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Warnings/Cautions

Model 4935A

‘ WARNING I

SAFETY

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

BEFORE SWITCHING ON THIS INSTRUMENT, the
protective earth terrninals of this instrument must be
connected to the protective conductor of the (mains)
power cord. The rnains plug shall only be inserted in a
socket outlet provided with a protective earth contact. The
protective action must not be negated by use of an
extension cord (power cable) without a protective con-
ductor  (grounding).

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

Whenever 1t is likely that the protection offered by fuses
has been impaired, the instrument must be made
inoperative and be secured against any unintended

operation.

GROUNDING

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.

HIGH VOLTAGE

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

CAUTION

LINE VOLTAGE

BEFORE SWITCHING ON THIS INSTRUMENT, make
sure instrument requirements match the voltage of the
power source.

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that all devices connected to this instrument are connected
to the protective (earth) ground.

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.)
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IEC Symbols

IEC SYMBOLS

The following s a list of key | EC symbols used by Hewlett-Packard. All symbols
are normally applied adjacent to the device requiring the symbol. They shall not
be placed on removable parts likely to be detached or lost.

Instruction Manual symbol: If necessary. to preserve the
apparatus from damage Itis necessary for the user to refer to
the instruction manual, then shall the apparatus be marked
with this symbol (1IEC 348;16a).

Terminal devices fad 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 shall be red {IEC 348;18c).

Earth Terminals. [f the use of this symbol for the protective
earth terminal s not permitted by National Standards, it may
be modified, for example, by being placed inside a circle {|IEC
348;18a).

AC current {1EC 117-I. symbol No. 3},

DC current {{EC 117-1. symbol No. 2}.

AC or DC current ([ EC 1 17-I. symbol No. 8}.

Frame or chaws connection. The hatching may be com-
pletely or partly omitted if there ¢ no ambiguity. If the
hatching is omitted, the line representing the frame or chassis
shall be thicker {|EC 117-1, symbol No. 87).

Ampere {IEC 1174, symbol No. 356).

R S P =

Volt {IEC 1174. symbol No. 357).

VA Voltampere (I EC 1174, symbol No. 358).

w Watt (1 EC 1174, symbol No. 360},

Wh Watthour |1 EC 1174, symbol No. 361).

VAh Voltamperehour (IEC 1174, symbol No. 362).

Hz Hertz (IEC 1174. symbol No. 365).

Contactor, normally closed. In order to avoid confusion with
the symbol for a capacitor, the distance between the
horizontal (as drawn here) lines should be at least equal to
the length of those fines {IEC 117-3, symbol No. 215.21.

In addition the following describes the use of Warnings, Cautions and Notes used
in HP Automatic Test System Manuals.

Warnings, cautions and notes. {All} Warnings and cautions shall precede the text

to which each apples but notes may precede or follow applicable text depending

on the material to be highlighted. Warnings, cautions, and notes shall not ¢ontain

procedural steps nor shall they be numbered. When a warning, caution, or note

consists of twa 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 caution and a note, etc. they shall
appear n the sequence a$ noted, namely. warnings, cautions, notes. Such inserts
In the text shall be short and concise and be used to emphasize important and

critical instructions.

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

CAUTION

An operating procedure, practice, etc. which, if not
strictly observed, could result in damage to, or
destruction of, equipment.

NOTE: An operating procedure, condition, etc. which
1t is essential to highlight.

Health hazards precaution data. (All} When hazardous chemicals or adverse health

factors, in the environment or use of the equipment cannot be eliminated,
appropriate precautionary requirements shall be included.

iii/(iv  blank)
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Model 4935A General Information

SECTION |
GENERAL INFORMATION

I-1. INTRODUCTION

1-2. This Operating and Service manual contains information to install, operate, maintain, and service
the HI' 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 |. GENERAL INFORMATION. Provides identification, specifications, related
manuals, and user-repair information.

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

SECTION IIl. 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 1V. PERFORMANCE TESTS. Gives test procedures required to verify that the
instrument’s performance is 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. Cor tains 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

14. HI' Model 4935A is a Transmission Impairment 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 I, 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
I-6. A 10 character serial number (OOOOAOOQOQO) 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

Manual Change Sheet will be included with the manuals of any instruments affected. Thelast 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 |-l

Model 4935A

Specifications

(Includes harmonics, spurious and background noise within
a filter with a 3 dB bandwidth of 4 kHz or 4 fO' whichever
is greater.)

FREQUENCY (Hz)
. 30 Hz 100 Hz 4k

110k
+13

Uutput
Level (dBm)

At 1004 Hz, O dBm, THD using a 4 kHz filter is more than
65 dB down from the fundamental.

TRANSMITTER RECEIVER
Frequency Frequency
Frequency Range .20 Hz to 110 kHz Frequency Range.. . . . .. .20 Hz to 110 kHz
Resolution Accuracy Resolution Accuracy
20-99,999 Hz 1Hz + .005% of output frequency 20-9.999 Hz 1 Hz $0.5 Hz
100-1 10 kHz 10 Hz b .012% of output frequency 10-110 kHz 10 Hz +h Hz
Store and Recall Functions
SK Skip . . . At power up skips a band from 2450-2750 H
Frequencies . . . . . At power up F1 is 404 Hz
F2 is 1004 Hz
F3 is 2804 Hz
F4 is 2713 Hz
Level Level
Range S ~40 to +13 dBm RANGE © it ittt e it ettt -60 to +13 dBm
Resolution . . ... .. ... ... ........ 0.1 dB Resolution . .. ... ... ... ... 0.1 dB
Flatness . . . . . . . . oo i e (in dB) ACCUTACY .+« « o v oo e e e e e (in dB)
FREQUENCY, Hz FREQUENCY (Hz)
20 200 15k 60k 85k 110k 20 50 200 15k 60k 85k 110k
£ H3 ; . £+13 T T Y
3 55
2=+10 a2 = -40
23 £3
o] = 0 z
— <40 -~ -60
Distortion: (in dB from fundamental)

Receiver accuracy not specified below 500 Hz when using
13562 termination.

At 1004 kHz accuracy is fO.I dB from -20 to +13 dBm.

Cross talk: >78 dB isolation @ 4 kHz, decreasing 6 (B per
octave above 4 kHz.

Message Circuit Noise
Transmitter is quiet terminated

Message Circuit Noise

Range (@ 600§2 and 90082) . . . ... .. ... O to 100 dBrn
@ 13516 lower limit is 7 dB higher

Resolution . . ... ... . 1 dB
Accuracy . . ........... . .x1 dB from 10 to 100 dBrn

*2 dB from 0 to 10 dBrn
Filters . . ... ...... .C-Message, 3 kHz Flat, 15 kHz Flat,

Program, 50 kBit

italics are intended to provide information useful in

performance parameters.

Specifications describe the instrument’s warranted performance. Supplemental characteristics shown in shaded areas or in

applying the

instrument by giving typical, but non-warranted

1-2



Model 4935A General  Information
Table I-1. Specifications (Continued)
TRANSMITTER RECEIVER
Noise with Tone Noise with Tone
Frequency S 1004 Hz fixed tone Notch  Filter. ..... >b0 dB rejection from 995 to 1025 Hz
(For other specifications, see Level and Frequency) Range {@ 600R and 900§2) ... .......... 10-100 dBrn
ACCUFACY . voeeeeeeann. +1 dB 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 Frequency)

Signal-to-Noise Ratio
Signal Level Range . ................. -40 to 413 dBm
Ratio Range .. ........oviiniiiinnann.. 10 to 45 ¢dB

ReSOIULION ..t .1dB

3-Level Impulse Noise
Frequency . . .1004 Hz fixed tone or quiet terminated

3-Level Impulse Noise

Level Range .. ..........oi.. -40 to +13 dBm

depending on filter selection Notch  Filter. ................... .See Noise with Tone

(For other specifications, see Level and Frequency) Threshold Ranges (@ 600£2)
LOW oottt et .30 to 109 dBrn
Mid .... .4 dB above Low to a maximum of 109 dBrn
High . ... .. .8 dB above Low to a maximum of 109 dBrn
Loss of Holding Tone Indication ............ Minus sign
Threshold Accuracy (above 40 dBrn}) ............ t1d8
Count Timer ............... 5, 15, 60 min. or non-stop
Count Range ............... 0-9999 for each threshold
Count Rate . ...........oiiiiiiiii., 8per sec.

Noise-to-Ground Noise-to-Ground

Transmitter is quiet terminated Range {@ 600R and 900§2) -........... .50 to 130 dBrn
RESOIULION  « t v oo e e e e e e e e e e 1dB
Accuracy ................................ i1 5 dB

P/AR  (Optional)

P/AR  (Optional)

Frequency . . Signal spectrum is a complex pulse train of P/AR Range. .................. .0 to 120 P/AR units
16 frequencies between 140 Hz and 3890 Hz. Resolution ... ... ... ... . . . .. 1 P/AR unit
Level RANQE . . . o v v oo e e e e e e -40 to 0 dBm Accuracy (from 30 to 110 P/AR units) ... t2 P/AR units
Resolution . . .. ............. . . ......... 1 dB Level RANQE -« v vvvvineinaannn. 40 to +3 dBm
ReSOIULION  « v v v et .1 dB
Temperature Range:
Operating . . ............ 0°c to 50°C (32°F to 122°F)
with batteries 0°C to 40°C (32°F to 104°F)
Storage ... ....... -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 . ... ... . .5 min.

Dimensions .11.2 x 25.9 x 28.6 cm (4.4 x 10.2 x 11.25 in.)

Weight . . .. .. 5.0 kg (11 Ibs.), 6.5 kg (14 Ibs.) with battery
OPTIONS

001 ................. Adds rechargeable battery pack
002 Adds P/AR measurement in place of Norse-to-Ground
003 ... .. ........ Adds both battery pack and P/AR

Deletes Noise-to-Ground
ACCESSORIES:

15513A . .. ... ... Test cord w/31 0 male at both ends
18132A ... ... ... .. ... 19" rack mount adapter
18134A ... Soft pack carrying case
18161 A ... .. e Ladder bracket

13
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1-9. SAFETY CONSIDERATIONS

CAUTION E

Before applying power, make sure that the rear power input module is set to the line
voltage in use and that the correet fuse 18 installed.

1-10. Whenever internal civeuits are exposed, caution must be used. Observe all warnings and cautions
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 ison STBY (standby), AC and DC voltages are presentin the instrument. To completely power

down. disconnect the AC power cord from the 4935A. The batteries in options 001 and 003 provide
continuous power (o 1935A circuits; follow the disassembly procedures in Section VIII, Service to access the

mstrament.
WARNING

Power switch does not turn oft AC power and some DC cireuits
1-12. RELATED MANUALS
R Operating information IS summarized 0N a card in the instrument cover,

[-14. USER REPAIR

15, 1 nternal repairs to the instrument should be done by authorized repair shops only. Forassistance,
contiet the nearest t lewlett-Packard Sales and Service Office listed at the yeyr of’ this manual.

1-16. OPTIONS AND ACCESSORIES
1-17. Options available are:
Option 001: Adds a rechargeable 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.

Option 21 7:Adds o South Alrica Power Cord.

1-18. Accessories available are:
IH513A Test cord w310 male at both ends
[81:32A 19" Rack Mount Adapter
[R131A Soft-pack Carrying case
I816TA l.adder Bracket
04935600141 Diagnostic Service Kit
(51524 3o T AliéATp&

1-19. WARRANTY

1-20. [nstrument warranty is as listed on the inside of the front cover. Battery warranty is 90 days

1-21. RECOMMENDED TEST EQUIPMENT

122, Recommended test equipment i listed in Table 1-2. Equipment with equivalent characteristics
may he used
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Mode 4935A
Table 1-2. Recommended Test Equipment
MODEL
INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED | USE*
AC CALIBRATOR OUTPUT LEVEL 1 mV.TO 1 OV FLUKE 5200A PAT
FREQUENCY: 20Hz TO 11 0kHz OR EQUIVALENT
ACCURACY 0.1%@>7mV
OSCILLOSCOPE > 15MHz BANDWIDTH HP 1740A PAT
A VS B CAPABILITY
SYNTHESIZER OUTPUT LEVEL 1 mV TO 1 OV HP 3325A P.T
FUNCTION GENERATOR FREQUENCY: 20Hz TO _110kHz
ACCURACY 0.1% @ >7mV
MULTIMETER AC AND DC FUNCTIONS HP3455A P.AT
AC VOLTS: 1V MIN. TO 1000V
DC VOLTS: .IV TO 1 cooV
BALANCED INPUT
DIGITAL MULTIMETER DC CURRENT: 1 AMF' MAX | HP 3466A | PAT
DUAL OUTPUT POWER +12AND-12 @ 0TO 0.2A HP 6234A P
SUPPLY
DUAL RANGE 0-50vVdc @ 0 TO 0.2A HP 6218A PAT
DC POWER SUPPLY
AUDIO ANALYZER INPUT VOLTAGE RANGE HP 8303A P
50mV-300V
BANDWIDTH 500kHz
FILTER 30kHz
COUNTER RANGE: AC COUPLED 30Hz HP 5315A P

TO 100MHz
SENSITIVITY: 1 0mV TO 1 00MH2z

*P = PERFORMANCE TESTS A = ADJUSTMENTS T = TROUBLESHOOTING

Table 1-3. List of Parts Used for Performance Tests

PART NUMBER
(IF APPLICABLE)

DESCRIPTION

0698-7364
0698-7408
0698-6344
HP 11095A
1250-0781
1251-3757

0493560014

1350hm 1% RESISTOR

6000hm 1% RESISTOR

900ohm 1% RESISTOR

TERMINATION, 6000hm BNC-TO-BNC
BNC-TEE FEMALE

BNC TO TYPE 310 POMONA NO. 2798 OR

EQUIVALENT

BNC TO DUAL BANANA JACK POMONA NO. 1296

DUAL BANANA COMPONENT CARRIER POMONA NO. 1 330-ST

DIAGNOSTIC SERVICE KIT
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[-23. BATTERY OPERATION (Options 001 and 003)

-24. Nickel-Cadmium batteries enable the 4935A to be used in areas removed from AC power.
Typical operating time is2.5 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 cycles 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 17 hours. Typica battery life under normal operating conditions
should he at least 100 charge-discharge cycles.

/L%w C(.L«z\i_maﬂ/ - S0P ( %’)

W

I-26. Charging the Batteries

|-27. The internal battery pack consists of three rechargeable battery packs (+6V, +15.6V, and -15.6V),
These provide typically 2.5 hours of continuous use without recharging. To recharge the battery packs, connect
the HP 4935A to an AC power source and press the power switch to STBY. Normal recharge time is about 17
hours.

|-28. The batteries may be charged at temperatures between 5°C and 40°C (41°F and 104°F), but have
grester charge capacity if charged between 5°C and 25°C (41°F and 77°F). At temperatures above 25°C
the charge acceptancefalls off as shown in Figure 1.2, For example, a cell charged at 45°C accepts about
60-70% 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.

-29. Operating Temperature

1-30. Normal operating temperature of the |-IP 4935A with batteries (options g1 and 003) should be
between -20°C and +40°C. However, there will be a loss of capacity when operating at the extremes. At low
temperatures, the batteries cannot fully discharge even if they were fully charged at room temperature. At high
temperatures this same effect take place to a lesser degree, in addition to the problem of charge acceptance
previously mentioned.

100

] ] I ! ]
U 40 80 120 160 200

CHARGE INPUT (% OF NOMINAL CAPACITY) O.IC CHARGE RATE

-
= B /7 o
2 100% EFFICIENCY P 5°C-25°C
w V4
5 2 80 F LINE/
g Q
'S)
50‘-"’ 60 |
N
w
'
UOJ<2( 40 |
ks
5 g 20
[V
o
52

0 2 4 6 8 10 12 14 16 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-l. INTRODUCTION
2-2. This section contains information on initial inspection, preparation for use, power requirements

and storage and shipment. Table 2-I shows all power cords available.
2-3. INITIAL  INSPECTION

2-4. Inspect the shipping container for damage. 1“ the container or cushioning material is damaged,
keep it. Check the contents of the shipment for completeness, then check the unit mechanicaly and
electricaly. Refer to Section IV for eectrical 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
instrument without waiting for claim settlement.

2-6. PREPARATION FOR USE

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 £.3F@Amp for 120 Vac( 200’ Amp for 220 Vac).

) a A g’/
2-7. POWER REQUIREMENTS

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

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.

Installation

PROCEDURE

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

2. Rotate FUSE PULL to left. Remove the fuse.
3. Remove the PC board by pulling it out. Select

operating voltage by positioning PC board to
show the desired voltage on top-left side,

4. Reinsert the PC board.

Operating voltage 1s

. 5. Rotate FUSE-PULL back into normal position
shown 1n module window.

and reinsert fuse. Use caution to select correct
fuse value.

Figure 2-1. Line Voltage Selection

2-1
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22

2-11. POWER CABLE

Any interruption of the protective (grounding) conductor (inside or outside the
instrument) or disconnecting the protective earth termina can make this
instrumenl dangerous. Intentional interruption is prohibited.

2-12. This instrument is supplied with a three-wire power cable. When connected to an appropriate
three-wire ac power receptacle, the cable grounds the instrument chassis.

2-13. OPERATING ENVIRONMENT

2-14. 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 103°F).

2-15. HUMIDITY. The instrument may be operated in environments with humidity from 5% to 95%
RH. @ 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 (al options) 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) cause condensation within the instrument.
Humidity: 90% R.H. @ 65°C

2-19.  INSTRUMENT  PACKAGING

2-20. ORIGINAL PACKAGING. Containers and packing material used in factory packaging can be
obtained through Hewlett-Packard sdles and service offices listed a the rear of this manua. 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 complete seriadl 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 number.

221, OTHER PACKAGING. Use these genera ingtructions for packaging with commercially available
materials:
a Wrap the instrument in heavy paper or plastic. If shipping to an HP Sales or Service Office, include

a tag listing type of service needed, return address, model number, option number (if applicable)
and complete seria number.

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

C. 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.

2-22. 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.
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Table 2-1. HP Pilug Styles

Installation

Cable

Cable

[ Plug L h Cable For Use
Plug Type HP Part D Description .engt Color In Country
Number {inches)
8120-1351 0 Straight *BS1363A 90 Mint Gray United Kingdom.
81201703 | 6 | 90 90 Mint Gray Cyprus Nigeria
Rhodesia,
Singapore
8120-1369 0] Straght "NZSS193 ASC112 79 Gray Australia
81200696 | 4 90" 87 Gray New Zealand!
81201689 | 7 Straight *CEE7-Y 11 79 Mint Gray East and West
8120-1692 2 90° 79 Mint Gray Europe,  Saudi
Arabta Egypt.
S o Africa, India
unpolarized n
many nations!
125V 8120-1348 5 Straight *NEMAS 15P 80 Bfack United Stares
8120-1398 | 5 90° 80 Black Canada.
Iy 8120-1754 | 7 Straight *"NEMAS 15P 36 Black Japan 100V or
Ly W‘ - 81201378 | 1 | Straight *NEMAS 15pP 80 Jade Gray | 200V
fﬁk‘ ‘ 8120-1521 | 6 | 90" 80 Jade Gray Mexico.
: T 8120-1676 | 2 Straight *NEMAS 15P 36 Jade Gray Philippines,
Taiwan
250V 81202104 3 Straight *SEV1011 79 Gray Switzerland
1959 24507
E ) Type 12
K\ ./ Q.Q:
=L
250V 8120.0698 | 6 [ Straight "NEMAG 15P United States
Canada
220V 8120 1957 2 | Straight *DHCK 107 79 Gray Denmark
- 8120 2956 3 90 79 Gray
a1 7
|
250V 8120 1860| 6 Straight *CEE22 VI
‘Systems Cabinet use:
S
‘( L
250V 8120-4600 8 Straight BS 546/3ABS 1 6 4 98 Black So Africa
8120-4211 7 [0l 98 Black Incha
-

including plug
E Earth Ground.
"

Neutral

‘Part number shown for plug is industry identifier for plug only Num er shown for cable 15 HP Part Number for complete cable

2-3/(2-4

blank)
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SECTION 1l
OPERATION

3-1 INTRODUCTION

32, This section contains information on front and re 1t 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 indicate? a malfunction that can possibly affect other

measurements.

3-5. ERROR MESSAGES

36. W hen the 4935A is powered up, the instrument automatically transmits a signal into its receiver
through thr filters. The signal is checked after each filter, to verify that it is within acceptable limits. Errors
0 through 6 indicate there are problems during self check. Errors 7 and 8 highlight problems during a
particulzir 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 those
measurements affected hy the displayed errors. Errors 0t nr()ugh 5 (Err O-Err §) followed by Error 6 (Err 6) is
indicative of a system level failure more than a filter failure.

Display ed Errors dre:

Exr 0 Test signal canpot be measured through C-Message filter.
Err 1 Test signal cannot be measured through 3 kHz flat filter.
Frr 2 = Test signal cannot be measured through 15 kHz flat filter.
Err 3 Test signal cannot be measured through Program filter.
Err 4 Test signal cannot he measured thrcugh 50 kBit filter.
Err 5 = Test signal ¢annot be measured through P/AR filter. If not a P/AR unit refer to
Err 0.
Err 6 Error in [LEVEL, FREQUENCY signal path.
Err 7 = Received 1004 Hz tone is below -16 dBm or above +13 dBm in NOISE WITH
TONE or SIGNAL T NOISE.
Err 8 IMPULSE NOISE threshold is sel too high. Thr upper limit varies with the
receive impedance as follows:
RCVE2: 13502 116 dBrn Upper Limit
600%2 109 dBrn
90082 107 d Brn

31
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Figure 3-1. Front and Rear Panel Controls/Connectors/Indicators
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Operation

-1

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 |I, paragraph 2-9 for procedure to select line voltage).

| WARNING I
I

Always connect power cord to a proper y grounded 3-wire power outlet.
A Do not connect more than 200VDC signa 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
simultaneoudly 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.
13512, 60052, 900L2: 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.
13512, 60011, 90012: Provides terminating impedance to match the lines characteristic
impedance.

HR(;: Connects the RCV-TRMT 310 jack through high impedance when the 49:35A 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. TKMT-RCV. Selects either the transmitted or the received signal to be displayed.
Corresponding LED will light.

SF SKIP Key. 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 dia-up lines. Operates only in LEVEL FREQUENCY. LED will light when key is pressed.

LLEVEL ZERO Key. Sets a 0 dB reference in KCV LEVEIL, 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 vaue is incremented by pressing STEP UP and
decremented by pressing STEP DOWN. Holding the STEP UP or STEP DOWN Kkey depressed
causes the actions to repeat.

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

10. MEASUREMENT Section.

MEAS Key. Sdects 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)
11. FILTER Section.
FI | .TER/STORE Key. Selects desired weighting filter for Noise Measurements. Selected
wrighting-filter ILED will light. In LEVEL, FREQUENCY the STORE function enables frequencies
on right display to he stored for recall using the F1, 2, F3, or ¥4 keys. The STORE function is aso
used to change the SF SKIP Frequency.
12. IMPULSE NOISE Section.

Impulse-Noise controls are used in KCV 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/ ¥4-2713

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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Operation

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)

35



Operation Model 4935A

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
accompanyving text.

POWER ON and SET UP
A.C. POWER

1. Conneet 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.
m Brrrspiss e Wol
Be MBI cpreGa Upod

I ITIAC OPESH AT toru
For operator protection during battery operation, connect the chassis

termina on the rear pand 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 | of this manual for recommended procedures.

SET UP

f'i Connect circuit to 310 jacks. Do not connect more than 200VDC or 10 Vrms at 60 Hz to these
“— jacks.

NOR-REV

1. Pregs in the NOR button to connect the left 310 jack to the transmitter and theright 310 jack to the
receiver,

2. To reverse the direction of the test press the REV button IN

Impedance

1. Press the TRMT impedance button ) 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 |B error.

Figure 3-2. Measurements
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MEASUREMENTS
(/"”) :é)ﬁf:TTTR-ANPSAglI(isR:)ON TEST SET [ THRESH LIcNTs OLUETVPEULT
N []d¢8m V) kHz
EIAED) BEEe
STBY & OmiN jaB
POWER \ 1 dBen A [1CNTNG
1
ngvT—:T%CMVT NN FILTERENNSN NN ‘MPULSE NOISE NN CEEEEEND
) ¢ MESSAGE 5 mIN [1LOW (SET) L]
" JN
{INOISE [.] 3KHz FLAT [J15 MIN (Imio —
= :I?T'aETONE ] 15 KHz FLAT C160 MIN [IHIGH JdN
SIGNAL L]
A [ ]TO NOISE [[1 PROGRAM [ONoN sTOP [ITIMER —
[1MPULSE () 50 KBIT MONITOR
PERIOD F1 DISPLAY | F2 YOLUME
DIAL NOISE TO 404 1004
~ GROUND
0O @l ©
LEVEL AND FREQUENCY-TRANSMITTER
a Use MEAS key to select LEVEL FREQUENCY.
b. Press DISPLAY-TRMT key to display the transmitted signal. TRMT light is ON. [,evel
can be read in the left display and frequency in the right.
C. 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 key. He sure
to disconnect the transmit side of the line from the test set first to avoid dropping the
circuit during the storage procedure.
d. Turn OUTPUT LEVEL knob to adjust the level of the transmitted signa to DATA

[.LEVEL. DATA L.LEVEL is usualy 13 dB below the transmission level point (TL.P). A +
sign indicates the level is > +13 {Bm. A - sign indicates the level is < -40 dBm.

Use the STEP UP and STEP DOWN keys to set the desired frequency or press Fi1, 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 RECALI, Frequencies. There are 4 frequencies stored in locations F1, F2, F3
and F4 when the 4935A isturned on. F1is 404 Hz, 2 is 1004 Hz, F3 is 2804 Hz and F4 is
271 3 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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A

A A A
(a52) (=]

7
[ﬁ] 4935A TRANSMISSION TEST SET B
B  WewLETT - PACKARD [} THRESH
dBm
ON = [1TRMT O
DISPLAY 48
POWER A A [] dBrn A
W = T . [‘_J [ SJEP
TRMT meeem RCY RN SET UP EEEEEN i MEASUREMENT Iy  GEEENN FILTE RN
RCV TRAMT: ' '
U c-MEssaGe
- Lnorse [ 3 e AT
9] :?T'ﬁETONE ] 15 KHz FLAT
& O3 Nase [] PROGRAM
Onbest 01 50 KBIT
DiaL NOISE TO
GROUND
=~ ~= STORE|

JNON sTOP [ITIMER

PERIOD | F1 ISPLAY
404

.'

START | 3
STOP
RESET | o0a

— IMPULSE NOtSE IR

15 MIN [JLOW (SET)
[J15 MIN [l miD
060 MIN (I HIGH

ouTPUT
LEVEL

O

[ICNTS
| ] kHz

[ Hz
L1
LlcNTNG

MONITOR
F2 VOLUME
1004

O

4
2713

)

LEVEL AND FREQUENCY-RECEIVER

a Use MEAS key to select LEVEL FREQUENCY.
b. Press DISPILAY key to display the received signa. The RCV light will come ON
e Read the RCV level in the left display. A t sign indicates the received signd is >>+1 3 dBm.

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 ¢B. 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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A

POWER

A

DAL

TRMT — RCY
RCV——TRMT

OO

4935A TRANSMISSION TEST SET
HEWLETT -«

DON‘
STBY &

PACKARD

]
VARRNNVAN

- SF

=1 s

LEVEL <
2ERO

ouTPUT
() THRESH [1cNTs LEVEL
[]dBm 1) kHz

Od8 []Hz O
OMIN llaB

('} dBrn A A N A A | JCNTNG

‘ STEP I STEP ]
up DOWN >

PR SET UP EEEEEN

il MEASUREMENT !

LEVEL
DFREQUENCY

NOISE
Twith TONE

SIGNAL

0 TO NOISE
IMPULSE

Unoise
NOISE TO
GROUND

U LT E R S,

) 3 KHz FLAT
(] 15 KHz FLAT
[] PROGRAM

() 80 kBIT

FILTER
STORE|

gEENNNN (MPULSE NOISE IENNEEN

s MIN []LOW (SET}
[J15 MIN (CImio
O 60 MIN Q HIGH

ONON sTOP [JTIMER

PERIOD | F1 DISPLAY| F2
404 1004

START | £ 4
RESET stoe
2804 2713

MONITOR
VOLUME

O

a.

b.

NOISE -

NOISE -TRANSMITTER

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

Press MEAS key to select NOISE.

RECEIVER

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.

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

Press MEAS key to select NOISE.

Press FILTER key to select the desired filter.

Read the dBrn noise level
underrange (<O dBrn).

in the left display. A

“-” in the left display indicates

Figure 3-2. Measurements (Continued)
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(ﬁ] 4935A TRANSMISSION TEST SET OouUTPUT
PA  HEWLETT . PACKARD [] THRESH: [1cNTS  LEVEL

ON = 3 iy (l1dBm [ ) kHz
oispeay (S8R Ode i He
STBY & L S Ciue

POWER A A [) dBrm A A . :CNTNG

A A AN
r I e
- SF -—
[EB = sk (LZEEVR%J [ j [ SJEPJ [’S(;EV':‘J L _]

TRMT e RCV SET UP MEASUREMENT FILTER IMP
AT RCY | ge— - e 4 N p— BN NS MPULSE NOISE SR
— I LEVEL o
e T e UFREQUENCY Ll ¢ MESSAGE Qs MmN [JLOW (SET)
|

(JNOISE ] 3 KHz FLAT 115 MIN Owmip

[]] 15 KHz FLAT 060 min O HIGH
{ .
C’S B ("] PROGRAM CINON sToP [ITIMER
Unoee® [] 50 KBIT MONITOR
PERIOD F1 DISPLAY F2 VOLUME
DAL 0 NOISE TO 404 1004
GROUND

O

MEAS FILTER SEART | Fa sTop | F4
STORE 2804 2713

gele

NOISE WITH TONE — TRANSMITTER
a Press MEAS key to select NOISE WITH TONE.

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

c. Turn QOUTPUT 1 ,KVEI. knob to adjust 1004 Hz signal to data level in left display (usually
13 dB below the transmission level point).

NOISE WITH TONE — RECEIVER

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

ON‘
DISPLAY
STBV.I.

POWER

TRAMT=——=RCV
RCV— TRMT

A

DAL

OO0

PACKARD

4935A TRANSMISSION TEST SET
HEWLETT

OUTPUT
LEVEL

[JTHRESH UcNts
[JdB8m {3 kHz
DdB [J Hz
amiIN [ldB
A A O dBen A A
SF LEVEL srsp STEP >
RN SET UP NN R MEASUREMENT N EENFLTEREEENEN PR (MPULSE NOISE NN
OEYE cney O c-mEssace Ds MIN ClLow (seT)
(JNOISE [0 3 KHz FLAT s MIN O mip
D\'I‘V%!SETONE O] *5 Kile FLAT oo Min I Hran
(] PROGRAM COONON-sTOP [ITIMER
IMPULSE
0 [ 50 KBIT
NOISE DISPLAY| F2
NOISE TO 1004

GROUND

MEAS

FILTER
STORE|

START
RESET

PERIOD | F1
404

STOP
27|3

CJcNTNG

MONITOR
VOLUME

O

)

SIGNAL TO NOISE — TRANSMITTER

SIGNAL TO NOISE — RECEIVER

Press MEAS key to select SSGNAL TO NOISE.

Press MEAS key to select SSIGNAL TO NOISE.

PressDISPLAY TRMT-RCV key to display the transmitted signal. TRMT light will be on.

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

PressDISPLAY TRMT-RCV key to display the received signal. RCV light will be on.

Read the Signal to Noiseratio asdB in theright display. Thereceived level isdisplayedin
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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Q)
O ON
STBY m

POWER

e lii'
TRMT wwuwe RCV
RCV~e—-TRAMT

g SET UP NN,

s Tagpogndi=ST ser

IHHH!H'IEIIIEIIE[ gl
(Ircv

a »a

[JTHRESH (IcNTs OLUET\IF:EULT
[JdBm i) kHz
CIMIN [ 1dB

[ dBin ay

Ja Ja

"lCNTNG
AN

- SF
[]'[ SKIP

) (@) (O )

STEP
DOWN

(=)

’ MEASUREMENT .

LEVEL
DFREQUENCV

[INOISE

N NOISE
WITH TONE

]S|GNAL
LITo NoisE

NOISE TO
GROUND

MEAS

g £ (LT € R,

[l c-MESSAGE

[l 3 KHz FLAT
[] 15 KHz FLAT
[] PROGRAM

(1 50 KBIT

- STORE

IMPULSE NOISE (NN QNN
[J5 MIN {1LOW (SET) (1
[Jt5 MIN [ImiD —_
{J60 MIN [ HIGH L]
(INON-STOP [ITIMER —_
PERIOD [ FY [ DISPLAY]| F2 VOLUME
404 1004

IMPULSE NOISE

a Press MEAS key to select IMPULSE NOISE.
h. 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

tone.
d. ‘I'un QUTPUT LEVEL knob to adjust the level to data level (usualy
transmission level point).

— TRANSMITTER

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

13 dB below

3-12

Figure 3-2. Measurements (Continued)
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(,‘] 4935A~ TRANSMISSION TEST SET
(2 HEWLETYT + PACKARD

ON - [_]TRMT
D|SPLAV
smv a

POWER

[ THRESH

LICNTS

[JdB

[1dBm
f]MnN

") dBrn

L) kHz
1] Hz
[ la

OUTPUT
LEVEL

O

LICNTNG

N REV ~_| sF LEVEL
OR| . rl [ SKIP J (ZERO
TRMT——RCV RN SET UP I

i MEASUREMENT Iy —FILTERq PR (MPULSE NOISE D
RCV-——TRMT CEVEL
D
O rREGUENCY '] C-MESSAGE 35 MIN DLOW(SET)
L
[INOISE {7) 3 KHz FLAT {115 MIN CImip Proaes
NOISE - [
O withH TONE (0 15 KHz FLAT [J60 MIN [ HIGH
[ J
SIGNAL —
C 00 NOISE [) PROGRAM OnON sToP []TIMER P—
1 50 KBIT MONITOR
e DISPLAY | F2 VOLUME
DIAL [ NOISE TO 404 1004
GROUND O
MEAS STOP
. STORE 2804

IMPULSE NOISE = RECEIVER

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

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

Note: Err 8 indicates the threshold is set out of limits. See paragraph 3-6 for limits.

Press PERIOD key to set the time of the test to 5 MIN, 15 MIN, 60 MIN or NON-STOP.
Press START-RESET key 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 key. When NON-STOP is

a Press MEAS key to select IMPULSE NOISE.
b.
C. Press FILTER key to select the appropriate filter.
d.
109 dBrn @ 600S2.
¢,
f.
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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LEVEL
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JEEENE SET UP NN (A MEASUREMENT Iy F FILT ER NN IMPULSE NOISE NN QRN
r LEVEL
CJFREQUENCY [1 ¢ mMESSAGE Os mIN [JLOW (SET) L]
L]
) L INOISE [.J 3 KHz FLAT []15 MIN 1 MID
NOISE .
L) with TONE L] 15 KHz FLAT 060 MIN (I HIGH L]
L
.~ SIGNAL
L1 1o NOISE [ PROGRAM CINON STOP [ITIMER p—
L IMPULSE (] 50 KBIT MONITOR
A PERIOD | F1 [ DISPLAY| F2 VOLUME
5 START | 3 4 O
MEAS sTOP
2804 7713

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.
Use FILTER key to select the desired filter.

Read dBrn noise level in the left display.

Figure 3-2. Measurements (Continued)
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b.

P/AR — TRANSMITTER (Option 002 and 003)

W

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

Press MEAS key to select P/AR.

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)

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

Press MEAS key to select P/AR.

Read P/AR units in right display.

Figure 3-2. Measurements

(Continued)
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(ﬁ] 4935A TRANSMISSION TEST SET - OUTPUY
B WewLleTT - PACKARD [ THRESH [CNTS LEVEL
ON : [Jd8m i) kHz
D ‘ Dde L y - O
sTey & o OmIN ldB
POWER A A 7] dBrn A A A A A {JCNTNG
. SF LEVEL < STEP STEP >
t ]'[ SKIP ] [ zsno] [ [ up J [DOWNJ [ J
~TRMT——RCV RN SET UP MEASUREMENT Iy RSN FiLTER g MpuLse NoisE munmy S
e (.} ¢ mEssaGE 05 MiN (Itow (SET} I
“ [ {"INOISE [] 3 KHz FLAT [715 MIN LImiD e
NOISE .
[1 15 KHs FLAT O &0 MIN HIGH
e rone ' - ——
f REAVA [ PROGRAM [INON-STOP [ITIMER p—
[ J:‘OPIL;ESE (1 50 KBIT MONITOR
/| PERIOD | F1 | pISPLAY] F2 VOLUME
- (] NOISE TO 404 1004
GROUND O
START | ¢ Fa
MEAS FILTER STOP
STORE 2804 s

DIAL AND HOLD PROCEDURES

The 4935HA has the capability to hold wet dia-up lines (lines where the central office provides battery. For
example: | YDD; Direct Distance Dialing network). Diding can be accomplished with a butt-in. The
procedure is as follows:

L

2.

-1

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

2.

DIAL and HOLD (WET DIAI-UP and 2 two-wire circuits)

Connect circuit to left 310 jack.

Push NOR switch to connect TRMT side to left jack.

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

Push TRMT DIAL switch. Use the butt-in to dial the remote end of the circuit.
After the circuit is answered, push the TRMT HOLD switch to hold the circuit.

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

It the 4935A is designated the receive set, press RCV HOLD switch and then push REV switch to
connect RCV side to left 310 jack.

Push RCV HOLD switch.

Push REV switch to transfer the transmit side.

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

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

Release TRMT DIAL switch by pushing it again.

3-16
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3-10. MEASUREMENT PRINCIPLES

311, The principles for making mcasuroments with the 4935A are described in the following
paragraphs. Included arc explanations of the measurements and the effects of certain parameters on data
transmission.

3-12.  INPUT-OUTPUT SWITCHING

3-13. The TKMT and RCV 310 jacks provide connection between thr 4835A and the circuit under test.
Pressing in the NOR button selects the transmit function for the left 31() 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.

314, Pressing the two HOILD buttons allows the 4935A to simultaneously hold two DDD (Direct
Distanee Dialing) circuits. [Used with the NOR and REV buttons this prrmits changing the direction of the
test signal without physically changing thr test cables and potentialy dropping the circuits.

315, The input and output impedances are the standard values of’ | 35, 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 he internally terminated or bridged across the circuit under test. The 4935A
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

Operation

button. The bridged mode provides a high impedance receive input (greater than H() kohms).

"RANSMIT/RECEIVE DIAL TRMT
JACKS TRMT HOLD
|
—
\ TRMT  IMPEDANCE
10 Leer a Howw SELECT
TIP DIAL TRMT
\% 1
o) FROM TRMT
A RING | 1 TRMT
| O OUTPUT
o XFMR
LEFT
JACK
| TO
310 L o1 RCVR
Tip (),I’L} RCV
Y i INPUT
| XFMR
=) !
/\HINL; /O ——— L l
HOLD _ RCV %
RCV o BRIDGE
RIGHT RIGHT " NOISE TO GND
JACK TRMT &.
L
RCV
HOLD

r
RCV
IMPEDANCE
RCV

IMPEDANCE
SELECT

Figure 3-3.

Input-Output Switching
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3-17. The 4933A 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.

3-18. To allow dialing, talking, and listening on the circuit under test, {he lineman may plug his handset
into the handset terminals (binding posts).

3-19. LEVEL AND FREQUENCY MEASUREMENTS

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

1
ll dBmm- [ Hz 1 [ dB8m Hz

(VARIABLE FREQUENCY
VARIABLE  POWER) TELEPHONE ~ CIRSIMT

>

|

TRMT TiIMS L RCV TIMS

Figure 3-4. Level and Frequency Measurements

3-21. 1000 Hz LOSS

3-99. 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).

323, The wakeup transmit frequency is actually ]1()(}4 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 Fi, Fy and K, 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 frequency (frequency translation) as caused by carrier facilities. 'T'o make this
measurement, a test tone of known frequencey is transmitted. At the receiving end, the received frequency is
observed and compared with the transmitted frequency. Any difference between transmitted and received
frequencies indicates a frequency shift in the test signal. This measurement is not valid when measured on
looped-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).

3-26. ATTENUATION DISTORTION

3-27. The attenuation distortion measurement checks the amplitude-versus-frequency characteristics — of
a circuit using a single frequency measurement techniqgue and defines the circuit’'s usable bandwidth. To
make the measurement, a 1004 Hz test frequency is transmitted at the data level. At the receiving 4930A the
power is recorded as the reference level at 1004 Hz. Frequencies between 20 Hz and [1() Hz can be
transmitted. The different power readings may be compared to the 1()()4 Hz reference to obtain the frequency
attenuation characteristics of the wvoice channel in dBm.

3-18



Model 4935A

3-28. To obtain loss deviations relative to 1004 Hz, the [LEVEIL. ZERO button is pressed during reception
of the 1004 | |z reference signal. The received power level is stored (in dBm) and simultaneously displayed as
{) dB. l.evel readings taken at other frequencies are compared to the 1004 Hz reference and displayed in dB.
The 1004 Hy, reference level will not have to be subtrartrd 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

331 SI Skip (single frequency skip) automatically prevents the 4935A from transmitting frequencies in
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 3-0 illustrates the basic setup for these measurements.

L dBrn I dBrn I ]

LINE
MONITOR

OTHER

(QUIET TERMINATION) FILTERS|

TELEPHONECIRCUIT
> > > S C-MSG

1

TRMT TIMS RCV TIMS

Figure 3-5. Message Circuit Noise Measurements

3-34. The message circuit measurement is obtained by measuring the noise present on a line with a quiet
termination on one end (supplied by the transmitting 4935A) and a weighted measuring device on the other
end (receiving 4935A).

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 to a C-message noise
measurement, the relative influence of low frequency noise (60 Hz commercial power, 20 Hz ringing, etc.)
can he determined (see Figure 3-7),

Operation
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Figure 3-6. C-Message Weighting Characteristic
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Figure 3-7. 3 kHz Flat Weighting Characteristic
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337 The program weighted filter is designed for weighted noise measurements on program channels
used primarily by thr broadcast industry to communicate between studio and transmitter site (see Figure 3-

8.

338, The 15 kHz flat filter is dso designed for measurements On program channels. Like the 3 kHz flat

filter, 1t includes low frequency noise in the measurement (see Figure 3-9).

314, The H) kBit filter is designed to measure weighted noise on wide-band data circuits (see Figure 3-

1h

RESPONSE (dB)

+10 —

-30 |~

-50 |~

-60

| (I NN I S W | [ B |

100 200 400 1000 2000 5000
FREQUENCY (Hz)

Figure 3-8. Program Weighted Filter

RESPONSE (dB)

0
-15 P
| [ 1
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz
FREQUENCY

Figure 3-9. 15 kHz Flat Filter
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Figure 3-10. 50 KkBit Filter

3-40. NOISE MEASUREMENTS

3410 Received noise levels are displayed in units of dBrn, or dB with respect to reference noise (1000 Hz
tone at =90 dBm). For example, g noise reading of 20 dByp has an RMS power of -70 dBm (20 ~ 90 = -70).
When the C-message filter is selected, readings are displayed in units of dBrn Cand thenoise level 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 quantizers in
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 4933A, 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 3-1 1
illustrates the combination of the (-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 (8 t N/N).

347. 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 3-1 2 illustrates this measurement. This is
one of the most important parameters for determining the quality of a line.
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-40
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Frequency (Hz)
Figure 3-I 1. C-Message Weighting with Notch Characteristic
dBm 1004 Hz dBm d8 ]

SIGNAL + NOISE

K]

COMPARE
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1004 Hz ———>—> > > [100a 1z NOISE
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FILTER

RCV TIMS

'SIGNAL ' ‘NOISE

S-T-N RATIO = 10 LOG
‘NOISE

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 fal in this category. Single frequency tones may interfere with certain data signals,
particularly narrowband signals which are multiplexed onto a voiceband channdl.

REAY! A simple audio monitoring arrangement will usually detect this interference, 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 (-
message filter, the resultant signal is applied to the line monitor speaker. The 4930A operator listensfor any
predomina nt tone, which may indicate a single frequency interference problem.

351, 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 volt meter 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 Slevel 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-H4. Impulse noise is that component of the received noise signa 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
energyv. Studies by Hell Telephone laboratories have shown that impulse noise spikes have a duration of less
than one millisecond, and that al significant effects of the noise spike disappear within four milliseconds.
Waveform (h) in Figure 3-153 illustrates a received holding tone (or test signa) that includes interfering
impulse nose spikes. The impulse noise measurement counts the number of noise spikes above a selected
threshold Jevel during a specified time period.

{a}
TRANSMITTED
HOLDING TONE

AMPLITUDE

(b}
RECEIVED
HOLDING TONE
WITH IMPULSE
NOISE SPIKES

v

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.

[ DBRN

MESSAGE CIRCUIT
NOISE

7 N
ekt TOFILTER
[HEMITATION AND
DETECTOR
T -

TRM1 TIMS I RCV_TIMS

WIHE
PaIR

B

C

I ] |
[ oean | ]

NOISE TGO GND

r %
Z TOFILTER

‘ AND

DETECTOR

/'I: )
l BCV TiMS

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

3-b7 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.

3-58. 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 only valid if the

measurements are made on a twisted pair and it is assumed that the message circuit noise is caused by

longitudinal noise converted to message circuit noise by line imbalance. It is recommended that both
message circuit 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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361 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 number instead of a curve. Also P/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 pea k-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 he recorded for future reference. In case of a suspected trouble on the channed, PAR may be

measured first and he compared to the benchmark P/AR value. Deviations in excess of 4 P/AR units from

an initiad P/AR vaue provides sufficient reason to suspect that some channel characteristic has changed
significantly.
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SECTION IV
PERFORMANCE TESTS

4-. INTRODUCTION

4-2, Tests in this section verify instrument specifications. These tests may be used as 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

4-6. 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-X. Self check is automatically done each time the instrument is powered up. Some circuits and filters
arc tested in addition to all the front panel leds and seven segment displays.

4-9. PERFORMANCE VERIFICATION

4-10. This instrument requires periodic performance verification. Depending on use and operating
environment, the instrument should be checked every six months using the performance tests. Performance
tests should also be made following repair or when internal adjustments are required.

4-11. To shorten testing time, the abbreviated Performance Tests may be used. 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

SETUT:

COUNTER

AT

IMODEL 4935A

[EQ‘T*{JA [—_“] E__—]> BNC ADAPTER r ] . ] D
I
9

[e]e]

£

RL

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

EQUIPMENT:

Fluke H200A AC Calibrator BNC to 310 adapter
f 1P 2315 Counter 2 BNC cables
H P 3490A Multimetrr BNC “‘I"" connectors
20 dB Amp (circuit shown in 600 ohm termination
Figure 4-13) I BNC to banana cable
L (Connect Voltmeter to the 4935A TRMT jack as shown in Kigure 4
2 On 4935A select:
POWER .. . .. . ., ON
DISPLAY .. .. TRM1T
SET UP press in TRMT 6000
MEASUREMENT ., LEVEL FREQUENCY

3 Set the 49:3HA to 1004 Hz

4. Adjust 4935A OUTPUT LEVEL until 2.435 Vrms (9.95 dBm into 600 ohms) appears on the
Voltmeter (note: 4935A must be terminated as shown above.

h. ("heck the 4935A transmitter at the frequencies listed in Table 4-1

6 At 85 kHz verify that the 4935A frequency when measured with the counter is between 84.996 kHz
and X5.004 kHyz.
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PERFORMANCE TESTS

Performance Tests

Table 4-l1. Transmitter Flatness at +10 dBm

FREQUENCY ACCEPTABLE VOLTAGE RANGE

20 Hz 2.17 to 2 73 Vrms
200 Hz 238 to 249 Vrms

5 kHz 238 to249 Vrms

15 kHz 2.38 t0 2 49 Vrms

30 kHz 230to 2 58 Vrms

60 kHz 230to 2 58 Vrms

85 kHz 225t0 2 64 Vrms

ABBREVIATED TRANSMITTER FLATNESS AT +10dBm TEST
See the Abbreviated Transmitter Flatness Test.
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PERFORMANCE TESTS

4-14.

SETUP:

Transmitter Flatness at -40 dBm

MODEL 4935A

VOLTMETER
[ oo ) C ] 10
0o 0 00060
\ QQ A
é B A ? o
AC CALIBRATOR 1
B o dB
0 QO
ogo\’_'“qA

N b

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

EQUIPMEN'T:
Fluke 5200A AC Calibrator 3 10 to banana adapter
20 dB amplifier (see figure 4-1 3) 2 banana plug test cables
HP 6234A Dual output Power Supply HP 3490A Multimeter

3-4

Set up the 4935A as follows:

POWER ON
DISPLAY TRM1
N (o] R press 1In
SET UP . press in TRMT 600()
HRG out

DIAIL out

both HOLDs out

MEASUREMENT .. LEVEL FREQUENCY
IMPULSE N O I S E press DISPLAY (1004 Hz)

Adjust the Power Supply to provide £ 12 V to the +20 dB Amplifier

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

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

¢ (Connect the +20 dB amplifier input to thr 4935A TRMT 310 jack. Monitor the +2() amplifier
output with the voltmeter.

d. Adjust the 4935A OUTPUT LEVEIL control until the voltmeter reading is the same as the
120 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 is provided by the +20 dB amplifier in the [)iagnostic
Service Kit and must be added if a high impedance amplifier is used.

Model 4935A
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PERFORMANCE TESTS

Do not 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 +2()dB amplifier input.
a. Set the AC Calibrator to 20 Hz.
b. Record the voltage.

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

EXAMPLE:  If the Voltmeter reading is 71.0mV, locate the 71.0 mV line from the V.
column of Table 4-2. Locate the 20 Hz frequency column. The allowable
voltage reading, when the AC Calibrator is substituted by the 4935A
transmitter, is 79.7mV to 3.3 mV.

6. Substitute the 4935A TRMT output in place of the AC Calibrator. Use the STEP UP or STEP
DOWN buttons in conjunction with the - or — buttons to set the 4935A TRMT frequency to 20 Hz
{do not adjust the OUTPUT LEVEL).
7. 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 +20 dB amplifier output
is in this range.
8. Repeat Steps 3 to 5 for each frequency column of Table 4-2 (20 Hz through 85 kHz).
Table 4-2. Transmitter Flatness at -40 dBm
Vout +0.2 dB 200 Hz
(in mV) +1.0 dB 20 Hz +0.5 dB 50 Hz & £t0.2 dB 15 kHz | +0.5 dB 60 kHz +0.5 dB 85 kHz
65 0 729 to 57 9 68 9 to 614 p6 5 to 63 5 68 9 to 61 4 68.9 to 61 4
65 4 734 to 58 3 69 3 to 617 p6 9 to 63 9 69.3t0o 617 69.3 to 61.7
65.8 73 8 to 58 6 69 7 to 621 [67 3 to 64 3 697 to 62 1 69.7 to 62.1
66 2 74.3 to 59.0 701 to 62 5|67.7 to 64 7 70 1 to 62 5 70.1 to 62.5
66 6 74 7 to 59 4 70 5 to 62 9(68 2 to 65 1 70 5 to 629 70 5t0 62 9
67 0 75 2 to 59 7 71 0 to 63 3 68 6 to 655 71 0 to 63 3 71 Oto 63.3
67 4 75 6 to 60 1 714 to 636 [69 0 to 659 71 4 to 63 6 71 410 63.6
67 8 761 to604 71 8 to 640 |69 4 to 66 3 71 8 to 640 71 8to 64.0
68 2 765 to 60 8 72210644 69 8 to 66 6 72210644 72.2 to 64.4
68 6 77 0 to 61 1 727 to 648 (702 to 67 0 72 7 to 64 8 72.7 to 64 8
69.0 774 to 61.5 73 1 to 651 (706 to 67 4 73 1 to 651 73.1t0 65 1
69 4 779 to 61 9 735 to 65 5 (71 0 to 67 8 73 5 to 655 73.5 to 65.5
69.8 78 3 to 62 2 739 to 659 (1 4 to 68.2 73 9 to 659 73.9 to 65.9
70.2 78 8 to 62 6 744 to 663 | 718 to 68.6 74 4 to 66 3 74.4 to 66.3
70 6 79 2 to 62 9 748 to 667 T® 2 to 69 O 74 8 to 66 7 74.8 to 66 7
71 0 79 7 to 63 3 7% 2 to 670|727 to 69 4 752t 670 75.2 t0 67.0
71 4 80 1 to 63 6 7% 6 to 67 4|73 1 to 69 8 756 to 67 4 75.6 to 67.4
71 8 80 6 to 64 0 7% 1 to 67 B 735 to 702 76 1 to 67.8 76.1to 67 8
72 2 81 Oto643 7% 5 to 68 p 739 to 706 76 5 to 68.2 76.5 to 68.2
72 6 81 5 to647 7 9 to 68 5|74 3 to 70 9 76 9 to 68 5 76 9to 68.5
73 0 81 9 to 65 1 77 3 to 68 9f 747 to 71 3 77 3 to 68 9 77.3 to 68.9
73 4 82 4 to 65 4 77 7 to 69 3 751 to 71 7 77 7 to 69 3 77.7 to 69.3
73 8 828 to 65 8 782 to 697 | 755 to 721 78 2 to 69.7 78.2 to 69.7
74.2 833 to 661 786 to 70 0 759 to 725 78 6 to 70.0 78.6 to 70.0
74 6 83 7 to 66 5 790 to 704 7 3 to 72 9 790t0 704 79.0 to 70.4
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Table 4-2. Transmitter Flatness at -40 dBm (Cont'd)

Vout +0.2 dB 200 Hz
(in mV) t1.0 dB 20 Hz +0.5 dB 50 Hz & t0.2dB 15 kHz| t0.5dB 60 kHz i0.5 dB 85 kHz
750 84 2 to 66 8 79 4 to 70 8 76 7 to 73 3 79 4 to 70 8 79 4 to 70 8
754 84.6 to 672 79 9 to 71 2 77 2 to 73 7 79 9 to 71 2 79 9 to 71 2
758 850 to 67 6 803to 716 77 6 to 74 1 80 3 to 71 6 803 to71 6
762 85 5 to 67 9 807 to71 9 78 0 to 74 5 80 7 to 71 9 807to 719
766 85 9 to 68 3 81 1 to 72 3 78 4 to 74 9 81 1 to 72 3 81 1 to 72.3
770 86 4 to 68 6 81 6 to 72 7 78 8 to 75 2 81 6to 727 81 6 to 72 7
774 86 8 to 69 0 82 0to 731 79 2 to 75 6 82 0to 731 82 0to 731
778 87 3 to 69 3 82 4 to 73 4 79 6 to 76 0 82 4 to 73 4 82 4 to 73 4
782 87 7 to 69 7 82 8 to 73 8 80 0 to 76 4 82 8 to 73 8 82 8 to 73 8
786 88 2 to 70 1 83 3 to 74 2 80.4 10 76.8 83 3 to 74.2 83 3 to 74 2
790 88 6 to 70 4 83 7 to 74.6 80 8 to 77 2 83 7 to 74 6 83 7 to 74 6
79 4 89 1 to 70 8 84 1 to 75 0 81 2 to 77 6 84 1 to 75 0 84 1 to 75 0
798 89 5to 711 84 5 to 75 3 81 7 to 78 0 84 5 to 75 3 84 5 to 75 3
802 90 0 to 71 5 85 0 to 75 7 82 1 to 78 4 85 0 to 75 7 85 0 to 75.7
a0 6 90 4 to 71 8 85 4 to 76 1 82 5to 78 8 854 to 76.1 85 4 to 76 1
810 909 to 72 2 86 8 to 76 5 82 9 to 79 2 85 8 to 76 5 85 8 to 76 5
814 91 3to 72 5 86 2 to 76 8 83 3 to 79 5 86 2 to 76 8 86.2 to 76.8
818 91 8 to 72 9 86 6 to 77 2 83.7 to 79 9 86 6 to 77 2 86 6 to 77 2
822 9% 2 to 73.3 87 1 to 77.6 84 1 to 80 3 87 1 to 77 6 87 1 to 77.6
82.6 92 7 to 73 6 87 5 to 78 0 84 5 to 80.7 87 5 to 78 0 87 5 to 78.0
830 93 1 to 74 0 87 9 to 78 4 84 9 to 81 1 87 9 to 78 4 87 9 to 78 4
834 93 6 to 74 3 88 3 to 78 7 853to 815 88 3 to 78 7 88 3 to 78.7
838 94 0 to 74 7 88.8 to 79.1 85 8 to 81 9 88 8 to 79.1 88 8 to 79 1
842 94 5 to 75 0 89 2 to 79 5 86 2 to 82 3 89 2 to 79 5 89.2 to 79 5
84 6 94 9 to 75 4 89 6 to 79 9 86 6 to 82 7 89 6 to 79 9 89 6 to 79 9
850 954 to 75 8 90 0 to 80 2 87.0 to 83.1 90 0 to 80 2 90 0 to 80 2
854 95 8 to 76 1 90.5 to 80 6 87 4 to 83.5 90 5 to 80 6 90 5 to 80.6
858 96 3 to 76.5 90 9 to 81 0 87.8to 83.8 90 9 to 81 0 90 9 to 81 0
86.2 96 7 to 76 8 91 3 to 81 4 g82toad 2 91 3 to 81 4 91 3to 81 4
86.6 97 2 to 77 2 91 7 to 81 8 88 6 to 84 6 91 7 to 81 8 91 7 to 81 8
87.0 97 6 to 77.5 92 2 to 82.1 89 0to 85.0 92.2 to 82.1 92 2 to 82 1
874 98 1 to 77 9 92 6 to 82 5 894 t0 854 9261t0825 92 6 to 82 5
878 98 5 to 78 3 93 0 to 82 9 89 8 to 85 8 93 0 to 82 9 93 0 to 82 9
88.2 99 0 to 78 6 93 4 to 83 3 90 3 to 86 2 93 4 to 83 3 93 4 to 83 3
88.6 99 4 t0 79 0 93 8 to 83 6 90 7 to 86 6 93 8 to 83 6 93 8 to 83 6
89.0 99 9 to 79 3 94 3 to 84 0 91 1 to 87 0 94 3 to 84 0 94 3 to 84 0
894 100 3 to 79 7 94 7 to 84 4 91 5 to 87.4 94 7 to 84.4 94 7 to 84.4
898 1008 t0800 95 1 to 84 8 91 9 to 87 8 95 1 to 84.8 95 1 to 84.8
90.2 101 2 to804 95 5 to 85 2 92 3 to 88 1 95 5 to 85.2 95 5 to 85 2
90.6 101 7 to 80.7 96 0 to 85 5 92 7 to 88 5 96 0 to 85 5 96 0 to 85 5
91.0 102 1 to 81 1 96 4 to 85 9 93 1 to 88 9 96 4 to 85.9 96 4 to 85.9
FACTOR 112202 to 89125 | 1.05925 to 94406 | 1.02329 to .97724 | 1.05925 to 94406 | 1.05925 to 94406
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ABBREVIATED TRANSMITTER FLATNESS TEST
. Usc test sclup shown in Figure 4-2.

