. If incorrect, troubleshoot as in Step 3 above, referring to U8
INSTEAD OF U4, Pin 12 of US should be +21 v to +25 v.

|

Jumper A4J2 pins 3 and 12 to power the~14 v regulater, Note that the~14v OVPis more
complex than the +5 v and +14 v OVP.

g

a.  If the fuse blows, check the overvoltage protection circuitry CR7, R4, R16, R94, Roa,
R96, Q2 and Q7.

. ‘
. i

Any ripple on the +14 v supply will appear on the-14 v supply, even though the-14v
supply is operating properly. When troubleshooting this regulator think of itasan QP
AMP DRIVEN DC POWER AMPLIFIER (with drive only in the negative direetion)
which uses the +14 v supply as its input.

NOTE

CRd4 helps Ul provide sufficient drive for @1. When replacing U1 check CR4
and also replace if needed. R3 and CR1 insure that Ul has a power supply
range of less than 35 volt Veet to Veo-.

! e

8-181. MINIMUM CORE TROUBLESHOQOTING

8182, The power supply and a minimum core of the instrument must function to test or troubleshoot.
Components which must be working for the core to function are:

g

a, microprocessor (A4UJ6),

bh.  chip-enable Decoder (A41IT),

dizplay Driver chips A2U12, A2U3,

==

data bus from the microprocessor DO-D7 of 1/0 1 of the microprocessor,
microprocessor to chip enable decoder lines, A4-A7 of 1/0 4 of the microprocessor,

mode control line AQ of 1/0 4 of the microprocessor,
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DISP and ANNUN STROBES from Chip Enable Decoder (A4UU7) to the Display
Driver chips (A2U2 and A2U3).

NOTE

The lines in d, £, and g above run through the edge connector between the
transmitter and display boards.

8-183. Procedure

8-184. 1.  Remowve the microprocessor from itz socket, power up the 4935A and check for the
appropriate voltages on the following pins:

a. Socket pins 1 through 20 must be at ground (<71 volt).

Socket pins 38, 39, 40 must be at +5 v £.] v.

No pin should be above 5 v £1 v.

I CAUTION

When checking the microprocessor socket pin use a small probe to avoid spreading
the socket ping, Microprocessor socket pins are connected to STA TIC SENSITIVE
devices which can be easily damaged. Ground yvourself,

If any of the above conditions are not met, troubleshoot and fix, otherwisze power down the
1935A, and replace the microprocessor (A4UJ6) and power back up.

Check the following pins on the microprocessor (A4U6).
a. Pin 40 must be +5 v £.1 v (this is Vee for UB).
b.  Pin 39 must be +5 v £.1 v {if it 18 grounded, the microprocessor resets).

Pin 38 should be logic high and pulse low when the PERIOD key is pressed (this 15 the
microprocessor interrupt line),

ﬁ

Pin 20 must be ground.

Pins 7 through 15, 22 through 30, and 33 through 37 shounld be togeling (check with a
logic probe).

After the self check is completed pins 3 through 8 should be logic high and pins 16
through 21 should be logic low.

NOTE

Signal lines are generally checked at the IC pin but a defective socket may stop the
gignal from getting to its destination,

E. If pin 38 does not work (see paragraph 5192), troubleshoot the Key Sean Circuitry and
the front panel key matrix.

4. Tf any other pins are not as described above, try inserting another microprocessor (A416).

8185,  Ifthe preceding conditions are met and the display still does not respond, check the control latches
to see if the microprocessor is configuring the instrument correctly. Use Table 8-2 and the How
Measurements are Made part of the Theory of Operation. Additionally if needed, troubleshoot the display.
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8-186. DISPLAY TROUBLESHOOTING

8-187. 1. Power down the instrument and remove the front panel.

2. Reinstall the awitch board and power up. Note that standard ribbon cable extenders do not
work, they reverse the pins.

Check for the following pin conditions on hoth A2U2 and A2U3S.

a.  Voltage at power supply pins should be; pin 19 =+5 v+.1; pin 28=ground. Ifnot, repair
power supply or power distribution.

Both the modeinput pin 9 and the write input pin 8 should be toggling; use alogic probe
to test.

a. The data bus should also be togpling, pins 5, 6, 7 and 11 through 14,

8-138. If these conditions are met and the display is frozen (to check, change the output level) or shows
meaninglegss numbers, the display drive chips have probably failed.

8-189. CONTROL TROUBLESHOOTING

8-190. Troubleshoot Keyscan/Interrupt Clrcultry

8191, 1.  Lookat /O port 0 (U6 pins 3-6 and pins 16-19) for & proper setup word. IfU6(3, 4,5, 6) =high
and U6 (18, 17, 18, 19} = low then go to paragraph 8§-192 below, otherwise:

a. Remove the front panel and try again,

b.  try another processor, and

e, if only a single pin of U6 (3, 4, 5, 6) is low then replace 1720,

Check U20 pin 1 with a logic probe. It should be low if no membrane switch is pressed. It
should go high and stay high when any membrane switch is pressed. If not check the inputs.
At least one input (U20 pin 2, §, 4, or 5) should go low when any membrane switch is pressed.
If not, replace U20, If none of the inputs go low, then the front panel key matrix and/or
wiring 1s suspect.

Check U3 pin 9 with a logic probe. [t should pulse low, but not stay low, when any membrane
switch is pressed. Replace U3 if not.

Check U5 pin 12 with alogicprobe. It should pulse low, but not stay low when any membrane
switch is pressed.

!’3:—:!

Check U5 pin 10 with a logic probe. When any membrane switch i=s pressed, it should be
normally low and pulse high, but not stay high. If not then the microprocessor (U6) is
suspect.

The line monitor circuit should beep whenever U5 pin 12 pulses low which should happen
when any membrane switch is pressed.

8-192. CONTROL AND COUNTING SECTION TROUBLESHOOTING

8193, Use the Diagnostic Service Kit signature analysis procedure to troubleshoot the control and
counting section. Most of the microprocessor and counting section is located on the transmitter board.

NOTE

This procedure requires the 4935A Diagnostic Service Kit, HP 04935-60014.
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8-194. TRANSMITTER TROUBLESHOOTING

8195, To troubleshoot the transmitter section of the 4935A, refer to the Diagnostic Service Kit (HP 04935
60014) for most of the troubleshooting procedures.