2, Sclup the 4935A as lollows:

POWER -ON

DISPLAY - TRMT

NOR - press in

SET UP - press in TRMT 600
BRG out

DIAL out

both HOLDS out

MEASUREMENT . LEVEL FREQUENCY

kN Sct the 4935A 1o |004Hz
4. Adjust the OUTPUT LEVEL until ().775V(0 dBm) appcars on the Voltmcter.
5. Cheek the 4935A transmitter a the frequencics given in Table 4-3.

Table 4-3. Abbreviated Transmitter Flatness

VOLTAGES (VRMS)
FREQUENCY MIN MAX
20 Hz .690 869
200 Hz 757 793
15 kHz 757 793

85 kHz 731 820
110 kHz 652 920
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4-15. RECEIVER ACCURACY at +11 dBm and -40 dBm

SETUP:

COUNTER
A B
R’
AC  CALIBRATOR MODEL 49354
-
g B
(@] io
O QO o0
BNC'T’
Figure 4-3. Receiver Test at + 11 dBm and -40 dBm
EQUIPMENT:
Fluke 5200A AC Calibrator 3 BNC cables
HP33 15 Frequency Counter 2 BNC to banana cables
310 to BNC adapter 1 banana plug cable
HN(W/ ‘h’]WH
L, (lonnect the AC Calibrator to the 4935A RCV jack as shown in Figure 4-4.
2. Setup the 4935A as follows:
POWER , C ON
DISPLAY . v RCV
REV ... ... . . press in
SET UP . press in RCV 600()
press in BRG
MEASUREMENT LEVEL FREQUENCY
RECEIVER ACCURACY AT +11dBm
1. Set A(C Calibrator output to 2.733 V (+10.95 dBm into 600 ohms; the0.05 dB offsetchecksfor round
off errors in the 4935A).
2. The 4935A level and frequency displays should be within the limits shown in Table 4-3.

RECEIVER ACCURACY AT -40 dBm

I. Set the AC Calibrator output to 7.702 mV (-40.05 dBm into 00 ohms).

2. The 4935A level display should be within the limits shown in Table 4-4.
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Table 4-4. Receiver Accuracy Test Table

FREQUENCY
(MONITOR FREQUENCY
AT COUNTER) tiIl DBM -40 DBM TOLERENCE
20 Hz 100to11 9 -410to -39 1 +1 Hz
50 Hz 105 to 11 4 -40.5 to -39 6 -1 Hz
200 Hz 108to111 -402 t0 -39 9 +1 Hz
500 Hz 10.8to 11.1 -40 2 to -39.9 =1 Hz
1000 Hz 10910110 -40 2 to -39 9 +1 Hz
5000 Hz 10.8 to 11.1 -40 2 to-39 9 -1 Hz
15000 Hz 10.8 to 111 -40 2 t0-39.9 +1 Hz
30000 Hz 105to0 114 -40.5 t0-39.6 + 01 kHz
50000 Hz 105to0 114 -40.5 to -39.6 +.01 kHz
85000 Hz 10.5 to 11.4 -40.5 t0-39.6 +.01 kHz
110000 Hz 90tol129 -42 0 to -38.1* +.01 kHz

ABBREVIATED RECEIVER ACCURACY TEST

1. Use the test setup shown in Figure 4-3.
2. Set the AC Calibrator to.7791V (-0.05 dBm into 600 ohms).
3. Test the 4935A at each frequency given in Table 4.5,

Table 4-5. Abbreviated Receiver Accuracy Test Table

LEVEL FREQUENCY
FREQUENCY (0.7791 V) TOLERANCE
20 Hz -10 to +0 9 dBm +1 Hz
50 Hz -05to t04 dBm +1H z
200 Hz -0.2 to +0 1 dBm 1 Hz
15 kHz -0.2 to +0.1 dBm +01 kHz
85 kHz -0.5 to +0 5dBm +.01 kHz
110 kHz -2 0 to +19 dBm* +.01 kHz

*For instruments with serial prefix 2207A and below refer to Section VII Manual Changes backdating
information.
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4-16. Autorange Test
SETUP:

AC CALIBRATOR MODEL 4935A

(vl

090 0o

)

Figure 4-4. Autorange Test

EQUIPMENT:

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

1, Connect equipment as shown in Figure 4-4. On 4935A select:
PO R, ON
DS P LAY RCV
sercee oo oo o ... . . pressRCV 6000
MEASUREMENT . LEVEL FREQUENCY

2. Set the AC Calibrator to 1000 Hz.

3. FFor each voltage and range in Table 4-6 check that the display is within acceptable limits.

Table 4-6. Autorange Test

AC
CALIBRATOR
VOLTAGE DISPLAY
86911 V + 09t +1.1
086911 V 191 to -189
0086911 V 39.2 to -38.8
00086911 V 594to -586
27484 v +10.91t0 +11.1
0 27484 v 91 to- 89
0.027484 v 29210288
0.0027484 v 49 4 to -48.6

ABBREVIATED AUTORANGE TEST

There is NO abbreviated Autorange Test.
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4-17.  Filter Tests

SETUP:

AC CALIBRATOR
MODEL 4935A

i —
o)
0 QO
090 00
Figure 4-5. Filter Tests
EQUIPMENT:
Fluke 5200A AC Calibrator
I BNC to dual banana test cable
I BNC to 310 adapter
GENERAI. PROCEDURE
L. Connect equipment as shown in Figure 4.5,
2. Set AC Calibrator to 775 V (0.0 dBm across 600 ohms)
3. On 4935A select:
POWER . . . . . e ON
DISPLAY . . . . . e RCV
SETUP . . . . . e RCV 6000
MEASUREMENT . . . ... e e NOISE
FILTER . . . . . . . . . . . . . select according to test
C-MESSAGE FILTER
L 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
900 89-90
1000 90
2500 88-89
3000 87-88
4500 66-71

4-11
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1 kHZ FLLAT FILLTER TEST

1. Select the 3 kHz FLAT Filter on the 4935A.
2. (heck the response a each frequency in Table 4-8. The 4935A display should be within the range
given.

Table 4-8. 3 kHz Flat Filter Test

FREQUENCY RECEIVED LEVEL (dBrn)
(in Hz) ACCEPTABLE READINGS
1000 90
3000 86-88
6000 75-80

15 kHZ FLAT FILTER TEST

1 Select tho 15 kHz FLLAT Filter on the 4935A
2 Check the response at each frequency in Table 4-9. The 4935A display should be within tho range
given.

Table 4-9. 15 kHz Flat Filter Test

FREQUENCY RECEIVED LEVEL (dBrn)
(in Hz) ACCEPTABLE READINGS
1000 90

15000 86-88

30000 75-80
PROGRAM FILTER TEST
1 Seleet the PROGRAM filter on the 4935A.
2. ( 'heck the response at each frequency in Table 4-1 0. The 4935A display should be within the range

given.

Table 4-10. Program Filter Test

41"

FREQUENCY RECEIVED LEVEL (dBrn)
(in Hz) ACCEPTABLE READINGS
100 62-65
500 83-84
1000 90
2000 94-95
5000 95-98
10000 78-85
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50 kBIT FILTER TEST
I Sclect the SO kBIT [ilter on the 4935A.

2 Check the responsc at cach frequency in Table 4+ |, The 4935A display should bc within the
range given.

NOTE
Test must bc performed in sequence given.

Table 4-11. 50 kBIT Filter Test

FREQUENCY RECEIVED LEVEL (dBrn)
(in Hz) ACCEPTABLE READINGS
1000 90
15000 89-90
25000 87-88
35000 84-86
50000 62-67

NOTCH FILTER TEST

l. Seleet the 15 kHz {ilter and NOISE WITH TONE measurement 0N the 4935A.,

2. Check the responsc at cach frequency in Table 4-12, The 4935A should be within the range
given.

Table 4-12. Notch Filter Test

FREQUENCY RECEIVED LEVEL (dBrn)

(in Hz) ACCEPTABLE READINGS
400 20
862 >88
1000 <40
1020 <40
1182 >88
1700 20

NOTE

At 400 tlz the DISPLAY FREQUENCY will not be stable.

ABBREVIATED FILTER TEST

Therc is no abbreviated Filter Test.
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4-18.

IMPULSE NOISE DAC TEST

SETUP:

AC CALIBRATOR

MODEL 4935A

) —

0 QQ
090 0o

Figure 4-6. Impulse Noise DAC Test

EQUIPMENT:

2.

10.

11.

1%.

14.

Fluke 5200A AC Calibrator

! BNC to dual banana test cable

| 310 to BNC adapter

{ ‘onnect equipment as shown in Figure 4.6,

On 1935A select:

POWER . . . ON
DISPI.AY .. RCV
SET UP . press both 6()(() buttons
MEASUREMENT . . . . IMPULSE NOISE:
FIL.TER 16 kHz FLAT Filter
IMPULSE NOISE . . . . . press PERIOD to select NON-STOP

press DISPLAY to select LOW(SET)
press START/RESET
Left display . . . . . adjust threshold to 90 dBrn
Set AC Calibrator signal source to 2 kHz at the levels given in Table 4-1 3 (start with 0.580 V)
The 4935A should start counting.
Raise the 4935A LOW THRESHOLD BY 1 dBrn.
The 4935A display should stop counting,
Repeat steps 3 through 6 for each level shown in Source in Volts Table 4-13.
Set the LOW(SET) threshold to 90 dBrn (0 dBm).
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 count.
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Table 4-13. Impulse Noise DAC Test

(AC CALIBRATOR PEAK SIGNAL COUNTING NOT COUNTING
VOLTAGE IN dBm THRESHOLD THRESHOLD
0 580 05 90 91
0651 1.5 91 92
0 730 2.5 92 93
0 820 3.5 93 94
0.920 4.5 94 95
1 032 55 95 96
1158 65 96 97
1 299 7.5 97 98
1.457 85 98 99
1.635 9.5 99 100

ABBREVIATED IMPULSE NOISE DAC TEST

There is no abbreviated Impulse Noise DAC Test.
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4-19. Count Limit Test

SETUP:

AC CALIBRATOR
MODEL 4935A

)

0QQ
09O 00

=)

Figure 4-7. Count Limit Test

EQUIPMENT:

Fluke H200A AC Calibrator
| hanana plug test cable
I 3 10 to banana adapter

I. (‘onnect equipment as shown in Figure 4-7.

2. On 4935A select:
POWER | . . . ON
DISPLAY . . RCV
MEASUREMENT ,, . . .. IMPULSE NOISE:
FILTER . . . . . I kHz FLAT
IMPULSE NOISE . LOW(SED

3. Scet AC Calibrator to 2000 Hz, 775 V (0.0 dBm into 600 ohms).

4. Adjust the 4935A threshold to 75 dBrn.

5. Press the START/RESET button.

6. W ai t 60 seconds and press STOP. The 4935A right display should indicate 480 +48 counts.

&, Press Impulse Noise DISPLAY button to gelect MID) threshold.

9. The 4935A display should indicate 480 +48 counts.

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

], The 4935A display should indicate 480 +48 counts.

ABBREVIATED COUNT LIMIT TEST

There is no abbreviated Count [imit Test.
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4-20. Termination Impedance Test
SETUP:

MODEL 4935A

[rev]

oo 1 [ ]
/

(

0o
|
310 TO BNC

BNC TO DUAL BANANA
E\‘-M"-] TEST RESISTOR
90011, 6002 or 13502
Figure 4-8. Termination Impedance Test
EQUIPMENT:
HP 3490A Multimeter
14310 to BNC adapter

1 BNC to dual banana adaptor
Resistors — 900(), 6001, 13511

1. Disconnnect 4935A from AC power.
2. Connect equipment as shown in Figure 4-8.
3. On 4935A select:
POWER . . . . . . . . . ... versiiiiiass STBY
NOR } ress in simultaneousl
REV | & @ n p y
SETUP . . .. .. ... .. ...... e BRG out
DIAL out
Both HOLDs out
press in RCV900()
press in TRMT 9000
4. 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

Multimeter to the lowest resistance and increase the resistance as the meter overranges.

5, Set up 4935A as follows:
POWER o e e ON
ISP LAY e e e RCV
MEASUREMENT ...l ...... LEVEL FREQUENCY
OUTPUT LEVEL .. i i adjust to 0.0 dBm

4-17
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6. Repeat the following test three times. The procedure and the expected result remain the same. The
termination impedances selected and the value of the resistor placed across the RCV jack will
change. First use 4 900{) resistor, second a 600(), and finally g 1:35() resistor.

Q Select equal TRMT and RCV termination impedances (90((), 600€}, or 1 35())
h. The display should read 0.0 dBm

C. Press in the BR(G button.

d The display should read 6.1 dBm *.1 dBm

o, Connect the first resistor externally across the right jack. If the TRMT and RCV
resistance buttons pressed are 900(), the resistor chosen should he 9001,

f The display shouftf read 0.0 dBm +.1 dBm
g, Release the BRG button and remove the resistor.

h. Return to step a and select the next resistor.

ABBREVIATED TERMINATION IMPEDANCE TEST

1. Setup the 4935A as follows:
POWER ... . e .. . .........ON
DISPLAY . ... .. e o ... RCV
NOK ‘
REV } .......... S press in simultaneously
SETUP .. e ce. ... ... press in both 600() buttons
MEASUREMENT | . s ILEVEL. FREQUENCY
ol JTPUT LEVEL . . .. : adjust to 00 dBm

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

3. Release the BRG button

4 Press in hoth 1350 impedance buttons. The display should read 0.0 dBm 0.1 dBm.

5 Press in both 900() impedance buttons. The display should read 0.0 dBm *0.1 dBm.
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4-21. Hold Tone Dropout Detector Test

SETHII"
AC CALIBRATOR MODEL  4935A
o
0 QO
09O 00
Figure 4-9. Hold Tone Dropout Detector Test
EQI JI'MENT:
Fluke 5200A AC Calibrator
| BNC to dual banana test cable
1 310 to RNC adapter
L Connect equipment as shown in Figure 4-9.
2. On 4935A select:
POWER . . . o e ON
DISP LAY . e e RCV
NOR . e e e e e press in
SET UP . . ... ..o L0 Lo press in RCV 6004}
MEASUREMENT ... .... ...,,,..., ... ...NOISE WITH TONE
FILTER , . L e C-MESSAGE
3. Set AC Calibrator to 10mV at 1004 Hz.
4, Lower the AC Calibrator level until Err 7 appears on the 4935A (between 3-4 mVrms).
5. On 4935A select LEVEL FREQUENCY and read the signal level from the display. It should be-46
dBm *2 dBm.

ABBREVIATED HOLD TONE DROPOUT DETECTOR TEST

There is no abbreviated Hold Tone Dropout Detector Test.
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4-22. HOLD CIRCUIT TEST

SETUpP:
MODEL 4935A
POWER SUPPLY VOLTMETER [ ~
—— ;5 MoR ——yn
L1 o —
Vi IV G

p o9 Q oo

1 T T

\ | 310 TO BANANA PLUG

Figure 4-10. Hold Circuit Test
EQUIPMENT:
HP 621 8A Powcer Supply
I 1P 3455A Ac-DC Vollmetcet
HP 3466A Milliammctcet
l. Conncel equipment its shown in Figure 4-(),
2. Check the power supply output with the DC Voltmeter. Adjust the oulput o 6.9V +.2 vDC.
3 on 4935A scleet:
DISPLAY - TRMT
NOR press in

SET UP - press in TRMT HOLD
press in RC'V HOLD

4. The DC currenton the milliammeter should be 24.0mA +.5mA.
5. On (he 4935A press in the REV button.
6. Reverse the power supply leads. The DC current readings should be 24.0 mA +.5mA in both

the TRMT and RCV HOLD circuits. Return the power supply lcads to the normal polarity.

7. Set the moni[oring Voltmeler to it voltage range of 50V or greater and adjust the power supply
for 50 VDC. The DC' current rcading should D¢ less than 26 mA.

K. Press m NOR hutton. The DC current should be less than 26 mA.

4-20



Model 4935A

Performance

PERFORMANCE TESTS

4-23. Distortion Test

SETUP:

7o 2644.
MODEL  4935A Gkl
AUDIO  ANALYZER
° 1CJ0
O
00 c =0
60002 LOAD
Figure 4-I 1. Distortion Test
EQUIPMENT:
HP 6234A Dual Output Power Supply
HP 8903A Audio Analyzer
4 kHz Low Pass Filter (included in Diagnostic Service Kit)*
20 dB amplifier (included in Diagnostic Service Kit)*
2 310 to BNC adapter
2 BNC to BNC test cables
6000 load
1. Connect equipment as shown in Figure 4-11.
2. On 4935A select:
POWER . . . . . . . . . . . . . . . . . .. ... ON
DISPLAY . . . e TRMT
NOR . . . . . . . . . .o ..pressm
SETUP . . . . . . . . . ... .. press in TRMT 6000
MEASIJREMENT . .. ... ... ... LEVEL FREQUENCY
3. Set the Audio Analyzer to measure distortion in dB. The input should be floating.
4. Enable the 30 kHz low pass filter on the Audio Analyzer.

Measure distortion at the following points.

FREQUENCY OUTPUT LEVEL DISTORTION
100 Hz a) T10 dBm <55 dB
b) 0 dBm
4000 Hz a) +10 dBm <55 dB
b} 0 dBm

*gee figure 4-13 for circuits

Tests
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4-22

Turn off the 300 kHz low pass filter on the Audio Analyzer.

Measure distortion at the following points.

’ FREQUENCY OUTPUT LEVEL DISTORTION
A 110 kHz ar + 9 dBm
bi 0 dBm =50 dB
¢’ -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 L.ow Pass Filter Board. See
Figure 4-1 3 for the circuit and Table 4-14 for the Parts List.

MODEL 4935A . 'i'ﬂc AUDIO ANALYZER ]
NOR i PavE

oW oo

= o /‘8

et £o

00
>
20 dB AMP

AND 4kHr 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 4kHz low pass filter should not be used in the
measurement.

FREQUENCY OUTPUT LEVEL DISTORTION
al 100H: -40 dBm <50 dBm
b} 4000 Hz -40 dBm <60 dBm

Change the +20 ¢B amplifier to unity gain and switch in the 4 kHz low pass filter.

Measure distortion at the following point.

FREQUENCY OUTPUT | EVEL DISTORTION

1004 Hz 0 dBm <65 dB
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p/n/  0¥edS - boor g

7
e -
Sib L P ’
+2048 UNITY
AIN

+20 dB Amplifier Circuit

R6 +20dB
F»-wa— -0 Sta
R7

G,
R4<RS5 Ct
g K
-2

Jq

2 ce
3

t2v

4KHZ
LOW PASS

AMPLIFIER

4 kHz Low Pass Filter Circuit

QUTPUT

Figure 4-13. Filter Circuits*

Table 4-14. Filter Circuit Parts List

REFERENCE HP

DESIGNATOR PART NO. DESCRIPTION
Cl 0160-3468 0.12uf +5%
c2 0160-3468 0.12uf +5%
c3 0160-6405 10K pf +1%
cd 0160-6185 1K pf +1%
D1 1901-0040 Diode
D2 1901-0040 Diode
R1 0698-7408 6000hm +0O.1%
R2 0757-0442 10Kohm +1%
R3 0757-0442 1 0Kohm 1%
R4 0757-0465 100Kohm +1%
RS 0757-0442 1 0Kohm +1%
R6 0757-0465 100Kohm +1%
R7 0757-0442 1 0Kohm+1%
R8 0698-3450 42.2Kohm +1 9%
R9 0698-3450 42 2Kohm +1%
R10 0698-3151 2.87Kohm +1%
R11 0698-7408 6000hm +0.1%
U1 1826-0712 IC OP Amp
S 3101-0973 DPDT Switch
s2 3101-0973 DPDT Switch
J1 1251-3677 310 Jack
J2 151 0-0076 Binding Post
J3 151 0-0076 Binding Post
J4 151 0-0076 Binding Post
J5 1251-1780 BNC Connector

* The Diagnostic Service Kit (HP 04935-60014) contains a test board with this circuit.
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PERFORMANCE TESTS

ABBREVIATED DISTORTION TEST

I I Jisconnect al cables from the 4935A input.

2. Cn 4935A select:
POWER . . . . . . ON
DISPLAY . . . RCV
SETUP press in both NOR and REV buttons
MEASUREMENT . . . . . . SIGNAI. TO NOISE
OUTPUT LLEVEL . . adjust to 0.0 dBm.
3. For each filter in Table 4-15 the displayed level should be within the given range. If either level is

out of tolerence, perform the complete Distortion Test before troubleshooting.

Table 4-15. Abbreviated Distortion Test

' FILTER DISPLAY
C-Message 73 dB +2
50 kBit 58 dB +1
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PERFORMANCE TESTS

4-24. P/AR Test

SETUP:
AC  CALIBRATOR MODEL 4935A
—
o
0 QO
09O 00
Figure 4-14. P/AR Test
EQUIPMENT:
Fluke 5200A AC Calibrator
I BNC to dual banana test cable
1310 to BNC adapter
1. Connect equipment as shown in Figure 4-14. On 4935A select:
POWER ........... . e ON
DISPLAY .......... e RCV
REV ... e press in
SETUP ............ e press in both 6000} buttons
BRG out
MEASUREMENT . o PN P/AR
2. Set the AC Calibrator for a 300 Hz sinewave at 0.495 Vrms (-3.9 dBm).
3. For each frequency in Table 4-16 check that the right display is within the acceptable limits.
Table 4-16. P/AR Filter Responses
FREQUENCY | ACCEPTABLE  LEVEL
300 Hz -30 dBm
1000 Hz 0 dBm
2300 Hz -10 dBm
4, Press DISPLAY to change the 4935A to TRMT mode. The right display should read 100 £1.
o Vary the OUTPUT LEVEL to obtain a left display reading between -12dBm and -1 dBm. The

P/ AR reading in the right display should not change by more than 1 P/AR unit.
ABBREVIATED P/AR TEST

1. Perform only steps 4 and 5 of the P/AR Test.
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PERFORMANCE TESTS

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

SETU ™
GROUND LUG
AC CALIBRATOR :
MODEL 4935A ™\
REV
e
[oyele
//
7 090 00
{ SHORTED
CQ ‘\ 310 TO BNC
BNC TO DUAL
BANANA ADAPTER
Figure 4-15. Noise to Ground Test
EQUIPMENT:
Fluke H200A AC Calibrator 1 shorting strap
310 to BN(C adapter 2 banana cables
i banana to BNC connector (female)
1. (lonnect equipment as shown in Figure 4-15. On 4935A select:
POWER . . . o . . . . ON
DISPLAY RCV
MEASUREMENT N 0] S E TO GROUND
SET U e press in both 600 butlons
BRG in
2. Connect AC Calibrator low (g ground lug on 4935A rear pancl.
3 Short 4935A input (ip and ring) and connect o the AC* Calibrator HIGH.
4, Set AC Calibrator output to 7746 Vrms at 1000 Hz. 4935A display should typically

read 90dBrn + 2dBrn.
ABBREVIATED NOISE TO GROUND TEST

There s no Abbrey iated Noisc to Ground Tesl,
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Performance Tests

Performance Test Record

4935A

DATE

DESCRIPTION

RESULTS

PASS FAIL

Self Check
Transmrtter Flatness at +10 dBm

Transmrtter Flatness at

-40 dBm
Receiver Accuracy at +12 dBm and —40 dBm
Autorange Test

Filter Tests

impulse Norse DAC Test

Count Limit Test

Termination Impedance Test

Hold-Tone Dropout Detector Test

Hold Circuit Test

P/AR Test (Options 002 and 003 only)
Norse-To-Ground Test (Standard Unit Only)

Distortion Test

Longitutal

Ry e—e = T
F1
L A —
R2
AN —
VAT ferin
L ]
MO ! IERTSINE SRR ] =
Lp Ot Imput 10, 0dB
Fraauency - LhHZ

Balance Setup

Pl -5 295

By Fear Fanet

sard Lua

From 43358
Dlagnostic k1T

- sEDE

- S T0dB

I alV;

ACHM

Equation
.|

{intVouth + 20

Ut = AL v

(20dB tTram Amp
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Model 4935A Adjustment/Calibration

SECTION V
ADJUSTMENT/CALIBRATION

5-1. INTRODUCTION

5-2. This section contains adjustment and calibration information for the HP Model 4935A
Transmission Test Set. Verify all adjustments and calibrations with the tests in Section 1V, Performance
Tests.

5-3. SAFETY CONSIDERATIONS

H-4. I isted warnings and cautions must be followed for your protection and to avoid 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 to earth ground. With the 4935A in
STRY (standby) AC power is still applied to the instrument and some DC voltages are still present. To

completely power down the instrument, disconnect it from the AC power source. For instruments with the
hatteries (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.

5-5. EQUIPMENT REQUIRED

56. Test equipment needed for adjustments is listed in Table 1-2. Test equipment with equivalent
specifications may be substituted.

5-7. Instrument Access (see warning of paragraph 5-4)

5-8. The instrument’s internal circuits and assemblies are accessed by removing the case top. The case
top is secured by four screws located on the bottom of the instrument. For the complete procedure refer to the
Mechanical Disassembly Procedure in Section VIII, Service Section.

CAUTION

When the 4935A is in STBY, AC power is still present in the instrument as well as some
D(C voltages. Disconnect AC power from the instrument before opening the case or
removing any assemblies.

5-0. ADJUSTMENT LOCATIONS

5-10. Adjustment locations are shown on the component locaters at the end of Section VIII.
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Adjstment/Cabbration Moadc| 4935A

5-11. ADJUSTMENTS

5-12. Adjustments should be donc in the scquence given. Power Supply ad justments should be
done prior to making any internal adjustments. Access instrument circuits as described in
paragraph 5-7.

There are six adjustment procedures (or the 4933A.

Power Supply Adjustments

o

b, Qutput Level and Transmit Monitor Loop Adjustments

. Receiver Ad justments

(]

d. Notch Filler Adjustments
¢. A 13 P/AR Filler and Latch  Adjustments

f. Hold Circuit Adjustments



Model 4935A Adjustment/Calibration

ADJUSTMENTS

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

A4 Transmitter Assembly

EQUIPMENT:
DC VOItmMeter ot e e HP 3490A
OSCIllOSCOPE et HP 1740A
PROCEDURE:
1. Press power button ON
2. Connect the Voltmeter to A4JU+5.
3. Voltmeter should read +5VDC +20 mV. If not, adjust A4R42 (+5 V ADJ).
4, Rs/n;(zle the Voltmeter and connect the Oscilloscope to A4JU-+5. Ripple should not exceed 100
m .

jonl

Connect the Voltmeter to A4JU+14.

6. The Voltmeter should read +14 VDC +20 mV. If not adjust A4R31 (+14V ADJ).

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

8. Connect the Voltmeter to A4JU-14.

9. 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.

10. Remove the Voltmeter and connect the Oscilloscope to A4JU-14. Ripple should not exceed 100
mVAC.
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Adjustment/Calibration Modcl 4935A

ADJUSTMENTS

5-14. Output Level and Transmit Monitor Loop Adjustments
REFERENCE:
A4 Transmitler Asscmbly

SET UP;
MODEL  4935A

[: VOLTMETER

T — :]> C ] 0O

\oo © ©cco9g

= /Rj
\LL

Figure 5-1. Output Level and Transmit
Monitor Loop Adjustments

PROCEDURE:

[ Connect Equipment as shown in Figure S-I.
R; = 600chms

2. On 4935A sclect:

DISPLAY - TRMT
NOR/REV . NOR
MEASUREMENT - LEVEL FREQ
SET UP - press in TRMT 60()
press in RCV 600
BRG out
DIAL out
both HOLD3 out
QUTPUT LEVEL  tumn full clockwise

f/ 3. Adjust A4R74(OUTPUT ADJ) for a rcading of 3.42 to 3.43 Volts on the ACVM.
+. Ad just the OUTPUT LEVEL for g rcading of 775mVrms + 10mV.
5. Move the ACVM to A3TP25.
0. Ad just A4R72(LOOP ADJ.) until ([ agrees with the voltage rcading in slcp?k “\”
. Recheck the OUTPUT LEVEL. If the HP3455 ACVM still rcads within_+10mV of the voltage

slcp\f\. continue. Otherwise. repeat steps 3-h.

e



Model 4935A Adjustment/Calibration

ADJUSTMENTS

5-15. RECEIVER ADJUSTMENTS
REFERENCE:

A3 Rccciver Assembly
EQUIPMENT:

AC-DC Voltmeter » HP 3455
AC' Calibrator = Fluke 5200A

PROCEDURE:

l. on 4935A sclect:
DISPLAY TRMT
MEASUREMENT - NOISE
NOR/REV - NOR

2, Offsct Ad justment:

a. Short A3JTP10to A3TP2 1
Short A3TP22 to A3TP23

b, Mecasure the DC voltage a1 TP24 Adjust AJR33(OFFSET ADJ) if the voltage is not within 0
+.3mV ocr.
C. Remove the shorts placed in Step 2a
SET Uf" AC_ CALIBRATOR MODEL 4935A
VOLTMETER. ]
| | 10O , —
O QO
°© co0°po 0Qo 00
U
FIG 5-2. Receiver Adjustments
3. Connecet the cquipment as shown in Figure 5-2.
4, On 4935A sclecet:
DISPLAY « RCV
NOR//REV - NOR
MEASUREMENT . LEVEL FREQ
SET UP - KCV 600
BRG in
both HOLDs out
5. Sct the AC Calibrator to 816mV +0.5mV. {requency to 1000Hz Connect the AC Calibrator into the

reeciver jack.
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Adjustment/Calibration Modcl 4935A

ADJUSTMENTS

0.

10,

5-16

6.

~1

Move the ACVM to A3TP25 and udjust AJR77(RCY GAIN) lor 4 rcading of 8 16mV +().5mV.
Adjust A3R23 (AVG DET) until the display flickers between 0.4and 0.5 dBm.
On 4935A:

LEVEL FREQUENCY - change to NOISE
FILTER - change to | 5kHz

Cheek that the ACYM still reads 8 1omV +0.5mV at A3TP23.
Ad just AJROS(QRMS DET) until the display [lickers belween Y0 and 91 dBrn.

There are problems that could go undetected using only a Voltmeter. The following (¢st is intended as
a quick check to verily that the instrument basically works.

Attach g scope probc to A3TP23(full wave rectificel output).
On 4935A sclect:

DISPLAY - TRMT
MEASUREMENT -« LEVEL FREQ

vary the OUTPUT LEVEL from 0 JBm to + 2.0 ¢Bm, starting at 0 and finishing at +I 2.9. The
wavelorm at A3TP23 should be o full wave rectilicd sincwave with the peaks within 50 mV of cach
other.

On the 4935A press DISPLAY to change rom TRMT to RCYV,
Adjust the AC calibrator to 2.45 Vrms(+10 dBm) at | kHz. A rcctificcl sincwave should appear.
on the 4935A change LEVEL FREQUENCY to NOISE.

Try cach filter and verify in cach case that a rectilied ginewyve appears at A3TP23 with no visual
distortion.

Check the notch [ilter capacitors (A3CY2. A3C1 00. and A3CI1 4 1); they must lean away from the
switch board (lhey pick up noise when too close). Bentl the capacitors away from the switch board il

NCCCsSUry.
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Adjustment/Calibration

ADJUSTMENTS

5-17. Notch Filter Adjustments

REFERENCE:

A3 Receiver Assembly

EQUIPMENT:

Oscilloscope . . . . . . HP 1741A

PROCEDURE:

~1

10.

11.

1%.

Externally loop the TRMT jack to the RCV jack.
On 193HA select:

DISPLAY . : . . . . TRMT
MEASUREMENT . . . . [.LEVEL FREQUENCY

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 DISPILLAY to select RCV mode.

Move the JUJ5 shorting bars to the right (short 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.

Change the frequency to 1010 Hz using STEP [JP button.

Connect Oscilloscope to J[J pin 4.

Adjust A3R1 32 [ 1010 Hz) for minimum AC signal on the Oscilloscope.

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

Connect oscilloscope probe to TP7.

Adjust A3R] 80 [ 1025 Hz) for minimum AC signal on the Oscilloscope.

Move JU5H shorting bars to original positions (shorting pins 1 to 16, 2 to 15, 3 to 14, and 4 to 13).



Adjustment/Calibration Model 4935A

ADJUSTMENTS

5-18. AI3 P/AR Filter and Latch Adjustments (Options 002 and 003)
REFERENCE
A3 Receiver Assembly
EQUIPMENT
Oscilloscope . . . . HP 1741 A with 1:1 probes
PROCEDURE:
1. ()n the Oscilloscope select A vsB operation and connect the probes to the normal input jack.

a. FFor HP model 180 series oscilloscopes, f'eed 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 rising slope oval waveshape is produced.

d. When adjusted, a single diagonal line will appear.

9. Externally loop the 4935A TRMT and RCV 31{) jacks.

3. Select LEVELFREQUENCY measurement mode.

4. Set the 4935A frequency to 1300 Hz.

5. Adjust the OUTPUTLEVEL for a left display of 0.0 dBm.

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

TP15 pin 7.

7. Adjust Al 3R 153 (PAR PHASE 1) to obtain a 0 degree phase (close the waveshape loop).
8. Move Oscilloscope channel A probe to TP15 pin 8.

9. Adjust A1:3R175 (PAR PHASE 2) to obtain a 0 degree phase difference.

10. Select P/ AR measurement mode on the 4935A.

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

:;;',/‘.,g /)\\/ I mFCokmaTren
5-19. HOLD CIRCUIT ADJUSTMENTS

i
| (HAE WG Az RYY ecr £7Y
REFERENCE: ( Car e p e ogse Meen Cowp -
A2 Switch Board Assembly \/L 2 -n. (ernj7- 038 a> 273 rmw
SET UP: T
MODEL 4935A
] POWER SUPPLY MILLIAMMETER
o L] L ] [ H
O O Q © 00 P ? O 00

MC TO BANANA PLUG ﬁ

FIGURE 5-3. Hold Circuit Adjustments

EQUIPMENT:

AC-DC Voltmeter H P 3455A
Milliammcter « HP 3466A
Power Supply - HP 62 1 HA

PROCEDURE:

I Connect equipment d$ shown in Figure 5-3.

2 Chech the power supply output with the DC Voltmeler., Adjust the output to 6.9V +.2 VDC.
3. on 4935A sclect:
DISPLAY « TRMT
NOR . press in
SET UP - press in TRMT HOLD
press in RCY HOLD
4, Adjust A2RS3(TRMT 101-D) to 3 DC currenl reading of 24.0mA +.1 mA
5. 011 the 4935A press in {he REV button.
0. Adjust A2R73(RCV 1 IOLD) lo a DC current reading of 24.0mA +.] mA.
7. Reverse the power supply leads. The DC current readings should be 24.0mA +.ImA in both the
TRMT and RCV HOLD circuit\. Relurn the power supply leads to the normal polarity.
8. Sel the moniloring Voltmeter to & voltage range of 50V or greater and adjust (he Power Supply for
50VDC. The et current reading should e less than 26mA.
Y. Press in the NOR button, The DC current should be less than 26mA.

5-9/(5-1 0 BLANK)






Model 4935A Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering replacement parts. Table §-1 lists abbreviations,

Table 6-2 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 6-3 is the list of replaceable parts with parts listed in alphanumerical order. Included is the
description, quantity (total used in the instrument), HP Part 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

6-6. To order a listed part, quote the HP Part Number, indicate the quantity needed and address the
order to the nearest Hewlett-Packard Office. When ordering a non-listed part include the instrument model

number, serial number and a description and function of the part. Address the order to the nearest Hewlett-
Packard Office.

6-1



Replaceable Parts

Model 4935A

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

d
REFERENCE DESIGNATIONS
A assembly Ju jumper U Integrated circuit,
B motor, synchro, fan K relay non-repairable assembly
BP binding post L inductor \ vacuum tube,
BT battery M meter photocell, etc.
C apacItor OE optical encoder VR voltage regulator
CB circuit breaker P plug connector w lumper wire, cable assembly
CR diode Q transistor X - socket
DL delay line R resistor Y crystal
DS indicator, display RT thermistor Z tuned cavity, network
E Misc electrical parts S switch
F fuse T transformer
FL filter TB termnal board
J receptacle connector, jack TP test paint
ABBREVIATIONS
A amperes DIA diameter K kilo (103), kilohm
AC alternating current DIP dual in-line package
ADD address DPDT double-pole, double-throw LED light emitting diode
ADJ adjust, adjustment DPST double-pole, single-throw LFT left
AL aluminum DR drive LG long
AR as required DRVR driver LH left hand
ASM algorithmic state machine DSPL display LKWR lockwasher
ASSY assembly DTL diode-transistor logic LpP low pass
LS low power Schottky
£l base E emitter LS8 least significant bit
BCD binary coded decimal ECL emitter-coupled logic 3
BeCu beryllium copper ELECT electroly tic M mille {10 7}, male,
BIN binary ENCAP encapsulated mega (1 0~), megohm
BLK black EXT external METFLM = metal film
BLU blue EXTR extractor MET OX metal oxide
BP band pass MHZ = megahertz
BRN brown F female, farads M F R manufacturer
BRS brass FF flip-fiop MINTR = mimature
BTU British thermal unit FLM fitm MiscC miscellaneous
FRNT = front M O M  momentary
¢ collector FXD tixed MOS : metal gxide semiconductor
CATH cathode MSB most significant bit
ccw counterciockwise 4 giga (109) MTCHD = matched
CD PL cadmium plate GE germanium MTG = mounting
CER ceramic GL glass MTLC metallic
CERMET ceramic met fim GND groundfed)
CKTS cIrcuts GP General Purpose N = nano (10-9)
C FLM carbon film GRA gray N.C = normally closed, no
CLK clock GRN green connection
CLR clear NE = neon
CMOS complementary metal H henries NO = number
oxide semiconductor logic HDW = hardware NO. = normally open
COM common HEX hexagon, hexagonal. six NP = No Polarity
COML commercial HP = high pass NPN :  negative-positive-negative
COMP composition HR T hourfs) NPO = negative-positive zero (zero
COMPL complete HZ = Hertz temperature coefficient)
COND conductor NRFR = not recommended for
CONN connector IC Integrated circuit field replacement
CONT contact ID = inside diameter NS = normally shorting,
CPRSN compression IF = intermediate frequency nanosecond
CTL compiementary - IN. = inch, ynches NSR = not separately replaceable
transistor logic INCAND = Incandescent NYL = nylon
cw clockwise INCL = includels)
INSUL = insulation, Insulated o8D = order by description
D diameter INT = Internal (@D) = outside diameter
DC = direct current INTL = Internal ORN = orange
DEPC deposi ted carbon




Model 49:35A

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

Replaceable Parts

ABBREVIATIONS

PC

PCA

PF

PIV

PK

PNL
PNP

PP

PPM
POLYC
POLYE
POLYSTY
PORC
POSN
POZI
PRV
PWV
PO

RAM
ROM
RECT
RF
RH
RMS
RND
RT
RTL
RTNT
RTRY

peo (10 12

printed circuit

printed circunt assembly
preofarad

Peak fnverse Voltage
peagk

panel

positive negative-positive
peak-to peak

parts per milhion
polycarbonate
polyethylene
polystyrene

porcelam

position({s}

pozidrive

peak reverse voltage
peak working voltage
part ot

nng

random access memory
read only memory
rectifier

racdio frequency

right hand
root-mean-square
round

right hand

resistor transistor logic
retaimner

rotary

RVT
RWV

S8
SCR
SE
SGL
N
SHK
sip
SKT
SLDR
SPCG
SPDT
SPST
SST
STL
Sz

TA
TEL
TC

THKNS
T
TGL
THD
THK
TOL
TRMR

rvet
reverse working voltage

second
slow blow

silicon controlled rectifier

selermium
single
silicon
shank
single in-line package
socket
solder
spacing
single-pole, double-throw
single-pole, single-throw
stainless-steel
steel

sie

tip
= tantalum
telephone
Temp. Compensated.

temp coefficient
thickness

titanmum

toggle

thread

thick

tolerance

trimmer

TRN
TTL
TYP

VAR
vco

VDCW
VIO
VNP

wT

w w
WHT
wIP =
WIV
WSHR

YEL

ZNR

turn
transistor-transistor 10gic
typical

micro 110'6)
microfarad
microseconds

volt{s)

variable

voltage controlled
oscillator

direct current working volts
violet

no polarity voltage

watts

weight

wirewound

wh te

wiper

working nverse voltage
washer

fimes, multiple
yellow
zener

phi, phase




Replaceable Parts

Model 4930A

ITEM DESCRIPTION HP PART NO. QUANTITY
! Case; top half CoE !
2 Front Cover S040-AlatB. !
3 Instruction Card 0493590018 1
4 Handle- Case 5040-4470 1
5 Cap- Handle 7120-5370 2
6 Screw; Machine 2520-0014 2
7 Foot, Bumper 5041-6750 4
8 Screw; Machine 2520-0014 2
9 Case; Bottom Half 5040-4476 1
10 Metal Rod 7205-0356 1
11 Spring- Handle 1460-2096 2
(ecet (eoce ARG gege - Soe

6-4

Figure 6-1. Exploded View Case and Covers




Model 4930A

Replaceable Parts

TN S

ITEM

DESCRIPTION

HP PART NO.

QUANTITY

SO0l B WN

10
1

12
13
14
15
16
17

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

Shield; Metal Mounting
Cable 4 wire twisted
Switch Board Assy
Front Panel(Std)

Front Panel(P/AR)
Knob, Output Level
Knob, Monitor Volume
Key Cap White

Nut, Hex

Washer  5/16x.375
Binding Posts(Dial Jacks)
Insulator

Washer No. 6; 147 ID
Nut No. 6

Washer, Flat
Transmitter ~ Assy(Std)

Transmitter Assy(P/AR)

04935-6006 * <.

04935-60088
0493560009
04935-00002
5060-7167
04935-60102
04935

04935-

0370- P67 *
0370-1 089
5041-0201
2050-0087
3050- 288
1510-0131
04936-40001
3050-0100
2420-0023
3050-0105
04935-60388-;/
04935-6038%7 ¢

Y

- _ﬂc,(,/'
3 SR
wn & w5t

1
1
1
1
1
1
1
l
1
!
!
!
!
2
!
!
1
2
!
!

Figure 6-2. Exploded View Assemblies and Cables

q FaZAA



Replaceable Parts

Model 4935A

ITEM DESCRIPTION HP PART NO. QUANTITY
18 Cable(Batt Opt Interconnect) 8120-3181 !
19 Standoff, Plastic 5040-4467 4
20 Cable, Rec/Tran. Interconnect 8120-3126 !
21 Shouldered Fiber Washer 3050-1 021 3
22 Transistor Insulator 0340-0949 3
23 Nut,Hex No.4 Trans. MTG 0590-0663 3
24 Screw No. 4, MTG 2200-0521 2
25 Transistor Pwr (PO Item 17) 1853-05 12 3
26 Nut Hex 2950-0006 1
26A Solder Terminal 0360-1 251 !
27 Lock Washer 2190-0027 !
28 Line Filter Module 91350284 1
29 Rear Panel Assy (Loaded) 04935-60108 1

Consists of Items:26,26A,27,28
29,32,33,34,35,36 for Repair
Replacement  only.

29A Rear Panel(Unloaded) 04935-00001 1
30 Foot Rear 50404471 2
31 Screw No.4 2200-0 143 3
32 Binding Post, Ground 151 0-0038 1
33 Screw Transformer MTG 2360-0242 4
34 Cover Transformer 7100-1 288 1
35 Nut, Transformer MTG 2420-0023 4
36 Transformer, T1 9100-4205 !
37 Standoff, Plastic 5040-4468 4
38 Nut, Hex 2950-0043 1
39 Nylon Washer 3050- 114 1
g Cor b Tk A 5o~ ool b 2

6-6
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Figure 6-2. Exploded View Assemblies and

7L PEan Yy

Cables (Continued)




Model 1935A

Replaceable Parts

STRAT = Ao D
[Ny
Re oAy

P odse - O AS

ITEM DESCRIPTION HP PART NO. QUANTITY
1 Battery Assy 04935-62904 !
2 Screw 2510-0103 4
3 Washer 3050-0001 4
4 Screw 2360-0117 3
5 Battery Charger Board 04935430029 !
6 Receiver Assy(Std) 04935-60032 !

Receiver Assy(P/AR) 04935-60034 !
7 Screw 2360-0370 6
8 Shield; Metal MTG 04935-04701 !
9 Insulator 04935-45401 !
10 Label «ID 04935-800 14 !
11 Cable: P/O Battery 8120-3181 2
Charger Board

Figure 6-3. Exploded View Battery Option /
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Table 6-2. Manufacturer Code List

Model 4935A

MFR NO. MANUFACTURER NAME ADDRESS ZIP CODE
4000 ANY SATISFACTORY SUPPLITER
(B ALLEN-TRADLEY (0 ML AL TKES Wl ) 4
W TEXAS THSTR ING SEMICOND CMPNT DIV DALLAS TX 7ERE0
aLwn RCA CORP SOLID STATE DIV GOMERYTLLY N nHRvé
IESEE! SPECTROL FLECTRONICS CORP CTITY 1F 1N [ G174
fAnb GE GO SEMICONDUCTOR PROD DE P1 GYRACHGE NY JRVAIS!
0 A0 KD PYRDF [I M CORP WHIP Y ANy 28 079
a3 MOTORDL.A SEMICONDUCTOR PRODUCTS PHOE T LX %4 B0 G
0524% CORCOM INC CHTCAGN Il Y (Fatvs
06383 PANDUTL T RORP TINLE ¢ PARE . 60477
65 HA ASHLAND PRODUCTS (O CHICAL0 1 6068
11204 Cl & [F Bl RNI NP HERNE InN 46711
AL ST LRONTX NG SANTA OLARA ra DG
RS2 S1GNETI 08 Corp GUNNYYALE (b 940834
19701 M I PEO/ILEC TRA CORP MINERAL WELLS TX THOHT
D435 ANALOG DEVICES ING NORWOID MA N2062
REETYR CORNING (1.ASS WORKS (BRADFORD) BRADY ORD PA 1670
S 088 GTEMENS CORP [ SEL TN NJ 8R3E0
D704 NATIONAL SEMICONDUCTOR CORP GANTA CLaka [} Y505
3 AB0 HEWLETT-PACKARD GO CORPORATE HG PALO ALTO cA D430 4
g3 INTERS L NI CUPERTING [0} 95014
5457 | HARRTS SE MICON DIV HARRLSG INTI RTYPI L BOURNE FL 32901
SRS b SYNE R TEK GANTA CLARA UA 95351
19 SPRAGUE ELECTRIC €O NORTH ADAMSG A 617247
7oAk ELECTRO MOTIVE CORP SUR TEC WILLTMANT [C Cy 06226
a4 TRW INC PHILADELPHIA DIV PHIL ADELPMT A PA 191060
AN LETTELIUSE TNG VES PIAINLS 11 60016
[ BLRR BROWN G0 HIUNYSU LY AL 3E5R0 1




Mode 4935A Replaceable Parts

Beference P Part 8 o gur ler Part

esignator umber Qty Description ode umber

A2 . SWITCHBOARD (All Units)
A 0493560027 | 2 1 SWITCH BOARD (ALL UNITS) 28480 0493560027
L 2ei
A1 04935-58009 3 1 FRONT PANEL W/PAR {OPT, 002,003 ONL 28480 04935-80669
Al somo-géoow 9 1 FRONT PANEL W/NTG (STD.UNH-ONLY) pr“’“ ory 28480 04935-w
N g i

A1D1-DS40 1990-0810 3 40 LED (SERVICE ONLY) 28480 5082-4160
A2GC2 0160-0576 5 13 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 01600576
A2C3 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160 0576
A2C4 0160-0302 5 1 CAPACITOR-FXD .018UF +-10% 200VDC POLYE 28480 0160-0020
A2C5 0160-0576 5 CAPACITOR-FXD _{F +-20% 50VDC CER 28480 0160-0576
A2C7 0180-0291 3 1 CAPACITOR-FXD 1UF + -10% a5VDC TA 56289 150D105X8035A2
A2C10 0180-0104 7 1 CAPACITOR-FXD 200UF + 75-10% 16VDC AL 56289 30D207G016DF2
A2C1 0180-2206 4 2 CAPACITOR-FXD 60UF + -10% 6VCD TA 56289 150D606X900682
Ax12 0180-2206 4 CAPACITOR-FXD B60UF +-10% 6VDC TA 56289 150D606X900682
A2C13 1060-0576 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0180-0576
A2C14 0160-0576 5 CAPACITOR-FXD .1 UF + -20% 50VDC CER 28480 01 W-0576
A2G15 0160-0576 5 CAPACITOR-FXD 1 UF + -20% 50VDC CER 28480 0160-0576
A2C16 0160-3878 6 | CAPACITOR-FXD 1000PF +-20% 100OVDC CER 28480 0160-3878
A2C17 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A2C52 0160-0576 5 CAPACITOR-FXD ,{ UF + -20% 50VDC CER 28480 0160-0576
A2C53 0180-0373 2 2 CAPACITOR-FXD ,88UF +-10% 35VDC TA 56289 150D684KX9035A2
A2C54 01 W-3879 7 4 CAPACITOR-FXD 01 UF + -20% { OOVDC CER 28480 0160-3679
A2C56 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A2C57 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160.0576
A2C58 0160-0576 5 CAPACITOR-FXD .IUF ++20% 50VDC CER 28480 0160-0576
A2CT2 0160-0576 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-0576
A2C73 0180-0373 2 CAPACITOR-FXD .68UF + -10% 35VDC TA 56289 150D884X9035A2
A2C74 0160-3879 7 CAPACITOR-FXD ,01UF ¢ -20% 1 00VDC CER 28480 01680-3879
A2876 0160-3879 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
AZCT7 0160-0576 5 CAPACITOR-FXD 1UF +-20% 50VDC CER 28480 0160-0576
A2C78 0160-0576 5 CAPACITOR-FXD | UF + -20% SOVDC CER 28480 0160-0576
A2CR8 1906+ 4 2 DIODE-FW BRDG 4wV 1A 28480 1806 ooeg
A2CR9 1906-0069 4 DIODE-FW BRDG 400V 1A 28480 1906-006
A2CR51 1826-0585 9 2 V REF T0-92 27014 Lmazgoz
A2CR71 1826-0585 9 V REF TO-92 27014 LM329D2
A2DS1 1990-0649 3 ! DISPLAY-AN-SEG |-CHAR ,408-H RED 28480 1990-0649
A2DS2 1990-0540 3 8 OISPLAY-NUM-SEG I-CHAR .43-H 28480 1 $50-0540
A2DS3 1 SW-0540 3 DISPLAY NUM-SEG I-CHAR .43-H 28480 1980-0540
A2084 1990-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1980-0540
A2DS5 1990-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1990-0540
A2DS6 1890-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1860-0540
A2DS7 1890-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1880-0540
A20DS8 19890-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1990-0540
A2DS9 1990-0540 3 DISPLAY-NUM-SEG |-CHAR .43-H 28480 1990-0540
A2DS10 1890-0805 3 ! DISPLAY-LT BAR MDL 28480 1600-0805
A2J2 1251-6947 0 7 CONNECTOR-SGL CONT PIN .025-IN-BSC 28480 1251.6947
A2J3 1252-1 134 7 2 CONNECTOR-TEL JACK 2 =CKT ,25-SHK-DIA 28480 1252-1134
A2J4 1252-1134 7 CONNECTOR-TEL JACK 2 =CKT ,25-SHK-DIA 28480 1252- 134
A25 1251-6847 0 2 CONNECTOR-SGL CONT PIN .025-IN-BSC 28480 1251-6947
A2J6 1251-6537 4 2 CONNECTOR 13-PIN F POST NPE 28480 1251-6537
A2J7 1251-6537 4 CONNECTOR 13-PIN F POST TYPE 28480 12516537
A2J8 1250-0257 1 1 CONNECTOR-RF SMBM PC 50-OHM 28460 125 10257
A2Q4 1854-0643 [ 2 TRANSISTOR NPN 2N3585 S TO-66 PO = 35W 01928 2N3585
A2Q8 18540643 9 TRANSISTOR NPN 2N3585 S| TO-66 PD = 35W 01928 2N3585
A2Q51 18640575 [] [ TRANSISTOR NPN S| PD= 625MWFT 50MHZ 04713 MPS-A42
A2Q52 1854-0071 7 2 TRANSISTOR NPN S| PD-300MW FT- 28480 1854-0071
A2Q53 1854-0575 6 TRANSISTOR NPN SI PD-825MW FT 50MHZ 04713 MPS-A42
A2Q55 1854-0575 6 TRANSISTOR NPN S| PD-625MW FT ~50MHZ 04713 MPS-A42
A2Q71 1854-0575 6 TRANSISTOR NPN S| PD-625MW FT = 50MHZ 04713 MPS-A42
A2Q72 1854-0071 7 TRANSISTOR NPN S| PD = 300MW FT = 200MHZ 28480 1854-0071
A2Q73 1854-0575 6 TRANSISTOR NPN SI' PD=625MW FT =50MHZ 04713 MPS-Ad2
A2Q75 1854-0575 6 TRANSISTOR NPN Di PD =825MW FT =50MHZ 04713 MPS-A42
A2R5 0757-0461 2 2 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-6812-F
A2R6 0757-0288 1 ! RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF451/8-T0-8091-F
A2R15 0757-04! 7 ! RESISTOR 51.1K 1%,125W F TC=0+-100 24546 C4=1/8-TO-5112-F
A2R18 0757-0461 2 RESISTOR 68.1K 1% .125W F IC=0+-100 24546 C41/8-TO-8812F
A2R19 0698-3132 4 ! RESISTOR261 1% .125W F TC=0+-100 24546 C4 1/&TO-2610-F

See introduction to this section for ordering information.