8-196. Transmit Clock Generator

£197. The transmit clock generator provides the proper clock frequency to the phase address generator,
wavetorm ROM, and ROM latches. It also provides 262 kHz signal to the microprocessor and counting bleck
where itisused internally when measuring frequency. In the standard 4935A, only the sine clock circuitry is
provided so wire jumper JW4 shoud be installed.

CAUTION

JW4 should not be installed if U38 is loaded. If U39 were loaded two outputs (23
pin 10, U39 pin 11) would drive the same line.

8-108. In the P/AR model (options 002 and 003) sine and P/AR clocks are provided. Multiplexer U39
selects the proper clock according to the state of the P/AR/SINE select signal from U26 pin 1 (high = sine
clock selected). When the sine clock is selected the following frequencies should appear:

CHIP PIN | FREQUENCY

139 4 Low

uz3 10 4,194 Hz
Uaz 9 1.049 MHz
us2 11 262.1 kHz

8199, When the P/AR dlock is selected the following IC pins should toggle at the frequencies indicated.

CHIP FREQUENCY

U39 High

sz 6.144 MHz
a1 512 kHz=
732 128 kHz
U3z 32 kHz

8-200. TRANSMITTER SIGNATURE ANALYSIS PROCEDURE

8-201. The transmit signature analysis procedure is used to check the digital components in the transmit
gection from the adders (phase address generator) to the digital inputs to the digital to analog converter
(U33). The procedure iz as follows:

1. Put the 4035A in level and frequency mode. The frequency = 128 Hz.

2. Set up the 5004 signature analyzer;

a.  Connect the start and stop with the inputs of the 5004 connected to TP6. Start and stop
on the positive transition (both buttons out).

Connect the clock input of the 5004 to TP7 and-clock on the negative transition
{pushbutton in).

¢ Connect ground to TP 9 (or any clean digital gnd).

The reference signature for +5 v=P254 (remember to push the reset button}, The following 1C
ping can be checked:
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Table 8-3. Reference Signatures

55CU U3b pin 1. 7CUS . FC75
AAHU . 3HUA . 6BCA
0000 . B000 . 0000
3PCH . 9422 . BHCY
0000 . 0000 . 0000
TusP . FA11 . 46HC
21P3 . BPR33 . FC&F
Q000 . Q000 . booo
86C3 . FC&F . 21P3
PE38 . BU4A . 2482
BO3A . CIAB . 9241
0000 . Q000 . 0000
PFFA . 25P1 L1507
Q000 . 0000 . 0000
ueeh . 12uU6 . 8AUC
P254 (+5 v} . P254 (45 vj . P254 (+5 v}

BN @o kW

!;z

Do o
S kW = OO

P254 . AAHU
FA11 . 1usP
9422 CoP241
7CUS . BAUC
3HuA . 65CA
1200 . 46HC
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0000 . 4Pég
P254 . 8cauy
46HC . 0000
BHCY . 2380
FC75 . HEG79
GECA . BO3A
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9241 . P254
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Table 8-3. Reference Signalures (Continued)

P254 (+5 v) u48 pin
UChHE6

1. P254 (+5 v} U33 pin 1. 0000
2. 320P . P254 (+5 v}
619H 3. P254 . 0000
4P69 4. P254 (15 v . A294
25CP 5. 320P . 320P
6
7
8

-

5919 HOBA . UChEB
30 0000 . 2BCP
2350 . 40FD . 6819
TPGP . A294 . 7P6P
OO0 10. P284{+65 v . 34FH
P254q 11. P254 . 3BF3
34FH 12, A294 . AABS
HE79 13, P254 (45 v) . 201z
8O3A 14, P254 (+5 v) . P254 (+5 v)
38F3 . 0000
AABS . Q000
G3HS
4280
2c12
P2E4 (+5 v)

8-202. Digital To Analog Conversion

8.203. Tocheck the [-to-A conversion cirenitry sef the transmit frequency to 65,536 Hz. Figure 8-18 shows
the waveform at JUZ2, If this waveform is not present, check [J21 pin 2 of the current to voltage converter.
It should have 0 v £20 mv. If not, U21 (the current-to-voltage converter) is probably defectiva. Otherwise
the D-to-A converter chip 133 is suspect or the phase address generator is not working.

1.4 )

%

=

65536 Mz

Figure 8-18. Stair Step Sinewave
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8-204. FILTER AND SIGNAL SELECT CIRCUITRY

#205. The transmit filter and signal select circuit filters the output of the D to A circuit. The wideband low
pass filter iz used when generating a sinewave. When generating the P/AR waveform the filtering is done
by the 5 kHz low pass filter, The S0 and 81 lines from the output select multiplexer (U26) zelects the
appropriate filter (or a ground input for quiet termination) as the input to the power amplifier.

&

NOTE

JW5 puts a grounded input in place of the 5 kHz filter when noise to ground
meagurement is selected in the standard and option 001 instruments.

To troubleshoot the transmit filters:

! =

Remove A4J1J2.
Feed 2 2 v P-P sinewave to the negative end of A4C36,
Monitor the output of the wideband low pass filter at TP5.

For each frequency in Table &4, check for the appropriate output.

Table 8-4. Wideband Fllter Response
2V P-P =07 VRMS Input at AJC36

!-:4

FREQUENCY VOLTAGE AT TPS
IN HZ (P-P)

10000 35
40000 38
20000 38
120000 25
160000 31
200000 z4

Monitor the output of the 5 kHz LPF at A4 TP11.

For each frequency in Table 8-5 check for the appropriate output.

Table 8-5. 5 kHz Low Pass Filter Response

FREQUENCY VOLTAGE AT TP11
IN Hz {P-P)

500 7.0
1000 7.0
7500 2.0

10000 0.9

Check the output select MUX by selecting measurement and display modes according to
Table 86. Check for the indicated waveform at the transmitter output or level control
(amplitudes may vary).

Q




Mode] 4935A Service

Table 8-6. Qutput Select MUX

MEASUREMENT WAVEFORM NOTES

Level and Frequengy Sinewave Set to 1004 Hz if
Display TRMT 1004 Hz necessary

Level and Frequency Sinewave
Display RCV 1004 Hz

Ngise DC leval
Display RCV approx Q v

P/AR (opt 2 and 3 Characteristic See Figure 8-18
Display RCV P/AR Waveform

?

The characteristic P/AR waveform can be checked with a spectrum analyzer using
Figure 8:19 or with an oscilloscope using Figure 5-20,

m
<

FREQUENCY

140,625

390.625

640,63%

B90.625
1140.625
1390625
1640.675
1880.625
2140625
2390625
2640.625
280625
3140.625
3390.625
3640625
3890.625

. |
9

Amplitude [dB]
MO ZIZTC A" IammQO oo

H 1

2000
Freguency (Hz)

g

Figure 8-19. P/AR Transmit Signal Frequency Spectrum
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Figura 8-20. P/AR Transmit Signal Envelope

8-207. CUTPUT AMPLIFIER

B-208. 'The output power amplifier provides the amplification necessary for a4 +13 dBm output level. The
QUTPUTLEVEL control provides a full dynamic range of =40 dBm to +13 dBm. To test, adjust the transmit
level to approximately () dBm. The output waveform appears on the lowest LEVEL CONTROI texminal as
an approximate 8 volt P-P signal, a .8 v P-F signal at the wiper terminal, and 4 to 5 v P-P signal at the
juncture of R81, RA2, and RA3. Simple =signal tracing should isolate problems to the component level.

NOTE

The P/AR signal crest-factor prevents valid signals greater than +3 dBm. When the
gignal level is too high the display blanks out. At this point the instrument is overranged
(positive state condition).

8209. At low frequencies and high output levels the 4985A TEMT output has considerable distortlon
introduced in the output transformer, see Figure 8-12. All signals to the TREMT output transformer should be
clean sinewaves except in P/AR mode or quiet termination. In P/AR mode the characteristic P/AR signal
should be present, see Figure 8-21.

!!AIJ g
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Figure 8-21. 20 Hz Waveform

8-210. TRANSMIT MONITOR

8211,  The trapsmit monitor circuitry provides a signal path uszed by the 4935A receiver cireuitry when
monitoring the 4935A transmit signal in the display transmit mode. Troubleshoot the transmit mortior
circuil by monitoring the signal at A3TPY {on receiver board). Select the measurcment modes in the
following table and check for the indicated waveforms.

Table B-7. Transmit Monitor Test

MEASUREMENT MODE WAVEFORM NOTES

?

Level and frequency Sinewave Set to 1004 Hz if
Display TRMT 1004 Hz necessary

Level and frequency dc level
Display RCV approx O v

Noise de level
Display RCV approx Q v

P/AR lopt 2 and 3) Characteristic See Figure 8-18.
Display RCV P/ AR waveform

8-212. RECEIVER TROUBLESHOOTING

B-213. Thia section contains troubleshooting procedures for the A3 receiver board. Discussed first 1s
troubleshooting the signal path used by the 4935A to monitor its own transmit signal; this is the XMIT
monitor path referred to in the main troubleshooting tree. The following parts of the receiver are checked in
the second part of this section: input eircuitry to A3UU34A pin 9, tone bandpass and buffer circuitry the notch
filter, any noise filters, autorange circuitry from ASU49 to the autorange select MUX, impulse noise
detectors and the QRME detector P/AR peak latch.

8214, The procedure is as follows: The transmit monitor path is checked as ap entire section, If this test
passes, proceed to paragraphs 8-217 through 8226 to complete the inputs from front panel through and
notch filter receiver teating, If it fails, check for a transmitter signal at the receiver transmit input TP, If no
input 15 present, fix the trapsmitter.

NOTE

The transmitter section must be working for the receiver loop-around path test to work.,
The output must be a clean sinewave of about 1000 Hz and the loop-around select MUX
must function.
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8215, If the transmitter circuitry sends the proper signal to the receiver path, then trace that signal
through successive circuits. When a cireuit output fails to have the proper signal, step through it backwards,
stage by stage, until the problem is isolated. After the problem is fixed, continue the XMIT monitor test until
the proper output from the voltage-to-frequency converter is established,

!L:J

B-216,  While tracing ac signals it is important to check not only the amplitude and frequency of the signal
but also to check for de offgets in the signal. Acceptable offsets depend on both the type of amplifier and the
gircuit type. As an estimate for amplifier circuits, multiply the maximum specified input offset voltage (from
the op amp specification sheet) by the gain of the amplifier. Example: HP Part No. 1826-0735 a 2507 in a 20
d% amplifier configuration. Offset voltage = voltage amplification % offset spec. =10 % B mv = 80 mv. The
offset can be easily checked by switching the oscilloscope used to look at the signal from ac tode input and
looking for & jump in the position of the waveform. Any noticeable jump indicates a failure.

8-217. SetUp

l. =1

8218 Set the 4935A to LEVEL FREQUENCY measurement and DISPLAY-TRMT display mode. Press
in both 600 chm impedance buttons. Set the output frequency to 1004 Hz and adjust the output level to +&
dBm («+3 dBm = 1.78 vrms = 3,90 v F-P signal).

NOTE

When measuring voltage at front panel jacks the voltmeter must be terminated with 600
ohms. If no termination ig used, the voltage will be 7.8 v P-P.

g

8-219. Qverall Transmit Monitor Test

8-220. If everything iz working properly, the receiver board will present pulsed sipnals, approximately 15
kHz 4 v P-P to the microprocessor and counting section on the transmitter board through the LEVC line.
Check A3U3 pin 7 for this signal, If it 1s present, vary the transmit level with the QUTPUT LEVEL control.
As the output level rises, the LEVC (A3U3 pin 7) =signal frequency should increase and vise versa.

8221, If this signal iz present, varies with output leve], and the right hand display indicates
approximately 5.0 dBm, then go to the inputs from the FRONT PANEL/NOTCH FILTER/25 dB
AMP/TONE BROPOUT SIGNAL PATH section, paragraph 8-232,

Figure 8-22. Transmit Monitor Test Qutput

+4 VOLTS
Z APPROX.
40uS —=

AT +5 dBm

8-222. Transmit Monitor Signal

g

8223,  Check for a 3.9 v P-P gignal at TF9. This signal should be a clean 1004 Hz sinewave. If this signal is
not present, fix the transmitter civeuit.

8-224, INPUT

1. Check for a signal at U52 pin 5 (approximately 3.9 v P-P, 1004 Hz). If the signal is present, go
to paragraph 8225,
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Check JU3 for proper lateh contents:

e
%

pin 15 = logic O
pin 14 = logic 1
pin 13 = logic 0

?

If not latch, miereprocessor, or data bus problems ave probable. After fixing return to step L.

?

Check for signal at TP14 (2.9 v P-P 1004 Hz). If signal is present, A3U35 has failed,

Check for signal at A3U34 pin 5, If signal is present, A3U34 has failed. Fix it and return to
step 1.

a.  Ifnosignal is present at A3U34 pin 5, then the low pass filter vsing A3U14 has failed.
Fix it and return to step 1.