Indicates factory selected value
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Replaceable Parts

Model 4935A

eference P Part o gfr fr Part
Bes gnator umber 8 Qty Description ede Mumber
A2R20 0757.0442 9 3 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A2R21 0698-8558 8 2 RESISTOR 7.3 .25% .5W F TC=0+-50 28480 0898-8558
A2R22 0698-8558 8 RESISTOR 87.3 .25% .5W F TC=0+-50 2848 0698-3558
A2R23 0699-0657 4 2 RESISTOR 300.25% .5W F TC = 0 +-50 28480 0699-0857
A2R24 0609-0657 4 RESISTOR 300.25% 5W F TC=0+-50 28480 0699-0657
A2R25 0699-0658 5 2 RESISTOR 450.25% .5W F TC-O+-50 28480 0699-0658
A2R26 0699-0658 5 RESISTOR 460.25% .5W F TC=0+-50 28480 0699-0658
A2R27 0757-0346 2 | RESISTOR 10 1% ,125W F TC=0+-100 24546 CA4-1/8-TO-10R0-F
A2R28 0757-0442 9 RESISTOR 10K 1%,125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A2R29 0757.0447 4 ! RESISTOR 16.2K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1622-F
A2R30 0757-0442 9 RESISTOR 10K 1%.125W F TC=0+-100 24546 C4-1.8-TO-1002-F
A2R35 2100-3857 7 1 RESISTOR-VARIABLE 1 OK + -20%; SPECIAL 28480 21 W-3857
A2R36 2100-3858 8 1 RESISTOR-VAR CONTROL CP 50K 20% 10CW 28460 2100-3858
AZR51 0698-2827 4 2 RESISTOR 1M 1% .125W F TC 0+-100 28480 0698-8827
A2R52 0757-019s 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152F
A2R53 2100-3164 9 2 RESISTOR-TRMR 10 20% C SIDE-ADJ17-TRN 02111 43P100
A2R54 0608-3429 2 2 RESISTOR 19.6 1% .125WF TC=0+-100 03888 PME55-1/8-TO-19R6-F
A2R56 0757-0401 0 8 RESISTOR100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A2RS57 0757-0401 0 RESISTOR 100 1% .1256WF TC=0+-100 24546 C4-1/8-T0-101-F
A2R58 0757.0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-TO-101-F
A2RE0 0757-0401 0 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4-1/8-T0-101-F
A2R71 0698-8827 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A2R72 0757-0199 3 RESISTOR 21 .5K 1% ,125W F TC=0+-100 24646 C4-1/8-70-2152-F
A2R73 2100-3164 9 RESISTOR-TRMR 10 20% C SIDE-ADJ17-TRN 02111 4P100
A2R74 0698-3429 2 RESISTOR 19.6 1% .125WF TC=0+-100 03888 PMESB5-1/8-T0-19R6-F
A2R78 0757.0401 0 RESISTOR 100 1% .125WF TC=0+-100 24546 C4-1/8-70-101-F
A2R77 0757-0401 0 RESISTOR 100 1% .125WF TC=0+-100 24546 C4-1/8-T0-101-F
A2R78 0757-0401 0 RESISTOR 1001% .125WF TG =0+-100 24546 C4-1/8-T0-101-F

R80 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-101-F
A2S1 3101-2124 2 1 SWITCH-PB DPOT ALTNG .25A 1 15VAC 26460 3101-2124
A2S2 3101-2391 5 1 SWITCH-PB Z-STATION 15MM C-C SPACING 28480 3101-2301
A283 3101-23091 5 SWITCH-PB P-STATION 15MM C-C SPACING 28480 3101-2391
A2S4 3101-0499 [ 2 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499
A255 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499
A2S6 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499
A287 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

S8 3101.0499 0 SWITCH-PB_J-STATION 10MM C-C SPACING 28480 3101-0499

39 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499
A2510 3101-0499 0 SWITCH-PB 5-STATION10MM C-C SPACING 28480 3101-0499
A2511 3101-0499 0 SWITCH-PB J-STATION 10MM C-C SPACING 28480 3101-0499
A2512 3101-0499 0 SWITCH-PB 5-STATION10MM C-C SPACING 28480 3101-0499
A2S13 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499
A2SG1 1970-0078 0 2 TUBE-ELECTRON SURGE V PICTR 25088 B1-A350/15
A25G2 1970-0078 0 TUBE-ELECTRON SURGE V PICTR 25088 B1-A350/15
A2SP1 9160-0273 a 1 LOUD SPEAKER 28480 9160-0273
A2TP3 1251-6947 0 CONNECTOR SGL CONT PIN .025-IN-BSC 28480 1251.6947
A2TP4 1251-6947 0 CONNECTOR SGL CONT PIN .025-N-BSC 28480 125 1-6947
A2U2 1820-2132 4 2 IC ORVR CMOS LED DRVR 32293 ICM7218A
A2U3 1820-2132 4 IC DRVR CMOS LED DRVR 32293 ICM7218A
A2U4 1826-0205 0 1 IC TIMER TTL 1 a324 NESS56A
A2U6 1826-0682 7 1 IC AUDIO AMPL PWR 8-DIP-P PKG 27014 LM386N-1
A2U7 1826-0712 4 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
A2XDS1 1200-0915 3 9 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0915
A2XDS2 1200-0915 3 SOCKET-DSPL 14-FIN DIP-SLDR 28480 1%88.0915
A2XDS3 1200-0915 3 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0815
A2XDS4 1200-0815 3 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0815
A2XDSS 1200-0915 3 SOCKET-DSPL {4-PIN DIP-SLDR 28480 1200-0915
A2XDS6 1200-0915 3 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0815
A2XDS7 1200-0915 3 SOCKET-OSPL 14-PIN DIP-SLDR 28480 1200-0915
A2XDS8 1200-0915 3 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0915

D39 1200-0915 3 SOCKET-DSPL 14-PIN DIP-SLDR 28480 1200-0915

A2XDS10 1200-1320 3 i SOCKET-DSPL 8-PIN DIP-SLDR 28480 1200-1320
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Model  4935A

Replaceable Parts

eference P Part 8 o glfr fr Part
gnator umber Qty Description oce Nllumber
AZ MISCELLANEOUS PARTS
0340-0992 1 2 INSULATOR  TRANSISTOR 28480 0340-0892
0380-1013 3 2 SPACER-RND .888-IN-LG .115-IN-ID 00000 ORDR BY DSCRPTN
2200-0173 6 2 SCREW-MCH 4-401-IN-LG 82 DEG 00000 ORDR BY DSCRPTN
2260-0008 8 2 NUT-HEX-W /ILKWR 4-40-THD .094-IN-THK 00000 ORDR BY DSCRPTN
2360-0187 2 4 SCREW-MC H 6-32 .375-IN-LG PAN-HD-POZI 00000 ORDRBYDSCRPTN
0580-0076 1 4 NUT-HEX-W/LKWR 8-32-THD .094-IN-THK 00000 ORDR BY DSCRPTN
5041-0201 6 | KEY CAP-WHITE g/owen SWITCH} 28480 5041-0201
5041-1931 1 ! KEY CAP-NOR (REV-TRMT) 28460 5041-1931
5041-1932 2 1 KEY CAP-REV (REV-TRMT) 26460 5041-1632
5041-1933 3 ! KEY CPA-DIAL (SETUP TRMT) 28480 5041-1833
5041-1934 4 2 KEY CAP-HOLD (SETUP-TRMT-R 26480 5041-1934
5041-1935 5 ! KEY CAP-BRDG (SETUP-TRMT-R 28480 5041-1935
5041-1936 6 2 KEY CAP-135 (SETUP-TRMT-R 28480 5041-1938
5041-1938 8 2 KEY CAP-800 {SETUP-TRMTR 28480 5041-1938
5041-1938 9 2 KEY CAP-BOO {SETUP-TRMT-R | 28480 5041-1939
04935-61602 | TWISTED PAIRJMPR 28480 0493561603
2190-0138 2 WASHER FLAT 00000 ORDR BY DSCRPTN

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

Model 4935A

eference P Part L Elfr fr Part
esignator umber 8 Qty Description ode umber
A3 + RECEIVER BOARD (Std Units only)
A3 0493564032 4 1 RECEIVER BOARD ASSY (STD. UNIT ONLY) 28480 04935-60032
8
A3C1 0180-3124 5 1 CAPACITOR-FXD 75UF 4+ 100-20% 300VDC AL 28480 0160.3124
A3C2 0180-1746 3 CAPACITOR-FXD 15UF +-10% 20VDC TA 58289 150D156X802082
A3C3 0180-1746 5 CAPACITOR-FXD  15UF +-10% 20VDC TA 56289 150D156X2020B2
A3C4 0180-1746 5 CAPACITOR-FXD 15UF +-10% 20VDG TA 56289 150D156X902082
A3C5 0160-6623 i% 72 CAPACITOR-FXD 1 UF +-20% 50VDC CER 28480 0160-6623
A3C6 0160-5719 5 1 CAPACITOR-FXD 620PF +-5% 30VDC MICA 26480 0160-5719
A3C7 0160-6623 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-6623
A3C8 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 26480 0160-6623
A3C9 0180-6623 5 CAPACITOR-FXD ,1UF t-20% 50VDC CER 28480 0160-6623
A3C10 0160-6623 g CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A3C11 0160-8623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-6623
A3C12 01680-6573 2 CAPACITOR-FXD 2000PF +-5% 300VDG MICA 28480 0160-6573
A3C13 0180-6623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-6623
A3C14 0160-6623 5 CAPACITOR-FXD 1 UF + -20% 50VDGC CER 28480 0160-6623
AX15 01 W-6623 5 CAPACITOR-FXD . 1UF 4+-20% 50VDC CER 28480 0160-8623
A3C16 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-6623
A3C17 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28460 0160-6623
A3C18 0180-68623 5 CAPACITOR-FXD { UF + -20% 50VDC CER 28480 0160-6623
A3C19 0160-8539 ) 10 CAPACITOR-FXD ,01UF +-19% 100VDC MICA 08113 HP204571PF3C1
AX21 0160-6623 g CAPACITOR-FXD ,1UF +-10% 50VDC CER 28480 0180-8623
A3C22 0160-6623 5 CAPACITOR-FXD .1UF +.10% 50VDC CER 28480 0180-6623
A3C23 0160-6623 CAPACITOR-FXD.IUF +-10% 50VDC CER 28480 0160-6623
AIC24 140-0180 7 2 CAPACITOR-FXD 39PF_+-5% 3Q0VDC 72136 DM15E38J0300WV1ICR
AX25 160-8623 5 CAPACITOR FXD ,1UF +-20% 5QVDC CER 28480 0160-6623
A3C26 01680-6623 5 CAPACITOR FXD .IUF +-20% 50VDC CER 28480 0160-6623
A3C28 0160-6539 1 CAPACITOR-FXD .01UF t-1% 100VCD MICA 08113 HP204571PF3C1
A3C29 0180-0374 3 11 CAPACITOR-FXD 10UF + -10% 20VDC TA 52689 150D 106X902082
0188-8 74 3 CAPACITOA-FXD 10UF +-10% 20VDC TA 52689 150D106X902082

A3C31 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-6623
AX32 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01604623
A3C33 0180-6623 5 CAPACITOR-FXD .1 UF + -20% SOVDC CER 28480 0180-6623
AX34 0180-0374 3 CAPACITOR-FXD 10UF + 10% 20VDC TA 56289 15D106X902082
A3C35 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDCTA 56289 150108X802082
A3IC38 0 160-0374 3 CAPACITOR-FXD 10UF +710% 20VDC CER 56289 150106X902082
A3C37 0160-6623 5 CAPACITOR-FXD .1 UF + -20% SOVDC CER 28480 0160-6623
AX38 0140-0190 7 CAPACITOR-FXD 39PF + -5% 300 VDC MICA 72136 MD15E380J030WVICR
A3C39 0160-0167 0 2 CAPACITOR-FXD ,082UF +-10% 200VDC POLYE 28480 0160-0167
A3C40
A3CA41 0180-6623 6 CAPACITORFXD  CAPAO8.14--20% S0VDC CE200VCD POLYE 28480 28480 0160-6623
A3C42 0160-6623 5 CAPACITOR-FXD .1 UF +-20% SOVDC CER 28480 0160-6623
A3C43 0160-6623 5 CAPACITOR-FXD .1 UF +-20% 50VDC CER 28480 0160-6623
A3C44 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A3C45 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A3C46 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D108X902082
A3C47 0180-0374 3 . CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 1500106X902082
AX40 0160-7103 7 5 CAPACITOR-FXD 600PF + 1% 300VDC MICA 28480 0160-7103
A3C50 0160-7099 5 CAPACITOR-FXD 1200PF 1% 100VDC MICA 28480 0160-7089
A3C51 0160-6623 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A%s 0160-6623 5 CAPACITOR-FXD .1 UF +-209 50VDC CER 28480 0160-6623
A3C5 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 8480 0160-8623
A3C54 0160-8623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-6623
A3C55 0160-68623 5 CAPACITOR-FXD .3 UF +-20% 50VDC CER 28480 0160-8623
Aggss 0160-6623 2 CAPACITOR-FXD 1UF +-20% 50VDC CER 26480 0160-6623
A3C57
A3C58 0 180-6646 g 1 CAPACITORFXD ~ CAPM 5001 7O0PF + -1 -100VI300VDG MCA MCA 08113 0180-7100
A3C59 0180-0374 5 CAPACITOR-FXD 10UF +-10% 20VDC TA 56280 150D106X902082
A3C60 0160-7098 2 CAPACITOR-FXD 1100PF +-1% IWVDC MICA 06113 0160-7008
A3C61 0160-7100 9 CAPACITOR-FXD 1700PF 01% 1 00VDC MICA 08113 0160-7100
A3CE2 0160-6623 5 CAPACITOR-FXD .1UF + 20% 50VDC CER 28480 0160-8623
AX63 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A3C64 01800197 8 4 CAPACITOR-FXD 2.2UF +-10% 20VCC TA 56289 1500225X9020A2
A3CB5 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 1500225X8020A2
A3C66 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A3C67 0160-7100 9 CAPACITOR-FXD 1700PF + -1% 1 00VDC MICA 06113 0160-7100
A3C68 0160-7100 9 CAPACITOR-FXD 1700PF +-1% IWVDC MICA 08113 0160-7100
AX69 0160-6268 4 2 CAPACITOR-FXD 1000PF +-1% S00VDC MICA 08113 0160-6268
AX70 0160-6595 4 2 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 08113 01606595
A3CT1 0160-6268 4 CAPACITOR-FXD 1000PF + -1% 500VDC MICA 08113 0160-6268
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Model 4935A Replaceable Parts
eference P Part . fr fr Part
Bemgna or Number E Qty Description g‘ode MUmber
AX72 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A3C73 01606623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A3C74 0160-6802 9 1 CAPACITOR-FXD 110PF +.1% 300VDC MICA 08113 0160-6802
A3C75 0160-6623 5 CAPACITOR-FXD .1 UF + -20% 50VDC CER 28480 0160-6623
A3C76 01 W-6823 5 CAPACITOR-FXD 1 UF + -0% 50VDC CER 28480 01 W-6623
A3C77 0160-6623 5 CAPACITOR-FXD 1 UF 4+.90% 50VDC CER 28480 01680-8823
A3C78 01680-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
AICT9 0180-7102 4 1 CAPACITOR-FXD 51 OOPF +-19% 300VDC MICA 08113 0180-7102
A3C80 0160-6918 9 1 CAPACITOR-FXD 300PF +-1% 200VDC MICA 08113 0160-6918
A3Cai 0160-5877 2 5 CAPACITOR-FXD 2400PF +-19%300VDC MICA 284, 01 w-5877
A3C82 0160-7099 7 CAPACITOR-FXD 1200PF +-1% 1000VDC MICA 28480 0160-7099
A3(C83 160-6623 5 CAPACITOR-FXD .IUF +-UF20% 50VDC CER 28480 0160-6623
A3C84 0160-5877 2 5 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 01 W-5877
A3C85 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A3C87 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 1 WVDC MICA 08113 0160-7100
A3C88 0160-6623 5 CAPACITOR-FXD .IUF 4.20% 50VDC CER 28480 OIW-6623
AJC89 0180-6539 1 CAPACITOR-FXD .OIUF+-1% 1 WVDC MICA 08113 HP204751PF3C
AIC90 0160-6623 5 CAPACITOR =FXD .OIUF+-1% 20% VDC CER 28480 0160-6623
A3C91 0160-8623 5 CAPACITOR-FXD 01 UF + -1% 20% VDC CER 28480 01 W-6623
A3C92 0160-6539 1 CAPACITOR-FXD .OlUF+-1% 100VDC MICA 08113 HP204751PF3C1
A3C93 0160-6623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 01 W-6623
AX94 0160-8623 5 CAPACITOR-FXD ,1 UF +-20% 50VDC CER 28480 01 W-6823
ACH5 0180-7101 0 1 CAPACITOR-FXD 400PF +-1% 300VDC MICA 72136 0180-7101
A3C97 0180-6595 4 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 08113 0160-8595
A3CE8 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A3CE9 0180-037 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A3C100 0 1 W-6539 1 CAPACITOR-FXD ,01UF ¢ -1% 1 WVDC MICA 08113 HP204751PF3C1
A3C101 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF2C1
A3C102 0160-6623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 8480 0160-8623
A3C103 0160-7099 7 CAPACITOR-FXD 1200PF t-1% 100VDC MICA 8480 0160-7009
AX104 0180-5877 2 CAPACITOR-FXD 24WPF + -1% 300VDC MICA 28480 01 w-5877
AX105 0160-6623 5 CAPACITOR-FXD .IUF +-20% 50vDC CER 28480 01 W-6623
A3C106 0160-6623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 01 W-6623
A3C107 0160-7099 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 01 w-7099
A3C108 0160-5877 2 CAPACITOR-FXD 24WPF +-1% 300VDC MICA 28480 0160-5877
A3C109 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 01 W-6823
A3C110 0160-6623 5 CAPACITOR-FXD ,1UF +-20% SOVDC CER 28480 01 W-6623
A3C111 0160-7100 1 1 CAPACITOR-FXD 17WPF +-1% 300VDC MICA 72136 0160-7100
AX112 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01 W-6623
AX113 0160-6623 5 CAPACITOR-FXD .1 UF +-20% SOVDC CER 28480 0160-6623
A3C114 0140-0228 2 1 CAPACITOR-FXD  380PF +-1% 300VDC MICA 08113 HP204751PF3C1
A3C115 0160-6623 5 CAPACITOR-FXD 3 UF + -20% 50VDC CER 28480 01 w-6623
A3C116 0160-6623 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 01 W-6623
AC117 0160-8623 5 CAPACITOR-FXD .1UF + -20% 50VDC CER 28480 0160-6623
A3C118 0160-8539 1 CAPACITOR-FXD .01UF +-19% IWVDC MICA 08113 HP204751PF3C1
A3C119 0160-6623 5 CAPACITOR-FXD .1 UF_ 020% 50VDC CER 28480 0160-6623
A3C120 0160-8539 1 CAPACITOR-FXD .01 UF+ -1% 1 WVDC MICA 08113 0160-6539
A3C121 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 1 0QVDC MICA 08113 0160-7100
AX122 0160-7008 1 CAPACITOR-FXD 11 WPF + -1% 1 WVDC MICA 08113 0160-7088
A3C123 0160-7009 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7098
A3C124 01805877 2 CAPACITOR-FXD 24WPF +-1% 300VDC MICA 284 01 W-5877
A3C125 0180-7100 9 CAPACITOR-FXD 1700PH+-1% 100VDC MICA 08113 0160-7100
AX127 0180-6623 5 CAPACITOR-FXD .IUF +-20% S0VDC CER 28480 0160-6623
A3C131 0160-6623 5 CAPACITOR-FXO ,1UF +-20% 50VDC CER 28480 0160-8623
A3C132 0180-8623 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 01 W-6823
AX133 0180-0374 3 CAPACITOR-FXD 10UF +.10% 20VDC TA 56289 150D106X902082
A3C137 0180-7100 9 CAPACITOR-FXD 1700PH +-1% 100VDC_MICA 08113 0180-7100
A3C139 0160-6623 5 CAPACITOR-FXO .1UF 4-20% 50VCC CER 28480 0160-66823
A3C140 0160-6623 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 01 W-8623
A3C141 01 W-6539 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 08113 01 w-6530
A3C142 0160-6623 5 CAPACITOR-FXD .IUF +.20% 50VDC CER 28480 0180-8623
A3C143 0160-6623 5 CAPACITOR-FXO .1UF_+-20% 50VDC CER 28480 0160-6623
A3C144 0160-6623 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 01 W-6623
A3C145 0160-6623 5 CAPACITOR-FXD .1UF -20% 50VDC CER 28480 0160-8623
AX146 0160-8539 1 CAPACITOR-FXD ,01UF +-1% IWVDC MICA 08113 01 w-8539
A3C147 0160-6623 5 CAPACITOR-FXO .| UF + -20% SOVDC CER 28480 01 W-6623
A3C152 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8623
A3C153 0160-6623 5 CAPACITOR-FXD 1 UF + -20% 50VDC CER 28480 0160-6623
AX154 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
AX155 0160-5814 3 1 CAPACITOR-FXD 750PF +-5% 300VDC MICA 28480 0160-5814
A3C156 0160-5811 a4 1 CAPACITOR-FXD 430PF + -1% 300VDC 02367 0160-5811
A3C157 0180-0197 8 CAPACITOR-FXO 2.2UF +-105 20VDC TA 56289 150D225X9020A2
AX158 0180-0197 8 CAPACITOR-FXO 2.2UF +-105 20VDC TA 56289 150D225X9020A2

See introduction to this section for ordering information.
Indicates factory selected value
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Replaceable Parts

Model 4935A

rence P Part . fr fr Part
Bg'? nator I umber 8 I Qty Description | ode umber
A3C159 0160-6823 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
AAC160 CAPACITOR, HAND SELECTED OUbE IF_NEEDED
A3C201 0160-6623 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-6623
A38 CAPACITOR, HAND SELECTED ONLY IF_ NEEDED
A3C203 0160-6500 6 1 CAPACITOR-FXD .OIUF +-10% 50VDC CER 28480 0160-8500
AJCR1 1901-1068 1 2 DIODE-SM SIG SCHOTTKY 28480 1901-1068
AJCR3 1901-0040 5 2 DIODE-SWITCHING 308 50MA 2NS DO-35 28480 1901-0040
A3CR4 081 188% 1 RESISTOR 0 OHM 03123 104
A3CR5 1901~ 6 DIODE-SWITCHING 30V 50MA 2NS DO-35 28460 1901-0040
Qacgs 190 1-0376 2 DIODE-GEN PRP 35V 50MA CO-35 28480 1901-0376
3CRT
A3CR8 19010518 1901-0476 fzs 6 DIODIODE-SCHOTTKY GESOMDO-35 02062 1901-0376
A3CR9 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A3CR11 1901-0518 2 DIODE-SCHOTTKY 02082 5082-5509
A3CR12 1901-0518 DIODE-SCHOTTKY 02062 5082-5508
A3CR13 1901-0050 3 4 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
R1 1901-0050 2 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
A3CR15 1901-0518 DIODE SCHOTTKY 02082 5082-5500
A3CR18 1901-0518 2 DIODE SCHOTTKY 02062 5082-5508
A3CR26 1901-0050 3 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3ICR27 1901-0050 3 DIODE SWITCHING 8oV 200MA 2NS W-35 28480 1901-0050
1
A 1250-0257 9 ! CONNECTR-RF SMB M PC_50-OHM 28480 1250-0257
A3J4 12515063 ! CONNECTR 6-PINMPOST TYPE 28480 1251-5063
1251-6947 0 34 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6047
A3JU1 1200-0807 a 8 SOCKET-IC_16-CONT DIP DIP-SLDR 28480 1200-0607
A3JU2 1251.4398 ! 2 SHUNT, 4-POSITION 28480 1251-4388
A3JU3 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0807
1200-0607 8 SOCKET-IC 16-GONT DIP DIP-SLDR 28480 1200-0607
A3JU4 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 26480 1200-0607
1200-0607 8 SOCKET-IC NT DIP DIP-SLDR 28480 1200-0607
';\\wﬂe 1258-0141 5 2 JUMPER- REI\}I?)\/CA%LE FOR .025-IN-BSC-SZ-8Q 28480 1258-0141
AJIUT 1258-0141 5 JUMPER-REMOVABLE FOR ,025-IN-BSC-SZ-SQ 28480 1258-0141
A3R1 0757.0442 9 8 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3IR2 0757-0442 8 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3R3 0698-4465 5 ! RESISTOR931 1% .125W F TC=0+-100 24546 C4-1/8-TO-831RF
A3R4 1 0698-6383
zggg 0898-8393 3 5 RESISTOR 585 1% .125W F TC=0+-25 28480 24546 C4-1/8-T0-1001-F
A3R7 0757-0290 5 5 RESISTOR 6.19K 1% ,125W F TC=0+-100 o m MF4C1/8-T0-6191-F
5
A3R8 0757-0290 5 RESISTOR 6.19K 1% 125W F TC=0+-100 19701 MF4C1/8-70-6191-F
A3R9 0698-0084 9 4 RESISTOR 2,15K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A3R10 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24646 C4-1/8-T0-2151-F
24546 C4-1/8-70-2151-F
AL BospoRy : I RESISTOR 3K 1% 138W E 76811138 24546 Ryl
A3R15 1810-0281 9 2 NETWORK-RES 10-SIP100.0K OHM X 9 01121 210A104
A3R16 0757-0442 g RESISTOR 10K 1% .125W F TC =0+-100 24546 V4-1/8-T0-1002-F
A3R17 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 Va-1/8-T0-1002-F
A3R18 0757.0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3R19 0698-3457 6 ! RESISTOR 316K 1% ,125W F TC=0+-100 28480 0698-3457
A3R20 1810-0281 9 NETWORK-RES 10-SIP100.0K OHM 9 01121 210A104
A3R21 1810-0369 a 2 NETWORK-RES 6-SIP100.0K OHM X 5 11236 750-81-R100K
A3R22 0698-6360 6 20 RESISTOR 10K 1% .125W F TC=0+-25 26460 0698-8360
A3R23 2100-3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 26460 2100-388:
AIR26 0698-3152 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 C4-1 /8- TO -3481-F
A3R27 0698-3153 9 ! RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
A3R28 0757 6 RESISTOR 10K.1% .125WF TC=0+-100 24546 C4-1/8-T0-1002-F
3R29 06‘386338 8 ! RESISTOR 5K.1% .125W F TC=0+-100 24546 C4-1'/8-T0-5001-F
A3R30 0757-0416 7 2 RESISTOR511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A3R32 0757-0416 7 RESISTOR511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
Aagém 230 9 4 RESISTOR-TRMA 5K 10% C TOP- ADJ 17~TRN 28480 2100-3883
A3R34 57- 9 RESISTOR 10K 1% .125W F TC= 24546 C4-1 /8-T0-1 002-F
A3R35 0757-0420 3 4 RESISTOR 750 1% .125W F TC = o+ 100 24546 C4-1/8-T0-751-F
A3R37 0698-4480 7 4 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4-1 /B-TO-| 582-F
A3R38 0757-6424 7 | RRESISTOR 1.1K 1% .125W F TC=0+-100 24546 C4-1/8-F0-11/8-T0-1 ¢
A3R3g 0698-3 150 é 3 RESISTOR 2.37K 1% .125W £ TC=0+-100 24546 C4-1 /&T0-2371-F
A3R40 0757-6360 6 RESISTOR 10K.1% . 1258WF TC=0+-100 24546 C4-1/8-T0-1002-F
A3R42 0757-6360 6 RESISTOR 10K, 1% .125WF TC=0+-100 24646 C4-1/8-FO-1002-F
A3R43 0757-0420 6 RESISTOR 750K 1% .125W F TC=0+-100 24546 C4-1/8-TO-751.F
A3R44 %ga.ﬁao 7 RESISTOR 15.8K 1% .125W F TQ =0+-100 24546 C4-1/8-T0-1582-F
A3R45 08-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4-178-T0-1582-F
A3R46 0698-3155 1 2 RESISTOR 4.84K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4641-F
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Model 4935A Replaceable Parts
eference P Part o fr fr Part
Be ? nator umber 8 Qty Description Eode umber
A3R47 0698-4475 0 1 RESISTOR 8.76K 1% .125W F TC=0+-100 38 PMF55-1/8-T0-9761-F
A3R48 0608-7847 6 3 RESISTOR 1.111K 1% .125W F TC=0+-100 19701 MC2C1/8-T9-111R-B
A3R49 0698-6360 6 RESISTOR 10K 1% ,125WF TC=0+-25 28480 0698-6360
A3R50 0757-0159 2 ! RESISTOR 1K 1%,125W 28480 0757-0158
A3RS1 0698-0083 8 RESISTOR 1.86K 1% .125W 24546 CA-l/a-TO-1961-F
A3R52 0757-0864 9 2 RESISTOR 301K 1% 5w FTC=0+-100 28480 0757-0864
A3R53 0757-0864 9 RESISTOR 30 W F TC=0+-100 28480 0757-0884
A3R54 0698-3453 2 1 RESISTOR 196K 1% 125w FTC=0+-100 24546 C4-1/8-T0-1963-F
A3R55 0757-0401 0 4 RESISTOR 100 1%.125W F TC=0+-100 24546 C4-1/8-T0-101-F
A3R56 0757-0438 3 ! RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-511|-F
A3R57 0698-3155 1 RESISTOR 4 64K 1% 125w F TC=0+-100 24546 C4-1/8-T0-4641-F
AJR58 0757-0199 3 2 TC=0+-100 24546 C4-1/8-T0-2152-F
3R60 0698-6360 6 RESISTOR 10K 1% 125w F TC 0+-25 28480 0698-6360
A3R62 0757-0317 [ 2 RESISTOR 1.33K 1% .125W 24546 24546 CA-l/a-TO-131-F
A3R63 0757-0317 6 RESISTOR 1.33K 1% .126W 24546 24546 CA-I/a-TO-131-F
AJRG4 0757-0442 9 RESISTOR 10K 1%, 125WF TC=0+-100 24546 Ca-1/a-TO- 002-F
A3RB5 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRM 28480 2100-3882
3R686 07570442 9 RES ISTOR 10K 1% 125WFTC 0+-100 24546 C4-1/a-TO-1 002-F
A3R67 0698-3157 3 2 RESISTO W F TC=0+-100 24546 C4-1/a-TO-1962-F
A3R68 0757.0444 1 1 RESISTOR 12 1K 1% 125W FTC=0+-100 24546 C4-1/8-T0-1212-F
AJRE9 0757-0199 3 RESISTER 21 5K 125W FTC=0+-100 24546 C4-1/8-T0-2152-F
A3R70 0757-0420 3 W F TC=0+-100 24546 C4-1/8-T0-751-F
A3R71 0898-3157 3 RESISTOR 19 aK 1% 125W FTC=0+-100 24546 C4-1/8-T0-1962-F
A3R72 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
3R72A 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8=T0=1001-F
A3R73 0698- 3150 2 RESISTOR 2.37K 1%.125W 24546 CA-1 /a-TO-2371-F
A3R74 0898-3150 2 RESISTOR 2.37K 1%.125W 24546 CA-l  [a-TO-2371-F
A3R7S Q0757-0274 5 1 RESISTOR 1.21K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1211-F
A3R76 0608-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A3R77 2100-3881 6 1 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A3R78 0757-0465 6 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1 /a-TO-1003-F
A3R79 0688-4530 8 1 RESISTOR 232K 1% .125W F TC =0+-100 24546 C4-1 /a-TO-2323-F
A3 0899-0585 9 1 RESISTOR 365K .1% .125W F TC=0+-25 28480 0699-0585
A3R81 0698-1078 5 1 RESISTOR 134K 1% .125W F TC =0 +-100 28480 0699-t 078
A3R82 0698-4516 [¢} 1 RESISTOR 113K 1% .125W TC =0+-100 24546 C4-1/a-TO-l 133-F
A3R83 0608-4158 6 2 RESISTOR 100K .1% .125W F TC=0+-50 28480 0898-4158
A3R84 0698-8360 6 RESISTOR 10K 1% 125w FTC=0+- 25 28480 0698-6360
A3R85 0688-4158 8 25W F TC=0+ 28480 0698-4158
A3R88 - 6 RESISTOR 1OK 1% 125w FTC= o+<25 58450 98-
A3R87 0698-4490 9 2 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/a-TO-2942-F
A3R88 0698-4490 9 RESISTOR 28.4K 1% .125W F TC=0+-100 24646 C4-1/8-T0-2042-F
AJRs9 0698-0566 4 4 RESISTOR 25.5K .1% ,125W F TC =0+-25 28480 0889-0566
A3RBO 0809-0566 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480
A3R81 0757-0280 3 RESISTOR 1K 1% .125W F TC =0+-100 24546 C4-1 /870-1001-F
A3Rg2 0698-7847 6 RESISTOR 1.111K .1% .125W F TC=0+-25 19701 MFA C1/a-TQ-1111R-B
A3RS3 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A3R84 0698-8638 5 2 RESISTOR 3.16K.1% .125W F TC=0+-25 28480 0698-8638
A3R85 0698-8445 8 3 RESISTOR 6.838K . 1% 125W F TG =0+-25 8480 0698-6445
A3R96 0699-0586 8 ! RESISTOR 186.365K .1% .125W F TC=0+-25 28480 0699-0586
A3R97 0889-0585 7 1 RESISTOR 240.730K . 1% A25WF TC=0+-25 28480 0899-0585
A3R98 06098-6467 4 3 RESISTOR 16.9K 1% .125W F TC =0+-50 28480 0698-6487
A3R99 0699-0587 9 2 RESISTOR 12.910K.1% .125W F TC=0+-25 8480 0699-0587
A3R100 99-0588 0 2 RESISTOR 18.171K.1%.125W F TC=0+-25 58480 0609-0588
A3R102 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ17- TRN 28480 2100-3883
AJR103 0698-6444 2 1 RESISTOR 21.82K .1% .125W F TC=0+-1 19701 0688-6444
A3R104 0698-6423 2 2 RESISTOR 31.25K .1% .125W F TC=0+-25 84 0608-6423
ﬁgg} g ggg.gsam 3 RESISTOR 1 7.4K.25% .125W F TC=0+-100 19701 MCACJﬁ-TD-1 742-C
- 3 RESISTOR 12.4K .1%.125W F TC=0+-25 0680-
A3R107 oeeg-sa 1 RESISTOR 12.4K 1% .125W F TC=0+-25 233% oemaagg
A3R108 0698-6625 5 ! RESISTOR 18.171K .1%.125W F TC=0+-50 IQ701 0698-6625
A3R109 0699-0588 5 ! RESISTOR 9.09K 1% .125W F TC=0+-50 19701 068099-0588
A3R110 0698-6360 8 RESISTOR 10K .19% .125W F TC=0+-25 28480 0833-6360
A3R111 0698-6467 4 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 0698-6467
A3R112 0699-0566 4 RESISTOR 15.5K .1% .125W F TC=0+-25 28480 0699-0586
A3R113 0699-0566 4 RESISTOR 25.5K .1%.125W F TC=0+-25 28480 0699-0568
A3R114 0698-6445 8 RESISTOR 6.838K .1% .125W F TC=0+-25 28480 0698-8445
A3R115 0698-8638 5 RESISTOR 3.16K .1% .125W F TC-0+-25 28480 0698-8638
A3R118 0757-0289 2 1 RESISTOR 13.3K 1% .125WF TC=0+-100 19701 MF4C1 /8-T0-1332-F3
A3R117 0699-0580 1 2 RESISTOR 34.334K .1% .125W F TC=0+-25 28480 0699-0589
A3R118 0699-0569 1 RESISTOR 34.334K .1% .125W FTC=0+-25 28480 0699-0589
A3R119 0698-6360 6 RESISTOR 10K .1% .125WF TC=0+-25 28480 08-6360
A3R120 06986360 [3 RESISTOR 10K .1% .126WF TC=0+-25 8480 8-8360
A3R121 -0 0 RESISTOR 18.171K .1% .125W FTC=0+-25 28480 0609-0588

See introduction to this section for ordering information.
* |ndicates factory selected value
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Replaceable Parts Model 4935A
efgrence P Part 8 o fr r Part
signator umber Description od e umber
A3R122 0608-8858 5 RESISTOR 12.4K 1% .125W F TC=0+-25 26480 0608-8858
A3R123 0699-0164 8 RESISTOR 736.5 1% .125W F TC=0+-25 24546 NESS
A3R124 0757-029-] 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-8191-F
A3R125 0757.0290 5 RESISTOR 6.19K 1% ,125W F TC=0+-100 19701 MF4C1 4 8-T0-8191-F
A3R126 0698-6423 2 RESISTOR 31.25K ,1%.125W F TC } -2 8400 -6453
A3R127 0698-6754 2 RESISTOR 44.2K 5% .125W F TC=0+-50 24546 NC4-1 /8-T2-4422-D
A3R128 0698-4537 5 RESISTOR 357K 1% .125W F TC-Ot-100 26460 0698-4537
A3R129 0688-7585 9 RESISTOR 318.2 1% .125W F TC=0+-25 26460 0698-7585
A3R132 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ17-TRN 26480 100-3883
A3R134 0698-6360 & RESISTOR 10K .1% .125W F TC =0+ 25 28480 0698-6360
A3JR135 0698-6360 6 RESISTOR 10K .1% .125W F TG=0+25 28480 0698-6360
A3R136 98-6 6 RESISTOR 10K .1% .125W F TC=0+25 26480 0698-
A3R137 0699-0530 4 RESISTOR 15.758K .1% .125W F TC=0+-26 28480 -
A3R138 0698-3456 5 RESISTOR 287K 1% .126W F TC=0+-100 24546 C4-1/8-T0-2873-F
A3R138 0698-0596 [ RESISTOR 4.12K .1% .125W F TC=0+-25 28480 0699-0596
A3R140 0699-0596 [+ RESISTOR 4.12K .1% .125W F TC=0+-25 26460 06099-0596
A3R141 0699-0594 8 RESISTOR 2.21K .1% .125W F TG =0+-25 26460 0698
A3R142 0699-0594 8 RESISTOR 2.21K 1% .125W F TC=0+-25 26460 0699-0594
AJR143 0688-8337 1 RESISTOR 10.7K .1% .126W F TC=0+-50 19701 MF4aC1/8-T2-1072-8
A3R144 0698-8068 5 RESISTOR 4,99K 25%.125W F TC=0+-25 19701 MF4C1/8-T9-4991-C
A3R145 0699-0597 1 RESISTOR 2.26K 1% .128W F TC=0+-25 28460 0699.0597
A3R146 0698-6447 [0} RESI OR 683 1% 125W F TC=0+-25 26480 0608-6447
A3R147 0698-6446 9 RESISTOR 2,162K 1% .125M F TC=0+-25 26480 0698-64
A3R148 0689-0592 6 RESISTCR 7 741K 1% 128WF TC=0+-25 28460 0680-0592
A3R149 06985360 6 RESISTOR 10K .1% .125W F TC =0 +-25 26460 0608-6360
Aaamo 0688'6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 06898-6360
A3R151 0699-0590 4 RESISTOR 15.758K .1% .125W F TC=0+-25 28480 0699-0590
A3R158 0699-05 1 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0699-0597
A3R159 0699-0587 ! RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0699-0507
A3R180 68 6 RESISTOR 10K .1% .125W F TC=0+-25 26480 0698-6360
A3R161 0608-6360 § RESISTOR 10K .1% .126W F TC=0+-25 26480 0688-6360
A3R162 0898-8799 ] RESISTOR 21.5K.1% .125W F TC=0+-25 28480 0698-8799
A3R183 0699-0593 7 RESISTOR 13.665K .1% ,125W F TC=0+-25 28480 0699-0593
A3R164 0699-0593 7 RESISTOR 13.665K .1% .125W F TC=0+-25 28480 0699-0593
A3R165 0899- 7 RESISTOR 108.502K .1% .125W F TC=0+-25 28480 0699-0600
A3R166 0699-0591 5 HESISTOR 140.158K , 1% 125W F TC o+ 25 26480 99 059
A3R167 0757-0443 0 11K 1% 125 C=0+- 24546 8- T0-1102 F
A3R178 0808-7847 [ RESISTO 1 111K 1% 1 5w FTC= o+-25 19701 MF4 é -T9-1111R-B
AJR179 0698-8360 6 RESISTOR 10K 1% .125W F TC=0+-25 28460
A3R180 2100-3883 g RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100 3883
A3R181 0757.0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001-F
A3R182 0757.0421 4 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A3R183 0757-0280 k| RESISTOR 1K 1% .125W F TC =0+-100 24546 C4-1/8-T0-1001-F
A3R184 0757-0465 8 RESISTOR 100K 1% .125WF TC=0+-100 24546 C4-1/8-T0-1 003-F
A3R185 0757-0401 0 RESISTOR100 1% .125W F TC =0+-100 24546 C4-1/8-T0-101-F
A3R187 0698-6467 4 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 0698-6467
A3R201 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-10C 24546 C4-1/R-TO-51 12-F
A3R202 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A3R203 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112:F
A3R204 0757-0401 0 RESISTOR 1001% .125W F TC =0 +-100 24546 C4-1/8-T0-101-F
A3R205 0898-4002 1 RESISTOR 5K .1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A3R206 181 0-0369 4 NETWORK-RES 6-SIP OHM X5 11236 750-61-R100K
A3R207 0698-6445 8 RESISTOR 6.838K 1% .125W F TC=0+-25 28480 0698-6445
A3R208 081 1-3587 5 WIRE 1/2 IN. RESISTOR 0 OHMS 03123 104
A3T1 91 W-3489 3 TRANSFORMER-WWER 100/120/220/240V 26460 91 W-3489
A3TP2 1251-8947 0 CONNECTR-SGL CONT PIN.025.IN-+ SC-SZ  8Q 28480 1251.6947
A3TP3 1251.6947 0 CONNECTR-SGL CONT PIN.025IN-SSC-SZ SQ 28480 1251-6947
A3TP4 12516947 0 CONNECTR-SGL CONT  PIN.025.IN-BSC-SZ SQ 28480 1251-6947
A3TP5 1251.6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-82 SQ 28480 125 1-6947
A3TPE 1251-8947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251.8047
A3TP7 1251-6947 0 CONNECTA-SGL CONT PIN.025.IN-BSC-SZ_ SQ 26460 1251.6947
3TP8 1251-6947 0 CONNECTR-SGL CONT  PIN.025-IN- BSC~SZ SQ 28480 1251-6947
A3TP10 12515947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ 28480 1251-6947
ASTP11 1251-6947 a CONNECTR-SGL CONT _PIN.025IN-BSC-SZ s 28480 1251-6947
A3TP12 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-8SC-SZ S 28480 1251-6947
A3TP13 125 1-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ  SQ 26480 1251-6047
A3TP14 1251.6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ  SQ 28460 1251-6947
A3TP15 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-8Z SQ 26480 1251.6947
A3TP21 1251-6947 0 CONNECTA-SGL CONT PIN.025.IN-BSC-SZ  8Q 28460 1251.6947
A3TP22 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-SSC-SZ  SQ 28480 1251.6947
A3TP23 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ  SQ 26480 125 1-6947
A3TP24 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ_ SQ 26480 1251-8947
A3TP25 1251-8947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
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Model 4935A

Replaceable Parts

e qren P Part 8 L &I"’ fr Part
gna or umber Qty Description e umber
A3U1 1826-0712 4 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
A3U2 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM338N
Aaua 1626.0624 7 1 1C CONV V/FREQ 14-DIP-P PKG 8E175 VFC32KP
A3U4 1826-1071 0 2 IC OP AMP 28480 1826-1071
A3US 1826-0742 0 ! iC PRECISION 10V REFERENCE, AD581J 28480 1826-0742
A3UB 1826-0639 4 ! IC CONV 8-E-Di/A 180DIP-P PKG 24355 AD7524.N
A3U7 1820-1956 8 4 IC LCH CMOS (;OM CLOCK QUAD 01928 CD4042BE
A3U8 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A3U11 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A3U12 1820-2326 3 ! IC XLTR CMOS TIL-TO-MOS HEX 04713 MC14504BCP
A3U13 182-J-1315 3 1 IC MULTIPLXR 8-CHAN-, ANLG 16-DIP-P PKG 01928 CD4051RE
AJU14 1826-1544 8 7 IC OP AMP GP O-DIP-P P| 27014 MC34081P
A3U15 1826-0667 4 5 IC OP AMP LOW-BIAS-H- IMPD 8-DIP-P-PKG 27014 LFasIN
A3U16 1826-0712 8 IC OP AMP LOW-BIAS-I--IMPD DUAL S-DIP-P 27014 LFa53N
A3U17 lea-1956 9 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
U20 1826-1071 0 IC OP AMP 28480 1826-1071
A3U21 1826-0735 1 8 IC OP AMP H-SLEW-RATE E-DIP-P PKG 34371 HA3-2507-5
A3U22 1826-0735 1 IC OP AMP H-SLEW-RATE O-DIP-P PKG 34371 HA3-2507-5
A3U23 1828-0735 1 IC OP AMP H-SLEW-RATE E-DIP-P PKG 34371 HA3-2507-5
A3U24 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U25 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U26 1826-0208 3 3 IC OP AMP GP S-DIP-P PKG 27014 LM310N
A3U27 1826-0740 8 4 IC SWITCH ANLG DUAL 16-DIP-C PKG 32203 JH504CDE
A3U28 1828-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N
A3U29 1826- 1544 3 IC OP AMP GP E-DIP-P PKG 27014 MC34081 P
A3U30 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U31 1826-0665 6 2 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP 27014 LF3478N
A3U32 1826-0712 4 |c OP AMP LOW-BIAS-H- IMPD DUAL 8-DIP 27014 LM310N
A3U33 1826-0208 3 C OP AMP GP 8-DIP-P P| 27014 LF353N
A3U34 1826-0740 8 |c SWITCH ANLG DUAL 16-DIP C PKG 32293 IH5043CDE
A3U35 1826-0740 8 IC SWITCH ANLG DUAL 18-DIP-C PKG 32293 IH5043CDE
A3U38 1826-0665 6 IC OP AMP LOW-BIAS-H-IMP QUAD 14-DIP-P 27014 LF347BN
A3U37 1820- 1725 9 2 IC MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508CJ
A3U38 1820-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U3g 1820-1725 9 IC MULTIPLXR ANLG 16-DiP-P PKG 17856 DG508CJ
A3U40 1826-0753 3 2 IC OP AMP LOW-BIAS, HIGH IMPED 02037 SC77968L1
A3U42 1826-0736 2 1 IC OP AMP W8 8-DIP-P PKG 34371 HA3-2827-5
A3U43 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A3U44 1826-0867 8 IC OP AMP LOW-BIAS-H-IMPD O-DIP-P PKG 27014 LF351N
A3Ua5 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD S-DIP-P PKG 27014 LF351N
A3U46 1826-0712 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP P 27014 LF353N
A3U47 18268-1422 5 ! IC OP AMP WE QUAD 14-DiP-P PKG 02037 MC34084P
A3U48 1826-1544 3 IC OP AMP GP 8-DIP-P-PKG 27014 MC34081 P
A3US0 1826-0740 8 IC SWITCH ANLG DUAL 16.DIP-C PKG 32293 1H5043CDE
A3US51 1826-0753 8 IC OP AMP LOW-BIAS-H-IMPD 27014 SC77068L1
A3U52 1826- 1544 3 IC OP AMP GP 8-DIP PKG 27014 MC34081P
A3U55 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A3U56 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A3UX7 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 7
Aaﬂ%s 1200-0607 8 SOCKET-IC 13.88N]; DIP DIP-SLDR 28480 1200-0607
A3UX17 1200-0607 8 SOCKET-IC 16: DIP DIP-SLDR 28480 1200-0607
A3 MISCELLANEOUS PARTS
2260-0002 6 2 NUT-HEX-DBL.CHAM  4-40-THD .082-IN-THK 00000 ORDR BY DSCRPTN
2260-0008 8 2 NUT-HEX-W '/ILKWR 4-40-THD .084-IN-THK 00000 ORDR BY DSCRPTN
8150-0456 7 1 WIRE 24AWG W 3008 PVC 7X32 80C 28480 8150-0456
0380-1157 6 2 SNAP IN SPACER 00509 TCBS-4N

See introduction to this section for ordering information.
* |ndicates factory selected value
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Replaceable Parts Model 4935A
fqren P Part o fr fr Part
signa or umber 8 Qty Description 0d e umber
A4 . TRANSMITTER BOARD (Std Units only)
Ad 04935-80031 2 1 TRANSMITTER BOARD (STD UNIT ONLY) 29480 04835-60031
A4CH 0160-3815 o 3 CAPACITOR-FXD .15UF +-5% 50VDC MET-POLY 20480 0160-3815
A4C2 0160-3815 0 CAPACITOR-FXD ,15UF +-5% 50VDC MET-POLY 28480 0160-3815
A4C3 0160-3815 0 CAPACITOR-FXD .15UF + 5% S50VDC MET-POLY 28480 0160-3815
A4C4 0160-6623 5 28 CAPACITOR-FXD .1UF +-20% 50VCD CER 28480 0180-6623
A4C5 01804045 1 2 CAPACITOR-FXD 2200UF +50-10% 25VDC AL 28480 0180-3045
A4CE 0180-4017 8 2 CAPACITOR-FXD | 00UF 4 50.10% 35VDC AL 28480 0180-4017
A4ACT 01 W-8823 5 CAPACITOR-FXD .IUF +-20% 50VCD CER 28480 0180-8623
AAC8 0160-6623 5 CAPACITOR-FXD .IUF +-20% WVCD CER 28480 0160-8623
A4C8 0160-6623 5 CAPACITOR-FXD .1 UF + -20% 50VCD CER 28480 0160-6623
A4C10 0160-6623 5 CAPACITOR-FXD {UF +-20% 50VCD CER 28480 0180-8823
A4C11 0180-3045 1 CAPACITOR-FXD 2200UF 50 -10% 25VDC AL 28480 01 S0-3045
A4C12 0180-4017 8 CAPACITOR-FXD | OOUF + 50- 0% 35VDC AL 28480 0180-4017
A4C13 0160-3456 9 2 CAPACITOR-FXD 1000PF t-I0% 1KVDC CER 28480 01804458
A4C14 0180-6623 5 CAPACITOR-FXD ,1UF +-20% 50VCD CER 28480 0160-6623
A4C15 0180-3044 0 1 CAPACITOR-FXD 3300UF +50-10% 16VDC AL 28480 0180-3044
A4C16 0160-6623 5 CAPACITOR-FXD .IUF +-20% WVDC CER 28480 0160-6623
R4C17 0160-6623 5 CAPACITOR-FXD IUF +-20% 50VDC CER 28480 0160-6623
A4C20 0160-3456 9 CAPACITOR-FXD .1000UF +-10UF 1KVDC CER 28480 0160-3456
A4C21 0160-6623 5 CAPACITOR-FXD | UF + -20% S5OVDC CER 28480 0160-6623
A4C22 0160-6623 5 CAPACITOR-FXD .| UF +20% S0VDC CER 28480 0160-6623
A4C23 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-6623
AdC24 0160-4891 3 1 CAPACITOR-FXD 10PF +-5% 50VDC CER 28480 0180-4791
A4C25 0180-4807 5 2 CAPACITOR-FXD 33PF + -5% SOVDC CER 28480 0180-4807
A4C26 0160 4807 5 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-4807
A4C28 0180-8623 § CAPACITOR-FXD .I UF + -0% 50VDC CER 28480 0180-68623
A4C29 0160-68623 5 CAPACITOR-FXD .| UF +-20% 50VDC CER 28480 0160-6623
A4C30 018043823 5 CAPACITOR-FXD .IUF +-20% 50VDC CER 28480 0160-6623
A4C31 0180-3050 8 ! CAPACITOR-FXD 330UF +50-10% 16VDC AL 28480 0180-3050
A4C32 0160-6623 5 CAPACITOR-FXD | UF 4 -20% 50VDC CER 28480 0160-8623
A4C33 0160-6623 5 CAPACITOR-FXD .1 UF + -20% 50VDC CER 28480 0180.8823
A4C34 0160-6623 5 CAPACITOR-FXD .1 UF +-20% SOVDC CER 28480 0160-6623
4C3: 0160-6623 5 CAPACITOR-FXD .IUF +-20% S0VDC CER 28480 0180.8823
A4CI8 0180-0058 0 ! CAPACITOR-FXD 50UF + 75-10% 25VDC AL 58289 30D508G025CC2
A4C40 0160-3094 2 1 CAPACITOR-FXD 1UF +-10% 25VDC CER 28480 0160-3094
A4Ca1 0160-6623 5 CAPACITOR-FXD .| UF +-20% 50VDC CER 28480 0160-6623
A4C4a2 0160-6623 5 CAPACITOR-FXD .1UF +-20% $0VDC CER 28480 0160-8623
A4C43 0160-7099 7 2 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0180-7099
A4C44 0160-7099 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0180-7099
A4C45 0180.8823 5 CAPACITOR-FXD .1UF + -20% 50VDC CER 28480 0160-6623
A4C48 0160-68623 5 CAPACITOR-FXD .1 UF + -20% SOVDC CER 28480 0160-8623
A4C52 0160-6623 5 CAPACITOR-FXD | UF +-20% 50VDC CER 28480 0160-6623
A4C53 (0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 01680-8623
A4CS5 0180-0127 2 2 CAPACITOR-FXD IUF + 20% 25VDC CER 28480 0180-0127
A4C56 0180-3124 7 1 CAPACITOR-75300N 28480 0180-3124
A4CE2 0180-0187 8 2 CAPACITOR-FXD 2. 2UF +-10% 20VDC TA 56280 1500225X9020A2
A4aCe3 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A4Ce4 1060-6623 5 CAPACITOR-FXD .IUF_020% 50VDC CER 28480 0180.8823
A4CE5 0160-6623 5 CAPACITOR-FXD .IUF ¥-20% 50VDC CER 28480 01808623
A4CE7 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8823
A4C70 0180-0127 2 CAPACITOR-FXD | UF + -20% 25VDC CER 28480 0160-0127
A4CT1 01804374 3 1 CAPACITOR-FXD 10UF +-10% 20VDCTA 58289 150D106X902082
AX72 0180-1746 5 1 CAPACITOR-FXD ,15UF +-10VDC TAR 56289 150D156X902082-DYS
A4CT3 0180-4833 5 1 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-4833
A4C74 0180.4835 7 1 CAPACITOR-FXD .IUF +-10% 50VDC CER 28480 0160-4835
A4CT5 1080-0291 3 1 CAPACITOR-FXD 1UF +-10% 35VDC CER 28480 0180-0291
A4CT8 0160-6500 3 32 CAPACITOR-FXD .01UF +-10% 50VOC CER 28480 0160-6500
A4CT7 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
AACTS 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A4C78 0160-8500 3 CAPACITOR-FXD ,01UF +-10% 50VDC CER 28480 0160
A4 0160-6500 3 CAPACITOR-FXD .01UF +l10% 50VDC CER 28480 0180-8500
A4C81 0160-6500 3 CAPACITOR-FXD .OIUF +-10% SOVDC CER 28480 0160-6500
A4C82 0160-6500 3 CAPACITOR-FXD .01UF +-10% MVDC CER 28480 0160-6500
A4C83 0160-6500 3 CAPACITOR-FXD 01 UF - -10% 50VDC CER 28480 0160-6500
A4C84 0180-8500 3 CAPACITOR-FXD .OIUF +10% 50VDC CER 28480 01808500
A4C85 0160-6500 a CAPACITOR-FXD .OIUF + -10% 50VDC CER 2.9480 0160-8500
A4C86 0160-6500 3 CAPACITOR-FXD .01 UF +-10% 50VDC CER 28480 0160-6500
A4C87 0160-6500 3 CAPACITOR-FXD .OIUF +-10% 50VDC CER 28480 01
A4C88 0160-6500 3 CAPACITOR-FXD .01UF t-10% 50VDC CER 28480 0160-8500
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A4C89 0160-6500 3 CAPACITOR-FXD .01UF +-10% SOVDC CER 28480 0160-6!
A4C80 0160-6500 3 CAPACITOR-FXD .OIUF +-10% 50VDC CER 28480 01666500
A4CY1 0160-6500 a CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A4C82 0160-8500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A4C93 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A4CO4 01606500 3 CAPACITOR-FXD 01UF +-10% 50VDC CER 28480 0160-6500
A4C95 0180-6500 3 CAPACITOR-FXD .01UF t-10% S0VDC CER 28489 0160-6500
A4C08 01680-6500 3 CAPACITOR-FXD .OIUF +-10% 50VDC CER 28480 0160-8500
A4C87 01 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A4C88 0180-6500 3 CAPACITOR-FXD .01UF 4-10% 50VDC CER 26480 0160-6500
A4C99 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A4C100 0160-6500 3 CAPACITOR-FXD .01UF t-10% 50VDC CER 28480 0160-6500
A4C101 0180-6500 3 CAPACITOR-FXD Q1UF +-10% 50VDC CER 28480 0160-6500
A4C102 0160-6500 3 CAPACITOR-FXD .01UF 4-10% 50VDC CER 28480 0160-6500
A4C103 01606500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A4C104 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A4C105 0160-8500 3 CAPACITOR-FXD ,01UF +-10% 50VDC CER 28486 0160-6500
A4C106 0160-68500 3 CAPACITOR-FXD ,01 UF }-10% S0VDC CER 28483 0160-6500
A4C107 0160-6500 3 CAPACITOR-FXD .OIUF +-10% 50VDC CER 28489 0160-6500
A4C108 01606623 5 CAPACITOR-FXD .IUF 4-20% 50VDC CER 28486 01606623
A4CP1 125 1-6047 0 28 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 26480 | 25 i-6947
A4CR1 1902-0041 4 I DIODE-ZNR 5.1 IV 5% DC-35 PD=,4W 28480 1902-0041
A4CR4 1901-0033 2 7 DIODE-GEN PRP 180V 200MA DO-7 28480 1902-0033
A4CRS 1901-0731 7 9 DIODE-PWR RECT 400V 1A 28480 1901-0731
A4GR7 1902-1399 8 3 DIODE-ZNR 18.0V 2% PD = 4W 02037 IN5248
A4CRY 1901-0731 7 DIODE-PWR RECT 4WV IA 28480 1901-0731
A4CR10 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A4CR11 1901-0731 7 DIODE-PWR RECT 400V IA 28480 190-0731
A4CR12 1901-0731 7 DIODE-FWR RECT 400V 1A 28480 1901-0731
A4CR13 1901-0033 2 DIODE-GEN PRP 180V 200MA Do-7 28480 1801-0033
A4CR14 1901-0033 2 DIODE-GEN PRP 180V 200MA w7 28480 1901-0033
A4CR15 1902.1399 7 DIODE-ZNR 18.0V 2% PD =.4W 02037 INS248
A4CR16 1901-0731 7 DIODE-PWR RECT 4WV IA 28480 1901-0731
A4CR17 1901-0731 7 DIODE-PWR RECT 4WV 1A 28466 1901-0731
A4CR18 1901-0731 7 DIODE-PWR RECT 4WV 1A 28480 1901-0731
A4CR19 1901-0033 2 DIODE-GEN PRP 180V 200MA W-7 28480 1901-0033
A4CR20 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 19801-0033
A4CR23 1902-1368 7 DIODE-ZNR 18.0V 2% PD=.4W 02037 INS248
A4CR24 1884-0250 7 1 THYRISTOR-TRIAC TO-220AB 01928 725008
A4CR25 1902-0052 7 1 DIODE-ZNR 6.81V 2% PD = .4W 02037 0016-1135
A4CR26 190-0731 7 DIODE-PWR RECT 4WV 1A 28480 1901-0731
A4CR27 1901-0033 2 DIODE-GEN PRP 180V 200MA DC-7 26480 1801-0033
A4CR28 1%1. 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A4CR29 1801 9 2 DIODE-ZNR 15V 5% W-I 5 PD = | W TC =-,057% 28480 1901-0202
A4CR30 1802-0202 9 DIODE-ZNR 15V 5% w-15 PD=IW TC+-57% 28480 1902-0202
A4CSA1 12516947 0 28 CONNECTOR-SGL CONT PIN 025IN-BSC-5ZSQ 26480 1251-6947
A4CSA2 12516947 0 CONNECTOR-SGL CONT PIN 025IN-BSC-SZSQ 28486 1251.6947
AdJ2 12516656 0 1 CONNECTOR 18-PINM POST TYPE 28480 12516856
A4J3 125 1-4573 4 1 CONNECTOR-PC EDGE 25-CONT/ROW 2-ROWS 28480 1251.4573
Ad4JU1 1251.6947 0 CONNECTOR-SGL CONT PIN .025IN BSC-825Q 28480 1251-6947
Adu2 1251-8647 0 CONNECTOR-SGL CONT PIN .025IN BSC-S7SQ 28486 1251-8947

1258-0141 5 5 JUMPER-REMOVABLE FOR ,OQSIN&O PINS 28460 1258-0141
A4JUS 1251.6047 0 CONNECTOR-SGL CONT PIN .025IN BSC-s7SQ 28480 12516947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SC PINS 28483 1258-0141
A4JUB 1251-6847 0 CONNECTOR-SGL CONT PIN .025IN BSC-8ZSQ 28480 1251-6847
1258-0141 5 JUMPER-REMOVABLE FOR .025iN SQ PINS 28480 1258-0141
Ad4JU14 1251-6047 0 CONNECTOR-SGL CONT PIN .025IN BSC-SZSQ 28480 1251-6847
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141
AdJU-14 12516947 0 CONNECTOR-SGL CONT PIN .025IN BSC-SZSQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 12560141
A4JW1 081 1-3587 5 3 RESISTOR 0 OHMS 03123 104
AdIW2 061 1-3667 5 RESISTOR 0 OHMS 03123 104
ALIW3 0811-3587 5 RESISTOR 0 OHMS 03123 104
A4IW4 1 Fy 751 364-8047 0 28480 125+-6047

by o t Y
A4Q1 1853-0512 9 3 TRANSISTOR PNP PD-50W FT = 20MHZ 28480 1853-0512
AdQ2 1854-0575 6 1 TRANSISTOR NPN S$1PD=625MW FT=50MHZ 04713 MPS-A42
A4Q3 1853-0512 9 TRANSISTOR PNP PD-50W ET =20MHZ 28480 1853-0512
AdQ4 1853-0512 9 TRANSISTOR PNP PD =50W FT=20MHZ 28480 1853-0512
A4Q5 1853-0012 4 ! TRANSISTOR PNP S| TO-39 PD =800MW 01295 2N2504A
A4Q8 1854-0053 5 ! TRANSISTOR NPN 2N2218 S| TO-5 PD = 800MW 04713 2N2218
A4Q7 1853-0036 2 I TRANSISTOR PNP S| PD-310MW FT-250MHZ 28480 1853-0038

See introduction to this section for ordering information.

* Indicates factory selected value
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Replaceable Parts

Model 4935A

eference P Part . fr fr Part
es?gna or umber 8 Qty Description ode umber
AdR1 0757-0465 6 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
AdR2 0698-6360 6 2 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A4R3 0757-0819 4 1 RESISTOR 909 1% .5W F TC=0+-100 28480 0757.0819
AdR4 0757-0442 9 19 RESISTOR 10K 1% .125W F TC=04+-100 24546 C4-1/8-TO-1002-F
A4R5 0698-8827 4 5 RESISTOR 1M 1% .125W F TC=0+-100 26480 0698-8827
AdRE 0698-8826 3 3 RESISTOR 825K 1% .125W F TC =0+-100 28480 0698-8826
A4R7 0698-8826 3 ESISTOR 825K 1% .125W F TC=0+-100 28480 0608-8826
A4R8 0698-8827 4 HESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A4Rg 0648-8827 4 RESISTOR 1M1% .125W F TC=0+-100 28480 0698-8827
A4R10 0698-8826 3 RESISTOR 825K 1% .125W  FTC-Ot-100 28460 0698-8826
A4R11 0698-8824 ! RESISTOR 562K 1% .125W F TC =0+-100 28460 0698-8824
AdR12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R13 0757-0465 6 SISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1003-F
A4R14 0698-6360 6 RESLSTOR 10K .19% .125W F TC=0+-25 28480 0898-8360
A4R15 DRY8-1440 7 2 RESISTOR 196 1% .125W F TC -0 +-100 24546 C4-1/8-T0-196R-F
AdR16 0698-3440 7 RESISTOR 196 1% .125W F TC =0 +-100 24546 C4-1/8-T0-196R-F
A4R17 0757-0465 6 RESISTOR 100K 1% 125w F TC=0 t-100 24546 €4-1/8-T0-1003-F
A4R19 0757-0280 3 3 RESISTOR 1K 1 FTC=0+-100 24546 C4-1/8-T0-1001-F
AdR20 0757-0442 9 RESISTOR 10K % 125W FIC=0+- 100 24546 C4-1/8-T0-1002-F
A4R21 0757-0442 9 RESISTOR 10K 1% .125W F TC =0 +- 24546 C4-1/8-T0-1002-F
A4R22 0757.0442 9 RESISTOR 10K 1%,125W F TC = 0+-100 24546 C4-1/8-T0-1002-F
A4R23 07570288 1 1 RESISTOR 9.09K 1%.125W F TC =01-100 is701 MF461/8-T0-9091-F
A4R24 0757-0420 3 4 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751=F
A4RZ5 0757.0420 3 RESISTOR 750 1% .125W F TC =0+-100 24546 C4-1/8-T0-751=F
A4RZ7 0698-0083 8 2 RESISTOR 1.96K 1% .125W F TC =0 +-100 24546 C4-1/8-T0-1961-F
AdR28 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8T0-1003-F
A4R29 1810-0207 9 K-RES 8-SIP 22.0K OHM X 7 01121 208A223
AdR30 0757-0465 6 RESISTOR 1OOK1% 125W F TC=0+-100 24546 €4-1/8-T0-1003-F
AR 2100-3882 a 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A4R33 0757-0418 7 1 RESISTOR511 1% ,125W F TC=0+-100 24546 Cd-1/8-T0-51 IR-F
A4R34 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 ©4-1/8-TO-1961-F
A4R35 0757-0442 9 RESISTOR 10K 1% ,125W F TC =0+-100 24546 Ca-1/8-T0-1002-F
A4R36 0757-0394 0 2 RESISTORS 51.5 1% .126W F TC=0+-100 02995 50338
A4R37 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1331-F
A4R38 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-TO-751-F
A4R39 0757-04 3 RESISTOR 750 1% .126W F TC=0+-100 24546 C4-1/8-T0-751-F
A4R40 0757-046 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/a-TO-1003-F
A4R41 0757-0280 3 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 Ca- 1/3 T0-1001-F
AdR42 2100-3881 7 2 RESISTOR-TRMR 500 10% C TOP-ADJ17-TRN 28480 2100-3881
A4R43 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC =0+-100 24546 C4-1/8-TO=5111-F
AdR44 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0=5111-F
A4R45 0757-0442 9 OR 10K 1% .125WF TC=0+-100 24546 C4-1/8-T0 = 1002-F
A4R4B 0757-0458 7 3 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0=5112-F
A4R47 0698-3156 2 ! RESISTOR 14.7K 1% .125W FTC=0+-100 24546 C4-1/8-T0-1472-F
AdR48 0698-3 152 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 C4-1/8-70-3481-F
faRr49 0757-0458 7 RESISTOR 51,1K 1% ,125W F TC=0+-100 24546 4-1/8-T0-5112-F
A4R52 0757.0442 g RESISTOR 10K 1% ,125W F TC =0+-100 24546 ca 1/8-T0-1002-F
A4RS53 0698-3160 8 5 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 04-1 /8-T0-3162-F
A4R5H4 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R55 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4RS6 0757.0280 3 RESISTOR 1K 1% .125W TC =0+-100 24546 C4-1/8-T0-1001-F
A4R57 0757-0458 7 RESISTOR 51.1K 1% ,126W TC=0+-100 24548 C4-1/8-T0-5112-F
A4R58 0698-3451 0 1 RESISTOR 133K 1% .125W TC=0+-100 24546 C4-1/8-T0-1333-F
AdRS9 0757-0442 9 RESISTOR 10K 1% .125W TC~0+-100 24546 C4-1/8-T0-1002-F
A4RB0 0757-0442 9 RESISTOR 10K 1% ,125W TC =0+-100 24546 C4-178-T0-1002-F
A4RB1 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4RB2 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4R83 0757-0442 9 RESISTOR 10K 1% .125W TC =0 +-100 24546 C4-1/8-T0-1002-F
A4RE4 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-10-3162-F
A4RB5 0757-0421 4 ! RESISTOR 825 1% .125W TC=0+-100 24548 C4-1/8-T0-825R-F
A4R66 0757-0442 9 RESISTOR 10K 1% .125W TC =0+ -100 24546 Ca4-1/8-T0-1002-F
A4R67 0757.0443 0 1 RESISTOR 11K 1% .125W TC =0 +-100 24546 C4-1/8-T0-1102-F
A4R68 0757.0441 8 ! RESISTOR 8.25K 1% .125W TC=0+-100 24546 Ca4-1/8-70-8251-F
A4RBS 0757.04 19 ] 1 RESISTOR681 1% .125W TC =0+-100 03293 C4-1/8-TO-681R-F
A4R70 0757-0422 5 1 RESISTOR 908 1% .125W TC =0+-100 24546 C4-1/8-T0-1002-F
B4R71 0757-0442 9 RESISTOR 10K 1%.125W TC =0+-100 24546 C4-1/8-TO-1002-F
A4R72 2100-3881 7 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A4R73 0757-0279 0 2 RESISTOR 3.16K 1% .125W TC=0+-100 24546 Ca- \}\/a-To-al 61-F
A4RT74 2100-3882 7 RESISTOR TRMR 2K 10% C TOP-ADJ17-TRN 28480 21 W-3882
A4RTS 0757-0422 9 RESISTOR 10K 1% .125W TC=0+-100 24546 C4-1/8-T0-1002-F
A4R78 0757-0442 9 RESISTOR 10K 1% .125W TC =0+-100 24546 C4-1/8-T0-1002-F
A4R77 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R78 0757-0180 2 2 RESISTOR 31.6K 1% .125W TC=0+-100 28480 0757.0180
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Modd 4935A Replaceable Parts
eference P Part . fr fr Part
geselgnator umber 8 Qty Description (@ode umber
A4R79 0757-0180 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0180
A4R80 0757-0428 1 2 RESISTOR 1.82K 1%.125W 02995 MF4C-1
A4R81 0757-0431 6 1 RESISTOR 2. 43K 1% 125W 02995 MF4C-1
A4R82 0698-0084 9 I RESISTOR 2,5k 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A4R83 0698-6393 1 1 RESISTORS85 {% .125W F TC=0+ 100 02995 5033R
A4Rg2 0757-0279 0 RESISTOR 31.6 1% .125W F TC=0+-100 24546 C4-1/8-10-3161-F
A4R93 0698-8327 4 RESISTOR 1M 1% .125W F TC =0+-100 28480 0698-8827
A4R94 0757-0442 9 RESISTOR 10K 1% .125WF TC=0+-100 24546 C4-1/840-1002-F
A4RY5 0757.0394 0 ! RESISTOR 51.1 1% ,125W F TC=0+-100 24546 C4-1/8-10-51R1-F
A4R9E 0757-0442 9 RESISTOR 10K 1% .125W TC=0+-25 24546 Ca-1'/&T0-1002-F
A4R97 0698-3150 0 ! RESISTOR 2,37K 1% , \%Fw 02995 MF4C-1
A4R98 0757-0280 3 RESISTOR 1K 19,125 02273 CEA-9937
4R0! 0698-3157 0 ! RESISTOR 19.6K 1%.125W 02273 CEA-993
A4R100 0757-0428 1 RESISTOR 1.62K 1% ,125W 02995 MF4C-1
A4R103 0757-0280 3 RESISTOR 1K 1%.125W 02273 CEA-9937
A4R104 0608-8827 4 RESISTOR 1M 1% .125W F TC=0+-100 0698-8827
A4R201 0811-3587 5 3 RESISTOR 0 OHMS 03123 104
A4R202 08 11-3567 5 3 RESISTOR 0 OHMS (FOR FURTHER USE) 03123 104
A4R203 081 1-3587 5 3 RESISTOR 0 OHMS 03123 104
A4R204 08 11-3587 5 3 RESISTOR 0 OHMS (FOR FURTHER USE) 03123 104
A4S/S 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SO 26460 1251-6947
AaT1 9100-2647 8 ! TRANSFORMER, AUDIO 26480 9100-2647
A4TP 1 0360-0535 0 3 TEST PIN.025-IN-BSC-S2 SO 28480 0360-0535
AdTP2 0360-0535 0 TEST PIN.025.IN-BSC-SZ 8Q 28480 0360-0535
A4TP3 0360-0535 0 TEST PIN.025-IN-BSC-82 SQ 28480 0360.0535
A4TP4 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-ESC-SZ  8Q 28480 1251-6947
A4TPS 1251-6947 0 CONNECTR-SGL CONT PIN.025IN-ESC-SZ SQ 28480 1251-6947
A4TP6 1251-6947 0 CONNECTR-SGL CONT  PIN.025.IN-BSC-SZ SO 28480 1251.6947
AATP7 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ SQ 2.3460 1251-6947
A4TP8 1251-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ  8Q 28460 1251-6947
A4TP 1251-6947 0 CONNECTR-SGL CONT  PIN.025.IN-BSC-SZ  SQ 284.30 125 1-6947
A4TP10 1251-6947 0 CONNECTR-SGL CONT  PIN.025.IN-BSC-SZ  SQ 28480 1251-6947
A4TP11 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SO 28480 1251-6947
AdU1 1826-0679 2 ! IC OP AMP LOW-BIAS-H-IMPD T0-99 PKG 01928 CA3140AT
Adl2 1820-1932 0 2 IC MV CMOS MONOSTBL RETRIG/RESET DUAL 04713 MC14538BCP
A4U3 1820-1932 0 IC MV CMOS MONOSTEL RETRIG RESET DUAL 04713 MC14538BCP
A4U4 1820.0939 5 3 IC FF CMOS D-TYPE POS-EDGE-IRIG DUAL 01928 CD401 3AF
A4U5 1820-0939 5 IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 01928 CD401 3AF
A4UB 1820-2472 5 ! MICROPROCESSOR ~ MK3872 28480 1820-2472
A4U7 8201 827 2 ! IC DCDR CMOS 4-T0-16-LINE 27014 MM74C154N
A4U8 1826-0728 2 2 IC PRECISION GEN. PURPOSE VOLT REG. 28480
A4U9 1826-0411 0 2 IC TIMER CMOS 04713 MCASSSBCP
A4U10 1826-0411 0 IC TIMER CMOS 04713 MC14536BCP
AdU11 1820-1956 8 7 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4U12 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4U13 1820-2566 8 ! IC BFR CMOS LINE DRVR QUAD 27014 MM74C240N
A4U14 1826-0728 2 IC PRECISION GEN. PURPOSE VOLT. REG. 28480 1826-0728
A4U15 1820-1745 3 1 IC GATE CMOS NOR QUAD 2-INP 04713 MC14001BCP
A4U16 1820-2576 0 3 IC GATE CMOS NAND QUAD 2-INP 04713 MC140118CL
A4U17 1820-2576 0 IC GATE CMOS NAND QUAD 2.INP 04713 MC14011BCL
A4U18 1820-0939 5 IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 01920 CD4013AF
A4U19 1820-2576 0 IC GATE CMOS NAND QUAD 2.|NP 713 MC14011BCL
A4U20 1820-1960 4 ! IC GATE CMOS NAND DUAL 4-INP 04713 MC14012BCP
A4U21 1826-0667 8 ! IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A4U23 1820-3008 3 1 IC OSC ECL 04713 MM74HCUO4N
A4U24 1826-0712 4 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 MC353N
A4U25 1826-0138 8 ! IC COMPARATOR GP QUAD 14- DIP P PKG 01295 LM336N
A4U26 1820-1956 8 IC LCH CMOS COM CLOCK QU 01928 CD4042BE
A4U27 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
4028 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4l129 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4U30 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4U32 1820-1478 0 ! IC CNTR ASYNCH 01698 SN57246N
4U 1826-0508 6 1 IC CONV 10-B-D/A 16-DIP-C PKG 24355 AD561JD
A4U34 1820-1441 6 5 C ADDRTTL LS BIN FULL ADDR 4-BIT 01295 SN74L5283N
A4U3S 1820-1441 6 IC ADDR TTL LSBIN FULL ADDR 4-B/T 01295 SN74LS283N
AdU3s 1820-1441 6 IC ADDRTTL LS BIN FULL ADDR 4-BIT 01295 SN74(S283N
Aal)a7 1820-1441 6 IC ADDR TTL LS BIN FULL ADDR 4-BIT 01295 SN74LS283N
A4l3s 1820-1441 [ IC ADDR TTL LS BIN FULL ADDR 4-BJT 01295 SN74L.8283N
A4U40 1826-0779 3 1 IC MULTIPLXR 4-CHAN-ANGL DUAL 16-DIP-P 24355 AD7502N
AdU41 1826-0735 1 3 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5

See introduction to this section for ordering information.

Indicates factory selected value
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Replaceable Parts Model 4935A
eference P Part L fr fr Part
Bes?gnator number Qty Description ode MUmber
AdU42 1826-1071 0 ! IG OP AMP 28480 1826-1071
A4U43 1818-1574 1 ! IC NMOS 32768 (32K) ROM 450-NS 3.5 55576 SYP2332  MASKED
AqUa4 1820-1730 6 3 IC FF TTL LSD-TYPE WS-EDGE-TRIG COM 01295 SN74LS273N
AdU45 1820-1195 7 1 IC FF_TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74SL175N
A4U46 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
AdU47 1820-1 730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A4U48 1820-1112 8 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A4U49 1820-1 199 1 1 {C INV TTL LS HEX I-INP 01295 SN74LS04N
4Us0 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
AdUs2 1826-0735 1 IC OP AMP H-SLEW-RATE &-DIP-P PKG 34371 HA3-2507-5
A4U53 1826-0735 IC OP AMP H-SLEW-PATE 8-DIP-P PKG 34371 HA3-2507-5
A4XUG | m-0654 4 ! SOCKET-IC  40-CONT DIP-SLDR 26460 1200-0654
AdXU32 1200-0838 ! i SOCKET-IC 14 PIN 28480 1200-0838
A4Y1 0410-1180 0 ! CRYSTAL-4.000MKZ 26480 0410-1180
A4Y3 0410-1327 9 ! CRYSTAL-4.1984304MHZ 28480 0410-1327
A4 MISCELLANEOUS PARTS
0360-0124 3 13 CONNECTOR-SGL CONT PIN ,04IN-RSCSZ RND 28480 0360-0124
200-0666 1 3 SOCKET-XSTR 3-CONT POWER DIP-SLDR 28480 1200-0668
1251-4259 3 5 CONNECTOR-SGL CONT PIN .031-IN-BSC-SZ 28480 1251-4258
1251-5063 8 1 CONNECTOR 8-PINM POST TYPE 28480 12515063
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Model 4935A Replaceable Parts

eference P Part 8 glfr fr Part

Bes?gnator umber Qty Description ode umber
A5 - BATTERY CHARGER BOARD (Opts 001 & 003)

AS 04935-60029 | 5 1 BATTERY CHARGER BOARD (OPTS 001 & 003) 28480 04935-60029
ASC1 0180-0201 3 1 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X8035A2
A5C2 0180-1746 5 1 CAPACITOR-EXD 15UF +-10% 20VDC TA 56289 150D156X902082
A5C3 0180-0097 7 1 CAPACITOR-FXD 47UF +-10% 35VDC TA 56289 150D476X903552
A5C4 0180-0576 5 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
ASC5 0160-0576 5 CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 0160-0576
A5C8 0160-0576 5 CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 0160-0576
A5C7 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A5C8 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
ASCR1 1801-0050 3 19 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1801-0050
A5CR2 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR3 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1901-0050
ASCR4 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A5CR5 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR8 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
ASCR10 1901-1091 4 3 DIODE-PWR RECT 50V 5A 200NS 03508 A115F
ASCR12 1902-0041 4 1 DIODE-ZNR 5.11V 5% DO0-35 PD = .4W 28480 1902-0041
ASCR14 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A5CR15 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR16 1902-0554 4 1 DIODE-ZNR 10V 5% D0-15 PD=1W TC = +.06% 28480 1902-0554
ASCR17 19020184 6 2 DIODE-ZNR 16.2V 5% DO0-35 PD =.4W 28480 1902-0184
ASCR18 1802-0184 6 DIODE-ZNR 16.2V 5% D0-35 PD = .4W 28480 1902-0184
A5CR19 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A5CR20 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A5CR21 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR22 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A5CR23 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A5CR24 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A5CR25 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR26 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR27 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A5SCR28 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A5CR29 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
ASCR30 1901-1091 4 DIODE-PWR RECT 50V 5A 200NS 03508 A115F
ASCR31 1901-1091 4 DIODE-PWR RECT 50V 5A 200NS 03508 A115F
ASF1 21100712 2 3 FUSE 4A 125V .281X.093 75015 21100712
ASF2 2110-0712 2 FUSE 4A 125V .281X.093 75915 21100712
A5F3 2110-0712 2 FUSE 4A 125V .281X.093 75915 2110-0712
A5J2 1251-4245 7 2 CONNECTOR 2-PIN M POST TYPE 28480 1251-4245
A5J3 1251-4245 7 CONNECTOR 2-PIN M POST TYPE 28480 1251-4245
A5J4 1251-4246 8 1 CONNECTOR 3-PIN M POST TYPE 28480 1251-4246
ABK1 0480-0569 5 1 RELAY 4C 24VDC-COIL 2A 115VAC 28480 0490-0589
A5Q1 1853-0406 0 2 TRANSISTOR PNP 2N6476 S| TO-220AB 01928 2N6478
A5Q2 1854-0575 6 1 TRANSISTOR NPN St PD =625MW FT =50MHZ 04713 MPS-A42
A5Q3 1853-0036 2 5 TRANSISTOR PNP Si PD =310MW FT =250MHZ 28480 1853-0036
A5Q4 1854-0215 1 4 TRANSISTOR NPN St PD =350MW FT =300MHZ 04713 2N3904
A4Q5 1853-0036 2 TRANSISTOR PNP St PD =310MW FT =250MHZ 28480 1853-0036
A5Q8 1853-0036 2 TRANSISTOR PNP S| PD =310MW FT =250MHZ 28480 1853-0036
A5Q8 1853-0036 2 TRANSISTOR PNP S| PD =310MW FT =250MHZ 28480 1853-0036
A5Q10 1854-0215 1 TRANSISTOR NPN SI PD =350MW FT =300MHZ 04713 2N3904
A5Q11 1854-0215 1 TRANSISTOR NPN S| PD =350MW FT =300MHZ 04713 2N3904
A5Q12 1854-0215 1 TRANSISTOR NPN S| PD =350MW FT =300MHZ 04713 2N3904
A5Q13 1854-0727 0 1 TRANSISTOR NPN 2N647 S! TO-220AB 0192B 2N6474
A5Q14 1853-0036 2 TRANSISTOR PNP SI PD =310MW FT =250MHZ 28480 1853-0038
ASQ15 1853-0406 0 TRANSISTOR PNP 2N6476 SI TO-220A8 01928 2N6476
A5R1 0757-0418 9 2 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-TO-819R-F
A5R2 0757-0465 6 3 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
ASR3 0757-0458 7 1 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5112-F
ASR4 0757-0442 9 5 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
ASR5 0757-0280 3 4 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
A5SR7 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1002-F
ASR8 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24548 C4-1/8-T0-1003-F
ASR9 - 0 3 RESISTOR 121.78K .1%.125W F TC=0+-25 28480 0699-0853
ASR10 0757-0442 9 RESISTOR 10K 1% .125W F TG =0+-100 24548 C4-1/8-TO-1002-F
AS5R11 0689-0591 5 2 RESISTOR 140.158K .1% .125W F TC=0+-25 28480 0689-0581
ASR13 0698-6358 2 1 RESISTOR 100K .1% .125W F TC=0+-25 28480 0898-6358

Sce introduction to this section for ordering information.

* Indicates factory selected value
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Replaceable Parts Model 4935A
eference P Part 8 . Blfr fr Part
esignator umber Qty Description ode umber

ASR14 0699-0653 0 RESISTOR 121.78K .1%.125W F TC=0+-25 28480 0699-0653
ASR16 0699-0653 0 RESISTOR 121.78K .1% .125W F TC=0+-25 28480 0899-0653
ASR17 0699-0591 5 RESISTOR 140.158K .1% .125W F TC=0+-25 28480 0699-0591
A5R19 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A5R20 0811-1676 4 2 RESISTOR 6.8 1% .5W F TC = +-100 28480 0811-1676
ASR21 0698-3409 8 2 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 0698-3409
ASR22 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
A5R23 0898-3407 8 2 RESISTOR 1.86K 1% .5W F TC=0+-100 28480 0688-3407
A5R24 0698-3409 8 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 06888-3409
A5R25 0698-3150 8 1 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2371-F
ABR27 0898-6360 6 4 RESISTOR 10K .1% .1256W F TC=0+-25 28480 0698-6360
ASR28 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 06898-6380
A5R29 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 Ca-1/8-TO-1002-F
A5R30 - 8 1 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1861-F
A5R31 0757-0465 ] RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A5R32 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-TO-619R-F
A5R33 0811-1676 4 RESISTOR 6.8 1% .5W F TC= +-100 28480 0811-1678
A5R34 0811-1672 8 1 RESISTOR 3.3 5% 2W PW TC - 0+-400 75042 BWH2-3Rg-J
ASR35 0698-3407 8 RESISTOR 1.96K 1% .5W F TC=0+-100 28480 0698-3407
ASR36 0698-3404 3 1 RESISTOR 383 1% .5W F TC=0+-100 28480 0698-3404
ASR37 0757-0280 3 RESISTOR 1K 1% .125W F TC =0+-100 24548 C4-1/8-TO-1001-F
A5R38 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A5R39 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
ASR40 0757-0280 3 RESISTOR 1K 1% 125W F TC=0+-100 24546 C4-1/8-TO-1001F
A5R41 0757-0814 3 1 RESISTOR 511 1% 126W F TC=0+-100 28480 0757-0814
ASTP1 0360-0124 3 2 CONNECTOR-SGL CONT P.04-IN-BSC-SZ RND 28480 0360-0124
ASTP2 0360-0124 3 CONNECTOR-3GL CONT P.04-IN-BSC-SZ RND 28480 0360-0124
ASU1 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01285 LM330N
A5U2 1826-0712 4 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DiP-P 27014 LF353N
A5 MISCELLANEOUS PARTS
0490-0570 8 1 SOCKET-RLY 6-CONT CRADLE PC 28480 0480-0570
1205-0309 7 2 HEAT SINK (Q1,Q15) 28480 1205-0309
12050512 9 1 HEAT SINK SGL TO-220-CS 28480 12050512
1251-6859 3 1 CONNECTOR 18-PIN F POST TYPE 28480 1251-6859
8120-3181 8 2 CABLE ASSY-FLEX COND 28480 8120-3181

Tese Doy

AP Iecad! G
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Model 4935A Replaceable Parts
eference P Part 8 gfr fr Part
Bes'ignator umber Qty Description ode umber
A6 - REAR PANEL ASSEMBLY

A8 04935-60108 | 8 1 REAR PANEL ASSEMBLY 28480 04935-60108

ABLF 9135-0284 1 1 LINE MODULE-FILTER 28480 0960-0443

ABT1 9100-4205 8 1 TRANSFORMER-AC POWER 28480 9100-4205
0360-1251 9 1 TERMINAL-SLDR LUG FOR #12 SCR 28480 0360-1251
0890-0311 4 TUBING-HS .187-D/.083-RCVD 00000 ORDR BY DSCRPTN
0890-0100 9 1 TUBING-HS .093-D/.046-RCVD 00000 ORDR BY DSCRPTN
1400-0249 o 6 CABLE TIE .062-.625 DIA NYL 06383 PLIM-8
1510-0038 8 1 BINDING POST ASSY SGL THD-STUD 28480 1510-0038
2190-0027 2 1 WASHER-LK HLCL 1/4 IN 255-IN-ID 28480 2190-0027
2360-0242 8 4 SCREW-MACH 6-32 1.25-IN-LG 00000 ORDR BY DSCRPTN
2420-0023 1 4 NUT-HEX-W/LKWR 6-32-THD .094-IN-THK 00000 ORDER BY DSCRPTN
2950-0006 3 1 NUT-HEX-DBL-CHAM 1/4-32-THD 00000 ORDR BY DSCRPTN
8150-2846 3 WIRE 18AWG 300V PVC 19X30 105C 28480 8150-2846
04935-00001 5 1 REAR PANEL (BLAN 28480 04935-00001
7100-1288 1 1 TRANSFORMER-COVER 28480 7100-1288
04935-61601 1 1 JUMPER CABLE 28480 04935-61601
04935-61602 | 3 1 JUMPER CABLE 28480 04935-61602

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

Model 4935A

eference P Part 8 , ‘M’Ifr fr Part

Bes gnator umber Qty Description ode umber
A13 - RECEIVER BOARD (Par Units only)

A13 0493560034 | 6 1 RECEIVER BOARD WITH PAR 28480 04935-60034
A13C1 0180-3124 7 1 CAPACITOR-FXD 75UF +100-20% 300VDC AL 28480 0180-3124
A13C2 0180-1746 5 3 CAPACITOR-FXD 15UF +-10% 20 VDC TA 56289 150D156X902082
A13C3 0180-1746 5 CAPACITOR-FXD 15UF +-10% 20VDC TA 56289 150D156X902082
A13C4 0180-1746 5 CAPACITOR-FXD 15UF +-10% 20VDC TA 56289 150D156X902082
A13C5 0160-6623 5 75 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C8 0160-5719 1 1 CAPACITOR-FXD 620PF +-5% 300VDC MICA 28480 0160-5719
A13C7 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C8 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C9 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C10 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C11 0180-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C12 0160-6573 5 1 CAPACITOR-FXD 2000PF +-5% 300VDC MICA 28480 0160-8573
A13C13 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C14 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C15 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C18 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C17 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C18 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C19 0160-6539 1 10 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6539
A13C21 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C22 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C23 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C24 0140-0190 7 2 CAPACITOR-FXD 39PF +-5% 300VDC MICA 72136 DM15E390J030WV1CR
A13C25 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C26 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C27 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6539
A13C28 0180-0374 3 11 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C29 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C31 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A13C32 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C33 0160-6623 5 CAPACITOR-FXD .1UF_+-20% 50VDC CER 28480 0160-8623
A13C34 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C35 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C36 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13Ca7 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-68623
A13C38 0140-0190 7 CAPACITOR-FXD 39PF +-5% 300VDC MICA 72138 DM15E390J030WVICR
A13C41 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A13C42 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50vVDC CER 28480 0160-6623
A13C43 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C44 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C45 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C46 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 1500106X902082
A13C47 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C49 0160-7103 1 1 CAPACITOR-FD 600PF +-1% 300VDC MICA 28480 0160-7103
A13C50 0160-7099 7 5 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A13C51 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C52 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A13C56 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C57 0160-2222 2 1 CAPACITOR-FXD 1500PF +-5% 300VDC MICA 28480 0180-2222
A13C58 0160-7100 9 14 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C59 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C60 0160-7098 5 2 CAPACITOR-FXD 1100PF +-1% 100VDC MICA 08113 0160-7098
A13C61 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C62 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C83 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C64 0180-0197 8 4 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A13C65 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A13C66 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C67 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C88 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C89 0160-6268 4 2 CAPACITOR-FXD 1000PF +-1% 500VDC MICA 08113 0160-6268
A13C70 0160-6595 4 2 CAPACITOR-FXD 4700PF +-1% 300VDCMICA 08113 0160-6505
A13CT1 0160-6268 4 CAPACITOR-FXD 1000PF +-1% 500VDC MICA 08113 0160-6268
A13CT72 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C73 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A13C74 0160-6802 7 1 CAPACITOR-FXD 110PF +-1% 300VDC MICA 08113 0160-6802
A13C75 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13CT76 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
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Model 4935A Replaceable Parts
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A13C77 0160-6623 5 CAPACITOR-FXD .1UF +-20% 40VDC CER 28480 0160-6623
A13C78 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VOC CER 28480 0160-8623
A13C79 0160-7102 4 1 CAPACITOR-FXD 5100PF +-1% 300VDC MICA 08113 0160-7102
A13C80 0140-6918 7 1 CAPACITOR-FXD 300PF +-19% 300VDC MICA 08113 0160-6918
A13C81 0160-5877 2 5 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-5877
A13C82 0160-7099 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A13C83 0160-6623 5 GAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C84 0160-5877 2 GAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-5877
A13C85 0160-7100 9 GAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C87 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C88 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A13C89 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6539
A13C90 0180-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C91 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C82 0160-8539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6539
A13C93 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C94 0160-6623 5 CAPACITOR-FXD . 1UF +-20% S0VDC CER 28480 0160-6623
A13C95 0160-7101 0 1 CAPACITOR-FXD 400PF +-1% 300VDC MICA 72138 0160-7101
A13C97 0160-6595 4 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 08113 0160-6595
A13Ce8 0160-6623 5 CAPACITOR-FXD.1UF +-20% 50VDC CER 28480 0160-6623
A13C99 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C100 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6539
A13C101 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0180-6539
A13C102 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C103 0160-7099 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A13C104 0160-5877 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-5877
A13C105 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VOC CER 28480 0160-6623
A13C106 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C107 0180-7089 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A13C108 0180-5877 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-5877
A13C109 0160-6623 5 CAPAGITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C110 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A13C111 0160-7100 1 CAPACITOR-FXD 1700PF +-19% 300VDC MICA 08113 0160-7100
A13C112 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C113 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C114 0160-5863 2 1 CAPACITOR-FXD 330PF +-1% 300VDC MICA 08113 0160-5863
A13C115 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C116 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C117 0160-6823 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C118 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDG MICA 08113 0160-8539
A13C119 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A13C120 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0160-6538
A13C121 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C122 0180-7098 5 CAPACITOR-FXD 1100PF +-1% 500VDC MICA 08113 0180-7088
A13C123 0160-7089 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A13C124 0160-5877 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-5877
A13C125 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0180-7100
A13C126 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C127 0160-6623 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-6623
A13C131 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C132 0160-6623 5 CAPACITOR-FXD .1UF_+-20% 50VDC CER 28480 0160-6623
A13C133 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C134 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C135 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 10VDC MICA 08113 0160-7100
A13C136 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0180-7100
A13C137 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C138 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VOC CER 28480 0160-6623
A13C140 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A13C141 0160-6539 1 CAPACITOR-FXD .01UF +-1% VDC MICA 08113 0160-6539
A13C142 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C143 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C144 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C145 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C146 0160-6539 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 0180-6539
A13C147 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8623
A13C148 0160-6623 5 GAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C149 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C150 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A13C151 0160-7100 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 0160-7100
A13C152 0180-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8623
A13C153 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C154 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C155 0160-5814 3 1 CAPACITOR-FXD 750PF +-5% 300VDC MICA 28480 0160-5814

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

Model 4935A

eference P Part 8 Blfr fr Part
Bes gnator umber Qty Description ode umber
A13C156 0160-5811 a 1 CAPACITOR-FXD 430PF +-1% 300VDC MICA 02367 0160-5811
A13C157 0180-0197 8 CAPACITOR-FXD 2.3UF +-10% 20VDC TA 56289 150D225X0020A2
A13C158 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A13C159 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A13C160 CAPACITOR HAND SELECTED ONLY IF NEEDED
A13C201 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C202 CAPACITOR HAND SELECTED ONLY IF NEEDED
A13C203 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C204 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A13C205 0160-3824 2 1 CAPACITOR-FXD 3900PF +-1% 05176 HEW-249
A13C210 0160-6500 5 1 CAPACITOR-FXD .01UF +-20% 50VDC CER 28480 0160-6500
A13CR1 1901-1068 5 1 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A13CR3 1901-0040 1 3 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A13CR4 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A13CR5 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
A13CR8 1901-0376 6 2 DIODE-GEN PRP 35V 50MA DO-35 28480 1901-0378
A13CR7 1901-0376 6 DIODE-GEN PRP 35V 50MA DO-35 28480 1901-0376
A13CR8 1901-0518 2 6 DIODE-SCHOTTKY 02082 5082-5500
A13CR9 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR11 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR12 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR15 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR16 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR26 1901-0050 3 6 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13CR27 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13CR28 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A13CR29 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13CR30 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1801-0050
A13CR31 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13J1 1250-0257 1 1 CONNECTOR-RF SMB M PC 50-OHM 28480 1250-0257
A13J4 1251-6947 0 34 CONNECTOR-SGL CNT PIN .025-IN-BSC-SZ8Q 28480 1251-6947
A13JU1 1200-0607 8 8 SOCKET-IC 16-CONT DIP IP-SLDR 28480 1200-0607
A13JU1 1251-4398 1 2 SHUNT, 4-POSITION 28480 1251-4398
A13JU2 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A13JU3 1200-0607 8 SOCKET-IC 16-CONT DIP DiP-SLDR 28480 1200-0607
A13JU4 1200-0607 8 SOCKET-IC 16-CONT DIP DiP-SLDR 28480 1200-0807
A13JUS 1200-0607 8 SOCKET-IC 16-CONT DiP DIP-SLDR 28480 1200-0607
A13JUS 1251-4398 1 SHUNT, 4-POSITION 28480 1251-4398
A13JUs 1258-0141 5 2 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1258-0141
A13JU 1251-6947 0 CONNECTOR-SGL CONT PIN .025 IN BSC SZ 28480 1251-8947
A13JU7 1268-0141 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1258-0141
A13JU7 1251-6947 0 CONNECTOR-SGL CONT PIN .025 IN BSC SZ 28480 1251-6947
A13UW2 0811-3587 5 2 RESISTOR 0 OHMS 03123 104
A13R1 0757-0442 9 8 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8.TO-1002-F
A13R2 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R3 0898-4465 8 1 RESISTOR 931 1% .125W F TC=0+-100 24546 C4-1/8-TO-931R-F
A13R4 0608-6393 5 1 RESISTOR 585 1% .125W F TC=0+-25 28480 0698-6393
A13R5 0757-0280 3 4 RESISTOR 1K 1% .125W F TC+0+-100 24546 C4-1/8-TO-1001-F
A13R8 0757-0290 5 5 RESISTOR 6.19K 1% .125W F TC =0+-100 19701 MF4C1/8-TO-6191-F
A13R7 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6191-F
A13R8 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6181-F
A13R9 0698-0084 ] 4 RESISTOR 2.15K 1% .126W F TC=0+-100 24546 C4-1/8-TO-2151-F
A13R10 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 25456 C4-1/8-TO-2151-F
A13R11 0698-0084 9 RESISTOR 2,15K 1% .125W F TC =0+-100 24546 C4-1/8-TO-2151-F
A13R12 0757-0453 2 1 RESISTOR 30.1K 1% ,125W F TCF =0 +-100 24546 C4-1/8-TO-3012-F
A13R15 1810-0281 9 2 NETWORK-RES 1.0-SIP100.0K OHM X 9 01121 210A104
A13R18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R17 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
A13R18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 CR-1/8-TO-1002-F
A13R19 0698-3457 6 1 RESISTOR 316K 1% .125W F TC=0+-100 28480 0698-3457
A13R20 1810-0281 9 NETWORK-RES 10-SIP100.0K OHM X 9 01121 210A104
A13R21 1810-0369 4 2 NETWORK-RES 6-SIP100.0K OHM X § 11236 750-61-R100K
A13R22 0698-6360 6 24 RESISTOR 10K .1% ,125W F TC=0+-25 28480 0698-6360
A13R23 2100-3882 8 3 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A13R24 0698-3153 9 2 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 CR-1/8-TO-3831-F
A13R25 0698-4445 4 1 RESISTOR 5.76K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5761-F
A13R28 0898-3152 8 1 RESISTOR 3.48K 1% .1256W F TC=0+-100 24546 C4-1/8-TO-3481-F
A13R27 0698-3153 9 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3831-F
A13R28 0757-6360 6 RESISTOR 10K .1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
A13R29 0698-8320 8 1 RESISTOR 5K .1% .125W F TC=0+-100 24546 CR-1/8-TO-5001-F
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Model 4935A Replaceable Parts
eference P Part 8 . Elfr fr Part
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A13R30 0757-0416 7 3 RESISTOR 511 1% .125W F TC=0+-100 24546 CR-1/8-T0=511R-F
A13R31 0757-0416 7 RESISTOR 511 1% .126W F TC=0+-100 24548 C4-1/8-TO-511R-F
A13R32 0757-0416 7 RESISTOR 511 1% .126W F TC=0+-100 24546 C4-1/8-TO-511R-F
A13R33 2100-3883 9 4 RESISTOR-TRMR 5K 10% G TOP ADJ 17-TRN 28480 2100-3883
A13R34 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1002-F
A13R35 0757-0420 9 4 RESISTOR 750 1% .125W F TC=0+-100 24546 CR-1/8-TO-751-F
A13R36 0698-4480 7 4 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1582-F
A13R37 0698-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1582-F
A13R38 0757-0424 7 1 RESISTOR 1.1K 1%.125W F TC=0+-100 24546 C4-1/8-TO-1101-F
A13R39 0698-3150 6 3 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2371-F
A13R40 0757-6360 2 RESISTOR 10K 1% .125W F TC=0+-100 24548 CR-1/8-TO-1002-F
A13R42 0757-6360 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R43 0757-0420 8 RESISTOR 750K 1% .125W 24548 C4-1/8-TO-1002-F
A13Ra4 0698-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24548 CR-1/8-TO-1582-F
A13R45 0898-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1582-F
A13R46 0698-3155 1 2 RESISTOR 4.6K 1% .125W F TC =0+-100 24546 C4-1/8-T0-4841-F
A13R47 0698-4475 0 1 RESISTOR 9.76K 1% .125W F TC=0+-100 03888 PMESS-1/8-T0-6761-F
A13R48 0898-7847 8 3 RESISTOR 1,111K .1% .125W F TC=0+-25 18701 MF4C1/8-Te-11R-B
A13R49 0698-6360 8 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-8360
A13R50 0698-3409 2 RESISTOR 2.37K 1% .125W 24548 CA-1/80-TO-2371-F
A13R54 0698-3453 2 1 RESISTOR 196K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1963-F
A13R55 0757-0401 0 4 RESISTOR 100 1% .125W F TC =0+-100 24546 CR-1/8-TO-101-F
A13R56 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5111-F
A13R57 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4641-F
A13R58 0757-0199 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
A13R60 0698-6360 6 RESISTOR 10K .1% .125W TC =0 +-26 28480 0698-6360
A13R62 0757-0317 8 2 RESISTOR 1.33K 1% .125W 24546 C4-1/8-TO-1331-F
A13R63 0757-0317 6 RESISTOR 1.33K 1% .125W 24546 C4-1/8-T0-1331-F
A13R64 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1002-F
A13RE5 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A13R66 0757-0442 9 RESISTOR-10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A13R67 0698-3157 3 2 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1962-F
A13R68 0757-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1212-F
A13R69 0757-0199 3 RESISTOR 215K 1% .125W F TC=0-+-100 24546 C4=1/8-TO-2152-F
A13R70 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-TO-751-F
A13R71 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24548 C4-1/8-T0O-1962-F
A13R72 0757-0420 3 RESISTOR 750 1% .125W F TC=0 +-100 24546 C4-1/8-TO-751F
A13R72A 0757-0280 3 2 RESISTOR 1K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1001F
A13R73 0898-3150 2 RESISTOR 2.37K 1% .1252 24548 CA-1/8-T0-2371-F
AY3R74 0698-3150 2 RESISTOR 2.37K 1% .125W 24546 CA-1/8-TO-2371-F
A13R75 0757-0274 5 1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1211-F
A13R76 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24548 C4-1/8-TO-2151-F
A13R77 2100-3881 7 1 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A13R78 0757-0465 8 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A13R79 0698-4530 8 1 RESISTOR 232K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2320-F
A13R80 0699-0585 9 1 RESISTOR 365K .1% .125W F TG =0+-25 28480 0699-0585
A13R81 0699-1078 3 1 RESISTOR 134K .1% .125W F TC=0+-25 28480 0899-1078
A13R82 0698-4516 0 1 RESISTOR 113K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1133-F
A13R83 0698-4158 8 2 RESISTOR 100K .1% .125W F TC=0+-50 28480 0698-4158
A13R84 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R85 0898-4158 6 RESISTOR 100K .1% .125W F TC =0+-50 28480 0698-4158
A13R86 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0898-6360
A13R87 0698-4490 9 2 RESISTOR 29.4K 1% .125W F TC=0+-100 24548 C4-1/8-TO-2042-F
A13R88 0698-4490 9 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2842-F
A13R89 0689-0566 4 4 RESISTOR 25.5K .1% .25W F TC=0+-25 28480 0699-568
A13R90 - 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480 0699-0566
A13R91 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245468 C4-1/87-TO-1001-F
A13R92 0698-7847 8 RESISTOR 1.11K 1% .125W F TC=0+-25 19701 MF4C1/8-T9-1111R-B
A13R93 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R84 0698-86838 5 2 RESISTOR 3.16K .1% .125W F TC=0+-25 28480 0898-8638
A13RE85 06888-6445 8 3 RESISTOR 6.838K .1% .126W F TC=0+-25 28480 0698-8445
A13R96 06908-0586 8 1 RESISTOR 186.365K .% .126W F TC=0+-25 28480 0699-0586
A13R97 0699-0585 7 1 RESISTOR 240.738K .1% .125W F TC=0+-25 28480 0699-0585
A13RS8 0698-6467 4 3 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 068-68467
A13Ro9 0699-0587 9 2 RESISTOR 12.918K .1% .125W F TC=0+-25 28480 0699-0587
A13R100 0698-0588 o} 3 RESISTOR 18.171K .1% .125W F TC=0+-25 28480 0699-0588
A13R102 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A13R103 0608-6444 2 1 RESISTOR 21.62K .25% .125W F TC=0+-100 28480 0698-6444
A13R104 0898-6423 2 2 RESISTOR 31.25K .1% .125W F TC=0+-25 28480 0898-6423
A13R105 0699-0587 2 RESISTOR 12.198K .1% .125W F TC=0+-100 28480 0699-0587
A13R106 0698-8858 1 3 RESISTOR 12.4K 1% .125W F TC=0+-25 28480 0698-8858
A13R107 0698-8858 1 RESISTOR 12.4K ,1% .125W F TC=0+-25 28480 0698-8858
A13R108 0698-6625 5 2 RESISTOR 6K .1% .125W F TC=0+-50 28480 0698-6625

See introduction to this section for ordering information.
* Indicates factory selected value
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A13R109 0899-0588 o RESISTOR 18.171K .1% .125W F TC0+-50 28480 0609-0588
A13R110 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-26 28480 0868-6360
A13R111 0698-8467 4 RESISTOR 16.9K 1% .125W F TC =0 +-50 28480 0698-6467
A13R112 0699-0566 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480 0699-0568
A13R113 0699-0566 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480 0689-0566
A13R114 0698-6445 8 RESISTOR 6.838K .1% .125W F TC=0+-25 28480 0698-6445
A13R115 0698-8638 5 RESISTOR 3.16K .1% .125W F TC-0+-25 28480 0698-8638
A13R116 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MF4C1/8-70-1332-F3
A13R117 0699-0589 1 2 RESISTOR 34.334K .1% .125W F TC=0+-25 28480 0699-0589
A13R118 0699-0589 1 RESISTOR 34.334K .1% .125W F TC=0+-25 28480 0899-0589
A13R119 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R120 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0608-8360
A13R121 0609-0588 0 RESISTOR 18.171K .1% .125W F TC=0+-25 28480 0699-0588
A13R122 0698-8858 5 RESISTOR 12.4K 1% .125W F TC=0+-25 28480 0698-8858
A13R123 0699-0164 8 1 RESISTOR 738.5 1% .125W F TC=0+-25 24548 NESS
A13R124 0757-0290 5 RESISTOR 6.18K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6181-F
A13R125 0757-0280 5 RESISTOR 6.18K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-8191-F
A13R126 0898-6423 2 RESISTOR 31.25K .1% .125W F TC+-2 28400 098-6423
A13R127 0898-6754 2 1 RESISTOR 44.2K .5% .125W F TC=0+- 50 24546 NC4-1/8-T2-4422-D
A13R128 0698-4537 5 1 RESISTOR 357K 1% .125W F TC-0+-100 28480 0698-4537
A13R129 0698-7585 9 1 RESISTOR 316.2 1% .125W F TC=0+-25 28480 0698-7585
A13R132 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A13R134 0698-6360 6 RESISTOR 10K .1% .125W F TG=0+25 28480 0698-8360
A13R135 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+25 28480 0698-8360
A13R136 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+25 28480 0698-8380
A13R137 0699-0590 4 2 RESISTOR 15.758K .1% .125W F TC=0+-25 28480 0899-0580
A13R138 0688-3456 5 1 RESISTOR 287K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2873-F
A13R139 0899-0598 0 2 RESISTOR 4.12K .1% .125W F TC=0+-25 28480 06899-0596
A13R140 0699-0596 o RESISTOR 4.12K .1% .125W F TC=0+-25 28480 0899-0596
A13R141 0699-0594 8 2 RESISTOR 2.21K .1% .125W F TC=0+-25 28480 0898-0596
A13R142 0699-0594 8 RESISTOR 2.21K .1% .125W F TC=0+-25 28480 0699-0594
A13R143 0698-8337 1 1 RESISTOR 10.7K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-1072-8
A13R144 0698-8068 5 1 RESISTOR 4.99K .25% .125W F TC=0+-25 19701 MF4C1/8-T9-4891-C
A13R145 0699-0597 1 3 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0899-0597
A13R146 0698-6447 0 1 RESISTOR 683.8 .1% .125W F TC=0+-25 28480 0698-8447
A13R147 0698-6446 9 1 RESISTOR 2.162K 1% .125M F TC=0+-25 28480 0898-6446
A13R148 0699-0582 6 1 RESISTOR 7.741K .1% .125W F TC=0+-25 28480 0699-0592
A13R149 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R150 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0898-6360
A13R151 0699-0590 4 RESISTOR 15.758K .1% .125W F TC=0+-25 28480 0689-0580
A13R152 0757-0462 3 1 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-TO-7502-F
A13R153 2100-3884 0 2 RESISTOR-TRMR 10K 10% C TOP-ADJ 17-TRN 28480 2100-3884
A13R154 0698-4520 6 2 RESISTOR 43K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1433-F
A13R155 0698-8360 8 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-8360
A13R156 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0898-8360
A13R157 0688-4505 7 2 RESISTOR 71.5K 1% .125W F TC=0+-100 24548 C4-1/8-TO-7152-F
A13R158 0699-0597 1 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0899-0597
A13R159 0699-0597 ) RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0899-0597
A13R160 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0688-8360
A13R161 0698-8360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R162 0698-8799 9 1 RESISTOR 21.5K 1% .125W F TC=0+-25 28480 0698-8799
A13R163 0699-0583 7 2 RESISTOR 13.665K .1% .125W F TC=0+-25 28480 0698-0583
A13R164 0699-0593 7 RESISTOR 13.665K 1% .125W F TC=0+-25 28480 0698-0593
A13R1685 0899-0600 7 1 RESISTOR 108.502K .1% .126W F TC=0+-25 28480 0698-0800
A13R166 0699-0591 5 1 RESISTOR 140.158K .1% .125W F TC-0+-25 28480 0899-0591
A13R167 0757-0443 0 1 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
A13R168 0698-4520 6 RESISTOR 43K 1% .125W F TC =0+-100 24546 Ca4-1/8-TO-1433-F
A13R169 0757-0461 2 2 RESISTOR 88.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6812-F
A13R170 0698-8360 8 RESISTOR 10K .1% .125W £ TC=0+-25 28480 06988-8360
A13R171 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R172 0698-4505 7 RESISTOR 71.5K 1% .125W F TC=0+-100 24548 Ca-1/8-TO-7152-F
A13R173 0757-0463 4 1 RESISTOR 82.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-8252-F
A13R174 0757-0461 2 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-6812-F
A13R175 2100-3884 0 RESISTOR-TRMR 10K 10% C TOP-ADJ 17-TRN 28480 2100-3884
A13R178 0698-7847 6 RESISTOR 1.111K .1% .1256W F TC=0+-25 18701 C4-1/8-T8-1111R-B
A13R179 0698-8360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R180 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A13R182 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8-T0-825R-F
A13R183 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-70-1001-F
A13R184 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1003-F
A13R185 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R186 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A13R187 0698-8467 4 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 0898-8487
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Model 4935A Replaceable Parts
eference P Part 8 gfr fr Part
Bes?gnator umber Qty Description e umber
A13R201 0757-0458 7 2 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A13R202 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R203 0757-0458 7 RESISTOR 51.1K 1% ,125W F TC=0+-100 24548 C4-1/8-T0-5112-F
A13R204 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R205 0698-4002 1 1 RESISTOR 5K .1% .125W F TC=0+-100 24548 C4-1/8-T0-5001-F
A13R206 1810-0369 4 NETWORK-RES 6-SIP OHM X5 11236 750-61-R100K
A13R207 0698-6445 8 RESISOR 6.838K .1% .125W F TC=0+-25 28480 0698-6445
A13R208 0811-3587 5 WIRE 1/2 IN. RESISTOR 0 OHMS 03123 104
A13R209 0757-0438 3 RESISTOR 5.11K .1% .1256W F TC=0+-100 24546 C4-1/8-TO-5111-F
A13R210 0698-0085 5} 1 RESISTOR 2.61K 1% .125W F TC=0+-100 28480 0698-0085
A13T1 9100-3489 3 1 TRANSFORMER-POWER 100/120/220/240V 28480 9100-3489
A13TP2 1251-6847 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A137TP3 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP4 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP5 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP8 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-8947
A13TP7 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TPO 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-8047
A13TP10 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP11 1251-6847 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6847
A13TP12 1251-6947 I CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP13 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP14 1251-8947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP15 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP21 1251-6847 [} CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP22 1251-6947 0 CONNECTR-SGL CONT PiN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP23 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP24 1251-6047 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP25 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13U1 1826-0712 4 5 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF35aN
A13U2 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM338N
A13U3 1826-0624 7 1 IC CONV V/FREQ 14-DIP-P PKG 8E175 VFC32KP
A13U4 1826-1071 0 2 IC OP AMP 28480 1826-1071
A13US 1826-0742 0 1 IC PRECISION 10V REFERENCE, AD581J 28480 1826-0742
A13U8 1826-0630 4 1 IC CONV 8-B-D/A 160DIP-P PKG 24355 AD7524N
A13U7 1820-1956 8 4 IC LCH CMOS COM CLOCK QUAD 01928 CD40428E
A13U8 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A13U11 1820-1956 8 {C LCH CMOS COM CLOCK QUA 01928 CD4042BE
A13U12 18202326 3 1 {C XLTR CMOS TIL-TO-MOS HEX 04713 MC145048CP
A13U13 1820-1315 3 1 IC MULTIPLXR 8-CHAN-ANLG 16-DIP-P PKG 01928 CD4051RE
A13U14 1828-1544 8 4 IC OP AMP GP 8-DIP-P PGK 27014 1826-1544
A13U15 1826-0667 4 5 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P-PKG 27014 LF351N
A13U18 1826-0712 8 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
A13U17 1820-1956 9 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A13U20 1826-1071 0 IC OP AMP 28480 1826-1071
A13U21 1826-0735 1 8 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U22 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U23 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U24 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U25 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U26 1826-0208 3 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N
A13U28 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N
A13U29 1826-1544 3 IC OP AMP GP 8-DIP-P PKG 27014 1826-1544
A13U30 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U31 1826-0665 6 3 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DiP 27014 LF347BN
A13U32 1826-0712 4 IC OP AMP LOW-BIAS-H-iMPD DUAL 8-DIP 27014 LM310N
A13U33 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LF353N
A13U34 1826-0740 8 3 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 [H5043CDE
A13U35 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE
A13U38 1826-0665 6 iC OP AMP LOW-BIAS-H-IMP QUAD 14-DIP-P 27014 LF347BN
A13U37 1820-1725 9 2 IC MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508C.
A13U38 1820-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U39 1820-1725 9 iC MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508C.J
A13U40 1826-0753 3 2 iC OP AMP LOW-BIAS, HIGH IMPED 02037 SC77968L1
A13U42 1826-0736 2 1 IC OP AMP WB 8-DIP-P PKG 34371 HA3-2627-5
A13U43 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A13U44 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A13U45 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A13U48 1826-0712 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP P 27014 LF353N