%

Noize Filter

1. Check for a signal at U48 pin 6 (3.9 v P-P 1004 Hz). If signal is present, the flat filter path and
MUX are working, go to paragraph 8-227. If not, continue to step 2.

Check MUX select address A3U1L1L:

pin 5= logic O
pin 10 = logic 1
pin 11 = logic 1

If select address 110 is not present, there iz a microprocessor, latch (A3TU11), chip enable, bus
problem, or the jumper in JU1 is missing.

Check for signal at TP 15-2 (3.9 v P-P 1004 Hz). If the signal is present, A3U37 or buffer
A3U48 have failed.

"9

4. If no signal is present at TP15 pin 2, then buffer 152 has failed.

8-227. Simplitied Autorange Check

8228, 1.  Check Section VII, Manuai Backdating before troubleshooting the autorangeor the 150 kHz
low pass filter.

Check for a signal (3.9 v P-P, 1004 Hz) at J1 or A3UZ5 pin 6. [f the signal is present, go to
paragraph 8-229. If not, continue,

NOTE

The housing of J1 is not connected to ground and another signal ground must be
provided.

Check the MUX select address at JU4.
pin 16 = logic 0
pin 16 = logic O
pin 14 = logic 1
pin 13 = logic 0

If these addreszses are not present, there is a lateh (A3U17), chip enable line, microprocessor
or data bus problem or the latch is being loaded down. Fix it and return to step 1.
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Check for a gignal at ASU26 pin 6 (0,39 v P-P, 1004 Hz2). Ifthe signal is present, buffer A31725
has failed.

a.  Signal at A3U26 s 1.2 v for serial prefix 2207A and carlier.

Check for a signal at A3U28 pin 6 (0.39 v P-P 1004 Hz), If aignal ig present, A3U26 LPF has
failed,

Check for a signal at A3US3 pin 6 (0.39 v P-P 1004 Hz). If signal is present, A3U28 LPF
section has failed.

Check for a signal at A3U29 pin 6 (0.39 v PP 1004 Hz), If signal is present, A3U33 L.PF has
fatled.

Check for a signal at A3U39 pin & (0.39 v P.P 1004 Hz). If signal is present, A3U29 LFF
section has failed.

Check for a signal at A3U39 pin 5 (0,39 v P-P 1004 Hz). If signal is present, A3U3S autorange
MUX has failed.

10,  Tf none of the above brings the corvect signal then there is a jurnper or trace problem; or bad
resistors (K129, 146, 147). Trace backwards, from A3U30 P6é to J1.

!

8-229. Detector Select

8280, 1, Check for 10 v +30 mv at A3U13 pin 15, If this level is not present, ARUS has failed or is being
loaded down,

&

Check I'P6 for an approximate 2.5 vdc level. If a sipnal is present, the voltage-to-frequency
converter A3U/3 has failed or the supporting resistors and capacitors are defective, See the
overall fransmit menitor test paragraph 5-219 for a description of the proper A3US ountput
signal. If signal is not present, continue.

!;‘2«{ E

NOTE

If a dclevel is present, (1.0 v t0 4.5 v) but is not the proper value and the level changes
with small input signal changes, then it only needs adjustment. Alszo, check the
gignal at TP23 (the full wave rectifier output) for a greater than 5% difference in
alternate peak heights.

Check ABUL3 pin 3 for approximate 2.5 vde level If de level is present, A3U4 or R185 has
failed.

Check detector select MUX address 101 at A31T13.

pin 1l =+14v
pinld= 0Ov
pin 9=+l4v

.

If this address is not present, there iz a level problem (A31/12), a latch (A31J8), chip enable,
microprocessor or data bus problem.

5. Check the input of A3U13 pin 5 for 2.5 vde level, If delevel is present, MUX A3U18 has failed,

8, Detectors have failed. Go to the Detector Troubleshooting Section, paragraph 8-250.

#231. The above tests complete the transmit monitor tests. All transmit monitor teste must pass before
going on to the tests below.
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8-232. INPUTS FROM FRONT PANEL/NOTCH FILTER/25dB amp/TONE DROPOUT
SIGNAL PATH

8-233. Set Up

B-234. 4935A in LEVELFREQUENCY mode, transmit signal to 1004 Hz at +5 d Bm, and DISPLAY.RCV
mode, Set both impedances to 600 ohma (Impedances in); all other SETUP buttons out. U7 removed and DIP
switch (HP 3101-2059) in JUZ3 as per service selection of input circuits, paragraph 8-267,

1. Loop 48354 output signal externally and select DISPLAY ROV,

ﬁ

2. Refey to A3 Schematic; set DIP switch to;

1-16 = open
2-15 = open
314 = ¢losed
4-13 = closed

The DMP switch provides a balanced input to the receiver with the notch filter out and the 25
dB amp out.

8-235. Input Transformer

8236. Look for a signal at the transformer output TP11. If signal is good, go to pavapraph £-238. If no
signal is present, remove the receiver input cable and feed trangsmitier output divectly into the input
transformer through ping 3 and 6 0of A3J4. IfTP11 now has a signal, the problem is on the awitchboard input
and impedance gelection sections. If no signal appears at TP11, the input transformer and associated
circuiting (including noise to ground circuitry) is suspect. Replace the cable.

8-237. Noise To Ground Input Path (Nolse-To-Ground Units Only)

8238, Remove thereceiver input cable (W3). Jumper pins 3 and 6 together and feed aninput signaltopin 3
vs ground (pin 1 is ground, pin 2 is missing). Monitor TP13 with an oscilloscope, check U27 for signal, Close
the DIP switch between JUS pins 1 and 18, The signal should appear at TP13 (if not check U30 and U27),

NOTE

If UZ27 is not installed, W2 must be ingtalled, Replace receiver input cable (W3). Open the
DIP switch between ping 1-16 of JU3,

8-239. Tone Dropout Signal Path

8-240.  Adjust input signal to 2004 Hx approximately +5 dBm (TP13 approx. 3.9 v P-F). The signal at TP12
should be about 42 v P-P. Check the signal at A3U15 pin 6,it should be approximately 12.6 v P-F 2004 Hzx (31
times whatever signal is at TP12, the 12.6 v P-P assumes .4 v at TP12); if nat, check A3UL5 and associated
circuitry,

8-241. Change input signal to 1004 Hz. Voltage at TP12 should be approximately 7.8 v P-P. (If not, check
U16 bandpass filter.} Signal at both sides of C159 should be roughly on 1004 Hz squarewave 25 v B-P: ifnot,
check U15.