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

Model 4935A

eference P Part glfr fr Part

Bes gnator umber 8 Qty Description ode umber

A13U47 1826-1422 5 1 IC OP AMP WB QUAD 14-DIP-P PKG 02037 MC34084P

A13U48 1826-1544 3 IC OP AMP GP 8-DIP-P-PKG 27014 1826-1544

A13U50 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE

A13U51 1826-0753 8 IC OP AMP LOW-BIAS-H-IMPD 27014 SC77968L1

A13U52 1826-1544 3 IC OP AMP GP 8-DIP PKG 27014 1826-1544

A13U53 1826-0665 6 IC OP AMP LOW-BIAS-H-[MP QUAD 14-DIP-P 27014 LF347BN

A13U54 1826-0712 4 IC OP AMP LOW-BIAS-H-IMP QUAL 8-DIP-P 27014 LF353N

A13U55 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5

A13U56 1826-0687 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N

A13U57 1826-1189 1 1 IC OP AMP LOW-BIAS-H-MP 28480 1826-1189

A13UX7 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607

A13UX8 1200-0607 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607

A13UX17 1200-0807 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607

A13 MISCELLANEOUS PARTS

2260-0002 8 2 NUT-HEX-DBL-CHAM 4-40-THD .082-IN-THK 00000 ORDR BY DSCRPTN
0580-0076 8 2 NUT-HEX-W/LKWR 4-40-THD .094-IN-THK 00000 ORDR BY DSCRPTN
8150-0456 7 1 WIRE 24AWG W 300B PVC 7X32 80C 28480 8150-0456
0380-1157 6 2 SNAP IN SPACER 00509 TCBS-4N
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Model 4935A Replaceable Parts
eference P Part 8 . fr fr Part
Besqlgnator umber Qty Description ode umber
A14 - TRANSMITTER BOARD (Par Units only)
Al4 04935-60035 | 7 1 TRANSMITTER BOARD WITH PAR 28480 04935-60035
A14C1 0160-3815 0 3 CAPACITOR-FIXED .15UF +-5% 50VDC 28480 0160-3815
A14C2 0160-3815 ] CAPACITOR-FIXED .15UF +-5% 50VDC 28480 0160-3815
A14C3 0160-3815 0 CAPACITOR-FIXED .15UF +-5% 50VDC 28480 0160-3815
A14C4 0160-6623 5 29 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C5 0180-3045 1 2 CAPACITOR-FXD 2200UF +50-10% 25VDC AL 28480 0180-3045
A14C8 0180-4017 8 CAPACITOR-FXD 100UF +50-10% 35VDC AL 28480 0180-4017
A14C7 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C8 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14C9 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C10 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14C11 0180-3045 1 CAPACITOR-FXD 2200UF +50-10% 25VDC AL 28480 0180-3045
A14C12 0180-2845 8 2 CAPACITOR-FXD 100UF +50-10% 35VDC AL 28480 0180-2045
A14C13 0160-3456 9 2 CAPACITOR-FXD 1000PF 10% 1KVDC CER 28480 0160-3458
A14C14 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C15 0180-3044 0 1 CAPACITOR-FXD 3300UF +50-10% 16VDC AL 28480 0180-3044
A14C18 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C17 0180-68623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C20 0160-3456 9 CAPACITOR-FXD 1000PF 10% 1KVDC CER 28480 0160-3456
A14C21 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C22 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8823
A14C23 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C24 0160-4791 3 1 CAPACITOR-FXD 10PF +-5% 500VDC CER 28480 0160-4791
A14C25 0160-4807 5 4 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-4807
A14C26 0160-4807 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-4807
A14C27 0160-4807 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-4807
A14C28 0160-4807 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-4807
A14C29 0160-6623 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-6623
A14C30 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C31 0180-3050 8 1 CAPACITOR-FXD 330UF +50-10% 16VDC AL 28480 0180-3050
A14C32 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C33 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C34 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C35 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C36 0180-0058 0 1 CAPACITOR-FXD 50UF +75-10% 25VDC AL 56280 30D506G025CC2
A14C40 0160-3094 2 1 CAPACITOR-FXD .1UF +-10% 25VDC CER 28480 0160-3084
A14Cat 0180-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 56280 0160-8623
A14C42 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6823
A14C43 0160-7089 7 2 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7098
A14C44 0160-7099 7 2 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-7099
A14C45 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14C46 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14C52 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C53 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C55 0160-0127 2 2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 01600127
A14C56 0180-3124 7 1 CAPACITOR-75 300 N.P, 28480 0180-T02710
A14C57 0160-6595 0 3 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-8505
A14C58 0160-6585 0 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-6505
A14C59 0160-6595 0 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-6505
A14C80 0160-8523 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C81 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14Ce2 0180-0197 8 2 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56280 150D225X0020A2
A14C63 0180-0197 8 2 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X8020A2
A14C84 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-8623
A14C65 0160-8623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-8623
A14C87 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14C70 0160-0127 2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 0160-0127
A14CT1 0180-0374 3 1 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A14C72 0180-1746 5 1 CAPACITOR-FXD 15UF +-10% 20VDC TA 28480 0180-1748
A14C73 0160-4833 5 1 CAPACITOR-FXD .022UF +-10% 100VDC CER 28480 0160-4833
A14C74 0160-4835 7 1 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 0160-4835
A14C75 0180-0291 3 1 CAPACITOR-FXD 1UF +-10% 35VDC CER 28480 0180-0291
A14C76 0160-8500 3 32 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14CT77 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C78 0160-8500 3 CAPACITOR-FXD .01UF +-10% 50VOC CER 28480 0160-8500
A14C78 0160-8500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C80 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C81 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A14C82 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500

Sce introduction to this section for ordering information.
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A14C83 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C84 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C85 0160-6500 3 GAPAGITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C86 0160-6500 3 CAPAGITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A14C87 0160-8500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C88 0160-8500 3 CAPAGITOR-FXD .01UF +-10% S0VDC CER 28480 0160-8500
A14C89 0160-6500 3 CAPACITOR-FXD .01UF +-10% S50VDC CER 28480 0160-6500
A14C80 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C91 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C82 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14G83 0180-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A14C94 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C95 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C96 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C87 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C88 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C89 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C100 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C101 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
At4C102 0180-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C103 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C104 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C105 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0180-6500
A14C106 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-6500
A14C107 0160-6500 3 CAPACITOR-FXD .01UF +-10% 50VDC CER 28480 0160-8500
A14C109 0160-6623 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-6623
A14CR1 1902-0041 4 1 DIODE-ZNR 5.11V 5% D0-35 PD =.4W 28480 18020041
A14CRd4 1901-0033 2 7 DIODE-GEN PRP 180V 200MA DO0-7 28480 1901-0033
A14CR6 1901-0731 7 9 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR7 1902-1399 7 3 DIODE-ZNR 18.0V 2% PD =.4W 02037 INS248
A14CR9 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR10 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR11 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-073t
A14CR12 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR13 1901-0033 2 DIODE-GEN PRP 180V 200MA D0-7 28480 1801-0033
A14CR14 1801-0033 2 DIODE-GEN PRP 180V 200MA D0-7 28480 1801-0033
A14CR15 1902-1399 7 DIODE-ZNR 18.0V 2% PD = .4W 02037 INS248
A14CR186 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR17 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 19010731
A14CR18 1801-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR19 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A14CR20 1801-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A14CR23 1902-1399 7 DIODE-ZNR 18.0V 2% PD =.4W 02037 INS248
A14CR24 1884-0250 7 1 THYRISTOR-TRIAC TO-220AB 01928 T25008
A14CR25 1802-0052 7 1 DIODE-ZNR 6.81V 2% PD =.4W 02037 $730016-1135
A14CR26 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR27 1901-0033 2 7 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A14CR28 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A14CR29 1902-0202 9 2 DIODE-ZNR 16V 5% DO-15 PD = 1W TC = +.057% 28480 1902-0202
A14CR30 1902-0202 9 DIODE-ZNR 15V 5% D0-15 PD = 1W TC = +.057% 28480 1902-0202
A14CSA1 1251-6947 0 28 CONNECTOR-SGL CONT P .025IN-BSC-5Z5Q 28480 1251-6947
A14CSA2 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1251-6947
AtaU2 1251-6856 0 1 CONNECTOR-SGL CONT P .025IN-BSC-S2SQ 28480 1251-6856
A14J3 12514573 4 1 CONNECTOR-PC EDGE 25-CONT/ROW 2-ROWS 28480 1251-4573
A14JU1 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1251-6847
A14JU2 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-5ZSQ 28480 1251-6947
1258-0141 5 8 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141
A14JU5 1251-6947 0 CONNECTOR-SGL CONT P .025IN BSC-SZSQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 12510141
Ata0U8 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-S25Q 28480 1251-8947
1258-0141 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 12510141
At4JU14 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-S2SQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR 025 IN SQ PINS 28480 1251-0141
A14JU14 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1251-0141
Atl4w2 0811-3587 5 2 RESISTOR 0 OHMS 03123 104
A14JW3 0811-3587 5 RESISTOR 0 OHMS 03123 104
A14P1 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6047
A14Q1 1853-0512 9 3 TRANSISTOR PNP PD =50W FT =20MHZ 03508 X45H281
A14Q2 1854-0575 6 1 TRANSISTOR NPN PD =625MW FT =50MHZ 04713 MPS-Ad2
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A14Q3 1853-0512 9 TRANSISTOR PNP PD =50W FT = 20MHZ 03508 X45H281
A14Q4 1853-0512 9 TRANSISTOR PNP PD =50W FT = 20MHZ 03508 X45H281
A14Q5 1853-0012 4 1 TRANSISTOR PNP S! TO-39 PD = 600MW 01295 2N2904A
A1406 1854-0053 5 1 TRANSISTOR NPN 8i TO-5 PD = 800MW 04713 2N2218
A14Q7 1853-0036 2 1 TRANSISTOR PNP S PD =310MW FT =250MHZ 28480 1853-0036
A14R1 0757-0465 6 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R2 0698-6360 6 4 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14R3 0757-0819 4 1 RESISTOR 909 1% .5W F TC=0+-100 28480 0757-0819
A14R4 0757-0442 9 21 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R5 0698-8827 4 6 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A14R6 0698-8826 3 3 RESISTOR 825K 1% .125W F TC =0+-100 28480 0698-8826
A14R7 0698-8826 3 RESISTOR 825K 1% .125W F TC=0+-100 28480 0698-8826
A14R8 0698-8827 4 RESISTOR 1M 1% .125W F TC ~0+-100 28480 0698-8827
A14Rg 0698-8827 4 RESISTOR 1M 1% .126W F TC=0+-100 28480 0698-8827
A14R10 0698-8826 3 RESISTOR 825K 1% .125W £ TC=0+-100 28480 0698-8826
A14R11 0698-8824 1 1 RESISTOR 562K 1% .125W F TC=0+-100 28480 0698-8824
A14R12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R13 0757-0465 [} RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R14 0698-6360 6 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14R16 0698-3440 7 1 RESISTOR 196 1% .125W F TC =0+-100 24546 C4-1/8-T0-196R-F
At4R17 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R19 0757-0280 3 6 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A14R20 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R21 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R22 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R23 0757-0228 1 1 RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-9091-F
A14R24 0757-0420 3 4 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-70-751-F
A14R25 0757-0420 3 RESISTOR 750 1% .126W F TC =0+-100 24546 Ca-1/8-70-751-F
A14R27 0698-0083 8 2 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1961-F
A14R28 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R29 1810-0207 9 1 NETWORK-RES 8-SIP 22.0K X 7 01121 208A223
A14R30 0757-0465 [} RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R31 2100-3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A14R33 0757-0416 7 1 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A14R34 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1961-F
A14R35 0757-0442 9 RESISTOR 10K 1% .125W F TC =0+-100 24546 ca- 1/5 -T0-1002-F
A14R36 0757-0394 0 2 RESISTOR 51.1 1% .125W F TC=0+-100 02995 5033R
A14R37 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1331-F
A14R38 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
A14R39 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24548 C4-1/8-T0-751-F
A14R40 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R41 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A14R42 2100-3881 7 2 RESISTOR-TAMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A14R43 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A14R44 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A14R45 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 4-1/8-T0-1002-F
A14R46 0757-0458 7 3 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8~T0-51 12-F
A14R47 0698-3156 2 1 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1472-F
A14R48 0698-3152 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3481-F
A14R49 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A14R52 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R53 0698-3160 8 5 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-70-3162-F
A14R54 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R55 0698-3160 8 RESISTOR 31.8K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R56 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-1001-F
A14R57 0757-0458 7 RESISTOR 51.1K 1% .125W F TC =0+-100 24546 C4-1/8-T0-5112-F
A14R58 0698-3451 0 1 RESISTOR 133K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1333-F
A14R59 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R60 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R61 0698-3160 8 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R62 0698-3160 8 RESISTOR 31.6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R63 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R64 0698-3160 8 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R65 0757-0421 4 1 RESISTOR 825 1% .125W F TC =0+-100 24546 C4-1/8-70-825R-F
A14R66 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R67 0757-0443 ¢} 1 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
A14R68 0757-0441 8 1 RESISTOR 8.25 1% .125W F TC =0+-100 24546 C4-1/8-T0-8251-F
A14R69 0757-0419 0 1 RESISTOR 681 1% .125W F TC=0+-100 03293 C4-1/8-T0-681R-F
A14R70 0757-0422 9 1 RESISTOR 909 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14RT1 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R72 2100-3881 7 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A14R73 0757-0279 0 2 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 ca- 1/e To 3161-F
A14R74 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-
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A14R75 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R76 0757-0442 8 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R77 0757-0442 8 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R78 0757-0180 2 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0180
A14R79 0757-0180 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0180
A14R80 0757-0428 1 2 RESISTOR 1.62K 1% .1256W 02895 MF4C-1
A14R81 0757-0431 8 1 RESISTOR 2.43K 1% .125W 02885 MF4C-1
A14R82 -0084 9 1 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A14R83 0698-6393 1 1 RESISTOR 585 1% .125W F TC=0+-25 02985 5033R
A14R85 0699-0763 3 1 RESISTOR 10.6K 1% .126W F TC=0+-100 28480 0699-0763
A14R86 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R87 0898-4437 4 1 RESISTOR 2.94K 1% .125W F TC=0+-100 24548 C4-1/8-T0-2941-F
A14R88 06898-6360 8 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14R89 0698-6360 6 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14RS0 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R91 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-1332-F
A14RS2 0757-0279 0 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-3161-F
A14R93 0698-8827 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A14R94 0757-0442 8 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R85 0757-0384 L] 2 RESISTOR 51.1 1% .125W F TC=0+-100 02995 5033R
A14R96 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 Cd-1é5‘T0-1002-F
A14R87 0698-3150 o] 1 RESISTOR 2.37K 1% .125W 02995 MF4C-1
A14R08 0757-0280 3 RESISTOR 1K 1% .126W F TC=0+-100 24548 C4-1/8-T0-1001-F
A14R98 0698-3157 0 1 RESISTOR 19.6K 1% .125W 02273 CEA-863
A14R100 0757-0428 1 RESISTOR 1.62K 1% .125W 02985 MF4C-1
A14R101 0698-8827 4 RESISTOR 1M 1% .126W F TC=0+-100 28480 06898-8827
A14R102 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A14R103 0757-0280 3 RESISTOR 1K 1% .125W F TC =0+-100 24546 C4-1/8-T0-1001-F
A14R104 0698-8827 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A14T1 9100-2647 8 1 TRANSFORMER: AUDIO 28480 9100-26847
A14TP1 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP2 1251-8947 o CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP3 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1261-6947
A14TP4 1251-8947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP5 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP8 1251-6947 o CONNECTOR-SGL CONT PIN .025IN-BSC-SZ5Q 28480 1251-8947
A14TP7 1251-8947 0 CONNECTOR-SGL CONT PIN .025IN-8SC-SZSQ 28480 1251-6947
A14TP9 1251-6847 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP10 12516947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP11 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TPS/S 1251-6047 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14U1 1826-0679 2 1 IC: OP AMP LOW-BIAS H-IMPD TO-99 01928 CA3140AT
A14U2 1820-1932 0 2 iC: MV CMOS MONOSTBL DUAL 04713 MC14538BCP
A14U3 1820-1932 0 IC: MV CMOS MONOSTBL DUAL 04713 MC14538BCP
A14U4 1820-0939 5 3 IC: FF CMOS D-TYPE DUAL 01928 CD4013AF
A14U5 1820-0939 5 IC: FF CMOS D-TYPE DUAL 01928 CD4013AF
A14U8 1820-2472 5 1 IC: MICROPROCESSOR MK3872 28480 1820-2472
A14U7 1820-1827 2 1 IC: DCDR CMOS 4-TO-16 LINE 27014 MM74C154AN
A14U8 1826-0728 2 2 IC: PRECISION GEN. PURPOSE REG. 28480 SG1532J
A14U9 1826-0411 0 2 IC: TIMER CMOS 04713 MC14536BCP
A14U10 1826-0411 0 IC: TIMER CMOS 04713 MC14536BCP
At14U11 1820-1956 8 7 C: QUAD LCH CMOS COM CLOCK 01828 CD4042BE
A14U12 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U13 1820-2566 8 1 IC: BFR CMOS QUAD LINE DRIVER 27014 MM74C240N
A14U14 1826-0728 2 IC: PRECISION GEN. PURPOSE REG. 28480 SG1532J
A14U15 1820-1745 3 1 IC: QUAD NOR GATE CMOS 2-INPUT 04713 MC14001BCP
A14U18 1820-2576 0 3 iC: QUAD NAND GATE CMOS 2-INPUT 04713 MC14011BCL
A14U17 1820-2576 0 IC: QUAD NAND GATE CMOS 2-INPUT 04713 MC14011BCL
A14U18 1820-0939 5 IC: FF CMOS D-TYPE DUAL 01928 CD4013AF
A14U19 1820-2576 0 IC: QUAD NAND GATE CMOS 2-INPUT 04713 MC14011BCL
A14U20 1820-1960 4 1 IC: DUAL NAND GATE CMOS 4-INPUT 04713 MC14012BCP
A14U21 1826-0667 8 1 IC: OP AMP LOW-BIAS H-IMPD 27014 LF351N
A14U22 1820-1977 3 2 IC: ECL OSCILLATOR 04713 MC12061P
A14U23 1820-3008 3 1 IC: OSCILLATOR 04713 MM74HCUOAN
A14U24 1826-0712 4 2 iC: OP AMP LOW-BIAS H-IMPD 27014 LFas53N
A14U25 1826-0138 8 1 IC: GP QUAD COMPARATOR 14 PIN DIP 01295 LM339N
A14U26 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U27 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U28 1820-1856 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A1aU29 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U30 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
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Model 4935A Replaceable Parts
eference P Part fr fr Part
Bes?gnator umber 8 Qty Description glode umber
A14U31 1820-1420 1 1 IC: CNTR TTL LS DIV-BY-12 ASYNC 01295 SN74LS92N
A14U32 1820-1478 9 1 IC: CNTR TTL LS BIN ASYNC 01205 SN74LS83N
A14U33 1826-0508 6 1 IC: 10-BIT D/A CONVERTER 24355 AD561JD
A14U34 1820-1441 6 5 IC: TTL 4-BIT FULL ADDER 01295 SN74LS283N
A14U35 1820-1441 6 IC: TTL 4-BIT FULL ADDER 01295 SN74LS283N
A14U36 1820-1441 6 IC: TTL 4-BIT FULL ADDER 01205 SN74LS283N
A14U37 1820-1441 6 IC: TTL 4-BIT FULL ADDER 01205 SN74LS283N
A14U38 1820-1441 6 IC: TTL 4-BIT FULL ADDER 01205 SN74L5283N
A14U39 1820-1197 9 1 iC: QUAD NAND GATE CMOS 2-INPUT 01295 SN74LS0ON
A14U40 1826-0779 3 1 IC: DUAL ¢-CHANNEL MULTIPLEXER 24355 AD7502JN
A14U41 1826-0735 1 3 IC: OP AMP H-SLEW-RATE 34371 HA3-2507-5
A14U42 1826-1071 0 1 IC: OP AMP 28480 1826-1071
A14U43 1818-1574 1 1 IC: NMOS 32768 (32K) ROM 450-NS 3-§ 55576 SYP2332 MASKED
A14U44 1820-1730 8 3 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS273N
A14U45 1820-1195 7 1 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS175N
A14U48 1820-1730 6 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN741S273N
A14U47 1820-1730 6 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01285 SN74LS273N
A14U48 1820-1112 8 2 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS74AN
A14U49 1820-1199 1 IC: INV TTL LS HEX 1-INPUT 01205 SN74LS04N
A14U50 1820-1112 8 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS74AN
A14U51 1826-0712 4 2 IC: OP AMP LOW-BIAS H-IMPD 27014 LF353N
A14U52 1826-0735 1 {C: OP AMP H-SLEW-RATE 34371 HA3-2507-5
A14Us3 1826-0735 1 IC: OP AMP H-SLEW-RATE 34371 HA3-2507-5
A14XUB 1200-0654 6 1 SOCKET-IC 40-CONT 28480 1200-0654
A14XU32 1200-0638 5 1 SOCKET-IC 14 PIN 28480 1200-0638
A14Y1 0410-1180 0 1 CRYSTAL 4.000 MHZ 28480 0410-1180
A14Y2 0410-1866 9 1 CRYSTAL 4.194304 MHZ 28480 0410-1868
A14Y3 0410-1327 9 1 CRYSTAL 6.144 MHZ, 28480 0410-1327
A14 MISCELLANEOUS PARTS
1200-0666 9 3 TRANSISTOR SOCKET 3-CONT 28480 1200-0666
1251-6856 0 1 CONNECTOR 18-PIN M POST TYPE 28480 1251-6858

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

6-37



Replaceable Parts Model 4935A

eference P Part . &r fr Part
Besqignator umber 8 Qty Description de umber
MISC. AND CHASSIS PARTS
e 04935-00002 | & 1 SHIELD-ALUM. 28480 04935-00002
. i 04935-00007 | 1 1 BATTERY INSULATOR 28480 04935-00007
i w5 04935-60009 | 9 1 CABLE ASSEMBLY-COAX 28480 04935-60009
N . 04935-608t 3 1 BATTERY ASSY (OPT 001 & 003) 28480 04935-680011
by s
w3 04935-60019 | 2 2 CABLE SHIELDED 28480 04935-60019
04835-90018 5 1 INSTRUCTION SUMMARY CARD 28480 04835-80018
04935-90023 | 6 1 OPERATING & SERVICE MANUAL 28480 04935-80023
0340-0949 2 3 INSULATOR-XSTR THRM-CNDCT 28480 0340-0949
0370-1088 2 1 KNOB-BASE 1/2 JGK .125-IN-ID 28480 0370-1089
0370-1091 6 1 KNOB-BASE 1/2 JGK .25-IN-ID 28480 0370-1091
0403-0294 0 2 SPACER SNAP-IN 28480 0403-0294
0460-0880 0 2 TAPE-INDUSTRIAL .25 28480 0480-0880
0460-1601 5 2 TAPE-INDUSTRIAL (FOAM) 28480 0460-1601
0590-0076 1 3 NUT-HEX 4-40 28480 0590-0076
1258-0141 8 3 JUMPER-REM. (OPT 001 & 003) 28480 1258-0141
1400-0510 8 1 CLAMP- CABLE(OPT. 001 8 003) 28480 1400-0510
1400-1076 3 2 BATTERY HOLDE 28480 1400-1076
Tt *1420-0284 " 5 2 ERYA5BV 28480 1420-0284
), 14 284 5 BA’ (15.6V 28480 1420-0284
% 1420-0285. | 6 1 ERY 6V~ 28480 1420-0285
1510-0076 4 2 BINDING POST SGL SGLTUR JGK 28480 1510-0076
1540-0835 6 1 CARRYING CAS| 28480 1540-0835
F1 2110-0012 4 1 FUSE .5A 250V 28480 2110-0012
{120 VAC OPERATION)
F2 2110-0004 3 1 FUSE .25A 250V 28480 2110-0004
(220 VAC OPERATION)
2200-0143 0 3 SCREW-MACH 4-40 .375 IN-LNG 00000 ORDR BY DSCRPTN
2200-0521 8 2 SCREW-MACHINE 4-40 00000 ORDR BY DSCRPTN
2260-0012 8 3 NUT-HEX-W/LKWR 4-40 .094 00000 ORDR BY DSCRPTN
23600117 6 3 SCREW-MACH 6-32 .375 IN-LNG 00000 ORDR BY DSCRPTN
2360-0370 3 6 SCREW-MACHINE 6-32 00000 ORDR BY DSCRPTN
2420-0023 1 2 NUT-HEX W-LCK WSHR 00000 ORDR BY DSCRPTN
2510-0103 9 4 SCREW-MACH 8-32 .375 IN-LNG 00000 ORDR BY DSCRPTN
2520-0014 2 4 SCREW-MACH 8-32 4. IN-LNG 00000 ORDR BY DSGRPTN
2850-0043 7 1 NUT-HEX 3/8-32 28480 2950-00
2950-0087 0 2 NUT-HEX-DBL-CHAM 3/8-32 00000 ORDR BY DSCRPTN
3050-0001 1 4 WASHER-FL MTLC NO. 8 28480 3050-0001
3050-0067 9 2 WASHER-FL MTLG 5/16 .375 28480 3050-0067
3050-0100 1 2 WASHER-FL MTLC NO. 6 28480 3050-0100
3050-1114 3 1 NYLON WASHER 28480 3050-1114
5040-4467 2 4 SPACER, SHORT, PLASTIC 28480 5040-4467
5040-4468 3 4 SPACER, LONG, PLASTIC 28480 5040-4468
5040-4469 4 1 COVER, FRONT 28480 5040-4469
5040-4470 7 1 HANDLE, CASE 28480 5040-4470
5040-4471 8 2 FOOT-REAR 28480 5040-4471
IO - 203 7 50464475~ 2 1 CASE-TOP HALF 28480 5040-4475
SoM - 25 3 1 CASE-BOTTOM HALF 28480 5040-4476
16750 2 4 FOOT-BUMPER 28480 5041-6750
Yew o ] soeo7ise 7 1 PWR CORD STRAP ASSY 28480 5060-7159
~den 7120-1155 1 1 LABEL-WARNING 28480 7120-1155
. 7120-2388 4 1 PLATE-DENT 28480 7120-2388
Lo i s 7120-4184 2 1 LABEL-CAP, COVER 28480 7120-4184
7120-5370 ] 2 LABEL-INFO, HANDLE 28480 7120-5370
7205-0356 2 1 SUPPORT-ROD 28480 7205-0356
w2 8120-3126 5 1 CABLE-REC-TRAN INTERCONNECT 28480 8120-3126
8120-1521 6 1 CABLE ASSY 18AWG 3-CNDCT 28480 8120-1521
8120-3126 1 1 JUMPER-CABLE ASSY 28480 8120-3126
“Je - Crcen i gpns o N
CeewyT (’,,"/’/6{"0/1[»4 ¢

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

Changes Model 4954A

SECTION ViI
MANUAL CHANGES

7-1.  INTRODUCTION

7-2. This section contains information to backdate this manual for instreuments with serial prefix numbers
lower than the scrial 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. To adapt this manual to an earlier instrument, refer to Table 7-1 and make all of
the manual backdating changes listed opposite your instrument serial prefix number. Changes are listed in
serial prefix order.

7-5. If your instrument’s serial number or prefix number is not listed on the title page of this manual 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

Instrument Make Assy. Instrument Make
Serial No. Changes Design. Description Serial No. Changes

o N T

fune -~

N

294
2204A
2206A
2207A
2208A
2233A
2247A
2248A
2305A
2310A
2314A
2351A
2414A 13-154
[ _,2437A 14,15
2512A 15

A2 Switchboard 2203A 2,
A5 Battery Charger 2203A 2,
4
6

A4 Transmitter 2204A
A3 Receiver 2207A

LLLLLy
2SO UIOIO

15

) =Y

SO ONDAHN
oo »n

NN o
4
«w

7-6. MANUAL CHANGE INSTRUCTIONS

CHANGE 1

Page 6-9, Table 6-3. Replaceable Parts (A2 Switchboard).
Add: A2J5, HP Part No. 1251-5063, CONNECTOR.
Change: A2 to HP Part No. 04935-60002, SWITCH BOARD (all units), Mfr Code 28480
Mfr Part No. 04935-60002.
Change: A2J2 to HP Part No. 1251-5063, CONNECTOR PIN
Page 6-10, Table 6-3. Replaceable Parts (A2 Switchboard).
Change: A2TP3 to HP Part 0360-0124, TEST PIN.
Change: A2TP4 to HP Part 0360-0124, TEST PIN.

3



Manual Changes

CHANGE 1 (Cont'd)

Page 6-20, Table 6-3. Replaceable Parts (A14 Transmitter Board).
Add: HP Part No. 1251-5063, CONNECTOR.

Page 6-21, Table 6-3. Replaceable Parts (A5 Charger Board).
Add: ASCR13, HP Part No. 1901-0050, DIODE-SWITCHING.
Delete: A5Q8, HP Part No. 1853-0036, TRANSISTOR-PNP.
Delete: A5R40, HP Part No. 0757-0280, RESISTOR 1K.

Page 6-34, Table 6-3. Replaceable Parts (A14 Transmitter Board).
Add: HP Part No. 1251-5063, CONNECTOR.

Page 6-35, Table 6-3. Replaceable Parts (A14 Transmitter Board).
Add: A14W4, HP Part No. 04935-60010, SHIEL.LDED CABILE.
Change: A14W3 to HP Part No. 049:35-60010, WIRE.

Page 8-76, A2, Switchboard Component locator.

Replace with Figure 7-1.

Page 8-86, Ad, Battery Charger Board Component Locator.
Replace with Figure 7-2.

Page 8-87, A5 Battery Charger Board Schematic
Replace with partial schematic shown in Figure 7-3.

CHANGE 2

Page 6-18, Table 6-3. Replaceable Parts (A4 Transmitter Board).
Add: A4JW5, HP Part No. 5020-5252, WIRE.
Add: AdJW6, HP Part No. 5020-5252, WIRE.

Page 6-32, Table 6-3. Replaceable Parts (A14 Transmitter Board).
Add: A14JW5, HP Part No. 5020-5252, WIRE.
Add: A14JW6, HP Part No. 5020-5252, WIRE.

Page 8-82/83, A14 and A4 Transmitter Board Component Locators.
Replace with Figure 7-4.

Page 8-84, A14 and A4 Transmitter Board Assembly Schematics.
Modify as shown in Figure 7-5.

CHANGE 3

Page 6-17, Table 6-3. Replaceable Parts lList (A4 Transmitter Board).
Delete: A4C72, HP Part No. 0180-1746 CAPACITOR, 15 uF 20V.
Change: A4, TRANSMITTER BOARD, to HP Part No. 04935-60003.

Page 6-19, Table 6-3. Replaceable Parts List (A4 Transmitter Board).
Change: A4R70 to HP Part No. 0757-0421, RESISTOR 82:3 OHM 1%.

Page 6-20, Table 6-3. Replaceable Parts List (A14 Transmitter Board).
Delete: HP Part No. 1251-6947, CONNECTOR-SNGIL. CONT PIN.
Add: HP Part No. 1251-6857, CONNECTOR-2 PIN POST TYPE.
Add: HP Part No. 1251-4259, TEST PIN.

Add: HP Part No. 1200-0564, SOCKET, 8 PIN.
Change: A4U42 to HP Part No. 1826-0735, IC OP AMP.

Page 6-31, Table 6-3. Replaceable Parts List (A14 Transmitter Board).
Delete: A14C72, HP Part No. 0180-1746, CAPACITOR 15 uF 20V.
Change: A14 board number to HP Part No. 04935-60007.

Page 6-33, Table 6-3. Replaceable Parts List (A14 Transmitter Board).

Change: A14R70 to HP Part No. 0757-0420, RESISTOR 750 OHM 1%.

Page 6-34, Table 6-3. Replaceable Parts List (A14 Transmitter Board).
Delete: HP Part No. 1251-6947, CONNECTOR-SNGL CONT PIN.
Add: HP Part No. 12516857, CONNECTOR-2 PIN POST TYPE.
Add: HP Part No. 1251-4259, TEST PIN.

Add: HP Part No. 1200-0564, SOCKET, 8 PIN.

Change: U42 to HP Part No. 1826-0735, IC OP AMP.
Pages 8-82/85, A14 and A4 Transmitter Boards.

Add: PC board number 04935-60003.

Add: PC board number 04935-60007.

Delete: PC board number 04935-60103.

Delete: PC board number 04935-60107.

Model 4935A



Model 4935A

Manual Changes

CHANGE 4

Page 6-1:3, Table 6-3. Replaceable Parts.
Change: A3R50 to HP Part No. 0757-0159, RESISTOR 1K 1%.
Page 6-17, Table 6-3. Replaceable Parts.
Delete: A4C73, HP Part No. 0160-4833, CAPACITOR .022 uF +10%.
Delete: A4C74, HP Part No. 0160-4835, CAPACITOR .1 pF +10%.
Delete: A4C75, HP Part No. 0180-0291, CAPACITOR 1 uF £10%.
Page 6-18, Table 6-3. Replaceable Parts.
(‘hange: A4R36 to HP Part No. 0757-0280, 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. 0160-4835, CAPACITOR .1 uF +10%.
Delete: A14C75, HP Part No. 0180-0291, CAPACITOR 1 yF +10%.
Page 6-32, Table 6-3. Replaceable Parts.
Change: A14R36 to HP Part No. 0757-0416, RESISTOR 511 OHM 1%.
Page 8-82, Al4 Transmitter Board Component l.ocator.
Replace with Figure 7-6.
Page 8-83, A4 Transmitter Board Component Locator.
Replace with Figure 7-7.
Page 8-83, A4 Transmitter Board Assembly sheet 1 of 2.
Delete: A4C75, the 1uF CAPACITOR, on the trace between U6 pin 39 and R12.
Page 8-85, A4 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 dBm is 11.6 to
7.0 dBm. At ~40 dBm, the level tolerance is -39.1 to -44.0 dBm.
Paragraph 4-15, Table 4-4. Abbreviated Receiver Accuracy Test Table.
For instruments 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. 0160-3291, CAPACITOR 1200 pF 1%.
Change: A3C71 to HP Part No. 0160-5257, CAPACITOR 1100 pF 1%.
Page 6-12, Table 6-3. Replacement Parts (A3 Receiver Board).
Add: A3C128, HP Part No. 0160-0576, CAPACITOR .1 uF.
Add: A3C129, HP Part No. 0180-0374, CAPACITOR 10 yF.
Add: A3C130, HP Part No. 0180-0374, CAPACITOR 10 uF.
Add: A3C138, HP Part No. 0160-0576, CAPACITOR .1 uF.
Delete: A3C160, hand selected capacitor.
Page 6-13, Table 6-3. Replacement Parts (A3 Receiver Board).
Add: A3CRI18, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR19, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR20, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR21, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR22, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR23, HP Part No. 1901-0376, DIODE-GEN.
Add: A3CR24, HP Part No. 1901-0376, DIODE-GEN,
Add: A3CR25, HP Part No. 1901-0376, DIODE-GEN.
Add: A3J2, HP Part No. 1250-0257, CONNECTOR.
Add: A3J3, HP Part No. 1250-0257, CONNECTOR.
Change: A3JU7 to HP Part No. 1200-0473, CONNECTOR.
Add: A3R48 to HP Part No. 0698-8638, RESISTOR 3.16K 1%.
Add: A3R49 to HP Part No. 0698-6445, 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: A3R63 to HP Part No. 0699-0666, RESISTOR 1.705K 1'%.
Change: A3R72A to HP Part No. 0699-0665, RESISTOR 1.248K .1%.
Change: A3R73 to HP Part No. 0699-0669, RESISTOR 3.288K .1%.
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CHANGE 5 (Cont'd)

Change: A3RT1 to HP Part No. 0699-0669. RESISTOR 3.288K 1%.
Change: A3R91 to HP Part No. 0699-0665, RESISTOR 1.248K . 1%.
Change: A3R122 to HP Part No. 0698-3268, RESISTOR 11.5K .1%.

Change: A3R123 to HP Part No. 0757-0419, RESISTOR 681 OHM [Y%.
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 .14%.
Add: ASR130, HP Part No. 07570442, RESISTOR 10K 1v%.
Add: A3R176, HP Part No. 0698-8638, RESISTOR 3.16K .1%.
Add: A3R177, HP Part No. 0698-6445, RESISTOR 6.838K 1'%,
< ABR129 to HP Part No. 0698-6:362, RESISTOR 1K .1%.
- A3R146 to HP Part No. 06986446, RESISTOR 2.162K .1%.
S ABR147 to HP Part No. 0698-6445, RESISTOR 6.838K .1%.
S ASTP2-7 to HP Part No. 0360-0124, TEST PIN.
Change: A3TPY-15 to HP Part No. 0360-0124, TEST PIN.
Page 6-16, Table 6-3. Replacement Parts (A3 Receiver Board).

(‘hange
Change
Change
(hange

Add: A3U49, HP Part No. 1826-0735, 1C HA 2507-5.

Page 6-24, Table 6-3. Replacement Parts (A3 Receiver Board).
Change: A13060 to HP Part No. 0160-3291, CAPACITOR 1200 pF 1%.
Change: A13C71 to HP Part No. 0160-5207, CAPACITOR 1100 pk 1%.
Page 6-25, Table 6-3. Replacement Parts (A13 Receiver Board).
A13C 128, HP Part No. 0160-0576, CAPACITOR .1 xF 10%.
0180-0374, CAPACITOR 10 uF 10%.
A13C130, HP Part No. 0180-0374, CAPACITOR 10 uF 10%.
A13C138, HP Part No. 0160-0576, CAPACITOR .1 pIF 10%.

Add:
Add:
Add:
Add:

A13C129, HP Part No.

Delete: A13C160, hand selected capacitor.

Page 6-26, Table 6-3. Replacement Parts (A13 Receiver Board).
1901-0376, DIODE-GEN.
1901-0:376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.
1901-0376, DIODE-GEN.

Add:
Add:
Add:
Add:
Add:
Add:
Add:
Add:
Add:
Add:
Change: A13JU7 to HP Part No. 12510473, CONNECTOR.
Page 6-27, Table 6-3. Replacement Parts (A 13 Receiver Board).

A13CR18, HP Part No.
A13CR19, HP Part No.
A13CR20, HP Part No.
A13CR21, HP Part No.
A13CR22, HP Part No.
A13CR23, HP Part No.
AL13CR24, HP Part No.
A13CR25, HP Part No.

A13J2, HP Part No. 1250-0257, CONNECTOR.
A13J3, HP Part No. 1250-0257, CONNECTOR.

Change: A13R48 to HP Part No. 0698-8638, RESISTOR 316K . 1%.
Change: A13R49 to HP Part No. 0698-6445, RESISTOR 6.838K 1%.
Change: A13R62 to HP Part No. 0699-0666, RESISTOR 1.705K 1Y%.
Change: A13R63 to HP Part No. 0690-0666, RESISTOR 1.705K 1%.

Change: A13R72A to HP Part No. 0699-0665, RESISTOR 1.248K .1%.

Change: A13R73 to HP Part No. 0699-0669, RESISTOR 3.288K 1%.
Change: A13R74 to HP Part No. 0699-0669, RESISTOR 3.288K 1%.

Change: A13R91 to HP Part No. 0699-0665, RESISTOR 1.248K .1
Page 6-28, Table 6-3. Replacement Parts (A13 Receiver Board).
Add: A13R130, HP Part No. 0757-0442, RESISTOR 10K 1%.
Add: A13R176, HP Part No. 0698-86:38, RESISTOR 3.16K .1%.
Add: A13R177, HP Part No. 0698-6445, RESISTOR 6.838K 1%,
Change: A13R129 to HP Part No
Change: A13R122 to HP Part No
Change: A13R123 to HP Part No
Change: A13R146 to HP Part No
Change: A13R147 to HP Part No
Page 6-29, Table 6-3. Replacement Parts (A13 Receiver Board).
Delete; A13TP21-25, HP Part No. 12516947, TEST PIN.

L 0698-6362, RESISTOR 1K .1%.

. 06983268, RESISTOR 11.5K .1%.
. 0757-0419, RESISTOR 681.1 OHM .1%.
. 0698-6446, RESISTOR 2.162K .1%.

. 0698-6445, RESISTOR 6.838K .1%.

’
.

Model 4935A



Model 4935A Manual Changes

CHANGE 5 (Cont'd)

Delete: A13R206, HP Part No. 1810-0369, 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 2507-5.

Change: A13TP-7 to HP Part No. 0360-0124, TEST PIN.

Change: A13TP9-15 to HP Part No. 0360-0124, TEST PIN.

Page 6-33, Table 6-3. Replacement Parts (A13 Receiver Board).
Change: A14R88 to HP Part No. 0698-8824, RESISTOR 10K .1%.
Change: A14R89 to HP Part No. 0698-8824, RESISTOR 10K .1%.

Page 878, A13 PAR Receiver Component lLocator.

Replace with Figure 7-9.
Page 879, A3 Reciever Component Locator,
Replace with Figure 7-10.

Page 8-79, A3 Receiver Board Assembly, Sheet 1 of 2.
Replace with Figure 7-11.

Page 8-81, A3 Receiver Board Assembly, Sheet 2 of 2.
Replace with Figure 7-12.

CHANGE 6

Page 6-17, Table 6-3. Replaceable Parts.
Replace A4 with 04935-60103 Transmitter Board, MFG CODE 28480, MFG P/N 04935-60103
Page 6-18, Table 6-3. Replaceable Parts.
Replace A4CR17 with 1901-0731 Diode-pwr 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 A15F.
Add A4CR21 1901-0754 Diode-pwr rect 50V 5A, CD=4, MFG CODE 03508, MFG P/N A15F.
Add A4CR22 1901-0754 Diode-pwr rect 50V 5A, CD=4, MFG CODE 03508, MFG P/N A15F.
Page 6-31, Table 6-3. Replaceable Parts.
Replace A14 with 04935-60107 Transmitter Board, MFG CODE 28480, MFG P/N 04935-60107.
Page 6-32, Table 6-3. Replaceable Parts.
Replace A14CR17 with 1901-0731 Diode-pwr rect 400V 1A, CD=4, MFG CODE 03508,
MFG P/N A15F.
Replace A14CR18 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 03508, MFG P/N A15F.
Add A14CR22 1901-0754 Diode-pwr rect 50V 5A, CD=4, MFG CODE 03508, MFG P/N A15F.

CHANGE 7

Page 6-6, Figure 6-2. Exploded View Assemblies 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 A3CR8 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A3CR9 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A3CR11 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A3CRI12 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A3CRI15 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.

Replace A3CR16 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
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CHANGE 7 (Contd)

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% .1256 W, CD=3, MFG CODE 24546,
MFG P/N C4-1/8-TO-1001-F.
Page 6-14, Table 6-3. Replaceable Parts.
Add A3R59 0698-3156 Resistor 14.7K 1% .125 W, CD=2, MFG CODE 24546,
MFG P/N C4-1/8-T0O-1472-F.
Replace A3R62 with 0698-3223 Resistor 1.24K 1% .125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8-TO-1241-F.
Replace A3R63 with 0698-3223 Resistor 1.24K 1% .125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8-TO-1241-F.
Replace A3R73 with 0757-0431 Resistor 2.43K 1% .125 W, CD=6, MFG CODE 24546,
MFG P/N C4-1/8-T0-2431-F.
Replace A3R74 with 0698-3223 Resistor 1.24K 1% .125 W, CD=, MFG CODE 24546,
MFG P/N C4-1/8-T0-2431-F.
Page 6-15, Table 6-3. Replaceable Parts.
Delete A3R208 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 04935-60008.
Replace A6T1 with 9100-2676 Transformer-AC pwr, CD=3, MFG CODE 28480,
MFG P/N 9100-2676.
Add 7100-0389 Transformer Cover 62-DP, CD=9, MFG CODE 28480, MFG P/N 7100-0389.
Page 6-26, Table 6-3. Replaceable Parts.
Delete A13C202 Hand Selected Capacitor.
Replace A13CR8 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A13CR9 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
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 P/N
1901-0376.
Replace A13CR15 with 1901-0376 Diode-Gen prp, CD=6, MFG CODE 28480, MFG P/N
1901-0376.
Replace A13CR16 with 1901-0376 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, CD=3, MFG CODE 24546,
MFG P/N C4-1/8-TO-1001-F.
Page 6-14, Table 6-3. Replaceable Parts.
Add A13R59 0698-3156 Resistor 14.7K 1% .125 W, CD=2, MFG CODE 245486,
MFG P/N C4-1/8-TO-1472-F.
Replace A13R62 with 0698-3223 Resistor 1.24K 1% .125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8-T0-1241-F.
Replace A13R63 with 0698-3223 Resistor 1.24K 1% .125 W, CD=4, MFG CODE 24546,
MFG P/N C4-1/8-T0-1241-F.
Replace A13R73 with 0757-0431 Resistor 2.43K 1% .125 W, CD=6, MFG CODE 24546,
MFG P/N C4-1/8-T0-2431-F.
Replace A13R74 with 0698-3223 Resistor 1.24K 1% .125 W, CD=6, MFG CODE 24546,
MFG P/N C4-1/8-T0-2431-F.
Page 6-29, Table 6-3. Replaceable Parts.
Delete A13R208 5020-5252 Wire 1/2 in, CD=3, MFG CODE 28480, MFG P/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 C202, R208, and add R59 as shown in Figure 7-13.

Page 8-68, Figure 8-27. A3 Receiver Board Component Locator.
Delete C202, R208, and add R59 as shown in Figure 7-14.

Page 8-69, Figure 8-29. A13 Receiver Board Schematic Diagram (1 of 2).
Replace with partial schematic shown in Figure 7-15.

CHANGE 8

Page 6-14, Table 6-3. Replaceable Parts (Continued),

Change A3R81 to 0699-0567, RESISTOR 137K .1% .125W, CD=5, Mfr Code 28480,
Mfr P/N 0699-0567.

Page 6-17, Table 6-3. Replaceable Parts (Continued),

Change A4 to 04935-60203, TRANSMITTER BOARD (std unit only), Mfr Code 28480,
Mfr 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 A4R98, 0757-0278, RESISTOR 1.78K 1% .125W, CD=9, Mfr Code 02273,
Mfr P/N CEA-993.

Delete A4R99, 0698-3157, RESISTOR 19.6K 1% .1256W, CD=0, Mfr P/N CEA-993.

Delete A4R100, 0757-0428, RESISTOR 1.62K 1% .125W, CD=7, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A4R80 to 0757-0420, RESISTOR 750K 1% .125W, CD=3, Mfr Code 24546,
Mfr P/N C4-1/8-TO-751-F.

Change A4R81 to 0757-0290, RESISTOR 6.19K 1% .125W, CD=5, Mfr Code 19701,
Mfr P/N MF4C1/8-TO-6191-F.

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 1205-0512 to 1205-0309, HEAT SINK SGL T0-220-CS, 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 A14R97, 0757-0442, RESISTOR 10K 1% .125W, CD=9, 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,
Mfr P/N CEA-993.

Delete A14R99, 0698-3157, RESISTOR 19.6K 1% .125W, CD=0, Mfr Code 02273,
Mfr P/N CEA-993.

Delete A14R100, 0757-0428, RESISTOR 1.62K 1% .125W, CD=7, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A14R80 to 0757-0420, 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-TO-1626-F.
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CHANGE 8 (Cont'd)

Page 6-34, Table 6-3. Replaceable Parts (Continued),
Delete A14U53, 1826-0735, IC OP AMP H-SLEW-RATE 8-DIP-P PKG, CD=1,
Mfr Code 34371, Mfr P/N HA3-2507-5.

Page 6-35, Table 6-3. Replaceable Parts (Continued),
Change 2200-0704 to 2200-0107, SCREW MACH 4-40 .375IN .G PAN HD POZI, CD=6
Mfr Code 0000, Mfr P/N order by description.

)

Page 8-72, Figure 8-31. A4 Transmitter Board Component Locator,
Replace with component locator shown in Figure 7-16.

Page 8-73, Figure 8-32. A14 Transmitter Board Component Locator,
Replace with component locator shown in Figure 7-17.

Page 8-75, Figure 8-34. A4 Transmitter Board Schematic Diagram (Sheet 2 of 2).
Replace with partial schematics shown in Figures 7-18 and 7-19.

CHANGE 9

With the exception of the Receiver Boards, all instruments with Serial Prefix 2305A follow
the Component Locator and Schematics in the 4935A 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 Receiver Boards with the 2208A Serial Prefix.

CHANGE 10

NOTE
See Service Note 4935A-9 prior to replacing any of the parts below.

Page 6-19, Table 6-3. Replaceable Parts,

Change A4R80 to 0757-0428, RESISTOR 1.62K 1% .125W, 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 0698-3150, RESISTOR 2.37K 1% 125W, 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,

Change A14R80 to 0757-0428, RESISTOR 1.62K 1% 125W, CD=1, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A14R81 to 0757-0431, RESISTOR 243K 1% .125W, CD=6, Mfr Code 02995,
Mfr P/N MF4C-1.

Change A14R97 to 0698-3150, RESISTOR 2.37K 1% .125W, CD=0, Mfr Code 02995,
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 8-75, Figure 8-34. A4 Transmitter Board Schematic Diagram (Sheet 2 of 2),
Change the values of the following resistors located in the Output 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, [P
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,
M(r P/N 03770-50004.

CHANGE 12

Page 6-16, Table 6-3, Replaceable Parts
Change A3U20 to 1826-0741 IC Op Amp low bias, CD =4, MFG CODE 04713,
MFG P/N MC34002AG.

CHANGE 13

Page 6-16, Table 6-3, Replaccable Parts
Change A3U20 to 1826-0741 IC Op Amp low bias, CD=4, MFG CODE 04713,
MFG P/N MC34002AG.

Page 6-16, Table 6-3, Replaceable Parts
Add A13C48 0180-0374 Capacitor-fxd 10uf+10%, CD =3, MFG CODE 56289,
MFG P/N 150DI06X9020B2.

Page 6-16, Table 6-3, Replaceable Parts
Add A13CR10 1901-0376 Diode-Gen Prp 35V 50mA, CD =6, MFG CODE 28480,
MFG P/N 1901-0376.

Delete A13C203 0160-0576 Capacitor-fxd .1 uF +-20%, CD =5, MFG CODE 28480,
MFG P/N 0160-0576.

Delete A13C204 0160-0576 Capacitor-fxd .1 uF +-20%, CD=5, MFG CODE 28480,
MFG P/N 0160-0576.

Delete A13C205 0160-3824 Capacitor-fxd 3900 pF, CD =2, MFG CODE 05176,
MFG P/N HEW-249,

Delete A13CR28 0190-0050 Diodc-switching 80V 200MA 2ns, CD =3, MFG CODE 02237
MFR P/N FDH 6308.

Delete A13CR29 0190-0050 Diode-switching 80V 200MA 2ns, CD =3, MFG CODE 02237
MFR P/N FDH 6308.

Delete A13CR30 0190-0050 Diode-switching 80V 200MA 2ns, CD =3, MFG CODE 02237
MFR P/N FDH 6308.
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Dclete AT3CR 31 0190-0050 Diode-switching 80V 200MC 2ns, CD=3, MFG CODE 02237 MFR P/N  FD
6308

Page 6-27, Table 6-3. Replaccable Parts
Add AIRGI 07570465 Resistor 100K 1% .125W F TC=0+-100, CD=6. MFG CODE 24546
MFG P/N C4-1/8-TO-1003-F

Page 6-2X. Table 6-3. Replaceable Parts
Dclete A13R209 0757-0438 Resistor 5.11K 1% .125W, CD=3 MFG CODE 24546,
MFG P/N C4-1/8-TO-5111-F

Delete AT3R210 0698-0085 Resistor 2.16K 1% .125W, ICD=1, MFG CODE 24546,
MFG P/N C4-1/8-TO-2161-F

Pagc 6-29. Table 6-3. Replaccable Parts
Change A13U20 to 1826-0741 1IC-Op Amp low bias, CD=11, MFG CODE 2704,
MFG P/N LF351AH

Delete AT3US7 1826-1189 IC-Op Amp low bias, CD=1 MFG CODE 28480).
MFG P/N [826-1189
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Page 8-68. Figurc 8-28. A13 Recciver Board Component Locator
Change the Componcent Locator as shown below:

Manual Changes
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Modcl 4935A

Page 8-04. Figure 8-29. A3 Receiver Board Schematic (A13)
Ground the case of AT13C!, located in the upper left corner of the schematic.