8-242, Notch Filter

8243, At TP14 the input signal of 1004 Hz iz approximately +5 dBm. Open the DIP switch between pins 3
and 14 of JU3(1-16 = open, 2-15=open, 3-14 =open, 4-13 =closed). The signal at TP14 should drop to 1/300th
or less than at its original level. If not, U34 or the notch filter has failed. For a more complete test of notch
filter see the Performance Checks in Section IV. Close the DIP switch between pins 3 and 14 at JU3,
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%244 Check the 25 4B amp. Reduce the input signal until signal at TP14 is about .2 v P-P. Open DIF
Switch pins 4-13 at JU3 {1-16 = open, 2-15 = open, 3-14 = closed, 4-13 = open). Signal at AJW4EB should be
approx. 3.5 v P-P. If not, 25 dB amp is bad. Close DIP switch pins 4-13 of JUZ.

8-245. When finished, remove the jumpers on the DIP switch leaving all pins open.

8-246. NOISE FILTERS

8-247. If any noise filter responses are incorrect, go to paragraph 5-280 and troubleshoot each filter stage.

8-248. Autorange

8-249. . Loop the 4935A TRMT 310 jack to the RCV 310 jack through an attenuator (HP 4436A).
Set the attenuation o 0 dBE.

%

Adjust signal level to approx. 5.0 dBm (3.9 v P-P),

Monitor autorange output at J1.

NOTE

J1 case {8 not grounded so some other signal ground must be used,

g

Leave the attenuator inputs and outputs floating and ground the attenuator case to the
4935A. Step the attenuator from 0 to 60 dB attenuation in steps of 10 dB. With each step the
autorange output will drop and then stabilize at its original amplitude. As greater
attenuation is switched in the noise on the signal will rize.

g!q

If a failure is found, check the latch outputs vs the values shown in the MUX, Table on A3,
schematic sheet 2 of 2. If the select address is correct, check amplifiers, voltage dividers and
input grounding analog switch AJUS0.

'Y

To avoid crosstalk in A3U39 do input grounding as follows: US5 input is grounded ~10 to +20
dB gain. U38 input is grounded =10 to +40 dB gain.

8-250. Detector Troubleshooting

8251, 1, Check the positive side of C34, C35, or C36. There should be a 3.9 v P-P 1004 Hz transmit
monitor signal. If not, adjust the looped transmit level.

Waveform diagrams are provided on the schematic to ease trowbleshooting the detector
section. The following hints may prove useful,

g

a.  The output of U22 must be correct for any of the rest of the circuit to work. Both TP10
and TP21 signals must be correct.

In addition to U282, only U21, U20A and associated circuitry must function for the
average detector to work.

. 22, U23, 1U24B, and associated circuitry must function for the Qfms detector to work,

8~252. IMPULSE NOISE CIRCUITRY

22583 1. Check for 10 v reference voltage at A3U13 pin 15. If not, the reference voltage has failed oris
being loaded down,

g
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Check the impulse noise DAC as follows;
a. Select IMPUTLBE NOISE and DISPLAY-RCV on the front panel.
b. Select LOW (SET) threshold to O dBrn (the 10's digit is irrelevant).

¢ The following de voltages should appear on TP3 through TPA.

e
1=

Check inverter A3U1B. Voltages at A3U1 pin 1 and pin 7 should be equal but of opposite sign
(20 mv, if not, replace A3U1),

Table 8-8. A3U1B Voltages

ACCEPTABLE RANGE

0762 -0.794
1.207 - 1.287
1.914 - 1.992

%

The following table indicates the DC voltage on TP2 (HI) for each dB of low-threshold setting.

Table 8-5. TP3 Voltages

THRESHOLD (dB} NOMINAL VOLTAGE ACCEPTABLE RANGE

X1 2.188 2144 - 2232
X2 2.4861 2412 - 2510
X3 2.734 2.679 - 2789
x4 3.086 3.024 - 3148
Xb 3.477 3407 - 3.547
X6 3.867 3.790 - 3.244
X7 4.336 4.249 - 4.423
X8 4.883 4.785 - 4.981
ht:] 5.469 5.360 - 5678

Check comparators.

a, Set the IMPULSE NOISE LOW threshold to 90 dBrn. Select the 15 kHz filter, Adjust
the input signal to 2.0 v at 1 kHz.

Monitor the output of the impulse noise comparators (A3U2 pins 1, 2, and 13). Each
output should be a squarewave with a voltage swing from +5 v to -14 v.
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8-264. CHARGER BOARD TROUBLESHOOTING

!‘ﬁ:ﬂ

8-255. Procedure

!—!1

8256, Check ac supply at the A5 charger board. To set up connect the 4035A to an ac power source, cyele
power ewitch from ON to STBY and check for the following voltages on AS51J1.

pin 1 =11 to 13 vde
pin 2 = 21 to 24 de
pin 3 =-24 to =21 vde

if these voltgaes are not present check ac power supply and cable.

Charge Circuitry/Charge Inhibit Circuitry

1 Dizconnect the batteries from charger board. Remove the battery cables from ABJ2, J3, and
J4. Place a 900-100010 load in parallel with a voltmeter. Put the power awitch in STBY.

Check the voltage at the battery jacks (one terminal of each battery jack is ground).

J2=+6+2 v
J3=-0+2v
Jd=+612 v

Ec‘-._d a

a.  For GROUND voltage readings, check F1, F2, F3 and diedes CR10, CR30, CR31.

b.  If there is no change in voltage between ON and STBY for all jacks, check front panel
power switch and the charger inhibit eircuwitry.

E:A

For incorrect voltages or no change in voltage between ON and STBY, on only one or
two jacks, check the charge circuit associated with that jack.

!‘._!:II

Turn power switch ON and check voltage at the following points on A5 charger board.

JE=+9+2 v
Ji= g2y
Jd=+4+612 v

E},

For GROUND voltage readings, check F1, F2, F3 and diodes CR10, CR20, CR31.

1f there i3 no change in voltage between ON and STBEY for all jacks, check front panel
power switch and the charger inhibit circuitry.

For incorrect voltages or no change in voltage between ON and STBY, on only one or
two jacks, check the charge circuit associated with that jack,

Reconnect battery cables to A5J2, A5JS, A5J4 and remove the load from the voltmeter
{(cabling to J2 and J3 can be interchanged).