Page 8-71. Figure 8-30. A3 Receiver Board Schematic (Page 2 of 2)
Change PAR (A 13) section of schematic to the following:
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CHANGE 14

Page 6-17. Table 6-3. Replaceable Parts

Change A4CR7 (o 1902-3214 DIODE-ZNR 16.2V. 2%. .4W, CD=6. MFG CODE 28480.
MEG P/N 1902-3214

Page 6-18. Tuble 6-3. Replaccuble Parts

Change A4CRIS to 1902-3214 DIODE-ZNR 16.2V 2%. .4W. CD=6. MFG CODE 28480,
MFG P/N 1902-3214

Change A4CR23 to 1902-3214 DIODE-ZNR 16.2V. 2%, 4W. CD=6. MFG CODE 28480.
MEG P/N 1902-3214

Change A4CR25 to 1902-3105 DIODE-ZNR 5.62V. 2%, 4W. CD=4 MFG CODE 28480).
MEG P/N 1902-3105

Page 6-32. Table 6-3. Replaccable Parts
Change AT4CR7 10 1902-3214 DIODE-ZNR 6.2V, 2%, .4W. CD=6. MFG CODE 28480.
MFG P/N 1902-3214

Change AT4CRIS 10 1902-3214 DIODE-ZNR 6.2V, 2%, 4W. CD=6, MFG CODL 28480.
MEG P/N 1902-32 14
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Modcl 4935A

Change A14CR23 to 1902-3214 DIODE-ZNR 16.2V, 2%, .4W, CD=6, MFG CODE 28480,

MFG P/N 1902-3214

Change AT4CR25 (o 1902-3105 DIODE-ZNR 5.62V. 2%, 4W, CD=4 MFG CODE 28480,
MFG P/N 1902-3105

-35/36(blank). Table 6-3. Replaccable Parts /]
Change F1 to 2110-0065 FUSE FOR 100/120V INSTRUMENTS. .375A, CD=4. e
MFG CODE 04492, MFG P/N 2110-0065 f A .
o e VAR NN

1 10 2110-0296 FUSE FOR 220,240V INSTRUMENTS, .20A, CD=3,

e

Page 6

Change F
MFG CODE 28480, MFG P/N 2110-0296

Page 8-75. Figure 8-34. A4 Transmitter Board Schematic Diagram (sheet 2 of 2)
Change the lollowing diode values:

CR15 change to 162V
CR25 change to 5.62V
CR23 change to 16.2V
CR7 change to 16.2V
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Model 4935A
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Figure 7-32.
A5 Charger Board Schematic Diagram
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Model 4935A

Manual Changes

Table 6-3. Replaceable Parts
Reference HP Part |c e Mfr
: A ol Qty Description Mfr Part Number
Designation | Number Code
Al 04935-80009 3 1 FRONT PANEL W/PAR {OPT. 002, 003 ONLY) 28480 04935-80009
Al 80010-80010 9 1 FRONT PANEL W/NTG (STD. UNIT ONLY) 28480 80010-80010
A1DS1 DS40 1990-0810 3 40 LED (SERVICE ONLY) 28480 5082-4160
A2 04935-60102 ? 1 SWITCH BOARD (ALL UNTTS) 28480 04935-60102
Yol kel 01600576 5 13 CAPACITOR-FXD 1UF +-20% 50VDC CER 28480 0160-0576
A2C3 0160-0576 S CAPACITOR~FXD . 1UF +-20% 50VUDC CER 284810 0160-0%76
ACA 0160-0302 5 1 CAPACITOR-FXD .018UF +-10% 200UDC POLYE 28480 0160-0302
A2CS 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 0160-0%76
APC7 01800291 3 1 CAPACTTOR-FXD 1UF+=10% 35HUDC TA 56289 150D105X9035A2
A2C10 0180-0104 7 1 CAPACITOR-FXD 200UF+75-10% 16UDC Al 56289 30D207G016DF 2
ADC11 f 4 2 CAPACITOR-FXD 60UF+-10% 6UDC TA 56289 150D606XP006E2
AZC12 4 CAPACITOR-FXD 60UF+-10% 6UDC TA 56289 150D606XP00612
ARC13 01600576 5 CAPACTTOR-FXD . 1UF +-20% S0UDL CER 28480 0160-0576
Aa2C14 0160-0576 & CAPACTTOR-FXD .1UF +-20% S0UDC CER 28480 0160-0576
AZC1S 01606- 0576 5 CAPACITOR-FXD . 1UF +-20% S0UDC CER 28480 0160-0576
AZC16 0160-3878 6 1 CAPACITOR-FXD 1000PF +-20% 100VUDC CER 28490 0160-3878
ARC17 0160-0576 5 CAPACITOR-FXD .1UF +-20% %0UDC CER 26480 0160~0576
A2CS2 0160-0576 5 CAPACITOR~FXD . 1UF +-20% SHVUDC CER 28480 0160-0576
ADCS3 0180-0373 2 2 CAPACTITOR-FXD . 6HUF+-10% 35UDC TA 56289 150D684XP035A7
A2CS4 0160-3879% 7 4 CAPACTITOR-FXD . 01UF +-20% 100UDC CER 28480 0160-3879
A2C56 0160-3679 7 CAPACITOR-FXD . 01UF +-20% 100VDC CER 26480 0160-3879
A2CS7 0160-0576 5 CAPACITOR=-EXD . \UF +-20% 50VDC CER 28480 0160-0%576
A2CS8 0160-0576 5 CAPACITOR-FXD .1UF +-20% %0UDC CER 28480 0160-0576
A2C72 0160-0576 s CAPACITOR-FXD ,1UF +-20% S0UDC CER 28480 0160-0576
ADCT73 0180-0373 2 CAPACTITOR-FXD . 68UF+-10% 35VDC TA 56289 150D684X9035A2
A2C74 0160-3879 7 CAPACITOR-FXD .H1UF +-20% 100VDC CER 284840 01603879
ARC76 0160-3879 7 CAPACITOR-FXD L 01UF +-20% 100VUDC CE 28480 0160-3879
ARC77 01600576 5 CAPACITOR-FXD .1UF + 20% S0VUDC CER 284810 0160-0576
ARC78 0160-0576 5 CAPACITOR-FXD . 1UF +-20% %0VDC CER 211480 0160-0576
A2CRB 1906-0069 4 2 DIODE~-FW BRDG 400V 14 28400 1906-0069
ADCRY 190600669 4 DIODE-FW ERDG 400V 1A 284830 19060069
ARCRS1 1826-0585 9 2 V REF T0-92 27014 LM329DZ
APCR71 1826-0585 9 UV REF TO-~ 27014 1.M329DZ
AZDS1 1990-0681 3 1 DISPLAY-AN-SEG 1~CHAR .408-H RED 28480 5082-76%56
A2DS2 1990~0540 3 8 DISPLAY-NUM-SEG 1-CHAR .43-H 213480 5082-7650
A2DS3 1990-0540 3 DISPLAY-NUM-SEG 1-CHAR . 43-H 28480 5082-7650
A2DSA4 1990-0540 3 DISPLAY-NUM-SEG 1-CHAR .43-H 28480 5082~-7650
A2DSYH 1990-0540 3 DISPLAY-NUM-SEG 1-CHAR ,43-H 28480 S082-7650
A2DSH 1990~0540 3 DISPLAY-NUK-SEG 1~CHAR , 43-H 268480 5082-7650
A2DS7 19900540 3 DISPLAY-NUM-GEG 1-CHAR ,43~H 28480 5082-7650
ADSE 1990-0540 3 DISPLAY~-NUM-SEG 1~CHAR ,43-H 28480 5082-7650
AZDS? 1990-0540 3 DISPLAY-NUM- 1-CHAR 43-H 28480 L082-7650
ARJ2 1251-6947 0 2 CONNECTOR-SGL CONT PIN L 0R5-IN-BSC-$Z $Q 28480 1251-6947
A3 1P51-3677 7 2 CONNECTOR=-TEL JACK 2-CKT GHK - D1 A 28480 1251-3677
A2T 4 1201-3677 7 CONNECTOR-TEL JACK 2-CKT . SHK-D 1A 28480 12%1-3677
0
A6 1251-h%37 4 2 CONNECTOR 13-PIN F POGT TYPE 3480 1251 -65
A2J7 12516537 4 CONNECTOR 13-PIN F POST TYPE 284810 1251~
API8 125000257 1 CONNECTOR-RF SME M PC S0-0HM 28480 1250~-02
A2Q4 1854-0643 9 2 TRANSTSTOR NPN 2N3585 61 T0-66 P 01921
A2A8 168540643 9 TRANSISTOR NPN 2N358% 5§ TO-66 01928
A2QS1 19540575 6 [ TRANSTSTOR NPN GI PD=625MW F 04713
APQS2 1854-0071 7 2 TRANSISTOR NPN 6T PD=300MW 213480
AZQR53 1854-0575 6 TRANSISTOR NPN SI PD=625MW 04713
APQSE 18540575 6 TRANSISTOR NPN ST PD=625MW 04713 MPG-AL2
A2Q71 18540575 6 TRANSTSTOR NPN S PD=625MW 04713 MPS-A42
ARA72 7 TRANSTSTOR NPN ST PD=300MW 21480 18%54-0071
AZR73 6 TRANSTSTOR NPN 5T PD-625MW 04713 MPG-A4
ARe7S 18540575 6 TRANSTSTOR NPN GT PD=625MW 04713 MPS-A42
ACRS 07%7-0461 2 2 RESISTOR 68.1K 1% FOTCm0+-100 PAS46 Ca-1/8-T0-6812F
AZRL 07570288 1 1 RESISTOR 9. 09K 1% FoTC=0+-100 19701 ME4C1/8-T0H-9091~F
AZR1E 0757-0458 7 1 RESISTOR S1.1K 1% . Fo1C=0+-100 24546 Ca-1/8-T0-5%112-F
APR18 07570461 2 RESISTOR 68.1K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-6812-F
AZR1Y 1698-3132 4 1 261 1% 125W F TC=0+-100 2446 Ca 1/8-10-2610 -F
APR2D 07/57- 0442 9 3 RESISTOR 10K 1% ,12%W F T0=0+-100 24%46 €4 1/8-T0-100; -F
AZR2Y 0698-B558 B 2 RESISTOR 67.3 JOWF TC=04-50 21489 16968-8558
A2R22 0698- 8558 ] RESISTOR 673 VLS F TO=04-50 28480 01698-8558
AZR23 0699-0657 4 2 RESISTOR 300 .2 JHWOF T0=0 28480 G699-0657
APR24 0699-06%7 4 RESISTOR 300 LSWF T0=00 23480 06990657

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

Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number

A2R25 0699-0658 5 2 RESISTOR 450 .25% .5W F TC=0+-50 28480 0699-0658

A2R26 0699-0658 5 RESISTOR 450 ,25% .5W F [C=0+-50 28480 0699-0658

A2R27 0757-0346 2 1 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-TO-10R0-F

A2R28 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F

A2R29 0757-0447 4 1 RESISTOR 16.2K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1622-F

A2R30 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1.8-T0-1002-F

A2R35 2100-3857 7 1 RESISTOR-VARIABLE 10K +.20%; SPECIAL 28480 2100-3857

A2R36 2100-3858 8 1 RESISTOR-VAR CONTROL CP 50K 20% 10CW 28480 2100-3858

A2R51 0698-8827 4 2 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827

A2R52 0757-0199 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152F

A2R53 2100-3164 9 2 RESISTOR-TRMR 10 20% C SIDE-ADJ 17-TRN 02111 43P100

A2R54 0698-3429 2 2 RESISTOR 19.6 1% . 125W F TC=0+-100 03888 PME55-1/8-TO-19R6-F

A2RS56 0757-0401 0 8 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A2R57 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A2R58 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A2R60 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A2RT71 0698-8827 4 RESOSTOR 1M 1% .125W F TC=0+-100 28480 0698-8827

A2R72 0757-0199 3 RESISTOR 21 .5K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2152-F

A2R73 2100-3164 9 RESISTOR-TRMR 10 20% C SIDE-ADJ 17-TRN 02111 4P100

A2R74 0698-3429 2 RESISTOR 19.6 1% .125W F TC=0+-100 03888 PMES5-1/8-T0-19R6-F

A2R76 0757-0401 0 RESISTOR 100 1% .126W F TC=04-100 24546 C4-1/8-T0-101-F

A2R77 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

AZR78 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F

A2R80 0757-0401 0 RESISTOR 100 1% .126W F TC=0+-100 24546 C4.1/8-T0-101-F

A251 3101-2124 2 1 SWITCH-PB DPDT ALTNG .25A 115VAC 28480 3101-2124

A2S2 3101-2391 5 1 SWITCH-PB 2-STATION 15MM C-C SPACING 28480 3101-2391

A2S3 3101-2391 5 i SWITCH-PB 2-STATION 15MM C-C SPACING 28480 3101 2391

A234 3101-0499 0 2 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2s5 3101-0499 0 SWITCH-PB 6-STATION 10MM C-C SPACING 28480 3101-0499

A256 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A257 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A258 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2S59 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2510 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2S11 3101-0499 0 SWITCH-PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2S12 3101-0499 0 SWITCH-PB 5.STATIONM 10MM C-C SPACING 28480 3101-0499

A2513 3101-0499 0 SWITCH.PB 5-STATION 10MM C-C SPACING 28480 3101-0499

A2SG1 1970-0078 0 2 TUBE-ELECTRON SURGE V PICTR 25088 B1-A350/15

A2SG2 1970-0078 0 TUBE-ELECTRON SURGE V PICTR 25088 B81-A350/15

A2SP1 9160-0273 8 1 LOUD SPEAKER 28480 9160-0273
A Jloy

A2TP3 516947 0 2 CONNECTOR SGL CONT PIN .025-IN-BSC 28480 1251.6947

A2TP4 12516917 0 CONNECTOR SGL CONT PIN ,025-IN-BSC 28480 1251-6947
S~ B 7

A2U2 1420-2132 4 2 IC DRVR CMOS LED DRVR 32293 ICM7218A

A2U3 1820-2132 4 IC DRVR CMOS LED DRVR 32293 ICM7218A

A2U4 1826-0205 0 1 IC TIMER TTL 18324 NE556A

A2U6 1826-0682 7 1 IC AUDIO AMPL PWR B-DIP-P PKG 27014 LM386N-1

A2U7 1826-0712 4 1 IC OP AMP LOW-BIAS--IMPD DUAL B-DIP-P 27014 LF353N

A2XDS ! 1200-0915 3 9 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS2 1200-0915 3 SOCKET -DSPL 14.DIP DIP-SLDR 28480 1200-0915

A2XDS3 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS4 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS5 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS6 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS7 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS8 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915

A2XDS9 1200-0915 3 SOCKET-DSPL 14-DIP DIP-SLDR 28480 1200-0915
0340-0992 1 2 INSULATOR TRANSISTOR 28480 0340-0992
0300-1013 3 2 SPACER-RND ,688-IN-LG .115.IN-ID 00000 ORDER BY DESCRIPTION
2200-0173 6 2 SCREW-MCH 4-40 1-IN-LG 82 DEG 00000 ORDER BY DESCRIPTION
2260-0012 8 2 NUT-HEX-W/LKWR 4-40-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
2360-0197 2 4 SCREW-MCH 6-32 .375-IN-LG PAN-HD-POZ| 00000 ORDER BY DESCRIPTION
2420-0015 1 4 NUT-HEX-W/LKWR 6-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
5041-0201 6 1 KEY CAP-WHITE (POWER SWITCH) 28480 5041-0201
5041-1931 1 ! KEY CAP-NOR (REV-TRMT) 28460 5041-1931
5041-1932 2 1 KEY CAP-REV (REV-TRMT) 28480 5041-1932
5041-1933 3 1 KEY CPA-DIAL (SETUP. TRMT) 28480 5041-1933
5041-1934 4 2 KEY CAP-HOLD (SETUP-TRMT-REV) 28480 5041-1934
5041-1935 5 1 KEY GAP-BRDG (SETUP-TRMT-REV) 28480 5041-1935
5041-1936 6 2 KEY CAP-135 (SETUP-TRMT-REV) 28480 5041-1936
5041-1938 8 2 KEY CAP-600 {SETUP-TRMT-REV) 28480 5041-1938
5041-1939 9 2 KEY CAP-300 (SETUP-1RMT-REV) 28480 5041-1939
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Model 49335A Manual Changes
Table 6-3. Replaceable Parts (Continued)

Reference HP Part C Mfr Mfr Part

Designator Number D |Qty Description Code Number
A3 04935-80004 4 1 RECEIVER BOARD ASSY (STD. UNIT ONLY) 28480 04935-60004
A3CH 0180-3124 8 1| CAPACITOR-FXD 75UF+100-20% 300VDC AL 28480 | 0180-3124
A3CGZ 0180-1746 5 3 CAPACITOR-FXD 15UF +-10% 20VDC TA 56269 150D156X 902082
A3C3 0180-1746 5 CAPACITOR-FXD 15UF +-10% 20VDC TA §6289 150D156X902082
A3C4 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082
A3C5 0160-0576 5 72 | CAPACITOR.FXD .1UF + 20% 50VDC CER 28480 0160-0576
A3C6 0160-2213 1 1 CAPACITOR-FXD 620PF +-5% 30VDC MICA 28480 0160-2213
A3C7 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3CB 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C9 0160-0576 5 GAPACITOR-I XD .1UF +-20% 50VDC CER 28480 0160-0576
A3C10 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C11 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C12 0160-2225 5 1 CAPACITOR FXD 2000PF +-5% 300VDC MICA 28480 0160-2225
A3C13 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 58480 0160.0576
A3C14 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50vVDC CER 28480 0160-0576
A3C15 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3016 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C17 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A3C18 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A3G19 0160-8405 1 10 | CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204571PF3C1
A3C21 0160-0576 5 CAPACITOR-FXD .1UF +-10% 50VDC CER 28480 0160-0576
A3C22 0160-0576 5 CAPAGITOR-FXD .1UF +.10% 50VDC CER 28480 0160-0576
A3C23 0160-0576 5 CAPACITOR-FXD .1UF +.10% 50VDC CER 28480 0160-0576
A3C24 0140-0190 7 2 CAPAC|TOR-FXD 39PF +-5% 300VDC 72136 DM15E390J0300WVI1CR
A3C25 0160-0576 5 CAPACITOR £XD .1UF +-20% 50VDC GER 28480 0160-0576
A3C26 0160-0576 5 CAPACITOR FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3u27 0160-6405 1 CAPACGITOR-FXD .01UF +.1% 100VCD MICA 08113 HP20457 1PF3C1
A3C28 0180-0374 3 1 CAPACITOR-FXD 10UF +-10% 20VDC TA 52689 150D106X902082
A3C29 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 52689 150D106X902082
A3C31 0160-0576 3 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A3C32 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C33 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C34 0180-0374 3 CAPACITOR-FXD 10UF +_10% 20VDC TA 56289 15D106X9020B2
A3C35 0180-0374 3 CAPACITOR-FXD 10UF + 10% 20VDC TA 56289 15D106X9020B2
A3CB_G 0160-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC CER 56289 15D106X9020B2
A3C37 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C38 0140-0190 7 CAPACITOR-FXD 39PF +-5% 300 VDC MICA 72136 MD15E390J0300WV1CR
A3C39 0160-0167 0 2 CAPACITOR-FXD .082UF+-10% 200VDC POLYE 28480 0160-0167
A3C40 0160-0167 0 CAPACITOR-FXD .082U) +-10% 200V¥CD POLYE 28480 0160-0167
A3C41 0160-0576 5 CAPAGITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3CA2 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C43 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3CA44 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A3C45 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3C46 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A3C47 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 1500106X902082
A3C49 0160-0340 1 1 CAPACITOR-FXD 600PF +-1% 300VDC MICA 28480 0160-0340

A3C50 0160-3291 7 5 CAPACITOR-FXD 1200PF1% 100VDC MICA 28480 0160-3291

A3C51 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576

A3C52 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3C53 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3C54 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3C55 0160-0576 5 CAPACITOR-FXD .1UF + 20% 50VDC CER 28480 0160-0576

A3C56 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576

A3C57 0160-2222 2 CAPACITOR-FXD 1500PF +-5% 300VDC MICA 28480 0160-2222
A3C58 0160-6320 9 10 CAPACITOR-FXD 1700PF+-1% 100VDC MICA 08113 HP204751PF3C1
A3C59 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 1500106X902082
A3C60 01606318 5 2 CAPACITOR-FXD 1100PF+-1% 100vDC MICA 08113 GO2044751PF 3C1
A3C61 0160-6320 9 CAPACITOR-FXD 1700P 01% 100VDC MICA 08113 HP204751PF3C1
A3C62 0160-0576 5 CAPACITOR-FXD .1Uf +.20% 50VDC CER 28480 0160.0576
A3C8B3 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A3C64 0180-0197 8 4 CAPACITOR-FXD 2.2UF+-10% 20vVDC TA 56289 150D225X98020A2
A3C65 0180-0197 B8 CAPACITOR-FXD 2.2UF+-10% 20vDC TA 56289 1500225X8020A2
A3C66 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A3C67 0160-6320 9 CAPAGITOR-FXD 1700PF+-1% 100VDC MICA 08113 HP204751PF3C1
A3C68 0160-6320 9 CAPACITOR-FXD 1700PF+-1% 100VDC MICA 08113 HP204/51PF3C1
A3C69 0160-6185 4 2 CAPACITOR-FXD 1000PF+-1% 500VDC MICA 08113 HP204751PF3C1
A3C70 0160-6317 4 3 CAPACITOR-FXD 4751PF+-1% 300VDC MICA 08113 HP204751PF2C1
A3CT71 ()160-6185 4 CAPACITOR-FXD 1000PF+-1% 500VDC MICA 08113 HP204751PF2C1
A3C72 0160-0576 5 CAPACITOR-FXD . 1UF+-20% 50vVDC CER 28480 0160-0576
A3CT73 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576

Sec introduction to this scction for ordering information.

* Indicates factory sclected valuc.
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mir Mfr Part
Designator Number D | Qty Description Code Number
A3C74 0160-6188 9 1 CAPACITOR-FXD 110PF +-1% 300VDC MICA gg};ég 5{&2&%7557‘6”201
A3C75 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3CT6 0160-0576 5 CAPACITOR-FXD . 1UF + -0% 50VDC CER 28480 0160-0576
A3C77 0160-0576 5 CAPACITOR-FXD .tUF +-20% 50VDC CER 28480 0160-0576
A3C78 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER
8113 40751PF3C1
A3C79 0160-6317 4 CAPACITOR-FXD 4751PF+-1% 300VDC MICA 88: 13 ggzg4§é|£r3c1
A3CBO 0140-0225 9 1 CAPACITOR-FXD 300PF+-1% 200VDC MICA 28480 0160-0218
A3C81 0160-0218 2 5 CAPACITOR-FXD 2400PF+-1%300VDC MICA 28480 0160-3291
A3C82 0160-3291 7 CAPACITOR-FXD 1200PF+-1% 1000VDC MICA 28480 0160-0576
A3C83 0160-0576 5 CAPACITOR-FXD .1UF +-UF20% 50VDC CER
284 -0218
A3CB4 0160-0218 2 CAPACITOR-FXD 2400PF+-1% 300VDC MICA 031?% 3}362%2%211PF3C1
A3CB5 0160-6320 9 CAPACITOR-FXD 1700PF+-1% 100VDC MICA 08113 HP20471PF3C1
A3C87 0160-6320 9 CAPACITOR -FXD 1700PF+-1% 100VDC MICA 28480 0160-0576
A3C88 0160-0576 5 CAPACITOR-FXD ,1UF +.20% 50VDC CER 08113 HP204751PF3C1
A3C89 0160-8405 1 CAPACITOR-FXD .01UF+-1% 100vDC MICA
A3C90 0160-0576 5 CAPACITOR=FXD ,01UF+-1% 20% VDC CER ggzgg g}gg_gg;g
A3C91 0160-0576 5 CAPACITOR-FXD .01UF+-1% 20% VDC CER 08113 HP20475 IPF3C1
A3C82 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 28480 0160-0578
A3C93 0160-05786 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A3C94 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER
A3C95 0140.0177 0 1 CAPACITOR-FXD 400PF +-1% 300VDC MICA (7)3} ?g SMQ&F?5%1PF;S);8$WV1CR
A3CY97 0160-6317 4 CAPACITOR-FXD 4751PF+-1% 300VDC MICA 28480 0160-0576
A3C98 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 56289 150D106X902082
A3C99 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 08113 HP204751PF3C1
A3C100 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VOC MICA
E
A3C101 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA gg};;g '(—)‘%’(5200.%7557'ep 2ct
A3C102 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-3291
A3C103 0160-3291 7 CAPACITOR-FXD 1200PF +.1% 100VDC MICA 28480 0160-0218
A3C104 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0576
A3C105 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER
A3C106 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER gg‘:gg 8}28.82;?
A3C107 0160-3291 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-0218
A3C108 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-05786
A3C109 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0578
A3C110 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vVDC CER
A3C111 0140-0235 1 1 CAPACITOR-FXD 2250PF +-1% 300VDC MICA ;g;gg QD%?)?EE??SORFO3OOWV1C
A3C112 0160-0576 [3 CAPACITOR-FXD 1UF +.20% 50VDC CER 28480 0160-0576
A3C113 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 08113 HP204751PF3C1
A3C114 0140-0228 2 1 CAPACITOR-FXD 360PF+-1% 300VDC MICA 28480 0160-0576
A3C115 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER
A3C116 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER Zgzgg g}gg_gg;g
A3C117 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 08113 HP204751PF3C1
A3C118 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 28480 0160.0576
A3C119 0160-0576 5 CAPACITOR-FXD .1UF __020% 50VDC CER 08113 HP20475 1PF3C1
A3C120 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA
A3C121 0160-6320 9 CAPACITOR-FXD 1700PF+-1% 100VDC MICA 83”3 Eg%gﬁ;g}sggg}
A3C122 0160-6318 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 28480 0160-3291
A3C123 0160-3291 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160.0218
13C124 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 08113 HP2047sIPF3C1
A3C125 0160-6320 9 CAPACITOR-FXD 1700PH+-1% 100VDC MICA
A3C127 0160-0576 5 GAPACITOR-FXD . 1UF +-20% 50VDC CER ggﬁgg 8:28,82;2
A3C1$1 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A3C132 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 56289 150D106X902082
A3C133 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 08113 HP204751PF3C1
A3C137 0160-6230 9 CAPACITOR-FXD 1700PH+-1% 100VDC MICA
A3C139 0160-0576 5 CAPACITOR-FXD .1UFf +-20% 50vVDC CER ggigg 8}23_82;2
A3C140 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 08113 HP204751PF3C1
A3C1a1 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 28480 0160-0576
A3C142 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3C143 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER
A3C144 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER ggﬁgg 8}28_82;3
A3C145 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 08113 HP204751PF3C1
A3C146 0160-6405 1 CAPACITOR-FXD .01UF+-1% 100VDC MICA 28480 0160.0576
A3C147 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A3C152 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER
A3C153 0160.0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 33238 8128_82;2
A3C154 0160-0576 5 CAPACITOR-FXD .1Uf +-20% 50VDC CER 28480 0160-2215
A3C155 0160-2215 3 1 CAPACGITOR-FXD 750PF +-5% 300VDC MICA 02367 CD15FC431J01
A3C156 0160-0939 4 1 CAPACITOR-FXD 430PF+-1% 300VDC 56289 150D225X9020A2
A3C157 0180-0197 8 CAPACITOR-FXD 2.2UF+-105 20VDC TA
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Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)
Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number
X 8 CAPACITOR-FXD 2.2UF+-105 20VDC TA 56289 150D225X9020A2
hiciee a0t 5 CAPACITOR-FXD .1UF +_20% 50VDC CER 28480 | 0160.0576
; AT G SELEC IR ok e -
c ] + 20% 0 0160-0676
3z 0160-0576 CAPACITOR, HAND SELERTED ONLY IF NEEDED 0
. i 5 1 DIODE-SM SIG SHCOTTKY 28480 1901-106
P 1901 hoe8 1 2 DIODE-SWITCHING 30B 50MA 2NS DO-35 28480 1o oo
A3Ra 0811.3587 5 2 RESISTOR 0 OHM 03123 104
A3ICRE 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3CRE 1901-0376 6 2 DIODE-GEN PRP 35V 50MA DO-35 28480 1901-0376
- 6 DIODE GEN PRP 35V 50MA DO-35 28480
C 901.. 1901-0376
ARt 1oo1-oare 2 6 DIODE-SGHOTTKY 02062 Loaadrs
2 DIODE-SCHOTTKY 02062
A3CR9 1901-0518 5082-5509
A3CR11 1501.0518 2 DIODE-SCHOTTKY 02062 §085-5509
A3CRI12 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
“R13 R 3 4 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 901~
A3 1oo1-9080 3 DIODE SWITCHING B0V 200MA 2NS DO-35 28480 | 1901:0030
A3CR15 1901-0618 2 DIODE SCHOTTKY 02062 5082-5509
A3CR16 1901-0518 2 DIODE SCHOTTKY 02062 5082-5509
A3CR26 1901.0050 3 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A3CR27 1901.0050 3 DIODE SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
’ 1 1 CONNECTR-RF SMB M PC §0-OHM 28480 1250-025
a3 1229-0057 9 1 CONNECTR 6-PIN M POST TYPE 28480 1850-0297
1951.6947 0 34 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
8 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480
A3JU1 1200- 1200-0473
et 1 2 SHUNT, 4-POSITION 28480 19251-4398
A3JU2 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3I03 1500.0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3004 1500-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3IUS 1200.0473 8 SOCKET-IC 16-CONT DIP DIP-SLOR 28480 1200-0473
A3IUB 1556.0141 5 2 JUMPER-REMOVABLE FOR .025-IN-BSC-SZ-SQ 28480 1258-0141
AT 1558.014 1 5 JUMPER-REMOVABLE FOR .025-tN-BSC-SZ-SQ 28480 1258-0141
9 8 RESISTOR 10K 1% .125W F TC=0+-100 24546
A3R1 8 -1/8-T0-1002-
Aggz 3;2;3235 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 83_};3}8_}885_?
A3R3 0698-4465 8 1 RESISTOR 931 1% .125W F TC=0+-100 24546 C4-1/8-T0-931R-F
A3R4 0698.6393 5 1 RESISTOR 585 1% ,125W F TC=0+.25 28480 0698.6393
A3R5 0757-0280 3 5 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/B-T0-1001-F
5 5 RESISTOR 6.19K 1% .126W F TC=0+-100 19701
A g 4C1/8-T0-6191-
ASS?‘ g;g;_gggg 5 RESISTOR 6.19K 1% .125W [ TC=0+-100 19701 m&g}fg}g_g}g}_;
A3R8 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191.F
A3R9 0698-0084 9 4 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A3R10 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546
A3R11 0698-0084 1/8-T0-2151-
A3R12 0?2%3223 2 1 RESISTOR 30.1K 1% .125W F TC=04+-100 24546 83}5%8%2,?;2
A3R15 1810-0281 9 2 NETWORK-RES 10-SIP100.0K OHM X 9 01121t 210A104
A3R16 0757-0442 9 RESISTOR 10K 1% .126W F TC=04-100 24546 V4-1/8-T0-1002-F
A3R17 0757-0442 9 RESISTOR 10K 1% .1256W F TC=0+-100 24546 V4-1/8-T0-1002-F
A3R18 0757-044 9 RESISTOR 10K 1% .125W F TC-04-100 24546 1/8-T0-1002-
hnre g gasz 6 ! RESISTOR 316K 19 .125W F TG=01-100 28480 Ay S 10-1002-F
A3R20 18100281 9 NETWORK-RES 10-SIP100.0K OHM 9 01121 210A104
A3R21 1810-0369 4 2 NEWTOWRK-RES 6-SIP100.0K OHM X 5 11236 750-61-R100K
A3R2D 06986360 6 2C RESISTOR 10K .1% .126W F TC=0+-25 28480 06986360
A3R23 2100.3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 ’
A3RoE 0693_3?22 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 530?,39?5_3481_F
A3R2T 0698.3153 9 1 RESISTOR 3.83K 1% .125W F TG=0+-100 24546 C4-1/8.T0.3831.F
A3Ro8 0787 8300 6 RESISTOR 10K.1% .125W F TC=0+-100 24546 C4.1/8-T0-1002_F
A3R29 0698.6320 8 1 RESISTOR 5K.1% .125W F TC=0+-100 24546 C4178-T0-5001-F
N 7 2 RESISTOR 511 1% .125W F TC=0+-100 24546
A3R30 0757-0416 -1/8-T0-511R-
A3R30 0757.0416 7 RESISTOR 511 1% ,125W F TC=0+-100 24546 8;‘_]58}8_?}}3;
A3R33 2100.3883 9 4 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A3R34 0757-0442 g RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-10-1002-F
A3R3E 07570420 3 RESISTOR 750 1% .125W F TC=04-100 24546 C4-178T0-751-F
7 4 RESISTOR 15.8K 1% .125W F TC=0+-100 24546
A3R36 0698-4480 4-1/8-T0-1582-
A3R37 0698.4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 &_};S}S_}gg?;
A3R38 0757.0424 7 1 RESISTOR 1.1K 1% .126W F TC=0+-100 24548 C4-1,8-FO-1101-F
A3R39 06983150 6 3 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4~178‘T0~2371-F
A3R40 0757.6380 6 RESISTOR 10K.1% .125W F TC=0+-100 24546 G4178.T0.1002.F

Sce introduction to this scction [or ordering information.
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7-49




Manual Changes

Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number
A3R42 0757-6360 6 RESISTOR 10K. 1% .125W F TC=0+-100 24546 C4-1/8-F0-1002-F
A3R43 0757-0420 6 3 RESISTOR 750K 1% .175W F TC=0+-100 24546 C4.1/8-T0-751-F
A3R44 0698-4480 7 RESISTOR 16.8K 1% .125W F TC=0+-100 24546 C4-1/8.T0. 1582-F
A3R45 0698-4490 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4-1/8-T0-15682-F
A3R46 0698-3155 1 2 RESISTOR 4.64K 1% ,125W F TC=0+-100 24546 C4-1/B-T0-4641-F
A3R47 0698-4475 Q 1 RESISTOR 9.76K 1% .125W F TC=0+-100 03888 PMF55-1/8-T0-9761-F
A3R48 0698-7847 6’ 3 RESISTOR 1.111K 1% ,125W F TC=0+-100 19701 Mogcné -19-111R-8
A3R49 0698-6360 6 RESISTOR 10K 1% ,125W F TC=0+-25 28480 0698-6360

A3R50 0698-3409 2 1 RESISTOR 2.37K 1% .125W 24546 CA-1.8-T0-2371-F
A3R51 0698-0083 8 RESISTOR 1.96K 1% .125W 24546 CA-1/8-T0-1961-F
A3R52 0757-0864 9 2 RESISTOR 301K 1% .5W F TC=0+-100 28480 0757-0864

A3R53 0757-0864 9 RESISTOR 301K 1% .5W F TC=0+-100 28480 0757-0864

A3R54 0698-3453 2 1 RESISTOR 196K 1% .125W F TCa0+-100 24546 C4-1/8-T0-1963-F
A3R55 0646-0757 0 4 RESISTOR 100 1%.125W F TCum0+-100 24546 C4-1/8-T0-101-F
A3R56 0757-0438 3 1 RESISTOR 5.11K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R57 0698-3155 1 RESISTOR 4.64K 1% .126W F TC=0+-100 24546 C4-1/8-T0-4641-F
A3R58 0757-0199 3 2 RESISTOR 21,5K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2152-F
A3R60 0698-6369 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A3R62 0757-0317 6 2 RESISTOR 1.33K 1% .1256W 24546 24546 CA-1/8-T0-131-F
A3R63 0757-0317 6 RESISTOR 1.33K 1% .125W 24546 24546 CA-1/8-T0-131-F
A3R64 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3RGS 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRM 28480 2100-3882

A3R66 0757-0442 9 RESISTOR 10K 1% ,1256W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3RG7 0698-3157 3 2 RESISTOR 10.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1962-F
A3R68 0757-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1212-F
A3R69 0757-0199 3 RESISTER 21.5K .126W F TC=0+-100 24546 C4-1/8-T0-2162-F
A3R70 0757-0420 3 RESISTOR 750 1% .1256W F TC=0+-100 24546 C4-1/8-T0-751-F
A3R71 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/B-T0-1962-F
A3R72 0757-0420 3 RESISTOR 760 1% .125W F TC=0+-100 24546 C4-1/8-TO-7T51-F
A3RT72A 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8=T0=1001-F
A3R73 0698-3150 2 RESISTOR 2.37K 1% .125W 24546 CA-1/8-T0-2371-F
A3R74 0698-3150 2 RESISTOR 2.37K 1% .125W 24546 CA-1/8.T0-2371-F
A3R75 0757-0274 5 1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1211-F
A3R76 0698.0084 9 RESISTOR 2.15K 1% .126W F TC=0+.100 24546 C4-1/8-T0-2151-F
A3R77 2100-3881 6 2 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881

A3R78 0757-0465 6 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A3R79 0698-4530 8 1 RESISTOR 232K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2323-F
A3RB0O 0699-0595 g 1 RESISTOR 365K .1% .125W F TC=0+-25 28480 0699-0595

A3RB1 0699-1078 5 1 RESISTOR 134K 1% .125W F TC=0+-100 28480 0699-1078

A3RB2 0698-4516 0 1 RESISTOR 113K 1% .125W TC=0+-100 24546 C4-1/8-TO-1133-F
A3RB3 0698-4158 6 2 RESISTOR 100K .1% .125W F TC 0+-50 28480 0698-4158

A3RB4 0698-.6360 6 RESISTOR 10K .1% .125W F TC= 4-25 28480 0698-6360

A3R85 0698-4158 6 RESISTOR 100K .1% .125W F TC=0+ 28480 0698-4158

A3RB6 0698-6360 6 RESISTOR 10K .1% .125W F TC O+- 25 28480 0698-6360

A3R87 0698-4490 9 2 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/8-10-2942-F
A3RB8 06968-4430 9 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2942-F
A3R89 06993-0566 4 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480 0699-0566

A3R90 0699-0566 4 RESISTOR 25.5K 1% .125W F TC=0+-25 28480 0699-0566

A3R91 0757-0280 3 RESISTOR 1K 1% .125W £ TC=0+-100 24546 C4-1/8T0-1001-F
A3R92 0698-7847 6 RESISTOR 1.111K .1% .125W F TC=0+-25 19701 MFAC1/8-T9-1111R-B
A3R93 0698-6360 6 RESISTOR 10K .1% ,125W F TC=0+.25 28480 0698-6360

A3R94 0698-8638 5 2 RESISTOR 3.16K .1% .125W F TC=04-25 28480 0698-8638

A3R95 0698-6445 B 3 RESISTOR 6.838K .1% .1256W F TC=0+-25 28480 0698-6445

A3R96 0699-0586 B 1 RESISTOR 186.365K 1% .125W f TC=0+-25 28480 0699-0586

A3R97 0699-0585 7 1 RESISTOR 240.730K .1% .125W F TC=0+-25 28480 0699-0585

A3R98 0698-6467 4 3 RESISTOR 16.9K 1% .125W F TC=04-50 28480 0698-6467

A3R99 0699-0587 9 1 RESISTOR 12.910K .1% .125W F TC=0+-25 28480 0699-0587

A3R100 0639-0588 4] 2 RESISTOR 18.171K .1% .125W F TC=0+-25 28480 0699-0588

A3R102 2100-3883 9 RESISTOR-TRMR BK 10% C TOP-ADJ 17-TRN 28480 2100-3883

A3R103 0698-7413 2 2 RESISTOR 17.4K .25% .125W F TC=0+-100 19701 MF4C1/8-T0-1742-C
A3R104 0698-6423 2 2 RESISTOR 31.25K .1% .125W F TC=0+-25 28480 0698-6423

A3R105 0698-7413 2 RESISTOR 17.4 .25% .125W F TC=0+-100 19701 MC4C1/8 T0-1742-C
A3R106 0698-8858 1 3 RESISTOR 12.4K 1% .125W F TC=0+-25 28480 0690-885

A3R107 0698-8858 1 RESISTOR 12.4K 1% .125W F TC=0+-25 2B4BC 0690-885

A3R108 0698-7929 5 2 RESISTOR 9.09K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-9091-B
A3R109 0698-7929 5 RESISTOR 9,09K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-9091-B
A3R110 (69B-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A3R111 0691-6467 4 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 0698-6467

A3R112 0699-0566 4 RESISTOR 15.5K .1% . 125W F TC=0+-25 28480 0699-0566

A3R113 0699-.0566 4 RESISTOR 25.5K .1% .125W F TC=0+-25 28480 0699-0566
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Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)

Reference HP Part c Mfr Mir Part
Designator Number D |Qty Description Code Number
A3R114 0698.6445 8 RESISTOR 6.838K .1% 125W F TC=0+.25
A3R115 0698.8638 5 RESISTOR 316K .1% .125W F TC-0+-25 oany | O8on-bass
A3R116 0757-0289 2 |1 RESISTOR 13.3K 1% .125W F TC<0r- 100 9701 | a8 o 1330.F3
A3R117 06990589 1|2 RESISTOR 34.334K 1% ,125W £ TC-0+-25 20480 | Dlonabes
A3R118 0699-0589 1 RESISTOR 34.334K 1% .125W F TG=0+-25 56480 |  9899-9289
A3RI19 0698-6360 6 RESISTOR 10K .1% .126W F TG=0+-25
A3R120 0698-6360 6 RESISTOR 10K .1% 12BW F TG=04.25 im0 | Geos e300
A3R121 0689.0508 0 RESISTOR 18.171K 1% 125W F TO=04-25 Soaay | Soon-g300
A3R122 0698-8858 5 1 RESISTOR 12,4K 1% 125W F TC=0+-25 28480 0698-8858
A3R123 0699.0164 8 | 1 RESISTOR 738.5 1% .125W F TC-0+-25 54546 | RESS
A3R124 0757-0290 5 RESISTOR 6.19K (% .125W F TG=0+-100
A3R125 0757-0290 5 RESISTOR 6.19K 1% ‘125W F TC=0+-100 19701 | Meacl /e TSeiatE
A3R126 0698-6423 2 RESISTOR 31.25K 1% 125W F TC+-2 28400 | oo add
A3R127 0698-6751 2 1 RESISTOR 44.2K .5% .125W F TC=0+- 50 24546 NCA- 1/8 T2 4422.D
A3R128 0698-4537 5 1 RESISTOR 357K 1% .125W F TC-0+-100 28480 0698-45
A3R129 0698.7585 9 | 1 RESISTOR 316.2 1% .125W F TC=0+-25
A3R132 2100-3883 9 RESISTOR - TRMR 5K 10% C TOP-ADJ 17-TRN ey | Sgso-reee
A3R134 0699-6360 6 RESISTOR 10K .1%.125W F TG=0425 580 | aoonaas0
A3R135 0698 6350 6 RESISTOR 10K 1% |125W F TC=0425 Shag0 | oaomodey
A3R136 0698-6360 6 RESISTOR 10K |1% .125W F TC=0+25 58480 | 0898.6360
A3R137 0699-0590 4 |2 RESISTOR 16.768K 1% .125W £ TC=0+-25 28480 | 0699.05
A3R138 06983456 5 |3 RESISTOR 287K 1% ,125W F TC~01-100 24546 | O4-170.T0.2873.F
A3R139 0699.0596 o | 2 RESISTOR 4.12K .1% .125W F TC=0+-25 6400 | Seeosos
A3R120 0699-0596 0 RESISTOR 4.12K 1% .125W F TC=0+-25 50480 | Oaoo.onme
A3R141 0699-0594 8 |2 RESISTOR 221K .1% . 25W F TC=0+-25 Shagg | SeSe-os9e
A3R142 0699-0594 g RESISTOR 2.21K .1% .125W F TG=0+-25
A3R143 0696-8337 1 RESISTOR 10.7K 1% |125W F TC=0+.50 570y | emaysetator28
A3R144 0698-8058 5 |1 RESISTOR 4.99K 25% .126W F TG=0+-25 19701 | ME#clse-12-1072-8
A3R145 0699-0597 K RESISTOR 226K 1% 125W F TC=0+-25 sage | MEACiLS
A3RI146 0698.6447 o |1 RESISTOR 683.8 1% .125W F TGa0+-25 Soano | Sese-0se7
A3R147 0698.6116 S 1 RESISTOR 2.162K 1% .125M F TC=0+-25
A3R148 0699.092 6 | 1 RESISTOR 7.741K .1% 125W F TC=04-25 ooy | Qoag-bads
A3R149 0698.6360 6 RESISTOR 10K .1% .125W F TC=03-25 Saang | Dese-0%92
A3RI50 0698-6360 6 RESISTOR 10K .1% .125W F TC=04.25 Saamo | oese-6360
A3RI5 06990590 4 RESISTOR 15.758K 1% .125W F TG=0+-25 Soang | oees-6360
A3R159 0699.0597 1 RESISTOR 2.26K .1% .125W F TC=0+-25
A3R159 0699-0597 1 RESISTOR 2.26K .1% .125W F TC=0+-25 g%gg 8833‘828;
A3R160 0698.6300 6 RESISTOR 10K .1% .125W F TC=0+-25 Saing | Sess-ooar
A3R161 06986360 5 RESISTOR 10K 1% 125W F TC=0+-28 Soapg | ooos-6360
A3R162 0698-8799 9 |1 RESISTOR 215K 1% .125W F TC=0+-25 Soamg | oooe-E350
A3R163 0699.0593 7|2 RESISTOR 13.665K .1% .125W F TC=0+-25
A3R1B4 0699-0593 7|2 RESISTOR 13.665K |1% .126W [ TC=0+.25 goim0 | S699-0593
A3R165 0699-0600 7| RESISTOR 108.502K .1% .125W F TG=0+-25 58480 | oo ocon
A3R166 0699-0591 5 |1 RESISTOR 140.158K 1% .125W F TC.0+-25 58400 | ooaaoo00
A3R167 0757-0443 o |1 RESISTOR 11K 1% .125W F TC=0+-100 24508 | Oao1/9T0-1102.F
A3RI78 0698.7847 6 RESISTOR 1.111K .1% 126W F TC=04-25
A3R17S 0698-6360 6 RESISTOR 10K .1% .125W T 10=0+.25 gy | MEacie yo-1111R-B
A3R180 2100-3883 9 RESISTOR.TRMR 5K 10% C TOP-ADJ 17-TAN oy | 96o8-6360
A3R181 0757-02R80 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A3R162 0757-0a21 a | RESISTOR 825 1% ,125W F TC=0+-100 24848 | CatlaTo o
A3R183 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100
A3R184 0757-0465 6 REGISTOR 100K 1% .125W F TC=0+-100 gﬁag 83 }/g,;gqgg;.i
A3R185 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 Zicas | Sa-1/8-TO-1003-
A3R187 0696-6467 4 RESISTOR 16.9K 1% .125W F TC=0+.50 28480 | oooncany
A3R201 0757-0458 7|2 RESISTOR 561.1K 1% .125W F TG=0+-100 24545 | Caou/6 T0.5112.F
A3R202 0757-0401 0 RESISTOR 100 1% .125W F TG=0+-100
A3R203 07570458 7 RESISTOR 51.1K 19 . 125W F 7G=04-100 Ziae | Sa-leTodonE
A3R204 0757-0401 0 RESISTOR 100 1% .125W F TG=0+-100 Saee | Sa-le-To-siiz
A3R205 0698.4002 R RESISTOR 5K 1% . 125W F TG=0+-100 anee | Sal/B-IO-roNf
A3R206 181020369 4 NETWORK_RES 6.$IP OHM X5 Hase | Sa,lis10-5001-
A3R207 06986445 8 RESISOR 6.838K .1% .125W F TC=0+-25
A3R208 0811-3587 5 WIRE 1/2 IN. RESISTOR 0 OHMS 2159 | 9ese-bn4s
A3TT 81003489 3 |1 TRANSFORMER - INPUT 20480 | 9900.3489
A3TP? 1251-6947 o CONNECTR-SGL CONT PIN.025-IN-BSC-S7 SQ 28480 1?"1‘6947
A3TP3 12516947 0 CONNECTR SGL CONT PIN.025.IN-BSGSZ SQ o1

1281 o 28480 | 1251.6947

i

A3TP4 12516947 0 GONNEGTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 |  1251.6947
A3TPS 12516947 0 CONNLECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251_6947
A3TP6 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-5Z SG Saago | 1221-6547
A3TP7 1251-6947- 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 12;1—6947
A3TPY 1251-6847 Q CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251:6947

See introduction to this section for ordering information
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Manual Changes Model 4935A
Table 6-3. Replaceable Parts (Continued)
Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number
A3TP10 1251.6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A3TP11 12546947 0 CONNEGTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A3TP12 125+-8947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SGQ 28480 1251-6947
A3TP13 2516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-$Z SQ 28480 1251-6947
A3TP 14 12546947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 12516947
Ao 3G
A3TP15 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SG 28480 1261.6947
A3TP21 12546947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1261-6947
A3TP22 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251.6947
A3TP23 +251-6047 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A3TP24 12515947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 268480 12516947
A3TP25 1451-6847 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SG 28480 1251-6947
A3U1 1626-0712 4 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
A3UZ 16826-0138 8 4 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM339N
A3UR 1826-0624 7 1 IC CONV V/FREQ 14 DIP-P PKG BE175 VFC32KP
A3U4 1826-1071 0 2 IC OP AMP 28480 1826-1071
A3US 18260742 0 1 IC PRECISION 10V REFERENCE, ADS81J 28480 1826-0742
A3US 1826-0639 4 1 IC CONV B-B-D/A 160DIP-P PKG 24355 AD75244N
A3U7 1820-1956 8 4 IC LCH GMOS COM CLOCK QUAD 01928 CD4042BE
A3U8 18201958 8 IC 1.CH CMOS COM CLOCK QUAD 01928 CD4042BE
A3UTY 1820-1956 8 iC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A3U12 1820-2326 3 1 IC XLTR CMOS TIL-TO-MOS HEX 04713 MC14504BCP
A3U13 1820.1315 3 1 IC MULTIPLXR B-CHAN-ANLG 16-DIP-P PKG 01928 CDA051RE
A3U14 1826-1544 8 4 IC OP AMP GP 8-DIP-P PGK 27014 MC34081P
A3U15 1826-0667 4 5 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P-PKG 27014 LF351N
A3U1E 1826-0712 8 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
A3U17 1820-1956 9 IC LCH CMOS COM CLOCK QUAD 01928 CD40428BE
A3U20 1826-1071 0 IC OP AMP 28480 1826-1071
A3U21 1826-0735 1 8 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U22 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A3U23 1826.0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3.2507-5
A3U24 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A3U25 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U26 1826-0208 3 1C OP AMP GP 8-DIP-P PKG 27014 LM310N
A3uU27 16826-0740 8 3 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 1H504CDE
A3U28 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N
A3u29 1826-1544 8 IC OP AMP GP 8-DIP-P PKG 27014 MC34081P
A3t330 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U31 1826-0665 8 2 IC QP AMP LOW-BIAS-H.IMPD QUAD 14.DIP 27014 LF347BN
A3U32 1826-0712 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8.-DIP 27014 LM310N
A3U33 1826.0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LF353N
A3U34 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE
A3U35 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE
A3U36 1826-0665 6 IC OP AMP LOW-BIAS-H-IMP QUAD 14-DIP-P 27014 LF347BN
A3U37 1820-1725 9 2 IC MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508CJ
A3LJ38 1820-1735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A3U39 1820-1726 9 IC MULTIPLXR ANLG 16-DIP-P PKG 17856 DGS08CY
A3U40 10260753 3 2 IC OP AMP LOW-BIAS, HIGH IMPED 02037 SC77968L1
A3U42 1826.0736 2 1 IC OP AMP WB 8.DIP-P PKG 34371 HA3-2627-5
A3U43 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD B-DIP-P PKG 27014 LF351N
A3U44 1826-0667 8 IC OP AMP LOW-BIAS-H.IMPD B-DIP-P PKG 27014 LF351N
A3U45 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8.DIP-P PKG 27014 LF351N
A3U48 1826-0712 4 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP P 27014 LF353N
A3U47 1826-1422 5 1 IC OP AMP WB QUAD 14-DIP-P PKG 02037 MC34084P
A3L148 1826-1544 8 IC OP AMP GP 8-DIP.P-PKG 27014 MC34081P
A3U50 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE
A3US1 1826-0753 8 IC OP AMP LOW-BIAS-H-IMPD 27014 SC7796BL1
A3US2 1826-1544 8 IC OP AMP GP B-DIP PKG 27014 MC34081P
A3US5 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A3U56 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P PKG 27014 LF351N
A3UXT 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3UX8 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3UXT7 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A3 MISCELLANEOUS PARTS
2260-0002 6 2 NUT-HEX-DBL-CHAM 4-40-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
2260-0009 8 2 NUT-HEX-W/LKWR 4 40-THD .094.IN-THK 00000 ORDER BY DESCRIPTION
8150-0456 7 1 WIRE 24AWG W 3008 PVC 7X32 80C 28480 8150-0456
0380-1157 6 2 SNAP IN SPACER 00509 TCBS-4N

See introduction to this section for ordering information




Modcl 4935A Replaccable Parts

Table 6-3. Replaceable Parts (Continued)

Reference HP Part (o] Mtr Mfr Part

Designator Number D | Qty Description Code Number
A4 04935-60303 TRANSMITTER BOARD (STD UNIT ONLY) 28480 04935-60303
A4CH 0160-3963 0 3 CAPACITOR-FXD 15UF +-5% 50VDC MET-POLY 28480 0160-3963
A4C2 0160-3963 0 CAPACITOR-FXD 15UF +-5% 50VDC MET-POLY 28480 0160-3963
A4C3 0160-3963 0 CAPACITOR-FXD 15UF +-5% 50VDC MET-POLY 28480 0160-3963
A4C4 0160-0576 5 39 CAPACITOR-FXD . 1UF +-20% 50VCD CER 28480 0160-0576
A4CH 0180-3045 1 2 CAPACITOR-FXD 2200UF +50-10% 25VDC AL 28480 0180-3045
A4C6 0180-2945 8 2 CAPACITOR-FFXD 100UF+50-10% 35VDC AL 28480 0180-2945
AACT 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VCD CER 28480 0160-0576
A4CB 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VCD CER 28480 0160-0576
A4C9 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VCD CER 28480 0160-0576
A4C10 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VCD CER 28480 0160-0576
A4C11 0180-3045 1 CAPACITOR-FXD 2200UF +50 -10% 25VDC AL 28480 0180-3045
AACH2 0180-2945 8 CAPACITOR-F XD 100UF+50-10% 35VDC AL 28480 0180-2945
A4C13 0160-3456 9 2 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160-3456
A4C14 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VCD CER 28480 0160-0576
A4CI15 0180-3044 0 1 CAPACITOR-FXD 3300UF+50-10% 16VDC AL 28480 0180-3044
A4C16 0160-0576 5 CAPACITOR-FXD . 1UF +.20% 50vDC CER 28480 0160-0576
A4CYT 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50vDC CER 28480 0160-0576
A4C20 0160-3456 9 CAPACITOR-FXD .1000UF +-10UF 1KVDC CER 28480 0160-3456
A4C21 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A4C22 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C23 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C24 0160-2257 3 1 CAPACITOR-FXD 10PF +-5% 50VDC CER 28480 0160-2257
A4C26 0160-0576 5 CAPACITOR-FXD .1UF +-20% 850VDC CER 28480 0160-0576
A4C28 0160-0576 5 CAPACITOR-FXD .1UF -+-0% 50VDC CER 28480 0180-0576
A4C29 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C30 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A4C31 0180-3050 2] 1 CAPACITOR-FXD 330UF +50-10% 16VDC AL 28480 0180-3050
A4C32 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C33 0160-0576 5 CAPACITOR-FXD 1UF +-20% 50VDC CER 28480 0160-0576
A4C34 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C35 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A4C36 0180-0058 0 1 CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 30D508G025CC2
A4C37 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A4C38 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A4C39 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C40 0160-3094 2 1 CAPACITOR-FXD 1UF +-10% 25VDC CER 28480 0160-3094
A4Cad 0160-0576 5 CAPACITOR-FXD .1UI' +-20% 50VDC CER 28480 0160-0576
A4Ca2 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C43 0160-3291 7 2 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A4C44 0160-3291 7 CAPACITOR-FXD 1200PF +.1% t00VDC MICA 28480 0160-3291
A4C45 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C46 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C47 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C48 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vVDC CER 28480 0160-0576
A4CA9 0160.0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C50 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 268480 0160-0576
A4CH1 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A4CS52 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C53 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C54 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4CEF 0160-0127 2 2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 0160-0127
A4C56 0180-3124 7 1 CAPACITOR-75 300 N.P. 28480 0180-3124
A4C62 0180-0197 8 2 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A4C63 0180-0197 3] CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A4CE4 1060-0576 5 CAPACITOR-FXD .1UF  020% 50VDC CER 28480 0160-0576
A4C65 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4CB7 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4C68 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4CEY 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4CT70 0160-0127 2 CAPACITOR-FXD 1UF +-20% 25VDC CER 28480 0160-0127
A4CT1 0180-0374 3 1 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D 106X902082
A3C72 0180-1746 _ 5 1 CAPACITOR-FXD .15UF+-10VDC TAR 56289 150D156X9020B2-DYS
A4CT73 0160-4833 5 1 CAPACITOR-FXD .022UF +-20% 100VDC CER 28480 0160-4833
A4CT4 0160-4835 7 1 CAPACITC? FXD . 1UF +.10% 50VDC CER 28480 0160-4835
A4CT5 1080-0291 3 1 CAPACITOR-FXD 1UF +-10% 35VDC CER 28480 0180-0291
A4CP1 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-S2SQ 28480 1251.6947

Sce introduction to this section for ordering information.
* Indicates lactory selected value, 7.53



Manual Changes Model 4935A

Table 6-3. Replaceable Parts (Continued)

Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number

A4CR1 1902-0041 4 1 DIODE-ZNR 5.11V 5% D0O-35 PD=,4W 28480 1902-0041

A4CR4 1901-0033 2 7 DIODE-GEN PRP 180V 200MA D0-7 28480 1902-0033

A4CRS 1901-0731 7 9 DIODE-PWR RECT 400V 1A 28480 1901.0731

A4CR7 1902-1399 6 3 DIODE-ZNR 18.0V 2% PD=4W 02037 IN5248

A4CR9 1901-073t 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4CR10 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4CR11 1801-0731 7 DIODE-PWR RECT 400V 1A 20480 1901-0731

AACR12 1901-0731 7 DIODE. PWR RECT 400V 1A 28480 1901-0731

AACR13 1901-0033 2 DIODE-GEN PRP 180V 200MA DO .7 28480 1801-0033

A4CR14 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A4CR15 1902-1399 7 DIODE-ZNR 18.0V 2% PD=.4W 02037 iINS248

A4CR16 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4GR17 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4CR18 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4CR13 1901-0033 2 DIODE-GEN PRP 180V 200MA DO0-7 28480 1901-0033

A4CR20 1901 0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901.0033

A4CR23 1802-1399 7 DIODE-ZNR 18.0V 2% PD=.4W 02037 INS248

A4CR24 1884-0250 7 1 THYRISTOR-TRIAC T0-220A8 0192B T25008

A4CR25 1902-0052 7 1 DIODE-ZNR 6.81V 2% PD=4W 02037 S$Z30016-1135

A4CR26 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731

A4CR27 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A4CR28 1801-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033

A4CR29 1801-0202 S 2 DIODE-ZNR 15V 5% D0-15 PD=1W TCw=-.057% 28480 1901-0202

A4CR30 1902-0202 9 DIODE-ZNR 15V 5% D0-15 PD=tW TC+-.57% 28480 1902-0202

A4CSA1 1251.6947 0 30 CONNECTOR-SGL CONT PIN 025IN-BSC-SZS0 28480 1251-6947

A4CSA2 1251.6947 0 CONNECTOR-SGL CONT PIN 025IN-BSC-SZSG 28480 1251-6947

A4J2 1251-6856 0 1 CONNECTOR 18-PIN M POST TYUPE 28480 1251-6856

Ad4J3 1251-4573 4 1 CONNECTOR-PC EDIGE 25-CONT/ROW 2-ROWS 28480 1251.4573

A4JUT 1251-6947 0 CONNECTOR-SGL CONT PIN ,025IN BSC-SZSQ 28480 1251-6947

AdJU2 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN BSC-SZ2SQ 28480 1251-6947
1258-0141 5 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141

A4JUS 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN BSC-SZSQ 28480 1251.6947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141

A4JUS 1251.6947 0 CONNECTOR-SGL CONT PIN ,025IN BSC-SZSQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 12068-0141

Ad4JU14 1251-6947 0 CONNECTOR-SGL CONT PIN ,025IN BSC-SZSQ 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141

Ad4JU-14 1251-6947 ] CONNECTOR-SGEL CONT PIN .025IN BSC-SZSG 28480 1251-6947
1258-0141 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141

Ad W1 0811-3587 5 3 RESISTOR 0 OHMS 03123 104

Ad4IW2 0811-3587 5 RESISTOR 0 OHMS 03123 104

A4UW 3 0811-3587 5 RESISTOR 0 OHMS 03123 104

AdJw4 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN BSC-SZSQ 28480 1251-6847

A4Q1 1853-0512 9 3 TRANSISTOR PNP PD-50W FT=20MHZ 28480 1853-0512

A1Q2 1854-0575 6 1 TRANSISTOR MPN S1 PD=625MW FT=50MHZ 04713 MPS.A42

A4Q3 1063-0512 9 TRANSISTOR PNP PD=50W FT=20MHZ 28480 1853-0512

A4Q4 1853-0512 g TRANSISTOR PNP PD=50W F T=20MHZ 28480 1853-0612

A4Q5 1853-0012 4 1 TRANSISTOR PNP SI TO-39 PD=600MW 01295 2N2904A

A4Q6 1854-.0053 5 TRANSISTOR NPN 2N2218 S| T0.5 PD=800MW 04713 2N2218

A4Q7 1853-0036 2 1 TRANSISTOR PNP St PD-310MW FT-250MHZ 28480 1853-0036

A4R1 757-0465 6 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F

A4R2 0698-6360 6 2 RESISTOR 10K .1% .125W F TC=0+-25 26480 0698-6360

A4R3 0757-0819 4 1 RESISTOR 909 1% .5W F TC=0+-100 28480 0757-0819

A4R4 0757-0442 9 19 RESISTOR 10K 1% .125W F TC=0+..100 24546 C4-1/B-T0-1002-F

A4RS5 0698-8827 4 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827

A4RS 0698-8826 3 3 RESISTOR 825K 1% .125W F TC=0+-100 28480 0698-8826

A4RT7 0698-8826 3 RESISTOR 825K 1% ,125W F TC=0+.100 28480 0698-8826

A4R8 0698-8827 4 RESISTOR 1M 1% .125W  TC=0+-100 28480 0698-8827

A4RY 0698-8827 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827

AAR10 0698-9826 3 RESISTOR 825K 1% .125W F TC-0+-100 28480 0698-8826

A4R11 0698-8824 1 1 RESISTOR 562K 1% .125W F TC=0+-100 28480 0698-8824

AdR12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-70-1002-F

A4R13 0757-0465 6 RESISTOR 100K 1% .125W F TC=04+-100 24546 C4-1/8-T0-1003-F

A4R14 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A4R15 0698-3440 7 1 RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-T0-196R-F

A4R17 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F

A4R19 0757-0280 3 3 RESISTOR 1K 1% .125W F TC=0+.100 24546 C4-1/8 TO 1001-F

A4R20 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245486 C4.1/8-T0-1002-F

A4R21 0757-0442 9 RESISTOR 10K 1% ,125W F TC=04+-100 24546 C4-1/B-T0-1002-F

A4R22 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F

Scc introduction to this scction for ordering information.

7-54 * Indicates lactory scleeted value.



Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)
Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number
A4R23 0757-0268 1 i RESISTOR 9.09K 1% ,125W F TC=0+-100 19701 MF4C1/8-T0-9091-F
A4R24 0757-0420 3| 4 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-70-751=F
A4R25 0757-0420 3 RESISTOR 750 1% .126W F TC=0+-100 24546 C4-1/B-T0-751«F
A4R27 0698-0083 8 2 RESISTOR 1,96K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1961-F
A4R28 0757-0465 6 RESISTOR 100K 1% ,125W F TC=0+-100 24546 C4-1/870-1003-F
A4R29 1810-0207 9 1 NETWORK-RES B-SIP 22,0K OHM X 7 01121 20BA223
A4R30 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A4R31 2100-3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A4R33 0757-0416 7 1 RESISTOR 611 1% .125W F TC=0+-100 24546 C4.1/8-TO-511R-F
A4R34 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/B-TO-1961-F
A4R35 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R36 0757-0394 0 2 RESISTORS 51.5 1% . 125W F TC=0+-100 02995 5033R
AAR37 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1331-F
A4R38 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
A4R39 07570420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
A4R40 0757-0465 8 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A4R41 0757-0280 3 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A4R42 2100-3681 7 2 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A4R43 07570438 3 2 RESISTOR 6.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0=5111-F
A4R4a4 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0=5111-F
A4R45 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+-100 24546 ©4-1/8-T0=1002-F
A4R46 0757-0458 7 3 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0=5112-F
A4RAT7 0698-31566 2 1 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1472-F
A4R4B 0698-3152 8 1 RESISTOR 3.48K 1% .126W F TC=0+-100 24546 C4-1/8-T0-3481-F
A4R49 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A4RS2 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4RG3 0698-3160 8 5 RESISTOR 31.6K 1% .126W F TCa0+-100 24546 C4-1/8-T0-3162-F
A4R54 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-70-1002-F
A4R55 0698-3160 8 RESISTOR 31.6K 1% ,125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4R56 0757-0280 3 RESISTOR 1K 1% .1256W TC=0+-100 24546 C4-1/8-T0-1001-F
ARST7 0757-0458 7 RESISTOR 51.1K 1% .125W TC=0+-100 24546 C4.1/8-T0-5112-F
A4R58 0698-3451 0 1 RESISTOR 133K 1% .125W TC=04-100 24546 C4-1/8-T0-1333.F
A4R59 0757-0442 9 RESISTOR 10K 1% .125W TC=0+-100 24546 C4-1/8-T0-1002-F
A4RB0 0757-0442 9 RESISTOR 10K 1% ,125W TC=0+-100 24546 C4-1/8-T0-1002-F
A4R61 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4RE2 0698-3160 8 RESISTOR 31.6K 1% ,125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4RB3 0757-0442 9 RESISTOR 10K 1% ,125W TG=04-100 24546 C4-1/8-T0-1002-F
A4R64 0698-3160 8 RESISTOR 31.6K 1% .125W TC=0+-100 24546 C4-1/8-T0-3162-F
A4RE5 0757-0421 4 1 RESISTOR 825 1% .125W TC=0+-100 24546 C4.1/8.T0-825R-F
A4RE6 0757-0442 9 RESISTOR 10K 1% .125W TC=0+-100 24546 C4-1/8-T0-1002-F
A4RET 0757-0443 0 1 RESISTOR 11K 1% .125W TC=0+-100 24546 C4-1/8-T0-1102-F
A4RE8 0757-0441 8 1 RESISTOR 8.25K 1% .125W TC=0+-100 24546 C4.1/8-T0-8251-F
A4R69 0757-0419 0 1 RESISTOR 081 1% .125W TG=0+-100 03293 G4-1/8-TO-6B1R-F
A4RT0 0757-0422 5 1 RESISTOR 10K 1% .125W TG=0+-100 24546 C4-1/8-T0-1002-F
A4RTI 0757-0442 9 RESISTOR 10K 1% ,125W TC=0+-100 24546 C4-1/8-70-1002-F
A4RT2 2100-3881 7 RESISTOR-TRMP 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A4R73 0757-0279 0 2 RESISTOR 3.16K 1% .125W TC=0+-100 24546 C4-1/8-T0-3161-F
A4RT4 2100-3882 7 RESISTOR TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A4R7S 0757-0422 9 RESISTOR 10K 1% . 126W TC=0+-100 24546 C4-1/8-T0-1002-F
A4RTE 0757-0442 9 RESISTOR 10K 1% .125W TC=0+-100 24546 C4-1/8-T0-1002-F
A4RTT 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4R78 0757-0180 2 2 RESISTOR 31.6K 1% .125W TC=0+-100 28480 0757-0180
A4RTY 0757-0180 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0160
A4RB0O 0757-0428 1 2 RESISTOR 1.62K 1% .125W 02995 MFAC-1
A4RB1 0757-0431 6 1 RESISTOR 2.43K 1% .125W 02995 MF4C-1
A4RB2 0698-0084 ] 1 RESISTOR 2.5k 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A4RRB3 0698-6393 1 1 RESISTOR 585 1% .125W F TC=0+ 100 02995 5033
A4RY2 0757-0279 0 RESISTOR 31.6 1% .125W F [C=0+-100 24546 C4- 1/8 :o 3161-F
A4RY3 0698-8827 4 RESISTOR tM 1% .125W F TC=0+-100 28480 0698~8
A4R%4 0757-0442 9 RESISTOR 10K 1% 125W F TC=0+-100 24546 C4-1/8- (0 1002-F
44R95 0757-0394 0 1 RESISTOR 51.1 1% 125W F TC=0+-100 24546 C4-1/B-TO-51R1-F
A4R96 0757-0442 9 RESISTOR 10K 1% .1256W TC=0+-25 24546 C4-1/R-TO-1002-F
A4R97 0698-3150 0 1 RESISTOR 2.37K 1% .125W 02995 MF4C-1
A4R98 0757 .0280 3 RESISTOR 1K 1% .125W 02273 CEA-9937
A4RY9 0698-3157 0 1 RESISTOR 19.6K 1% .125W 02273 CEA-993
44R100 0757-0428 1 RESISTOR 1.62k 1% .126W 02995 MF4C-1
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number
A45/S 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TH 9100-2647 8 1 TRANSFORMER, AUDIO 28480 9100-2647
A4TP1 1251.6947 0 CONNECTR-SGL CONT PIN.025-IM-BSC-SZ SQ 28480 1251.6947
A4TP2 1251.6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1261.6947
A4TP3 1261-6947 0 CONNECTR-SGI. CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TP4 1251-6947 0 CONNECTR-SGL. CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TPS 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TPE 1251-6947 [o] CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TP7 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1261-6947
A4TPB 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-82Z SQ 28400 12516947
A4TPS 1251-6947 Q CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TP10 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A4TP1Y 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
Ad4UA1 1826-0679 2 1 IC OP AMP LOW-BIAS-H-IMPD TO-99 PKG 01928 CA3140AT
A4LJ2 1820-1932 0 2 IC MV CMOS MONOSTBI. RETRIG/RESET DUAL 04713 MC14538BCP
A4U3 1820-1932 0 IC MV CMOS MONOSTBL RETRIG/RESET DUAL 04713 MC14538BCP
Adlid 1620-0939 5 3 IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 01928 CD4013AF
A4US 1820-09398 5 IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 01928 CD4013AF
AdiJ6 1820-2472 5 1 MICROPROCESSOR MK3872 28480 1820-2472
AMUT 1820-1827 2 1 IC DCDR CMOS 4-T0-16-LINI 27014 MM74C154N
A41)8 1826-0728 2 2 IC PRECISION GLN PUHPOSE VOLT REG. 28480 1826-0728
A4U9 1826-0411 0 2 IC TIMER CMO 04713 MC45368CP
A4U10 1826-0411 0 IC TIMER CMOS 04713 MC145368BCP
Ad4U11 1820-1956 8 7 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
AAU12 1820. 1956 8 IC LCH CMQOS COM CLOCK QuAD 01928 CDA0128BE
A3 1820- 2566 8 1 IC BFR CMOS LINE DRV UAD 27014 MM74C240N
AdU14 1026-0728 2 IC PRECISION GEN. PURPOSL‘ VOLT. REG. 28480 1626-0728
A4U1B 1820-17456 3 1 IC GATE CMOS NOR QUAD 2-INP 04713 MC1400tBCP
A4U16 1820-2576 0 3 IC GATE CMOS NAND QUAD 2-INP 04713 MC14011BCL.
A4U1T 1820-2576 0 IC GATE CMOS NAND QUAD 2-INP 04713 MC14011BCL
A4U18 1820-0939 5 IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 01928 CD4013AF
A4U19 1820-2576 0 IC GATE CMOS NAND QUAD 2-INP 04713 MC14011BCL
A4U20 1820-1960 4 1 IC GATE CMOS NAND DUAL 4-INP 04713 MC14012BCP
A4 1826-0667 8 1 IC OP AMP LOW-BIAS-tI.IMPD 8-DIP-P PKG 27014 LF351N
A4U23 1820-1977 3 1 IC OSC ECL 04713 MC12061P
A4U24 1826-0712 4 1 IC OP AMP LOW-BIAS-H-IMPD DUAL B-DIP-P 27014 MC353N
A4U25 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM339N
A4U28 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4LI2T 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A4U28 1820-1956 8 IC LCH CMOS COM CLLOCK QUAD 01928 CD4042BE
A41)29 1820-1956 8 IC L.CH CMOS COM CLOCK QUAD 01928 CD4042BE
A41)30 1820.1956 8 1C 1L.CH CMOS COM CLOCK QUAD 01928 CD4042BE
A4LI32 1820-1478 0 1 IC CNTR ASYNCHRO 01698 SN57246N
A41U33 1826-0508 6 1 IC CONV 10-8-D/A 16-DIP-C PKG 24355 AD561JD
Ad4U34 1820-1441 6 5 IC ADDR TTL LS BIN FULL ADDR 4-BIT 01295 SN74L.S283N
A4U35 1820-1441 6 IC ADDR TTL LS BIN FULIL. ADDR 4-BIT 01295 SN74LS283N
A4U36 1820-1441 6 IC ADDR TTL LS BIN FULI. ADDR 4-BIT 01295 SIN74LS283N
AdU37 1820-1441 6] IC ADDR T7L LS BIN FULL ADDR 4-BIT 01295 SN74LS283N
A4U28 1820-1441 6 IC ADDR TTL LS BIN FUILL ADDR 4.8IT 01295 SN74LS283N
A4U40 1826-0779 3 1 IC MULTIPLXR 4-CHAN-ANGL DUAL 16-DIP-P 24355 AD7502JN
AdU41 1826-0735 1 3 IC OP AMP H-SLEW-RATE B.DIP-P PKG 34371 HA3-2507-5
AqUA2 1826-1071 0 1 IC OP AMP 28480 1826-1071
A4U43 1818-1574 1 1 IC NMOS 32768 (32K) ROM 450-NS 3-S 55576 SYP2332 MASKED
A4U44 1820-1730 6 3 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
A4U45 1820-1195 7 1 IC FF T11. LS D-TYPE POS-EDGE-TRIG COM 01295 SIN74SL175N
AAU4E 1820-1730 6 IC FF T71. LS D-TYPE POS-EDGE-1RIG COM 01295 SN74LS273N
A4U47 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SIN74L.8273N
Ad41)48 1820-1112 8 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A4U49 1820-1199 1 1 ICINV TTI, LS HEX 1-INP 01295 SN741.S04N
AALI50 1B20-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A4UB2 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A4US3 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A4XUG 1200-0654 4 1 SOCKET-IC 40-CONT DIP-SLDR 28480 1200-0654
A4XU32 1200-0638 1 1 SOCKET-IC 14 PIN 28480 1200-0638
A4Y1 0410-1180 0 1 CRYSTAL-4.000MHZ 28480 0410-1180
AdY2 0410-1220 9 1 CRYSTAL-4.1984304MHZ 28480 0410-1220
A4 MISCELLANEOUS PARTS
0360-0124 3 13 CONNECTOR-SGL CONT PIN .04IN-RSCSZ RND 28480 03€60-0124
1200-0666 1 3 SOCKET-XSTR 3.CONT POWER DIP.SLDR 28480 1200-0666
1251.4259 3 5 CONNECTOR-SGL CONT PIN .031-IN-BSC-SZ 28480 1251-4259
1251-5063 9 1 CONNECTOR 6-PIN M POST TYPE 28480 1251-5063
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Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)
Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number
AS 04935-60005 5 1 BAT FERY CHARGER BOARD (OPTS 001 & 003) 28480 04935-60005
A5CH 0180-0291 3 1 CAPACITOR-FXD 1UF+-10% 35VDC TA 56289 1500105X9035A2
ASC2 0180.1746 5 1 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 1500156X902082
ABC3 0180-0097 7 1 CAPACITOR-FXD 47UF+-10% 35VDC TA 56289 150D476X9035S82
A5C4 0160-0576 5 [ CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
A5C5 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
A5CE 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
ASCT 0160-0576 5 CAPACITOR-I XD .1UF+-20% 50VDC CER 28480 0160-0576
ASCS 0160-0576 5 CAPACITOR-FXD . 1UF+-20% 50vVDC CER 28480 0160-0576
ASCR1 1901-0050 3 19 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1901-0060
ASCR2 1901.0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR3 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-36 28480 1801-0050
ABCR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-36 28480 1901-0050
A5CRS 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR6 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR10 1901-1091 4 3 DIODE-PWR RECT 50V 5A 200NS 03508 A115F
ASCR12 1902-0041 4 1 DIODE-ZNR 5.1 1V 5% D0-35 PD=.4AW 28480 1902-004 1
A5CR14 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR15 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR16 1802-0554 4 1 DIODE-ZNR 10V 5% D0-15 PD=1W TC=+.06% 28480 1902-0554
ASCR17 1902-0184 6 2 DIODE-ZNR 16.2V 5% D0-35 PD=.4W 28480 1902-0184
ASCR18 1902.0184 6 DIODE-ZNR 16.2V 5% D0-35 PD=.4W 8480 1902-0184
A5SCR19 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 8480 1901-0050
ASCR20 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR21 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 8480 1901-0050
AGCR22 1901.0050 3 DIODE-SWITCHING 80V 200MA 2MS D0-35 8480 1901-0050
ASCR23 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR24 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1901-0050
ASCR25 19010050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-.0050
A5CR26 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR27 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
A5CR28 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DG-35 28480 1901-0050
ASCR29 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS D0-35 28480 1901-0050
ASCR30 1901-1091 4 DICDE-PWR RECT 50V 5A 200NS 03508 A115F
ASCR3t 1901-1091 4 DIODE-PWR RECT 50V 5A 200NS 03508 A115F
A5F1 2110-0568 2 3 FUSE 4A 125V .281X.093 75915 276004
ASF2 2110-0568 2 FUSE 4A 125V .281X.093 75915 276004
ASF3 2110-0568 2 FUSE 4A 125V .281X.093 75915 276004
A5J2 1251-4245 7 2 CONNECTOR 2-PIN M POST TYPE 28480 1251-4245
A5J3 1251-4245 7 CONNECTOR 2-PiN M POST TYPE 28480 1251-4245
A5J4 1251-4246 8 t CONNECTOR 3-PIN M POST TYPE 28480 1251-424¢6
ASK 1 0490-1570 0 1 RELAY 4C 24VDC-COIL 2A 115VAC 28480 400389
ASQ1 1853-0406 0 2 TRANSISTOR PNP 2N6476 S| TO-220AB 01928 2N6476
A5SQ2 185‘}—0575 6 1 TRANSISTOR NPN S| PD=625MW FT=50MHZ 04713 MPS-A42
A5Q3 1853-0036 2 5 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036
A5G4 1854-0215 1 4 TRANSISTOR NPN S PD=350MW FT=300MHZ 04713 2N3904
A4Q5 1853-0036 2 TRANSISTOR PNP 3| PD=310MW FT=250MHZ 28480 1853-0036
ABQEY 1853-0036 2 TRANSISTOR PNP S| PD=310MW FT=250MHZ 28480 1853-0036
A5QS 1853-0036 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036
ABQ10 1854-0215 1 TRANSISTOR NPN S| PD=350MW FT=300MHZ 04713 2N3904
ASQ11 1854.0215 1 TRANSISTOR NPN St PD=350MW FT=300MHZ 04713 2N3904
ASQ12 1854-0215 1 TRANSISTOR NPN St PD=350MW FT=300MHZ 04713 2N3904
A5Q13 1854-0727 0 1 TRANSISTOR NPN 2N647 Sl TO-220AB 01928 2N6474
A5Q14 1853-0036 2 TRANSISTOR PNP St PD=310MW FT=250MHZ 28480 1853-0036
A5Q15 1853-0406 0 TRANSISTOR PNP 2N6476 SI TO-220AB 01928 2N6476
ASR1 0757-0418 9 2 RESISTOR 618 1% .125W F TC=0+-100 24546 C4-1/B-TO-619R-F
ASR2 0757-0465 6 3 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A5R3 0757-0458 7 1 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/B-TO-5112-F
ASR4 0757-0442 9 5 RESISTOR 10K 1% .125W F TC=0+-100 24540 C4-1/8-10-1002-F
ASR5 0757-0280 3 4 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
ASR7 0757-0442 9 RESISTOR 10K 1% .1256W F TC=0+-100 24546 C4-1/8-TO-1002-F
ABRS 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4.1/8-TO-1003-F
ASRY 0699-0653 o} 3 RESISTOR 121.78K 1% .125W F TC=0+-25 28480 0699-0653
ASR10 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
ASR11 0699-0591 5 2 RESISTOR 140.158K 1% . 125W F TC=0+-25 28480 0699-0591
ASR13 0698-6358 2 1 RESISTOR 100K 1% .125W F TC=0+-25 28480 0698-6358
A5R14 0699-0653 0 RESISTOR 121.78K .1% .125W F TC=0+-25 28480 0699-0653
ASR16 0699-0653 0 RESISTOR 121.78K .1% .125W F TC=0+.25 28480 0699-0653
ABR1T7 0699-0591 5 RESISTOR 140.158K 1% .125W F TC=0+-25 28480 0699-0591
ASR19 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F

Scc introduction to this section or ordering information.
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part Cc Mfr Mfr Part
Designator Number D |Qty Description Code Number

AS5R20 0757-0984 4 2 RESISTOR 10 1% .5W F TC=+-100 28480 0757-0984

ASR21 0698-3409 8 4 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 0698-3409

ASR22 757-0280 3 RESISTOR 1K 1% .125W F TC=04+-100 24546 C4-1/8-TO-1001-F

A5R23 0698-3409 8 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 0698-3409

ASR24 0698.3409 8 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 0698-3409

ABR25 0698-3150 6 1 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2371-F

ASR27 0698-6360 6 4 RESISTOR 10K .1% .125W F TC=0+.25 28480 0698-6360

ASR28 0698-6360 6 RESISTOR 10K .1% .126W F TC=0+-25 28480 0698-6360

ABR29 0757-0442 9 RESISTOR 10K 1% .125W I' TC=0+-100 24546 C4-1/8-TO-1002-F

A5R30 0698-0083 8 1 RESISTOR 1.96K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1961-F

A5R31 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F

ABR32 0757-0418 g RESISTOR 619 1% ,125W F TC=0+-100 24546 C4-1/8-TO-619R-F

A5R33 0757-0984 4 RESISTOR 10 1% .5W F TC=+-100 28480 0757-0984

ASR34 0811-1673 6 1 RESISTOR 3.9 5% 2W PW TC=0+-400 75042 BWH2-3R9-J

A5R35 0698-3409 8 RESISTOR 2.37K 1% .5W F TC=0+-100 28480 0698-3409

ASR36 0698-3404 3 1 RESISTOR 383 1% .5W F TC=0+-100 28480 0698-3404

ASR37 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1001-F

A5R3B 0698-6360 6 RESISTOR 10K . 1% .125W F TC=0+-25 28480 0698-6360

AS5R39 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A5R40 0757-0280 3 RESISTOR 1K 1% 125W F TC=0+-100 24546 C4-1/8-TO-1001F

ASTP1 0360-0124 3 2 CONNECTOR-SGL CONT P.04-IN-BSC-SZ RND 28480 0360-0124

ASTP2 0360-0124 3 CONNECTOR-SGL CONT P.04-IN-BSC-SZ RND 28480 0360-0124

ASU1 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 LM339N

AsU2 1626-0712 4 1 IC OP AMP LOW-BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N
0490-0570 8 1 SOCKET-RLY 6-CONT CRADLE PC 28480 0490-0570
1205-0309 7 1 STRAP-RELAY HOLD DOWN FOR PC SOCKETS 28480 1205-0309
1205-0512 9 1 HEAT SINK SGL T70O-220-CS 28480 1205.0512
1261.6859 3 1 CONNECTOR 1B-PIN F POST TYPE 28480 1251.6859
8120.3181 8 2 CABLE ASSY-FLEX COND 28480 B8120-3181
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Table 6-3. Replaceable Parts (Continued)

Manual Changes

Reference HP Part c Mfr Mfr Part
Designator Number D | Qty Description Code Number
A6 04335.60108 8 1 REAR PANEL ASSEMBLY 28480 04935-60108
ABLF 9135.0284 1 1 LINE MODULE-FILTER 28480 0960-0443
ABT1 9100-4205 <] 1 TRANSFORMER-AC POWER 28480 9100-4205
0360-1251 9 1 TERMINAL-SLDR LUG FOR #12 SCR 28480 0360-1251
0890-0311 4 TUBING-HS .187-D/.093-RCVD 00000 ORDE[! BY DESCRIPTION
0890-0100 9 1 TUBING-HS ,093-D/.046-RCVD 00000 ORDER BY DESCRIPTION
1400-0249 0 6 CABLE TIE .062-.625 DIA NYL 06383 PL1IM-8
1510-0038 B 1 BINDING POST ASSY SGL THD-STUD 28480 1510-0038
2180-0027 2 1 WASHER-LK HLCL 1/4 IN .255-IN-ID 28480 2190-0027
2360-0242 8 4 SCREW-MACH 6-32 1.25-IN-LG 00000 ORDER BY DESCRIPTION
2420-0023 1 4 NUT HEX-W/LKWR 6-32-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
2850-0006 3 1 NUT-HEX-DBL-CHAM 1/4-32-THD 00000 ORDER BY DESCRIPTION
B8150-2846 3 WIRE 18AWG 300V PVC 19X30 105C 28480 8150-2846
04935.00001 5 1 REAR PANEL (BLANK) 28480 04835.00001
7100-1288 1 1 TRANSFORMER-COVER 28480 7100-1288
04935-61601 1 1 JUMPER CABLE 28480 04935-61601
04935-61602 3 1 JUMPER CABLE 28480 04935-61602

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part

Designator Number D | Qty Description Code Number
A13 04935 60006 6 1 RECEIVER BOARD WITH PAR 28480 04935-60006
A13C1 01680-3124 7 1 CAPACITOR-FXD 75UF+100-20% 300VDC AL 28480 0180-3124
A13C2 0180-1746 5 3 CAPACITOR-FXD 15UF+-10% 20 VOC TA 56289 150D156X9020B2
A13C3 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082
A13C4 01860-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 1500156X902082
A13C5 0160-0576 5 75 CAPACITOR-FXD . 1UF+-20% 50VDC CER 28480 0160-0576
A13CE6 0160-2213 1 1 CAPACITOR-FXD 620PF+-5% 300VDC MICA 28480 0160-2213
A13C7 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13CH 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C9 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
At3C10 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0180-0576
A13C11 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C12 0160-2225 5 1 CAPACITOR-FXD 2000PF +-5% 300VDC MICA 28480 0160-2225
A13C13 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C14 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A13C15 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C18 0160-0576 5 CAPACTOR-FXD .1UF +-20% 50vVDC CER 28480 0160-0576
A13C17 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C1B 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C19 0160-6405 * 10 CAPACITOR-FXD .0tUF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C21 0160-0576 N CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C22 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C23 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A13C24 0140-0190 7 2 CAPACITOR-FXD 39PF +-5% 300VDC MICA 72136 DM15E390J0300WVICR
A13C25 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A13C26 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C27 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C28 0180-0374 3 1" CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C29 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C31 0160-0576 5 CAPACTOR-FXD . 1UF+-20% 50VDC CER 28480 0160-05676
A13C32 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C33 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C34 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C35 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C38 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X9020B2
A13C37 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C38 0140-0130 7 CAPACITOR-FXD 39PF +-5% 300VDC MICA 72136 DM15E390J0300WV1CR
A13C41 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C42 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C43 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C44 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C45 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C46 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C47 0180-0374 3 CAPACITOR-FXD 10UF +.10% 20VDC TA 56289 1500106X902082
A13C49 0160-0340 1 1 CAPACITOR-FD 600PF +-1% 300VDC MICA 28480 0160-0340
A13C50 0160-3291 7 5 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A13C51 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C52 0160-0576 5 CAPACITOR-FXD JUF +-20% 50VDC CER 28480 0160-0576
A13C56 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C57 0160-2222 2 1 CAPACITOR-FXD 1500PF +.5% 300VDC MICA 28480 0160-2222
A13C58 0160-6320 9 14 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C59 0180-0374 3 CAPACITOR-FXD 10UF+-10% 20VDC TA 56289 150D106X902082
A13C60 0160-6318 5 2 CAPACITOR-FXD 1100PF +-1% t00VDC MICA 08113 GO2044751PF3C1
A13C61 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C62 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13CB3 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C64 01680-0197 8 4 CAPACITOR-FXD 2.2UF+.10% 20VDC TA 56289 150D225X9020A2
A13C65 0180-.0197 8 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A13C66 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C67 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13CEe8 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDGC MICA 08113 HP204751PF3C1
A13C69 0i60-6185 4 2 CAPACITOR-FXD 1000PF +-1% 500VDC MICA 08113 HP204751PF3C1
A13C70 0160-6317 4 3 CAPACITOR-FXD 4751PF +-1% 300VDCMICA 08113 HP204751PF3C1
A13CT71 01606185 4 CAPACITOR-FXD 1000PI +-1% 500VDC MICA 08113 HP204751PF3C1
A13CT72 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13CT73 0160-0576 5 CAPACITOR-FXD ,1UF +-20% 50VDC CER 28480 0160-0576
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Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)

Reference HP Part c Mfr Mfr Part

Designator Number D | Qty Description Code Number
A13C74 0160-6188 7 1 CAPACITOR-FXD 110PF +-1% 300VDC MICA 08113 HP204751PF3C1
A13CT76 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C76 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vVDC CER 28480 0160-0576
A13C77 0160-0576 5 CAPACITOR-FXD .1UF +-20% 40VDC CER 28480 0160-0576
A13C78 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C79 0160.6317 4 CAPACITOR-FXD 4751PF +-1% 300VDC MICA 08113 HP204751PF3C1
A13C80 0140-0225 7 1 CAPACITOR-FXD 300PF +-1% 300VDC MICA 08113 HP204751PF3C1
A13CB1 0160-0218 2 5 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0218
A13C82 0160-3291 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A13CB3 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13CH4 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0218
A13C85 0160-6320 9 CAPAGITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C87 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C88 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C89 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C90 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C91 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C92 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C93 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50V¥DC CER 28480 0160-0576
A13C94 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C95 0140-0177 0 1 CAPACTOR-FXD 400PF +-1% 300VDC MICA 72136 DM15F401F0300WV1CR
A13C97 0160-6317 4 CPACITOR-FXD 4751PF +-1% 300VDC MICA 08113 HP204751PF3C1
A13C98 0160-0576 5 CAPACITOR-FXD.1UF +-20% 50VDC CER 28480 0160-0576
A13C99 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X9020B2
A13C100 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751P3C1
A13C101 0160-6405 1 CAPACITR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF 3C1
A13C102 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A13C103 0160-3291 7 ACPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A13C104 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0218
A13C105 0160-0576 5 CAPACITOR-FXD . 1UF +.20% 50VDC CER 28480 0160-0576
A13C106 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C107 0160-3291 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A13C108 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0218
A13C109 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C110 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C111 0140-0235 1 1 CAPACITOR-FXD 2250PF +-1% 300VDC MICA 72136 DM20F2250RF0300WV1C
A13C112 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C113 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C114 0140-0228 2 1 CAPACITOR-FXD 3600PF +-1% 300VDC MICA 08113 HP204751PF3C1
A13C115 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C116 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC GER 28480 0160-0576
A13C117 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A13C118 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C119 0160.0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C120 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13G121 0160-6320 9 CAPACTOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13G122 0160-6318 5 CAPACITOR-FXD 1100PF +-1% 500VDC MICA 08113 G02044751PF3C1
A13C123 0160-3291 7 CAPACITOR-FXD 1200PF +-1% 100VDC MICA 28480 0160-3291
A13C124 0160-0218 2 CAPACITOR-FXD 2400PF +-1% 300VDC MICA 28480 0160-0218
A13C125 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C126 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C127 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 01600576
A13C131 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C132 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C133 0180-0374 3 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A13C134 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C135 0160-6320 9 CAPACITOR-FXD 1700PF 1-1% 10VDC MICA 08113 HP204751PF3C1
A13C136 0160-6320 9 CAPACITOR .FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C137 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C139 0160-0576 5 CAPACITOR-EXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C140 0160-0576 5 CAPACI1OR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C141 0160-6405 1 CAPACITOR-FXD .01UF +-1% VDC MICA 08113 HP204751PF3C1
A13C142 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC GER 28480 0160-0576
A13C143 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-076
A13C144 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C145 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A13C146 0160-6405 1 CAPACITOR-FXD .01UF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C147 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160.0576
A13C148 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part

Designator Number D | Qty Description Code Number
A13C149 0160-6320 9 CAPACITOR-FXD 1700PF +-1% t00VDC MICA 08113 HP204751PF 3C1
A13C160 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160.0576
A13C151 0160-6320 9 CAPACITOR-FXD 1700PF +-1% 100VDC MICA 08113 HP204751PF3C1
A13C1562 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C1563 0160-0576 5 CAPACITOR-FXD .1UF +-.20% 50VDC CER 28480 0160-0576
A13C154 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 016-0576
A13C155 0160-2215 3 1 CAPACITOR-FXD 750PF +-5% 300VDC MICA 28480 0160-2215
A13C156 0160-0939 4 1 CAPACITOR-FXD 430PF +.1% 300VDC MICA 02367 CD15F431J03
A13C157 0180-0197 B CAPACITOR-FXD 2.3UF +-10% 20VDC TA 56289 160D225X9020A2
A13C158 0180-0197 8 CAPCITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A13C159 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C160 CAPACITOR HAND SELECTED ONLY IF NEEDED 28480
A13C201 0160-0576 5 CAPACITOR-FXD .tUF +-20% 50VDC CER 28480 0160-0576
A13C202 CAPACITOR HAND SELECTED ONLY IF NEEDED
A13C203 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50vDC CER 28480 0160-0576
A13C204 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A13C205 0160-3824 2 1 CAPACITOR-FXD 3900PF +-1% 05176 HEW-249
A13CR1 1901-1068 5 1 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A13CR3 1901-0040 1 3 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A13CR4 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A13CR5 1801-.0050 3 DIODE-SWITCHING B0V 200MA 2NS D0-35 28480 1901-0050
A13CR6 1901-0376 6 2 DIODE-GEN PRP 35V 50MA DO-35 28480 1801-.0376
A13CR7 1901.0376 [ DIODE-GEN PRP 35V 50MA DO-35 28480 19010376
A13CR8 1901-0518 2 6 DIODE-SCHOTTKY 02062 6082-5509
A13CR9 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR11 1901-05618 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR12 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR15 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR16 1901-0518 2 DIODE-SCHOTTKY 02062 5082-5509
A13CR26 1801-0050 3 [¢] DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13CR27 1901-0050 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 28480 1901-0050
A13CR28 1801-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO0-35 28480 1901-0050
A13CR29 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13CR30 1901-0050 3 DIODE-SWITCIING 80V 200MA 2NS DO-35 28480 1801-0050
A13CR31 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A13J1 1250-0257 1 1 CONNECTOR-RF SMB M PC 50-OHM 28480 1250-0257
A13J4 1251-6947 0 34 CONNECTOR-SGL CNT PIN .025-IN-BSC-SZSQ 28480 1251-6947
A13JU1 1200-0473 B 8 SOCKET-IC 16-CONT DIP IP-SLDR 28480 1200-0473
A13JU1 1261.4398 1 2 SHUNT, 4-POSITION 28480 1251.4388
A13JU2 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28460 1200-0473
A13JU3 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A13JU4 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A13JU5 1200-0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A13JU5 1251.4398 1 SHUNT, 4-POSITION 28480 1251-4398
A13JU6 1258-0141 5 2 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1268-0141
A13JU6 1251-6947 0 CONNECTOR-SGL CONT PiN 025 IN BSC SZ 28480 1251-6947
At3JU7 1258-0141 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1258-0141
A13JU7 1251-6947 0 CONNECTOR-SGL CONT PIN .025 IN BSC SZ 28480 1251.6947
A134W2 0811-3587 5 2 RESISTOR 0 OHMS 03123 104
A13R1 0757-0442 9 2] RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/B-TO-1002-F
A13R2 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R3 06984465 8 1 RESISTOR 931 1% .125W F TC=0+-100 24546 C4-1/8-T0-931R-F
A13R4 0698-6393 5 1 RESISTOR 585 1% ,126W F TC=0+-25 28480 0698-6393
A13R5 0757-0280 3 4 RESISTOR 1K 1% .125W F TC+0+-100 24546 C4-1/8-TO-1001-F
A13R6 0757-0290 5 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6191-F
A13R7 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6191-F
A13RB 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6191-F
A13R9 0698-0084 9 4 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2151-F
A13R10 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 25456 C4-1/8-TO-2151.F
A13R11 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2151-F
At3R12 0757-0453 2 1 RESISTOR 30.1K 1% ,125W F TCF=0+-100 24546 C4-1/8-TO-3012-F
A13R15 1810-0281 9 2 NETWORK-RES 1.0-SIP100.0K OHM X 9 01121 210A104
A13R16 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R17 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
A13R18 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
A13R19 0698.3457 6 1 RESISTOR 316K 1% .125W F TC=0+-100 28480 0698-3457
A13R20 1810-0281 9 NETWORK-RES 10-S1P100.0K OHM X 9 01121 210A104
A13R21 1810-0369 4 2 NETWORK-RES 6-SIP100.0K OHM X 5 11236 750-61-R10UK
A13R22 0698-6360 6 24 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
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7100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
AN gggg géga. 3??3 9 g RESISTOR 3.83K 1% ,126W F TC=0+-100 24546 CR-1/8-TO-3831-F
A13R25 0698-4445 4 1 RESISTOR 5.76K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5761-F
A13R26 0698-3152 8 1 RESISTOR 3.48K 1% .125W F TC=0+-100 24546 C4-1/8-10-3481-F
A13R27 0698-3153 9 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3831-F
757-636 6 RESISTOR 10K .1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
ﬁ}ggég 869&6328 8 2 RESISTOR 5K .1% .126W F TC=0+-100 24546 CR-1/8-T0O-5001-
A13R30 0757-0416 7 3 RESISTOR 511 1% .125W F TC=0+-100 24546 CR-1/8-TO=511R-F
A13R31 0757-0416 7 RESISTOR 611 1% .126W F TC=0+-100 24546 C4-1/8-TO-511R-F
A13R32 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24548 C4-1/8-TO-511R-F
2 - g RESISTOR-TRMR 5K 10% C TOP ADJ 17-TRN 28480 2100-3883
28532 5}2&3223 9 4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R35 0757-0420 9 4 RESISTOR 750 1% .125W F TC=0+-100 24546 CR-1/B-TO-751-F
A13R36 0698-4480 7 4 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4.1/8-TO-1582-F
A13R37 0698-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1582-F
A13R38 0757-0424 7 1 RESISTOR 1.1K 1%.125W F TC=0+-100 24546 C4-1/8-TO-1101-F
A13R39 0698-3150 6 3 RESISTOR 2.37K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2371-F
A13R40 0757-6360 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 CR-1/8-TO-1002-F
A13R42 0757-6360 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R43 0757-0420 9 RESISTOR 750K 1% .125W 24548 C4-1/8-TO-1002-F
A13R44 0698-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 245486 CR-1/8-TO-1582-F
A13R45 0698-4480 7 RESISTOR 15.8K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1582-F
A13R46 0698-3155 1 2 RESISTOR 4.6K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4841-
A13R47 0698-4475 0 1 RESISTOR 9.76K 1% .126W F TC=0+-100 03888 PME55-1/8-TO-9761-F
0698- 6 RESISTOR 1.111K .1% ,125W F TCa0+-25 19701 MF4C1/8-T9-11R-B
’213238 (,Sgg_é%é 6 g RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A13R50 0698-3409 2 RESISTOR 2.37K 1% .125W 24546 CA-1/80-TO-2371-F
A13R54 0698-3453 2 1 RESISTOR 196K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1963-F
A13R55 0757-0401 0 4 RESISTOR 100 1% .125W F TC=a0+-100 24546 CR-1/8-TO-101-F
A13R56 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5111-F
A13R57 0698-3155 1 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-TO-4641-F
A13R58 0757-0199 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
A13R60 0698-6360 6 RESISTOR 10K 1% .125W TC=0+-25 28480 0698.6360
A13R62 0757-0317 6 2 RESISTOR 1.33K 1% .125W 24546 C4-1/8-TO-1331-F
A13R63 0757-0317 6 RESISTOR 1.33K 1% .125W 24546 C4-1/8-TO-1331-F
A13R64 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A13R65 2100-3882 8 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A13R66 0757-0442 9 RESISTOR-10K 1% .125W F TC=0+-100 24546 C4-1/8. TO-1002-F
A13R67 0698-3157 3 2 RESISTOR 19.6K 1% ,125W F TC=0+-100 24546 C4.1/8-TO-1962-F
A13R68 0757-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1212-F
A13R69 0757-0199 3 RESISTOR 21.5K 1% .125W F 1C=0+-100 24546 C4=1/8-T0-2152-F
A13R70 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-TO-751-F
A13RT1 0698-3157 3 RESISTOR 19.6K 1% .125W F TC=0+-100 24546 C4-1/8-TO 1962-F
A13R72 0757-0420 3 RESISTOR 750 1% .125W F TC=0 +-100 24546 C4-1/8-TO-751-F
A13R72A 0757-0280 3 2 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4.1/8-TO-1001F
A13R73 0698-3150 2 RESISTOR 2.37K 1% .1252 24546 CA-1/8-TO-2371-F
A13R74 0698-3150 RESISTOR 2.37K 1% .125W 24546 CA-1/8-TO 2371-F
A13R75 0757-0274 5 1 RESISTOR 1.21K 1% .125W F TC=04+-100 24546 C4-1/8-TO-1211-F
A13R76 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2151-F
A13R77 2100- 3881 7 1 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A13R78 0757-0465 6 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-10-1003-F
A13R79 0698-4530 8 1 RESISTOR 232K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2323-F
A13R80 0699-0595 9 1 RESISTOR 365K .1% ,125W F TC=0+-25 28480 0699-0595
A13R61 0699.1078 3 1 RESISTOR 134K .1% .125W F TC=0+.25 28480 0699-1078
A13R82 0698-4516 0 1 RES(STOR 113K 1% .125W F TC=0+-100 2456 C4-1/8-TO-1133-F
A13RB3 0698-4158 6 2 RESISTOR 100K .1% .125W F TC=0+-50 28480 0698-4158
A13RB4 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R8B5 0698-4158 6 RESISTOR 100K .1% .125W F TC=0+-50 28480 0698-4158
A13R86 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R87 0698-4490 9 2 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2942-F
A13R88 0698-4490 9 RESISTOR 29.4K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2942-F
A13R89 0699-0566 4 4 RESISTOR 25.5K 1% .25W F TC=0+-25 28489 0699-566
A13R90 0699-0566 4 RESISTOR 25.5K 1% .125W F TC=0+-25 28480 0699-0566
A13R91 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/87-TO-1001-F
A13R92 0698-7847 6 RESISTOR 1.11K 1% .125W F TC=0+-25 19701 MF4C1/8-T9-1111R-B
A13RR93 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R94 0698-8638 5 2 RESISTOR 3.16K .1% .125W F TC=0+.25 28480 0698-8638
A13R95 0698.6445 8 3 RESISTOR 6.830K .1% .125W F TC=0+-25 28480 0698-6445
A13R96 0699-0586 8 1 RESISTOR 186.365K .% .125W F TC=0+-25 28480 0699-0586
A13R97 0699-0585 7 1 RESISTOR 240.738K 1% .125W F TC=0+.25 28480 0699-0585
A13R98 0698-6467 4 3 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 068.6467
A13R99 0699-0587 9 1 RESISTOR 12.918K .1% .125W F TC=04+-25 28480 0699-0587
A13R100 0699-0588 0 2 RESISTOR 18.171K .1% .126W F TC=0+-25 28480 0699-0588
A13R102 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883

Sce introduction to this section for ordering information.
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part

Designator Number D | Qty Description Code Number
A13R103 0698-7413 2 2 RESISTOR 17.4K .25% .126W F TC=0+-100 19701 MF 4C1/8-TO-1742-C
A13R104 0698-6423 2 2 RESIS[OR 31.25K 1% .125W F TC=0+-25 28480 0698-6423
A13R105 0698-7413 2 RESISTOR 17.4K .25% .125W F TC=0+-100 19701 MF4C1éS -TO-1742-C
A13R106 0698-8858 1 3 RESISTOR 12.4K .1% .125W F TC=0+-25 28480 0698-885
A13R107 0698-8858 1 RESISTOR 12.4K .1% .126W F TC=0+-25 28480 0698-8858
A13R108 0698-7929 5 2 RESISTOR 9.09K .1% .125W F TC=0+-50 19701 MF4C1/8-T2-9091-B
A13R109 0698-7929 5 RESISTOR 9.09K 1% ,125W F TC0+-50 19701 MF4C1/8.T2-9091-B
A13R110 0698-6360 6 RESISTOR 10K .1% ,125W F TCm0+-25 28480 069B8-6360
A13R111 0698-6467 4 RESISTOR 16.9K 1% .126W F TC=0+-50 28480 0698-6467
A13R112 0699-0566 4 RESISTOR 15.5K .1% .125W F TC=0+-25 28480 0699-0566
AT3R113 0699-0566 4 RESISTOR 25.5K 1% .125W F TC=0+-25 28480 0699-0566
A13R114 0698-6445 8 RESISTOR 6.838K .1% .1256W F TC=04+-25 28480 0698.6445
A13R115 0£98-8638 5 RESISTOR 3.16K .1% .125W F TC-0+-25 28480 0698-86
A13R118 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC=0+-100 18701 MF4C1 e T0 1332-F3
A13R117 0699-0589 1 2 RESISTOR 34.334K .1% ,126W F TC=0+.25 28480 0699-058
A13R118 0699-0589 1 RESISTOR 34.334K 1% .125W F TC=0+-25 28480 0699- 0589
A13R119 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R120 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R121 0699-0588 0 RESISTOR 18.171K .1% .125W F TC=0+-25 28480 0699-0588
A13R122 0698-8858 5 1 RESISTOR 12.4K 1% .125W F TC=0+.25 28480 0696-8858
A13R123 0699-0164 8 1 RESISTOR 738.5 1% .125W F TC=0+-25 24546 NESS
A13R124 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191-F
A13R125 0757-0290 5 RESISTOR 6.19K 1% ,125W F TC=0+-100 19701 MF401/8 TO-6191-F
A13R126 0698-6423 2 RESISTOR 31,25K .1% .125W F TC+-2 28400 098-642
A13R127 0698-67564 2 1 RESISTOR 44.2K .5% .125W F TC=0+- 50 24546 NC4- 1/9 T2 4422-D
A13R128 0698-4537 5 1 RESISTOR 357K 1% .125W F TC-0+-100 28480 0698-4537
A13R129 0698-7585 9 1 RESISTOR 316.2 1% . 125W F TC=0+-25 28480 0698-7585
A13R132 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A13R134 0698-6360 6 RESISTOR 10K 1% .125W F TG=0+25 28480 0698-6360
A13R135 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+25 28480 0698-6360
A13R136 0698-6360 6 RESISTOR 10K 1% .125W F TC=0+25 28480 0698-6360
A13R137 0699-0590 4 2 RESISTOR 15.758K .1% .125W F TC=0+-25 28480 0699-05
A13R138 0698-3456 5 1 RESISTOR 287K 1% .125W F TC=0+-100 24546 C4-1/8- TO 2873-F
A13R139 0699-0596 0 2 RESISTOR 4.12K .1% .125W F TC=0+-25 28480 0699-0596
A13R140 0699-0596 0 RESISTOR 4.12K .1% .125W F TC=0+-25 28480 0699-0596
A13R141 0699-0594 8 2 RESISTOR 2.21K .1% .126W F TC=0+-25 28480 0699-0596
A13R142 0699-0594 8 RESISTOR 2.21K 1% .126W F TC=0+-25 28480 0699-0594
A13R143 0698-8337 1 1 RESISTOR 107K .1% .125W F TC=0+-50 19701 MF4C1/8-72-1072-B
A13R144 0698-8068 5 1 RESISTOR 4.99K .25% .125W F TC=0+-25 19701 MF4C1/8-T9-4991-C
A13R145 0699-0597 1 3 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0699-0597
A13R146 0698.6447 0 1 RESISTOR 683.8 .1% .125W F TC=0+-25 28480 0698-6447
A13R147 0698-6446 9 1 RESISTOR 2.162K 1% .125M F TC=0+-25 28480 0698-6446
A13R148 0699-0592 6 1 RESISTOR 7.741K .1% .125W F TC=0+-25 28480 0699-0592
A13R149 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A131R150 0698-6360 6 RESISTOR 10K .1% .125W F TC=04+-25 28480 0698-6360
A13R151 0699-0590 4 RESISTOR 15.758K .1% .125W F TC=0+-25 28480 0699-0590
A13R152 0757-0462 3 1 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-TO-7502-F
A13R153 2100-3684 0 2 RESISTOR-TRMR 10K 10% C TOP-ADJ 17-TRN 28480 2100-3884
A13R154 0698-4520 6 2 RESISTOR 43K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1433-F
A13R155 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R156 0698-6360 6 RESISTOR 10K .1% .125W F TC=04+-25 28480 0698-6360
A13R157 0698-4505 7 2 RESISTOR 71.5K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-7152-F
A13R158 0699-0597 1 RESISTOR 2.26K .1% .125W F TC=0+-25 28480 0699-0597
A13R159 0699-0597 1 RESISTOR 2,26K 1% .125W F TC=0+-25 28480 0699-0597
A13R160 0698-6360 6 RESISTOR 10K 1% .125W [ TC=0+-25 28480 0698-6360
A13R161 0698-6360 6 RESISTOR 10K .1% ,1256W F TC=0+-25 28480 0698-6360
A13R162 0698-8799 9 1 RESISTOR 21.5K 1% .126W F TC=0+-25 28480 0698-8799
A13R163 0699-0593 7 2 RESISTOR 13.865K .1% .125W F TC=0+-25 28480 0699-0593
A13R164 0699-0593 7 2 RESISTOR 13.665K .1% .125W F TC=0+-25 28480 0699-0593
A13R165 0699-0600 7 1 RESISTOR 108.502K .1% .125W F TC=0+-25 28480 0699-0600
A13R166 0699-0591 5 1 RESISTOR 140.158K .1% .125W F TC-0+-25 28480 0699-0591
A13R167 0757-0443 0 1 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
A13R168 0698-4520 6 RESISTOR 43K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1433-F
A13R169 0757-0461 2 2 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-6812.F
A13R170 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360
A13R171 0698-6360 [ RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

Sce introduction to this scction for ordering information.
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A13R172 0698-4505 7 2 RESISTOR 71.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-7162-F
A13R173 0757-0463 4 1 RESISTOR 82.5K 1% .125W F TCe0+-100 24546 C4-1/8-TO-8262-F
A13R174 0757-0461 2 RESISTOR 68, 1K 1% ,126W F TCm0+-100 24546 C4-1/8-10-6812-F
A13R175 2100-3884 0 2 RESISTOR-TRMR 10K 10% C TOP-ADJ 17-TRN 26480 2100-3884
A13RI78 0698-76847 6 RESISTOR 1.111K .1% ,1256W F TC=0+-25 19701 C4-1/8-T9-1111R-B
A13R179 0698-6360 6 RESISTOR 10K .1% ,125W F TC=0+-25 28480 0698-6360
A13R180 2100-3883 9 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 28480 2100-3883
A13R182 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C4.1/8-T0-825R-F
A13R183 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A13R184 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A13R185 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-TQ-101-F
A13R186 2100-3882 8 RESISTOR-TRMR 21 10% C TOP-ADJ 17-TRN 28480 2100-3862
A13R1B7 0698-6467 4 RESISTOR 16.9K 1% .125W F TC=0+-50 28480 0698-6467
A13R201 0757-0458 7 2 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A13R202 0757-0401 0 RESISTOR 100 1% .126W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R203 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-10-5112-F
A13R204 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A13R205 0698-4002 1 1 RESISTOR 5K .1% .125W F TC=0+-100 24546 C4-1/8-T0-5001-F
A13R206 1810-0368 4 NETWORK-RES 6-SIP OHM X5 11238 750-81-R100K
A13R207 0698-6445 8 RESISOR 6.838K .1% .125W F TC=0+-25 28480 0698-6445
A13R208 0811-3587 5 WIRE 1/2 IN. RESISTOR 0 OHMS 03123 104

A13T1 9100-3489 3 1 TRANSFORMER - INPUT 28480 9100-3489
A13TP2 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP3 12516847 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 284890 1251-6947

S AT D09

A13TP4 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TPS 126+-694T 0 CONNECTR-SGL CONT PIN.025-1N-BSC-SZ SQ 28480 1261-6947
A13TPG 1254-6947 0 CONNECTR-SGL CONT PIN.025.IN-BSC-SZ SQ 28480 1261-6947
A13TP7 126+-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TPY 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP10 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TPI11 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP12 1+251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP13 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP14 185468947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP15 12516947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP21 12546947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP22 125+=-8%17 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP23 1284=6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP24 1251-6947 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947
A13TP25 1251-694+ 0 CONNECTR-SGL CONT PIN.025-IN-BSC-SZ SQ 28480 1251-6947

A13U1 1826-0712 4 4 iC OP AMP LOW.BIAS-H-IMPD DUAL 8-DIP-P 27014 LF353N

A132 1826.0138 8 4 IC COMPARATOR GP QUAD 14-DIP-P PKG 01295 L.M339N

A13U3 1826-0624 7 1 iC CONV V/FREQ 14-DIP-P PKG BE175 VFC32KP

A13U4 1826-1071 0 2 IC OP AMP 28480 1826-1071

A13U5 1826-0742 0 1 iC PRECISION 10V REFERENCE, AD581J 28480 1826-0742
A13U6 1826-0639 4 | IC CONV 8-B-D/A 160DIP-P PKG 24355 AD7524IN
At3UT7 1820-1956 8 4 IC .CH CMOS COM CLOCK QUAD 01928 CD40428E
A13U8 1820-1956 8 IC LCH CMOS COM CLOCK QUAD 0192B CD4042BE
A13U11 1820-1956 8 IC L.CH CMOS COM CLOCK QUAD 0192B CD4042BE
At13Ut2 1820-2326 3 1 IC XLTR CMOS TIL-TO-MOS HEX 04713 MC14504BCP
A13U13 1820-1315 3 1 IC MULTIPLXR 8.-CHAN-ANLG 16-DIP-P PKG 01928 CD4051RE
A13U14 1826-1544 8 4 IC OP AMP GP B-DIP-P PGK 27014 MC34081P
A13U15 1826-0667 4 5 IC OP AMP LOW-BIAS-H-IMPD 8-DIP-P-PKG 27014 LF351N

A13U16 1826-0712 8 IC OP AMP LOW-BIAS-H-IMPD DUAL B-DIP-P 27014 LF353N

A13UIT 1820-1956 9 IC LCH CMOS COM CLOCK QUAD 01928 CD4042BE
A13U20 1826-1071 0 1C OP AMP 28480 18261071
Al3U21 1826-0735 1 8 IC OP AMP H-SLEW-RATE 8.DIP-P PKG 34371 HA3-2507-5
A13U22 1826-0735 1 1IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U23 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U24 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U25 1826-0735 1 IC OP AMP H-SLEW-RATE 8-DIP-P PKG 34371 HA3-2507-5
A13U26 1826-0208 3 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N

A13U28 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310M

A13U29 1826-1544 8 IC OF AMP GP 8-0IP-P PKG 27014 MC34081P
A13U30 1826-0735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A13U31 1826-0665 6 2 IC OP AMP LOW-BIAS. H.IMPD QUAD 14.DIP 27014 LF347BN

A13U32 1826-0712 4 IC OP AMP LOW-BIAS-H-IMPD DUAL B-DIP 27014 LM310N

A13U33 1826-0208 3 IC OP AMP GP B-DIP-P PKG 27014 LF353N

A13U34 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH504 3CDE
A13035 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IH5043CDE
A13U36 1826-0665 6 1C OP AMP LOW-BIAS-H-IMP QUAD 14-DIP-P 27014 LF347BN

A13U37 1820-1725 9 2 IC MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508CJ
A13U38 1820-1735 1 IC OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A13U3S8 1820-1726 9 1C MULTIPLXR ANLG 16-DIP-P PKG 17856 DG508CY

Sce introduction to this scction for ordering information.
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A13U140 1826.0753 3 2 IC OP AMP LOW-BIAS, HIGH IMPED 02037 SC77968L 1
A131142 18260736 2 1 IC OP AMP WB 8-DIP.P PKG 34371 HA3-2627.5
A13U43 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD 8- DIP-P PKG 27014 LF351N
A13U44 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD B-DIP-P PKG 27014 LF351N
A13U45 1826-0667 8 IC OP AMP LOW-BIAS-H.IMPD 8-DIP-P PKG 27014 LF351N
A13U46 1826-0712 4 IC OP AMP LOW-BIAS-H{-IMPD DUAL 8-DIP P 27014 LF353N
A13U47 1826-1422 5 1 IC OP AMP WB QUAD 14-DIP-P PKG 02037 MC34084P
A13U48 1826-1644 8 IC OP AMP GP B-DIP-P-PKG 27014 MC34081P
A13U50 1826-0740 8 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 1H504 3CDE
A13U51 1826-0753 B IC OP AMP LOW-BIAS-H-IMPD 27014 SC77968L1
A13U52 1826-1644 8 IC OP AMP GP 8.DIP PKG 27014 MC34081P
A13U53 1826-0665 6 IC OP AMP L.OW-BIAS-H-IMP QUAD 14-DIP-P 27014 LF347BN
A13U54 1826-0712 4 IC OP AMP | OW-BIAS-H-IMP QUAL 8-DIP-P 27014 LF353N
A13U55 1826-0735 1 IG OP AMP H-SLEW-RATE B-DIP-P PKG 34371 HA3-2507-5
A13U56 1826-0667 8 IC OP AMP LOW-BIAS-H-IMPD B-DIP-P PKG 27014 LF351N
A13U57 1826-1189 1 1 IC OP AMP LOW-BIAS-H-IMP 28480 1826-1189
A13UX7 1200-0473 8 SOCKET-IC 16-CONT DiP DIP-SLDR 28480 1200-0473
A13UXB 1200.0473 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0473
A13UX17 1200-0473 8 SOCKET-IC 16-CONT DiP DIP-SLDR 28480 1200-0473
A13 MISCELLANEOUS PARTS
2260-0002 6 2 NUT-HEX-DBL-CHAM 4.40-THD .062-IN-THK 00000 ORDER BY DESCRIPTION
2260-0009 8 2 NUT-HEX-W/LKWR 4-40-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
8150.0456 7 1 WIRE 24AWG W 300B PVC 7X32 80C 28480 8150-0456
0360-1157 6 2 SNAP IN SPACER 00509 TCBS-4N
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Model 4935A Manual Changes
Table 6-3. Replaceable Parts (Continued)
Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number
A14 04935-60307 7 1 TRANSMITTER BOARD WITH PAR 26480 04935.60307
A14C1 0160-3963 0 3 CAPACITOR-FIXED .15UF +-5% 50VDC 28480 0160-3963
A14C2 0160-3963 0 CAPACITOR-FIXED .15UF +-5% 50VDC 28480 0160-3963
A14C3 0160.3963 0 CAPACITOR-FIXED .15UF +.5% 50VDC 28480 0160-3963
A14C4 0160-0576 5 a4 CAPACITOR-FXD .TUF +.20% 50VDC CER 20480 0160.0576
A14C5 0180-3045 1 2 CAPACITOR-FXD 2200UF+50-10% 25VDC AL 28480 0180-3045
A14C6 0180-2945 8 2 CAPACITOR-FXD 100UF+50-10% 35VDC AL 28480 0180-2945
A14CT 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C8 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC GER 28480 0160-0576
A14CY 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
Alacio 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C11 0180-3045 1 CAPACITOR-FXD 2200UF +50-10% 25VDC AL 28480 0180-3045
A14C12 0180-2945 8 2 CAPACITOR-FXD 100UF+50-10% 35VDC AL 28480 0180-2945
A14C13 0160-3456 9 2 CAPACITOR-FXD 1000PF 10% 1KVDC CER 28480 0160-3456
A14C14 0160-0576 5 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
A14C15 0180-3044 0 1 CAPACITOR-FXD 3300UF +50-10% 16VDC AL 28480 0180-3044
A14C16 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C17 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50vVDC CER 28480 0160-0576
A14C20 0160-3456 9 CAPACITOR-FXD 1000PF 10% 1KVDC CER 28480 0160-3456
A14C21 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C22 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C23 0160-0576 5 CAPACITOR-FXD . 1UF 4-20% 50VDC CER 28480 0160-0576
A14C24 0160.2257 3 1 CAPACITOR-FXD 10PF+-56% 500VDC CER0+-80 28460 0160-0678
A14C25 0160-0576 5 CAPAGITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C26 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
Al4C27 0160-0576 5 CAPACITOR-FXD . tUF +.20% 50VDC CER 28480 0160-0576
A14C28 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C29 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C30 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C31 0180-3050 8 1 CAPACITOR-FXD 330UF+50-10% 16VDC AL 28480 0180-3050
A14C32 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A14C33 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C34 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C35 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C36 0180-0058 0 1 CAPACITOR-FXD 50UF+75-10% 25VDC AL 56289 30D506G025CC2
A14C37 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C38 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C39 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160.0576
A14C40 0160-3094 2 1 CAPACITOR-FXD .1UF +-10% 25VDC CER 28480 0160-0576
A14C41 0180-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 56289 30D506G025CC2
A14C42 0160-0576 5 CAPACITOR-FXD .1UF +.20% 50VDC CER 28480 0160-0576
A14C43 01603291 7 2 CAPACITOR-FXD 1200PF+-1% 100VDC MICA 28480 0160-3291
A14C44 0160-3291 7 2 CAPACITOR-FXD 1200PF+-1% 100VDC MICA 28480 0160-3291
A14CA45 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C46 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C4AT7 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C48 01600576 5 CAPACITOR-FXD .tUF +-20% 50VDC CER 28480 0160-0576
A14C49 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C50 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C51 0180-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 56289 0160.0576
A14C52 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C53 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C54 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C55 0160-0127 2 2 CAPACITOR-FXD 1UF +-20% 25VDC GER 28480 0160-0127
A14C56 0180-3124 7 1 CAPACITOR-75 300 N.P. 28480 0180-T02710
At4CH7 0160-4135 0 3 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-4135
A14C58 0160-4135 0 3 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-4135
A14C59 0160-4136 0 3 CAPACITOR-FXD 4700PF +-1% 300VDC MICA 28480 0160-4135
A14C60 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14C61 0160-0576 5 CAPACITOR-FXD . 1UF +-20% 50VDC CER 28480 0160-0576
A14CE2 0180-0197 8 2 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A14C63 0180-0197 8 2 CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 150D225X9020A2
A14CB4 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C65 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C67 0160-0576 5 CAPACGITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C68 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C69 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A14C70 0160-0127 2 CAPACITOR-FXD 1UF +.20% 25VDCCER 28480 0160-0127
A14CT1 0180-0374 3 1 CAPACITOR-FXD 10UF +-10% 20VDC TA 56289 150D106X902082
A14C72 0180-1746 5 i CAPACITOR-FXO 15UF+-10% 20VDC TA 28480 0180-1746
A14C73 0160-4833 5 1 CAPACITOR-FXD .022UF+-10% 100VDC GER 28480 0160-4833

Scc introduction o this scction for ordering information.