Check battery voltages at A5J2, ABJ3, and AGJ4.

g

a. At A5J4the+5 vsupply should be greater than 6. Thelow voltage shutdown is 5.75 vde.

b.  ABJ2 and A5J3 the+14 v supply voltages should be greater than 16 v (absolute value).
The low voltage shutdown is 15.06 v.

If the battery voltages are low, charge the batteries by connecting the 4035A to an ac
power source. Turn the power switch to STBY and let the unit charge overnight.

E

If battery voltages do not reach acceptable values after overnight charging and the
unit passes tests 1-4 above, replace the batteries and repeat the charger board
troubleshooting tests to verify fix.
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8-259. Relay Drive Circuitry, Low Voltage Inhibit Circuitry

NOTE

Batteries must be functional and fully charged for this test to work, see paragraph
8-258.

Disconnect 4935A from ac¢ power.

Cyecle the power switch from STBY to ON. If 4935A comes on, go to paragraph 8261, if not
continue,

Short ASC3 to disable ac and low voltage inhibit circuitry.

Cycle power switch from STBY to ON. If unit does not start, see paragraph 8-263 helow and
troubleshoot relay drive circuitry before continuing.

Inhibit Circuitry AC And Low Voltage

NOTE

Batteries must be functional and fully charged for this test to work, see paragraph
8-258.

Turn unit on under battery power. Check +14 v supply. Shut down by momentarily
grounding (~2 sec) ABUL pin 5. The unit should shut down,

Wait 2 seconds and ¢yele the power switch to turn unit on under battery power. Check-14 v
supply low voltage shutdown by momentarily {(~2 gec) grounding ASU1 pin 6. Unit should
shut down.

Wait 2 seconds and cycle power switch to turn unit ON under battery power. Check +5 v
supply low voltage shutdown by momentarily (~2 sec) shorting A5UI pine 7 and 8.

Wait 2 seconds and cycle power switches to turn unit on under hattery power.

The instrument self-check check has been completed, connect the unit to an ac power source
and the 4935A will nsually reset (do 2 self chack).

Wait 2 seconds and disconnect ac power source, 4935A should shut down.

If any of these tests fail, go to paragraph 8-265. If the unit has passed all tests to this peint,
the charger board is functioning properly and the following tests are not necessary to
perform.

Delay And Relay Drive Circuitry

il

NOQTE

Batteries must be fully charged for this test to be applicable, see paragraph 8-258.

Short ASC3 with a jumper to disable ac and low voltage inhibit circuitry,
Disconnect 4935A from ac power and turn the power switeh to ON.

Short the ¢ollector and emitter of @2. The relay should click and unit turn on. If not check K1,
K1, F1, F3, CR1, CR10, CR31, CR3, or £14 v batteries.

Remove the jumper, cycle power from ON to STBY, to shut the unit down.
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Flug unit into the ac power source.

Momentarily ground the collector of @3, the 4935A should turn on and stay on.

Q
g

a,  If it does not turn on, R4, @4, C2, and Q2 are suspect.

bh.  Ttis comes on but does not stay on CR2, R2, Q3, CR4, R5, R3 and C1 are suspect.

TIf it turns on and stays on but will not turn on from the power awitch, then C1, F2, R5
and the power switch and wiring are suspect.

!;x

8-265. Ac And Low Voliage Inhibit Troubleshooting

g

8-266. 1. Connect 4935A to ac power source and turn on.

F@

NOTE

! Zea

When the 4035 A is operated on ac power the low voltage and ac inhibit sense circuits
take power and sense inputs from the A4 transmitter board. The circuits are not
affected by the battery or charge circuitry.

Check the +15.5 v regulated supply. Ul pin 3 and U2 pin & should be between +14 vand +16.5
v. If not, check Q11, CR17, R29.

!)F;.-r

Check the =155 v regulated supply. Ul pin 3 and U2 pin 8 should be between -14 v and
- 16.5 v. If not, check §9, CR18, and R19 (the £15.5 v regutated supplies are used only for
U1 and U2 on the charger hoard).

U2 takes its input from the +14 v regulated supply on the A5 charger board and establishes
+7 volt references.

a. U2 pin 3 should be +7.0 20.1 v. If not, check R38, R3% and the+14 vregulated acsupply
on the A4 transmitter board. The unit should be ON.

U2 pins 1 and 2 should be 47.0 v 220 mv. If not replace U2, UL,

U2 pin 7 should be=7.0 v, equal to 172 pin 1 +100 mv. If not replace U2, U1, R14, or R28
as necessary.

Check the inputs to the comparators.

a. References

Ulpi=+Tv
UlpT==Tvw
Ul p8 = GND

g

Scaled supply voltages

U1 pb = +7 v {more positive)
U1 p6 = -7 v (more negative)
Ul p9> (v (any positive voltage)

If not, check the ae supplies and the voltage dividers (R® & R11, R13 & R14, RH16, and R17)
replace UJ1 if neceszary.

Check U1, With the inputs at levels given in Step 5, the voltage at pins 1, 2, and 14 should be
~0 volts (open collector outputs). If not replace Ul and/or CRS.
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Check the acinhibit sense. The voltage at the junction of CR3, CR5 and R10 should be more
nepgative than -17 v {(~16 v at the low line voltage limit, -21 v at high limit). If not check the
=17 vac supply and CR3.

Check the inhibit circuitry common to both ac and low voltage inhibit functions.

=3

a.  Measure each side of C3, then subtract to get the voltage across C3.

CAUTION

Do not ground either side of C3.

Under ac opertion it should be about .7 volts,

Sﬂ

Remove ac power. Turn the cyele power switch from ON to STBY to ON and wait 10
seconda. The voltage across C3 should be approximately 0 volts, no more than +.5
volts.

If either of these teats fail, check 4, @5, CR4, CR1, R7, R&, R10, and C3. If necessary,
go to the relay drive troubleshooting paragraph 8-263.

Q. If all tests pass, then the ac and low voltage inhibit circuitry is working,

8-267. SERVICE AIDS
8-268. SERVICE SELECTION OF INPUT/NOTCH FILTER/25 dB AMP

A.269. The input source selects {halanced input transformer v loop-around from transmitter vs noise to
ground), whether the notch filter is selected, or whether the 25 dB amp is selected can be set by hand for

Servicing.

8-270. Procedure

CAUTION

| PSR I |

£y

U7 iz static sensitive.

Remove U7 from itg socket and place it in protective carbon foam.

Install DIP switch in JU3,

Select desired conditions wsing following tables:

) —PBalanced input/noise-to-ground select.
Switch open = logic 1 = Balanced input from transformer,
Switch closed = logic ( = noise-to-ground input.

D1 —Front panel input/transmit monitor loop-around switch
Switch open = logic 1 = front panel, Input (balanced input or noise to ground input).
Switch closed = logic 0 transmit monitor loop around.

%

N2 —notch filter in/out select.
Switch open = logic 1 = notch filter in.
Switch closed = logic 0 = Notch filter out.

D3 —25 4B Amplifier in/out.
Bwitch open = logic T = Amp in.
Switch closed = logic 0 = Amp out.

Remove DIP switch.

Replace U7 in its socket (observe CAUTION of Step 1).
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8-272. SERVICE SELECTION OF NOISE FILTERS BY HAND

!?;J

8273,  The noige filter select MUX can be hand programmed to a desired filter with a DIP switch inserted
in JU1 in place of the shorting har.

!j

8-274. Procedure
8-275. 1. Remove shorting bar from JU1.
2, Insert DIP switch with all switches open.

a. Close the switch between pins § and 9. This ia the strobe for latch U11, with switch closed,
latch outputs follow latch inputa.

Use the switches between ping 512, 6-11 and 7-10 to select filter according to Table 8-10.

Table 8-10. Hand Selection of Noise Filters

SWITCH SETTINGS
ADDRESS S7-PINS 86-PINS 55-PINS
1 7&10 6&11 S5&12

=}
]
v
=
e ™

FILTER

Closed Closed Closed
Closed Closed Open
Closed Open Closed
Closed Cpen Chpen
Open Closed Closed
Open Closed Open
Open Qpen Closzed
QOpen QOpen Open

C-Message

3 kHz Flat

156 kHz Flat
Program

50 KBIt

P/AR Filter
Flat (No Filter)
Ground

E

= = = = O D02
i = R = R o R
B T = T T e B R o B |

When you are finished, replace the shorting bar in JUL ping 116, 2-15, 3-14, 4-13,

Q

SERVICE SELECTION OF AUTORANGE GAIN FOR SERVICE

The autorange circuit can be forced to a desived gain, manually, for servicing.

Procedure

CAUTION

Frarmm PP

I

U17 i= static sensitive.
Remowve U17 from its socket and insert into protective foam.
Place a DIP switch in JU4.

Select the desired autorange state according to Table 811,
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Table 8-11. Aulorange States

SWITCH SETTINGS
S1-PINS | 82-PINS | S3-PINS | S4-PINS
GAIN WANTED 1-16 2-15 3-14 4-13

-10dB Closed Clozed Closed Closed
0dB Closed Closed Open Closed
19 de Closed Open Closed Closed
20 dB Closed Cpen Cpen Closed
30 dB Open Closed Closed Closed
40 dB Open Closed Open Closed
50 dB Open Open Closed Open
60 dB Oper Open Open Open

T T T T
- s Do = = o O
- O = 0O = 9O = O
- w oo o o oo

When you are finished, remove the DIF awitch and replace U7,

8-279. HAND SELECTION OF A3C57 AND A3C160 (A13, C57 AND A3C160 FOR P/AR
UNITS) FOR DESIRED FREQUENCY RESPONSE

§-280. Three things affect the frequency response of the 4935A receiver in LEVEL FREQUENCY if
everything is functioning correctly:

1. The input transformer,

2. The buffer amp at the input (U30).

3. The 150 kHz low pass filter (LPF) at the autorange output.
8-281. If an instrument fails to meet the frequency response specification £.5 dB at the frequencies listed
in the frequency response table below, first check for an instriment failure. This might include op-amps
that distort the =ignal, losses or gains through awitches (CMOS switches), tip or ring on the input terminal

being grounded either through a dirvect short or a finite resistance, ete.

Second, the 150 kHz LPF shonld be rechecked. Use the table in the receiver test procedure.

Third, the V30 buffer amplifier should be checked. In particular, check for incorrect or out of
tolerance components among U320, R76, R76, and C57. (R75 and C57 especially!)

If all looks correct, C57 and C160 need to be hand selected.
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8-282. Hand Selection Of C57 And C160

Step 1: Measure the frequency response of the receiver at the frequencies noted in Table 812 and
record them in 4B,

Table 8-12. Hand Selection of €57 and C160

CAPACITOR FREQUENCY RESPONSE

30 kHz 50 kHz 60 kH=z 70 kHz

@ 1500 pF (measured)

B (circle)
(one}

1200 pF +.09
1300 pF +.06

!

1400 pF +.03
1500 pF 0 {ref)
1600 pF -.03
1700 pF =07

1800 pF -10

Others: N.03
{approximatety) per 100 pF

Net Response

{Add @ + B )

Step 2 Look in the table and pick a capacitor to make the overall freguency response be within
specification. The specification should be .4 dB at all frequencies. Some judgment should be used to make
the overall frequency response as flat as possible. Select a capacitor that makes the highest exror =+.3 dB(if
we were too high at 85 kHz). Note that the maximum may oceur anywhere between 60 to 85 kHz typically.
Frobability of being too low in the 40 kHz region is minimal.

After picking this new capacitor, calculate the new theoretical frequency response (by adding A
and B for the new capacttor value chosen), if it looks good continue to Step 3.

Step 3: Get a capacitor of the value chosen, it can be any mica capacitor of any tolerance and 50 vac
or greater working voltage (you might measure its value to be sure). Put this capacitor in the circuit and
recheck the frequency response at all frequencies (math errors aside, it should pass with a high degree of
confidence).

8-283. FILTERS: RESPONSE OF EACH STAGE

8284, The following are the nominal design responses to each filter in 4935A.
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Tabile 8-13. 4935A C-Message Filter

Filter Input = 1.000 volts (output in mv)

U311 u3i-g u3z-1 u3z-7 TP15-1
FREQUENCY STAGE 1 STAGE 2 5TAGE 3 S5TAGE 4 S5TAGE S

300 583 145 146 147 148
900 960 789 848 217 948
1000 968 790 863 852 o83
2600 985 295 320 665 862
3000 a7 24 2Mm 512 734
4500 289 156 55 45 85

Table 8-14. 4935A 3 kHz Filter

Filter Input = 1.000 volts {output in mv)

FREQUENCY uP154

1K 994
3K HZ 707
6K HZ 243

9

Table 8-15. 4535A 15 kHz Filter

Filter Input = 1,000 volts  {output in mv}

FREQUENCY TP15-b

1K 1000
16K 714
30K 247

Table 8-16. 4935A Program Filter

Filter Input = 1.000 volts (output in mv)

LU36-1 U36-7 vié-g TP15-3
FREQUENCY 5TAGE 1 STAGE 2 STAGE 3 STAGE 4

100 1000 1000 1000 40.2
500 1004 1004 1000 490.0
1000 1015 1015 1000 10070
2000 1063 1060 948 1712.0
5000 1812 1386 989 2398.0
10000 1040 516 193 504.0
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Table 8-17, 4935A 50 kBit Filter

Filter Input = 1.000 volts  (output in mvy)

U461 u4e-7 U471 TP15-6
FREQUENCY STAGE 1 STAGE 2 STAGE 3 STAGE 4

1000 229 208 498 998.0
15K 1000 896 889 944.0
28K 1000 694 656 7870
35K 1000 485 40 560.0
50K 1000 281 164 74.3

%

Table 8-18. 4935A Notch Filter

um

Filter [nput = 1.000 volts (output in mv)

Q

u40-7 us1-7 Ust-14
FREQUENCY STAGE 1 STAGE 2 STAGE 3

400 1058 1034 223
862 2476 1411 aom
1182 493 280 824
1700 &o1 637 879

or

Table 8-19. 4935A PAR Filtar

Filter Input = 1,000 volts (qutput in mv)

TP15-7 TP15-8
FREQUENCY STAGE 1 STAGE 2

300 232 481
1000 1312 1566.0
2300 736 492.0

Table 8-20. 4935A 150 kHz Low Pass Fllter

Filter Input = 0.20 volts {output in mv)

u33 uza u2e
PIN 6 PIN & FIN &6
FREQUENCY STAGE 1 STAGE 2 STAGE 3

1 200 200 200
60K 23 204 2m
B85 K 269 212 203

100 K 305 221 203
110K 333 228 202
135 K 402 2358 184

E
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Table 8-21. 4935A 110 kHz Low Pass Filter

Filter Input = 0.50 voits {output in mv)

U333 uz2g uz6
PIN & FIN 6 PIN &
FREQUENCY STAGE 1 STAGE 2 STAGE 3

1K EGO 500 BOO
80K 656 523 &M
85 K 873 580 492
100 K 1005 580 467
110K 998 526 372

8285, In order to check the filters accurately, the 4935A can he used as a measuring device. To measure,
uze a synthesizer as the input and set 4935A on LEVELFREQUENCY and RCV. Next, remove the shorting
bar on JU1 and replace it with a DIP switch., Using the table for the filter MUX ({U37) given on the schematice,
one can manually control which filter is switched in and can read the diaplay to check the filter response.

Table 8-22. Bell 41009 C-Message Filter

Filter Input = 0.0 dBm

ACCEPTABLE OUTPUT LEVEL
FREQUENCY minimum maximum

60 -57.7 -53.7
100 -44.5 —40.5
200 -27.0 -23.0
300 -17.5 -155
400 -12.4 -104
500 - 8.5 - 65
600 5.7 - 37
700 37 - 17
200 2.5
200 1.6
1000 2
1200 1.2
1300 1.5
1600 2.0
1800 2.3
2000 2.3
2500 24
2800 2.9
3000 a5
3300 7.2
3500 - 9.6
4000 -17.5
4500 -24.5
5000 -31.5

ChwwOWDMD RN
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Table 8-23. Bell 41009 3 kHz Flat Fliter

Filter input = 0.0 dBm

FREQUENCY

ACCEPTABLE
minirtum

OUTPUT LEVEL
maximum

30
g0
400
1000
2000
3000
6000

- 25
- 1.7
- .8
- 2
- 18
- 4.8
-15.3

2
1.2
93

Table 8-24. Ball 41009 15 kHz Flat Filter

Filter Input = 0.0 dBm at given fregquancies

FREQUENCY

ACCEPTAEBLE
minimum

OUTPUT LEVEL
maximum

20
60
4Q0
1000
10K
15K
30K

- 25
- 1.7
- b
- 2
- 1.8
- 4.8
-16.3

2.5
1.7
B
2
-2
1.2
2.3

Table 8-25. 8ell 41009 Program Fllter

Filtar Input = 0.0 dBm

FREQUENCY

ACCEPTABLE
minimum

QOUTPUT LEVEL
rraxinmum

100
200
300
400
5Q0
600
00
E00
200
1000
1800
2000
2500
3000
4000
5000
g000
7000
8000
2000
1000

-283
-123
-14.3
-11.0
- 76
- B7
- 42
30
18
2
2.2
38
36
4.0
45
45
3.4
28
1.0

L+ 4+ 4+ ++++++ |

-12.5

-24.3
=153
-10.3
- 7.0
- BE6
3.7
2.2
1.0

2

2
4.2
5.8
7.6
8.0
85
as
9.4
g8
7.0
2.5
45

+ 4+ + 4+ 4+ + 1

I+ + + +

Model 49354,

!:_;E
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Table §-26. Belt 41009 50 kBit Filter

Filter Input = 0.0 dBm

ACCEPTABLE
minimum

QUTPUT LEVEL

FREQUENCY maximum

20 ~13.0
50 - 42
- 7
1k - 2
Bk N -
8
1.7
2.3
21
48
67
9.8

e
==

Table 8-27, Bell 41009 PAR Filter

NOMINAL PHASE
RESPONSE (Dagrees)

FREQUENCY | NOMINAL LOSS

140.625 -50.5 1737
390,625 ~31.8 161.2
640.625 C =204 144.0
890.625 -10.6 1143
1140625 - 21 55.4
1390625 - B 302
1640.625 - b5 - 864
1890.625 -10.5 -1138
2140625 -145 -1286
2390625 =177 -137.8
2640625 -204 -144.0
2890.625 =227 -1485
3140.625 -24.6 -152.0
3390625 -26.4 -1564.7
3840625 -27.9 -15648
3890625 -29.3 -1587

"9

%%

Tabhle 8-28. Bell 41009 Notch Filter

Filter Input = 0.0 dBm (with 15 kHz flat)

FREQUENCY

ACCEPTABLE
minirmgm

OUTPUT LEVEL
maxirum

400 Hz
862 Hz
985

1025 =f= 1132
MB2==f= 1700
1700==f

-5
-3.0

8-61/(8-62 blank)
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Figure 8-28. A13 Receiver Board Component Locator
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