* Indicates factory sclected value.
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Manual Changes

Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number
A14Cy4 01060-4835 7 1 CAPACGITOR-FXD . 1UF +-10% 50VDC CER 28480 0160-4835
A14C75 0160-0291 3 1 CAPACITOR-FXD 1UF+ 10% 35VDC CER 28480 0180-0291
A14CR1 1902-004 1 4 1 DIODE-ZNR 5.11V 5% (0-35 PD=.4W 28480 1902-004 1
A14CR4 1901-0033 2 7 DIODE-GEN PRP 180V 200MA D0-7 268480 1901-0033
A14CR6 1901-0731 7 9 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR7 1902-1399 7 3 DIODE-ZNR 18.0V 2% PD=.4W 02037 INS248
A14CR9 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR10 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR11 18901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
Al14CR12 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
AT4CR13 1901.0033 2 7 DIODE-GEN PRP 180V 200MA D0-7 28480 1901-0033
A14CR14 1801-0033 2 7 DIODE-GEN PRP 180V 200MA DO.7 28480 1901-0033
A14CR15 1302-1399 7 DIODE-ZNR 18.0V 2% PD=.4W 02037 INS248
A14CR16 1901-0731 7 DIODE-PWR RECT 400V 1A 28400 1901-0731
A14CR17 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR1IB 1901-0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR19 1901-.0033 2 7 DIODE-GEN PRP 180V 200MA D0-7 28480 1901-0033
A14CR20 1901-0033 2 DIODE-GEN PRP 180V 200MA D0-7 28480 1301-0033
A14CR23 1902-1399 7 DIODE-ZNR 18.0V 2% PDw=.4W 02037 INS248
A1CR24 1884-0250 7 1 THYRISTOR-TRIAC TO-220AB 01928 T25008
A14CR25 1902-0052 7 1 DIODE-ZNR 6,81V 2% PD=.4W 02037 SZ30018-1135
A14CR26 1901.0731 7 DIODE-PWR RECT 400V 1A 28480 1901-0731
A14CR27 1901-0033 2 7 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
A14CR28 1901-0033 2 7 DIODE-GEN PRP 180V 200MA D0-7 28480 1901-0033
A14CR29 1902-0202 9 2 DIODE-ZNR 15V 5% D0-15 PD=1W TC=+.057% 28480 1902-0202
A14CR30 1902-0202 9 2 DIODE-ZNR 15V 5% DO-15 PD=1W TC=+.057% 28480 1902-0202
A14CSA1 1251-6947 0 1 CONNECTOR-SGL CONT P L025IN-BSC-8ZsQ 28480 1261-6947
A14CSA2 1251.6947 0 1 CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1251-6947
A1442 1251.6947 0 1 CONNECTOR-SGL CONT P .025IN-BSC-SZS0Q 28480 1251.6947
A1443 1251.4573 4 1 CONNECTOR-PC EDGE 25.CONT/ROW 2.ROWS 28480 1251.4573
A14JU1 1251.6947 0 CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1261.6947
At4JU2 12516947 0 1 CONNECTOR-SGL CONT P .025IN-BSC-8ZSQ 28480 1251.6947
1268-0141 5 5 JUMPER-REMOVABLE FOR .025IN SQ PINS 28480 1258-0141
A140US 1251-6947 [4] CONNECTOR-SGL CONT P .025IN BSC-SZSG 28480 1251-6947
1258-0141 5 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1261-0141
A14JU16 1251.6947 0 CONNECTOR-SGL. CONT P .025IN-BSC.8230Q 28480 1251-8947
1258-0141 5 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1251-0141
A144U14 1251.6947 4] CONNECTOR-SGL CONT P .025IN-BSC-SZSQ 28480 1251-6947
1258-0141 5 5 JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1251-0141
Al4JU-14 1251-6947 0 CONNECTOR-SGL CONT P .025IN-BSC.SZSQ 28480 1251-6947
1258-0141 5 <) JUMPER-REMOVABLE FOR .025 IN SQ PINS 28480 1251-0141
Al4Jw2 0811 3587 5 2 RESISTOR 0 OHMS 03123 104
ATAIW 2 0811. 3587 5 RESISTOR 0 OHMS 03123 104
A14P1 1251.6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC.SZSQ 28480 1251-6947
A14Q1 1853-.0512 9 3 TRANSISTOR PNP PD=50W FT=20MHZ 03508 X45H281
A14Q2 18540575 6 1 TRANSISTOR NPN PD=625MW FT=50MHZ 04713 MPS-A42
A14Q3 1653.0512 9 TRANSISTOR PNP PD=50W FT=20MHZ 03508 X45H281
A14Q4 1853.0512 9 TRANSISTOR PNP PD=50W FT=20MHZ 03508 XA5H281
A14Q5 1853-0012 4 1 TRANSISTOR PNP SI TO-39 PD=GOOMW 01295 2N2904A
A14Q6 1853.0053 5 1 TRANSISTOR NPN SI TO-5 PD=800MW 04713 2N2218
A14Q7 1853-0036 2 1 TRANSISTOR PNP S| PD=310MW FT=250MHZ 28480 1853-0036
A14R1 0757.0465 6 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
At4R2 0698-6360 6 4 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
AT4R3 0757.0819 4 1 RESISTOR 909 1% 5W F TC=0+-100 28480 0757-0819
A14R4 0757-0442 9 21 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R5 0698-8827 4 4 RESISTOR 1M 1% .125W F TC=0+-100 28480 0698-8827
A14R6 0698-8826 3 3 RESISTOR 825K 1% .125W F TC=04-100 28480 0698-8826
A14R7 0698-1826 3 RESISTOR 825K 1% .125W F TC=0+-100 28480 0698-8826
A14R8 0698.8827 4 RESISTOR 1M 1% .125W F TC~=0+-100 28480 0698.8827
ATARY 0698 8827 4 RESISTOR 1M 1% .125W F TC=04-100 28480 0698-8827
A14R10 0698-8826 3 RESISTOR 825K 1% .125W F TC=0+-100 28480 0698-8826
A14R11 0698-18824 1 1 RESISTOR 562K 1% .125W F TC=0+-100 28480 0698-8824
AMFH? 0757-0442 9 RESISTOR 10K 1% .125W TC=0+-100 24546 C4-1/8-T0-1002-F
A14R13 0757.0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1003-F
At14R14 0698 6360 6 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14R16 0698- 3440 7 1 RESISTOR 196 1% .125W F TC=0+-100 24546 C4-1/8-T0-196R-F
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Model 49335A Manual Changes
Table 6-3. Replaceable Parts (Continued)

Reference HP Part C Mfr Mfr Part

Designator Number D |Qty Description Code Number
A14R17 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 2454¢ C4-1/8-T0-1003-F
A14R19 0757-0280 3 4 RESISTOR 1K 1% .125W F TC=0+-100 2454¢€ C4-1/8-T0-1001-F
A14R20 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R21 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R22 0757-0442 9 RESISTOR 10K 1% ,128W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R23 0757-0228 1 1 RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-9091-F
A14R24 0757-0420 3 4 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-751-F
A14R25 0757-0420 3 RESISTOR 750 1% ,125W I TC=0+-100 24546 C4-1/8-10-751-F
A14R27 0698-0083 8 2 RESISTOR 1.96K 1% ,1256W F TC=0+-100 24546 4-1/8-TO-1961-F
A14R28 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R29 1810-0207 9 1 NETWORK-RES 8-SIP 22.0K X 7 01121 208A223
A14R30 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1003-F
A14R31 2100-3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A14R33 0757-0416 7 1 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/B-T0-511R-F
A14R34 0698-0083 8 RESISTOR 1.96K 1% ,125W F TC=0+-100 2454¢ C4-1/8-T0-1961-F
A14R35 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R36 0757-0394 0 2 RESISTOR 51,1 1% .125W F TC=0+-100 02995 5033R
A14R37 0757-0317 7 1 RESISTOR 1,33K 1% .126W F TC=0+-100 24546 C4-1/8-TO-1331-F
A14R38 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0.751-F
A14R39 0757-0420 3 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0-761-F
A14R40 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A14R41 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A14R42 2100-3881 7 2 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A14R43 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A14R44 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A14R45 0757-0442 9 RESISTOR 10K 1% .1256W F TC=04+-100 24548 C4-1/8-T0-1002-F
A14R46 0757-0458 7 3 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5112.F
A14R47 0698-3156 2 1 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-TO.1472-F
Al14Ra8 0698-3152 8 1 RESISTOR 3.48K 1% .125W F TCu0+-100 24546 C4-1/8-T0-3481-F
A14R49 0757-0458 7 RESISTOR 51.1K 1% .126W F TC=0+-100 24546 C4-1/8-T0-8112-F
A14R52 0757-0442 9 RESISTOR 10K 1% .1256W F TC=0+-100 24548 C4-1/8-T0-1002-F
A14R53 0698-3160 8 5 RESISTOR 31,6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R54 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R55 0698-3160 8 5 RESISTOR 31.6K 1% ,1256W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R56 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A14R57 0757-0458 7 RESISTOR 51.1K 1% .126W F TC=0+-100 24546 C4-1/8-T0-5112-F
A14R58 0698-3451 0 1 RESISTOR 133K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1333-F
A14R59 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R60 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R61 0698-3160 8 5 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A14R62 0698-3160 g 5 RESISTOR 31.6K 1% .125W F TC=0+-100 24548 C4-1/8-T0-3162-F
A14R63 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R64 0698-3160 8 5 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 C4-1/8 10-3162-F
A14R65 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 24546 C4-1/8.-T0-825R-F
A14R66 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R67 0757-0443 0 1 RESISTOR 11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1102-F
A14R68 0757-0441 8 1 RESISTOR 8.25 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F
A14R69 0757-0419 0 1 RESISTOR 681 1% .125W F TC=0+-100 03293 C4-1/8-T0-681R-F
A14R70 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14RT1 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A14RT72 2100-3881 7 RESISTOR-TRMR 500 10% C TOP-ADJ 17-TRN 28480 2100-3881
A14RT3 0757-0279 0 2 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3161-F
A14R74 2100-3882 8 2 RESISTOR-TRMR 2K 10% C TOP-ADJ 17-TRN 28480 2100-3882
A14R75 0757-0442 9 RESISTOR 10K 1% .125W f TC=0+-100 24546 C4-1/8-T0-1002-F
A14R76 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R77 0767-0442 9 RESISTOR 10K 1% .126W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R78 0757-0180 2 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0180
A14R79 0757-0180 2 2 RESISTOR 31.6 1% .125W F TC=0+-100 28480 0757-0180
A14R80 0757-0428 1 2 RESISTOR 1.62K 1% .125W 02995 MFAC1
A14RB1 0757-0431 6 1 RESISTOR 2.43K 1% .125W 02995 MF4C-1
A14R82 0698-0084 9 1 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8.T0-2151-F
A14R83 0698-6393 1 RESISTOR 585 1% .125W F TC=0+-25 02995 5033R
A14R85 0699-0763 3 1 RESISTOR 10.6K 1% .125W F TC=0+-100 28480 0699-0763
A14R86 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A14R87 0698-4437 4 1 RESISTOR 2.94K 1% .125W F TC=0+-100 24546 C4.1/8-T0-2941-F
A14R88 0698-6360 6 2 RESISTOR 10K 1% .125W F TC=0+.25 28480 0698-6360
A14R89 0698-6360 6 2 RESISTOR 10K 1% .125W F TC=0+-25 28480 0698-6360
A14R90 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002.F
A14R91 0757-0289 2 1 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-1332-F
A14R92 0757-0279 0 RESISTOR 3.16K 1% . 125W F TC=04-100 24546 C4-1/8-T0-3161-F
A14R93 0698-8827 4 RESISTOR 1M 1% . 125W F TC=0+-100 28480 0698-8827

Scc introduction to this scetion for ordering information.
* Indicates factory sclected value. 7.69
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Table 6-3. Replaceable Parts (Continued)
Reference HP Part (o] Mfr Mfr Part
Designator Number D | Qty Description Code Number
A14R94 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4.1/8-T0-1002-F
A14R9S 0757-0394 0 2 RESISTOR 51.1 1% .125W F TC=0+-100 02995 5033R
A14R96 0757.0442 9 RESISTOR 10K 1% 125W F TC=04+-100 24546 C4-1/8-T0-1002-F
A14R97 0698-3150 0 1 RESISTOR 2,37K 1% .125W 02995 MFAC-1
A14R98 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/B-T0-1001-F
A14R99 0698-3157 4} 1 RESISTOR 19.6K 1% .125W 02273 CEA-993
A14R100 0757-0428 1 RESISTOR 1.62K 1% .125W 02995 MF4C-1
A4 9100-2647 8 1 TRANSFORMER: AUDIO 28480 9100-2647
A14TP1 1+251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A14TP2 12516947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-823SQ 28480 1251-6947
A14TP3 1251-6847 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A141P4 12516947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251-6947
A147P5 1251-6947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 1251.6947
A141P8 1251-8847 0 CONNECTOR-SGL CONT PIN .025{N-BSC-SZSQ 28480 1251.8947
A14TP7 12516947 0 CONNECTOR-SGL CONT PIN ,025IN-BSC-SZSQ 28480 1251.6947
FEA Gy
A14TPS 12616947 Q CONNECTOR-SGL CONT PIN ,025IN-BSC-SZSQ 28480 1251-8947
A14TP10 12516947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZSQ 28480 12651-6947
A14TP11 12516947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-SZ35Q 28480 1251.6947
A14TPS/S 12616947 0 CONNECTOR-SGL CONT PIN .025IN-BSC-3ZSQ 28400 1251-6947
A14UA 1826-0679 2 1 1C: OP AMP LOW-BIAS H-IMPD TO-99 01928 CA3140AT
A14U2 1820-1932 0 2 IC: MV CMOS MONOSTBL DUAL 04713 MC14538BCP
A14U3 1820-1932 Q IC: MV CMOS MONOSTBL DUAL 04713 MC145388BCP
Al1404 1820-0939 5 3 IC: FF CMOS D-TYPE DUAL 01928 CD4013AF
A14L15 1820-0939 5 IC: FF CMOS D-TYPE DUAL 01928 CDA4013AF
A14U6 1820-2472 5 1 IC: MICROPROCESSOR MK 3872 284860 1820-2472
A140U7 1820-1827 2 1 IC: DCDR CMOS 4.TO-16 LINE 27014 MM74C154AN
A48 1826-0728 2 2 IC: PRECISION GEN. PURPOSE REG. 28480 SG1532J
A14U9 18260411 0 2 IC: TIMER CMOS 04713 MC145368CP
A14U10 1826-0411 0 2 IC: TIMER CMQOS 04713 MC14536BCP
Al4Ut 1820-1956 8 7 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
Al4u12 1820-1956 8 IC: QUAD L.CH CMOS COM CLOCK 01928 CD4042BE
At4U13 1820-2566 B8 1 IC: BFR CMOS QUAD LINE DRIVER 27014 MM74C240N
Al4U14 1826-0728 2 2 IC: PRECISION GEN. PURPOSE REG. 28480 SG15324
Al4aUs 1820-1745 3 1 IC: QUAD NOR GATE CMOS 2.INPUT 04713 MC14001BCP
A14U16 1B820-2576 0 3 IC: QUAD NAND GATE CMOS 2-INPUT 04713 MC14011BCL
A14U17 1820-2576 0 3 IC: QUAD NAND GATE CMOS 2-INPUT 04713 MC14011BCL
Al4U18 1820-0939 5 IC: FF CMOS D-TYPE DU 01928 CD4013AF
At4U18 1820-2576 0 3 IC: QUAD NAND GATE CMOS 2-INPUT 04713 MC140118CL
A14U20 1820-1960 4 1 IC: DUAL NAND GATE CMOS 4-INPUT 04713 MC140t2BCP
A14U21 1826-0667 B 1 iC: OP AMP LOW-BIAS H-IMPD 27014 LF351N
A14U22 1820-1977 3 2 IC: ECL OSCILLATOR 04713 MC12061P
A14U23 1820-1977 3 2 1C: ECL OSCILLATOR 04713 MC12061P
A14U24 1826-0712 4 2 IC: OP AMP LOW.BIAS H.IMPD 27014 LF353N
A14U25 1826-0138 8 1 IC: GP QUAD COMPARATOR 14 PIN DIP 01295 LM339N
A14U26 1820-1956 B IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U27 1820-1956 B IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14u28 1820-13956 8 1C: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A14U29 1820.1956 8 IC: QUAD LL.CH CMOS COM CLOCK 01928 CD4042BE
At41)30 1820-1956 8 IC: QUAD LCH CMOS COM CLOCK 01928 CD4042BE
A144)31 1820-1420 1 1 IC: CNTR TTL LS DIV-BY-12 ASYNC 01295 SN74LS92N
A14132 1820-1478 9 1 IC: CNTR TTL LS BIN ASYNC 01295 SN74LS93N
A14U33 1826-0508 6 1 IC: 10-BIT O/A CONVERTER 24355 AD561JD
A14U34 1820-1441 6 5 IC: TTL 4-BIT FULL ADDER 01295 SN74LS283N
A14U35 1820-1441 6 5 IC: TTL 4-BIT FULL ADDER 01295 SN74L.S283N
A14U36 1820-1441 6 5 1C: 1TL 4-BIT FULL ADDER 01295 SN74LS283N
A14U37 1820-1441 6 5 IC: TTL 4-BIT FULL ADDER 01295 SN741.S283N
A14U38 1820-1441 6 5 IC: TTL 4-BIT FULL ADDER 01295 SN741L.5283N
A14U39 1820-1197 9 1 IC: QUAD NAND GATE CMOS 2-INPUT 01295 SN74L.S00N
A14U40 1826-0779 3 1 IC: DUAL 4-CHANNEL MULTIPLEXER 24355 AD7502UN
A14U41 1826-0735 1 3 IC: OP AMP H-SLEW-RATE 34371 HA3-2507-5
AldU42 1826-1071 0 IC: OP AMP 28480 1826-1071
A14U43 1818-1574 1 1 IC: NMOS 32768 (32K) ROM 450-NS 3-S 55576 SYP2332 MASKED
AldaUaq 1620-1730 6 3 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SIN74LS273N
A14U45 1820-1195 7 1 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS175N
At14U46 18201730 6 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS273N
A14U47 1820-1730 6 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS273N
Al4u48 1820-1112 B 2 IC: FF TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS74AN
A14U49 1820-1199 1 1 IC: INV TTL LS HEX 1-INPUT 01295 SN74LS04N
A14U50 1820-1112 8 2 IC: FE TTL LS D-TYPE POS-EDGE TRIG 01295 SN74LS74AN
A14U51 1826-0712 4 2 IC: OP AMP LOW-BIAS H-IMPD 27014 LF353N
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Table 6-3. Replaceable Parts (Continued)

Reference HP Part (o] Mtr Mfr Part
Designator Number D [Qty Description Code Number
A14U52 1826-0735 1 3 IC: OP AMP H-SLEW-RATE 34371 HA3-2507-5
A14U53 1826-0735 1 3 1C: OP AMP H-SLEW-RATE 3437t HA3-2507-5
A14XUB 1200-0654 (4] 1 SOCKET-IC 40-CONT 28480 1200-0654
A14XU32 1200-0638 5 1 SOCKET-IC 14 PIN 28480 1200-0638
A14Y1 0410-1180 0 1 CRYSTAL 4.000 MHZ 28480 0410-1180
A14Y2 0410-1220 9 1 CRYSTAL 4.194304 MIHZ 28480 0410-1220
A14Y3 0410-0800 9 1 CRYSTAL 6.144 MHZ 28480 0410-0800

A14 MISCELLANEOUS PARTS
1200-0666 9 3 TRANSISTOR SOCKET 3-CONT 28480 1200 0666
1251-6856 0 1 CONNECTOR 18-PIN M POST TYPE 28480 1251-6856

Sce introduction 1o this scction for ordering information.
* Indicates actory sclected value,
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Table 6-3. Replaceable Parts (Continued)

Model 4935A

Reference HP Part C Mfr Mfr Part
Designator Number D | Qty Description Code Number
MISC. AND CHASSIS PARTS
1 2110.0012 4 1 FUSE .5A 250V 28480 2110-0012
(120 VAC OPERATION)
F2 2110-0004 3 1 FUSE .25A 250V 28480 2110-0004
(220 VAC OPERATION)
w2 8120-3126 5 1 CABLE-REC-TRAN INTERCONNECT 28480 8120-3126
w3 04935-60019 2 2 CABLE SHIELDED 28480 04935-60019
w6 04935-60009 9 1 CABLE ASSEMBLY-COAX 28480 04935-60009
0340-0949 2 3 INSULATOR-XSTR THRM-CNDCT 28480 0340.0949
0370-1089 2 1 KNOB-BASE 1/2 JGK .125-IN-ID 28480 0370-1089
0370-1091 61 1 KNOB-BASE 1/2 JGK .25-IN-ID 28480 0370-1091
0403-0294 ol 2 SPACER SNAP-IN 28480 0403-0294
5041-6750 2 4 FOOT-BUMPER 28480 5041-6750
1258-0141 8 3 JUMPER-REM. (OPT 001 & 003) 28480 1258-0141
1400-0510 8 1 CLAMP-CABLE(OPT. 001 & 003 28480 1400-0510
1510-0076 4| 2 BINDING POST SGL SGL-TUR JGK 28480 1510-0076
2200-0521 g 2 SCREW-MACHINE 4-40 00000 ORDER BY DESCRIPTION
2200-0143 o| 3 SCREW-MACH 4-40 .375 IN-LNG 00000 ORDER BY DESCRIPTION
2260-0012 8] 3 NUT-HEX-W/LKWR 4-40 .094 00000 ORDER BY DESCRIPTION
2360-0370 3| e SCREW-MACHINE 6-32 00000 ORDER BY DESCRIPTION
2360-0117 6| 3 SCREW-MACH 6-32 .375 IN-LNG 00000 ORDER BY DESCRIPTION
2420-0023 1 2 NUT-HEX W-LCK WSHR 00000 ORDER BY DESCRIPTION
2510-0103 9| 4 SCREW-MACH 8-32 .375 IN-LNG 00000 ORDER BY DESCRIPTION
2620-0014 21 4 SCREW-MACH 8-32 4. IN-LNG 00000 ORDER BY DESCRIPTION
2950-0087 ol 2 NUT-HEX-DBL-CHAM 3/8-32 00000 ORDER BY DESCRIPTION
3050-0001 1 4 WASHER-FL MTLC NO. 8 268480 3050-0001
3050-0067 9| 2 WASHER-FL MTLG 5/16 .375 28480 3050-0067
3050-0100 1 2 WASHER-FL MTLC NO. 6 28480 3050-0100
0590-0076 1 3 NUT-HEX 4-40 28480 0590-0076
5040-4475 2 1 CASE-TOP HALF 28480 5040-4475
5040 4476 3 1 CASE-BIOTTOM HALF 28480 50404476
71201155 1 1 LABEL-WARNING 28480 7120-1155
7120-2388 4 1 PLATE-IDENT 28480 7120-2388
7120-4184 2 1 LABEL-CAP, COVER 28480 7120-4184
7120-5370 Q 2 LABEL.-INFO, HANDLE 28480 7120-5370
7205-0356 2 1 SUPPORT-ROD 28480 7205-0356
8120-1521 6 1 CABLE ASSY 1BAWG 3-CNDCT 28480 8120-1621
B8120-3126 1 1 JUMPER-CABLE ASSY 28480 8120-3126
5040-4467 2] 4 SPACER, SHORT, PLASTIC 28480 5040-4467
5040-4468 31 4 SPACER, LONG, PLASTIC 28480 5040-4468
5040-4469 4 1 COVER, FRONT 28480 5040-4469
5040-4470 7 1 HANDLE, CASE 28480 5040-4470
5040.4471 8] 2 FOOT-REAR 28480 5040-4471
5060-7159 7 1 PWR CORD STRAP ASSY 28480 5060-7159
04935.00002 6 1 SHIELD-ALUM. 28480 04935-00002
0493590018 5 1 INSTRUCTION SUMMARY CARD 28480 04935-90018
0493590023 6 1 OPERATING & SERVICE MANUAL 28480 04935-90023
04935.00007 1 1 BATTERY INSULATOR 28480 04935-00007
04335-6001 1 3 1 BATTERY ASSY (OPT 001 & 003) 28480 0493560011
0460-0980 0| 2 TAPE-INDUSTRIAL .25 28480 0460-0880
0460-1601 5 | 2 TAPE-INDUSTRIAL (FOAM) 28480 0460-1601
1400-1076 3| 2 BATTERY HOLDER 28480 1400-1076
BT1 1420-0284 5 2 BATTERY 15.6V 28480 1420-0284
BT2 14200284 5 BATTERY 15.6V 28480 1420-0284
BT3 1420-0285 6 1 BATTERY 6V 28480 1420.0285
2950-0043 7 1 NUT-HEX 3/8-32 28480 2950-0043
3050-1114 3 1 NYLON WASHER 28480 3050-1114
1540-0835 8 1 CARRYING CASE 28480 1540-0835
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SECTION Vi
SERVICE
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Figure 8-1. 4935A Main Block Diagram
8-1. GENERAL INFORMATION
8-2. The 4935A is a Transmission Impairment Measurement Set which provides both the test signals

and measurement capabilities required for testing the transmission characteristics of communications
lines. Functionally the 4935A consists of six parts:

The microprocessor/controller processes data from the receiver and controls counting
functions and general operation of the instrument.

The receiver collects 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 controls battery operation.
8-3. The microprocessor and counting section is the heart of the 4935A. The microprocessor provides

control and sequencing functions for all measurements. The counting circuitry provides impulse noise
detector processing, frequency measurement, and drop-out detection.
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Model 4935A

84. The receiver processes signals, monitors frequency levels, and provides signals to the
microprocessor and counting circuits. Ac input from the switch board or transmitter board is filtered and
autoranged by the receiver. It detects full wave average or quasi-rms level of the signal. Then a pulse stream
with the frequency proportional to the level detected is sent to the microprocessor and counters. It also sends
information to the microprocessor if the incoming signal exceeds preset thresholds.

8-H. 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 receiver board. In several measurement modes the transmitter has no output signal but is quiet
terminated.

8-6. 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 circuits. 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 control circuits.

8-7. The power supply provides +5 V at 600 mA and 14 V at 200 mA. Options 001 and 003 add batteries
and a battery charger board to the power supply.
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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. T'able 8-1 summarizes some of this information.

Table 8-1. Measurements Summary

NOTCH
INPUT SOURCE SELECTED FILTER DETECTORS USED
A3JU3 S1 SO
MEASUREMENT A3JU3 A3U8
PIN Q2 | Q1 | Q0 | TRANSMIT XMIT Ad | A4
IN/ PIN| PIN | PIN FILTER MONITOR u40 | Uu40
16 | 15 | OUT PIN 14 11| 10 | 2 SOURCE (1) |[(16)
Level and Frequency
Wideband Power Amp
TRMT Display Xmit Monitor 1 0 | Out 1 AVG 1 0 T | LPF Output 0 0
Wideband
RCV Display Input Transformer 1 1 Qut 1 AVG 1 0 T | LPF Gnd 0 1
Noise
Wideband
TRMT Display Xmit Monitor 1 0 Out 1 AVG 1 0 T | Gnd LPF 1 1
RCV Display Input Transformer 1 1 Out 1 QRMS 0 1 T | Gnd Wideband 1 1
LPF
Noise w/Tone
TRMT Display Xmit Monitor 1 0 Out 1 Avg 1 0 T | Wideband Power Amp 0 0
LPF Output
RCV Display Input Transformer 1 1 In 0 QRMS 0 1 T | Wideband Gnd 0 1
LPF
Signal to Noise
TRMT Display Xmit Monitor 1 0 Out 1 Avg 1 0 T | Wideband Power Amp 0 0
LPF Qutput
RCV Display Signal{ Input Transformer 1 1 In 0 Avg Toagling Wideband Gnd 0 1
at <~ 1 Hz LPF
Naise | Input Transformer 1 1 Qut 1 QRMS Wideband Gnd 0 1
LPF
Impulse Noise
TRMT Display Xmit Monitor 1 0 Out 1 Avg 1 0 1 | Wideband Power Amp 0 0
LPF Qutput
RCV Display Input Transformer 1 1 In 0 Avg 1 0 1 | Wideband Gnd 0 1
LPF
Noise to Ground
TRMT Xmit Monitor 1 0 Out 1 Avg 1 0 T] Gnd Wideband 1 1
LPF
RCV Signal to Gnd 0 1 Out 1 QRMS 0 1 T} Gnd Wideband 1 1
LPF
P/AR
TRMT Display Xmit Monitor 1 0 Out 1 Avg 1 0 T | Wideband Power Amp 1 0
LPF QOutput
RCV Display input Transformer | 1 1 Out 1 Avg QRMS Toggling 5 kHz Power Amp 1 0
P/AR Peak at~1Hz LPF Output
T = toggling
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8-10. Level And Frequency

8-11. Once the frequency is selected on the front panel and the level adjusted (use the OUTPUTLEVEL,
knob), the transmitter generates the appropriate sinewave. The level measurement 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 transmit signal, no frequency
measurement is made. If the input frequency and the output frequency are different, the transmitter circuit
should be repaired.

8-12. 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

25 dB amp switched in when input signal is less than .5 mVRMS
Autorange switched in

Average detector selected

Loop-around path grounded
8-13. Noise

8-14. DISPLAY TRMT: The transmitter provides a quiet termination for the line. The input to the power
amp is grounded (no output current through the transmit transformer). The synthesis of the output
waveform is stopped since the phase-step latches are set to zero.

8-15.  DISPLAY RCV: Thereceiver 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

25 dB amp switched in when input signal is less than .5 mVRMS

Autorange switched in

Noise filter selected and displayed on front panel

QRMS detector selected

8-16. Noise With Tone

8-17. DISPLLAY TRMT: The transmitter synthesizes a 1004 Hz signal set by the OUTPUT LEVEL
control. The wideband low pass filter is selected and the loop-around path monitors the output of the power
amplifier.

8-18. 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 modes. The

signal path is as follows:

Balanced input through the input transformer

Notch filter in

25 dB amp switched in when input signal is less than .5 mVRMS
Autorange switched in

Noise filter selected on front panel

QRMS detector selected

8-4
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8-19. Signal To Noise

8-20). DISPLAY TRMT: Transmitter synthesizes a 1004 Hz sinewave whose level is set by the front panel
OUTPUT LEVEL control. The wideband low pass filter is selected and the loop-around path monitors the
power amplifier output.

8-21. 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
QRMS 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 mVRMS
Autorange switched in
Noise filter selected and displayed on front panel
QRMS or AVG detector selected as needed
QRMS for noise measurements
AVG for hold tone to measure signal level

Microprocessor 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 set by adjusting the OUTPUT 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: Thereceiver monitors the level of the input signal through 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 is amplified by the autorange circuit 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 Amplification

10’s DIGIT AUTORANGE
OF LOW THRESHOLD AMPLIFICATION
3X 60 dB
4% 50 dB
5X 40 dB
6% 30 dB
7% 20 dB
8% 10 dB
9x 0 dB
10X -10dB
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8-25. 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 thresholds are set by the microprocessor through the
receiver board D-to-A converter and associated circuitry. 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 also keeps track of the test time interval. Receiver signal path is as follows:

Balanced input through input transformer.

Notch filter in.

25 dB amp out.

Noise filter selected from and displayed on the front panel.
Autorange set by 10’s digit of Low Threshold.

An average detector is selected but not used. The threshold detector circuitry is used instead
of the detector-select-MUX and voltage-to-frequency converter.

Loop-around path input grounded (RCV display).
Loop-around path input monitors transmitter output (TRMT display).

8-26. Noise-To-Ground (Standard and Option 001)

8-27. DISPLAY TRMT: The transmitter provides a quiet termination for the line. Input to the power amp
is grounded.

8-28. 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, noise-to-ground mode works in the same way as the noise
measurement mode.

8-29. Peak-To-Average Ratio: P/AR (Options 002 and 003)
8-30. DISPLAY TRMT: The transmitter synthesizes the P/AR signal defined in Bell Publication 41009.

8-31. DISPLAY ROV The receiver measures the signal input to the 4935A front panel jacks. It measures
the total signal level through the QRMS detector to ensure that the received signal is within the proper level
range. The signal level is measured by the average detector and peak latch. The comparison of these two
measurements gives the peak-to-average ratio (P/AR).

The receiver signal path is as follows:

Balanced input through input transformer in DISPLLAY RCV

Notch Filter out

25 dB amp out

Detector selected varies

Loop-around path input is from power amp output in DISPLLAY TRMT
Loop-around path input is from output in DISPLAY RCV

8-32. FREQUENCY MEASUREMENT

8-33. 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 U12. Following the procedure given in the timing diagram found in tigure 8-4, steps 1
through 11, the microprocessor has enough information to calculate frequency. The counters are read by
addressing and serially reading successive bits from the two counters. 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 occurred during this same interval. Frequency is the number of complete cycles
in a unit time interval, i.e. 10 cycles in 60 msec would be 10/.06 sec = 167 Hz. The time interval is calculated
from the number of counts in counter no. 2 by calculating N/262,144 which is the amount of time it takes to

8-6
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T3 nl

accumulate “N’" counts of 262,144 Hz square wave. Let “‘Events” be the number of frequency cycles, and
“Counts” the number of 262,144 Hz cycles, the frequency is calculated by the microprocessor using the

formula:
Counts
Fre -—  — {
eAueneY TTpvents/262,144 -
___Counts  ueo 144 He
Events

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 clock, NAND gate U17, or Counter no. 2
is not operating properly.

2. If the “Not Open” signal fails to toggle within 50 milliseconds, then this indicates that the
frequency 1s not present or is less than 20 Hz.

8-34. LEVEL MEASUREMENT

8-35. [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 is 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 accumulated during calibration and have been stored in RAM for
later recall. There are 4 inputs:

1. 10 Volt Reference
2. QRMS
3. AVE
4. PEAK detector signals
RCV BOARD XMIT BOARD
- s -~ pm———
0 DC
10V REF —— p—
ANALOG VTOF LEV/
QRMS MU X CONVERTER | CONTROL FREQ
MUX

AVE —

PEAK

Pl

O g B BN

FREQUENCY

Figure 8-2. Voltage-To-Frequency Conversion Characteristics
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,  VFCCHARACTERISTIC
VOLTS DC / 5%
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y4 /7
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/s V7
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/ /s
Vy va /7
/s
0 dBm = 1.3948 Vdc L/
%
/
yad
//
Vi » VFCFREQUENCY
FO  FX F10 (COUNTS)

Figure 8-3. Voltage-to-Frequency Conversion Output

8-37. These dc signals are selected and routed to the voltage-to-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 frequency is exactly 60 kHz. Then if detector output
is 3 volts, the V-To-F frequency will be exactly 3/10 X 60 kHz = 18000 Hz. The number of 3 volt-counts in 70
milliseconds will be 18000 x .070 = 1260 counts.

8-38. HOW TO COMPUTE FREQUENCY AND LEVEL MEASUREMENT
8-39. Level Calculation Example
8-40). The 10 volt reference level in dBm is:

10volts
20 log 13948 volts 17.1dBm
Also,

L0volts _ f10volts _ 10voltcounts

Vi f« © v,counts
The level in dBm is calculated by the microprocessor as follows:

10 volt counts

v{dBm) = 17-20log,
v, counts

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
17.1-20logy Too = 6.65 dBm

If the microprocessor has added twenty dB of gain to get the signal within the 1 volt to 5 volt level “window,”
the microprocessor will subtract 20 dB from the 6.65 dBm signal and display.

6.65-20 = -13.3 dBm

8-8
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Figure 8-4. Frequency and Level Measurement Timing

8-41.  To measure level and frequency, the microprocessor autoranges the signal until it is within a 14dB
window (approximately 6 to 30 kHz from the V-toF 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 microprocessor
selects it by writing a “0” to Q3 of latch U11. This signal must be intercepted prior to the
notch filter for measurement.

2. The start command is generated by writing a “one” to Q1 of latch U11.
3. The microprocessor U6 pin 29 resets counters 1 and 2.
4. The microprocessor U6 pin 30 enables counters 1 and 2 to begin counting.

ot

The “Open” signal is clocked out of RS flip-flop U18 on the next rising edge of the frequency
waveform. This signal is generated to ensure that counting takes place for exactly an integer
number of frequency cycles.

6. The “Open” signal is used to gate the frequency signal through NAND gate U16B and into
pin 3 of counter no. 1.

7. The “Open” signal also gates the 262 kHz clock through NAND gate U17C and into pin 3 of
counter no. 2.

8-9
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8. 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). [t monitors the 15th bit of the counter by writing ““1110” to the counter inputs ABCD
and detects the change from “0” to “1” by reading the counter output.

9. After the microprocessor senses the “1/4th full” condition, it clears the “Begin” command.

10.  The next positive transition of the frquency waveform clears the “Open” line and stops the
waveform from being gated to the counters.

[1. 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
Port 5, Bit 3.

12, “LEVEL” counts are routed to the counter by writing a “0” to Q3 of register U12. 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 frequency of the input signal. The
microprocessor next measures the level of the input signal by measuring the frequency of the
V-to-F converter from the detector circuit as follows:

13.  The counters are reset by microprocessor.

14 The inhibit command to the counters starts counter no. 1 counting pulses.

15.  Counters accumulate frequency counts at a rate proportional to the input level.

16.  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.

3-10
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8-42. CONTROL THEORY OF OPERATION
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TRANSMITTER ASSY
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_ | SELECT mux
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A ] TRICGER SELECT MUX NO. |
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Figure 8-5. Control Circuitry Block Diagram

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 I/0 ports, and interrupt and timer functions. There
are six major flows of information between the operator, the microprocessor, and the rest of the instrument.

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 1/O. The latch strobes are activated by the chip enable decoder via I/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.

1. The phase-step latches (A4U26-A4U30) control the transmitter output frequency. They
provide select lines for the output waveform and transmit monitor multiplexers.

o

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.

3. The filter select latch (A3U11) controls the filter select MUX which determines which filter is
selected.

4. The autorange latch (A3U17) sets the autorange circuit gain through the autorange
multiplexer (A3U39) and analog switch (U50).

Service
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n. The detector select latch (A3U8) 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.

6. The impulse noise DAC latch (A3U6) sets the comparison thresholds for impulse noise
measurements.

K-47. There are two additional latches used in the level and frequency measurement process. They are

the miscellaneous control latch (A4U12) and the frequency measurement control latch A4U11. 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.

l. The option and miscellaneous sense latch provides the microprocessor with the following
information:

a. DO reads the state of the open line during frequency measurement.

b. D1 reads the state of the tone dropout latch.

c. D3 and D2 read the receiver impedance setting from the front panel.
d. D4, D5, and D6 read the instrument option number.
e. D7 is used with the diagnostic processor from the Diagnostic Service kit to enable the

signature analysis routines.

2. 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.

8-50. The microprocessor has internal circuitry 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 operator commands through I/0 port 0, its own interrupt line, and the
keyscan interrupt circuitry. The eight lines of microprocessor I/0 port 0 form a four by four key matrix on
the front panel. The four least significant bits of this port feed into NAND gate U20. When a hex “OF” 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 flip-flop form the switch debounce circuitry. Bit 2 of I/0 Port 5 is
programmed by the microprocessor to reset the interrupt latch after the key has been read.

8-54. Receiver Impedance Switches

8-55. 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.

8-56. 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 selected 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 multiplexing and drive requirements. The display or the annunciator
decoder/drivers are selected by the chip enable decoder outputs DISP (CE0) or ANNUN (CE1) A0 of I/0
port 4. If control or data is input to the display chips through the system data bus from I/0 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 CE! OR CEO PULSING).

8-60. INSTRUMENT TO OPERATOR

8-61. There are two lines of communication from the instrument to the operator, note that neither is
microprocessor controlled.

8-62. Monitor Amp

8-6.3. An audio amplifier and speaker are provided to monitor the test signal being measured by the
4935 A 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.

8-64. 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
audible beep from the monitor amplifier and speaker.

8-66. OPERATOR TO INSTRUMENT

8-67.  There are several operator commands which cannot be sensed by the microprocessor including the
input NOR and REV buttons, the set up buttons (excluding RCV impedance select), the OUTPUT LEVEL
control, and the MONITOR VOLUME control.

8-68. MISCELLANEOUS CIRCUITRY

8-69. IMPULSE NOISE DETECTORS: The impulse noise latches perform two functions for each of 3
threshold signals from the receiver. Non-retriggerable monostable one-shots limit the count rate to 8 per
second. Kdge triggered latches hold the count for the microprocessor. The microprocessor reads the
latches through [/O port 5 and resets them through 1/0 port 4.

8-70. MISCELLLANEOUS 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.

8-71. TONE SQUARING AND TONE DROPOUT: The 1004 Hz tone dropout and squaring circuitry
measures the 1004 Hz frequency tone in noise-with-tone, signal-to-noise, or impulse noise measurements,
and detects drops in the tone signal below ~-46 dB. The notch filter removes the 1004 Hz tone before
autoranging, the tone signal is intercepted before the notch filter and amplified through a bandpass filter
before being routed to the transmitter board.

8-72. To measure the hold tone of 1004 Hz in noise-with-tone, a squared 1004 Hz waveform is selected by
the microprocessor. The microprocessor determines if the hold tone is present and above -46 +2 dBm as

follows:

1. The microprocessor sets the dropout latch through the frequency measurement and control
latch.

2. The microprocessor waits for a short time.
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Figure 8-6. Receiver Block Diagram
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3. If a tone signal is present and above —-46 dBm then the tone dropout detector will reset the
tone dropout latch.

q. The microprocessor reads the tone dropout latch through the option and miscellaneous sense
latches to determine if the tone dropout latch was reset.

5. If the tone dropout latch was not reset, the microprocessor writes ERR 7 to the right-hand
display.

8-73. RECEIVER THEORY 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 amplification, filtering
and detection of the received signal.

8-75. The 4935A receiver can be divided into the following major circuits:

a. [/0 Switching/hold circuit/termination

b. Input Select/notch filter/25 dB amp

C. Noise filter

d. Autorange amplifier

e. Level detectors

f. Impulse noise detectors

MODE CNTL (AQ)
: DRIVERS . —
ANNUNCIATORS
- - (P/O
I ] FRONT FANEL )

LiSPLAY 5TBY (CEQ) - —1 — S
ANNUN STBY ‘CEI) - DI SPLAY
[ DIsPLAY ) ]

FHOM A4 3

A4
TRANSMITTER
a2 BOARD

i SWITCH "
- .L - BOARD _ o
I _
v
!

SWITCH MATRIX | )

i

I

P/0 FRONT PANFL L ] !
N T

FROM INTERR:IPT

CIRCUITRY (B £P) [ BEEP r -
™ GENERATOR [ g S - -
POWER -
- — - - AMP - - -
FROM A3.1 AUTORANGE OUTPUT (ARNG ) PRE AMP
- e — VOLUME  f—— ———m|

CONTROL

_ _ O TO A3 RECEIVER
3:0 JACK X 2 RCV 4 INPUT TRANSFORMER
- - RCY I MPEDANCE
SELECT
INPUT
NORM/REV 2
SWITCHES
[DlA[J """ TRMT TO A4 TRANSMIT
350 JACK 2 2 6, OUTPUT TRANSFORMER
U R TRMT TEST IMPEDANCE
N LSELECTJ J/Z TEST

- TO DIAL BINDING POSTS - RCV [ TRMT
HOLD LHOLD

Figure 8-7. Switchboard Block Diagram
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8-76. 1/0 Switching/Hold Circuits/Termination

TRANSMIT/RE CEIVE DIAL TRMT
JACKS TRMT HOLD
/___J._.
N TRMT IMPEDANCE
LEFT E
310 NOR (TRMT) - HOLD SELECT
TIP DIAL TRMT l
7777
v ! FROM TRMT
[ ARING ] | TRMT
i O— OUTPUT
o J\l O O XFMR
|
|
|
|
} TO
o RCVR
TIP O/'/; RCV
v 1 INPUT
XFMR
o |
/\RING
HOLD RCV
- N
RCV BRIDGE
(0] @]
RIGHT REV RIGHT NOISE TO GND
JACK TRMT .
RCV RCV
HOLD IMPEDANCE
RCV
IMPE DANCE
SELECT

Figure 8-8. Input-Output Switching

8-77 INPUT-OUTPUT SWITCHING: The 4935A and telephone line to be tested are connected through
the RCV.TRMT 310 jacks as shown in Figure 88. The NOR and REV buttons select switches select either
the transmit or the receive function for the left 310 connectors, and the other function for theright 310 jack.
[n normal operation, only one of these ganged switches is in use at any one time. Engaging or disengaging
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).

878 DIAL AND TEST WITH HOLD: The 4935A has two hold coil circuits and adial connector made up
of two binding posts. The hold coil circuits sink 23 mA between tipand ring of a “wet” (dial-up)line to hold or
“Jatch” 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 directly 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
4935A by disengaging the TRMT DIAL switch. The line can be transferred to the receive input by
depressing the RCV HOLD switch and transferring the line using the NOR and REV switches.

8-74. HOLD CIRCUIT: The hold circuit sinks a constant current of 23 mA or greater under dc bias

voltages of either polarity. This current is maintained with 46 volts into 1700 ohms and draws less than 40
mA with H3 volts into 400 ohms.
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8-80. Input Select/Notch Filter/25 dB Amp
B-81. INPUT/FILTER: The 4935A receiver can select any of 3 inputs:

1. A balanced input through the receiver input transformer,

S

The noise-to-ground input which senses common mode noise on the input,

3. The transmit monitor path which allows the receiver to measure the transmitted signal.
Transient protection is provided.

R-82. An analog switch enables selection of either receiver signal or transmitter 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 biquad notch 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.

8-84. TONE MONITOR/1010 BANDPASS FILTER: The tone monitor path detects the holding tone
loss in measurements. The signal is bandpass filtered, amplified and sent to the transmitter assembly.

,—— FILTERS ——

e

IBKHZ FLT

3KHZ FLT

PROGRAM  J  MUX

50 KILOBIT
FLAT TONE

Frt
MNP

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
c. 3 kHz Flat Filter
d. 15 kHz Flat Filter
e. 50 K Bit Filter

f. PAR Filter (Options 002 and 003 only)

Service
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&-87. C-MESSAGE FIILTER: The C-Message filter consists of five second order networks. The first
section 1s 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.

8-88. PROGRAM FILTER: This filter has three second order low pass cascaded sections and one, second
order high pass.

8-89. #kHz FILTER: This is a second order Butterworth low pass filter. The 3 dB frequency is 3 kHz.
8-90. 15 kHz FILTER: This is a second order Butterworth low pass filter. The 3 dB frequency is 15 kHz.

8-91. H0kBit FILTER: This filter consists 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.

8-92. PAR FILTER (OPTION 002 and 003): The PAR filter consists of two band pass filters connected in
series. The pole and zero frequencies are identical in both stages. The gain, at 1300 Hz in the first section, is

5.61 dB. In the second stage the gain is 4.78 dB.

8-93. 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.

8-94. AUTORANGE

AUTORANGE
20 dB 20 dB

20 dB

[ LPF
™1150 kHz

,_-r_/\/\f\ﬁ-b‘

MUX

MICROPROCESSOR

Figure 8-10. Autorange Block Diagram

8-95. The autorange circuit amplifies signals up to 60 dBin 10 dB steps, or attenuates them by 10dB. The
various gain states are software controlled. Determination of the correct state is determined by measuring
the detector vutput voltage and changing the gain in 10 dB steps until the detector output falls within the
dynamic range of the detector.

8-96. 150 kHz LOW PASS FILTER: The properly amplified signal is routed through the | 56kHz filter (3
dB). This filter is a sixth order Butterworth low pass filter. It is comprised of three second order stages
connected in series.
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8-97. Level Detectors

8-9%. DETECTOR CIRCUIT: The detector circuits convert ac inputs to dc output levels proportional to
the input signal level. The 4935A uses three different detectors: Fullwave average, QRMS, and a Peak
Detector. All of the detectors require a full wave rectified signal.

8-99. 1. 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 dc level output.

o

The QRMS detector sums the peak and the average voltage signals. Different scaling factors
are used for the peak and average levels, making the output of the Quasi-RMS detector
approximately equal to the RMS value of the input waveform.

3. The P/AR peak detector uses the fullwave rectifier, a non-inverting buffer and a peak
detector to produce a dc 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 voltage-to-frequency converter. At this stage the dc 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, it lacks absolute accuracy. By measuring the voltage-
to-frequency characteristics of the accurate 10 volt reference the required accuracy is
obtained.

8-100. Impulse Noise Detectors

8-101.  Theimpulse noise detectors compare the full wave rectified signal from the detector circuitry with
the preset 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 voltage by setting the proper
autorange state.

2. The ones digit of the low threshold is set by the impulse noise digital to analog convertor and
the 10 volt reference.

3. The mid and high thresholds are automatically set at +4 and +8 dB higher than the low
threshold by a 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

8-103.  The transmitter circuit is responsible for digitally synthesizing the 4935A output signal. It takes
inputs from the microprocessor through the data bus 1/0 port 1 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 receiver circuit to internally monitor the transmitted signal through the
transmitter monitor loop-around path.
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8-104. Test Signal Generation Method

8-105. SINEWAVES: If the instantaneous voltage of a sinewave is sampled at many points in time along
the wave, a series of numbers representing the wave is obtained. Each number representsthe 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
the result is a stair step approximation of the original sinewave.

65536 Hz

Figure 8-11. Stair Step Sinewave

8-106. A difference between the original sinewave and the stair-step approximation occurs 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 original sinewave.

8-107.  This is the principle used in the 4935A. A series of binary numbers in ROM represents a sinewave
(or P/AR waveform when P/AR measurementis selected). The instrument scans the ROM 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 22° or 1048576 times per second. The
frequency of the waveform is varied by changing the size of the steps through the ROM.

8-109.  Assume that the ROM has 2%’ or 1048576 locations. The address counter used to scan the ROM has
20 stages and can count to 2. By incrementing the address counter by one at each clock cycle, it will take 2%
to scan through the ROM and to produce a single cycle of sinewave. Since the voltage change rate (the
transmit clock rate) is 2*' times per second, a 1 Hz sinewave is produced. The address counter is incremented
by 2 each transmit clock cycle. In one second the ROM is scanned twice producing a 2 Hz sinewave.
Increment the address counter by some number N each transmit clock cycle. In one second the ROM is
scanned N times producing an N Hz sinewave.
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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 bit words available. The 4935A needs 10 bits of binary voltage
value to keep waveform distortion to an acceptable level. 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 bits 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.

DIGITAL SIGNALS =+ I ANALOG SIGNALS
SERIES
FREQUENCY oF
- STEPPED
PH ROM
INPUT IN ADD/:?SEESS ADDRESSES o DTOA APPROXIMATION
BINARY GENERATOR LATCHES SERIES CONVERSION evi\\?g:ngM
FORM OF BINARY
FROM P VOLTAGE
VALUES
SELECT SIGNALS
cromap | —————=| cLOCKS
e | o L
AND output CF— OUTPUTS TO SWITCHBOARD
SIGNAL AMPLIFIER C4—  AND FRONT PANEL 310 JACKS
SELECT —
LOOP-
AROUND TO RECEIVER
BUFFER BOARD

Figure 8-12. Transmitter Block Diagram
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8115 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 kHz
signal to the microprocessor and counting circuit where it is used when measuring frequency. In the
standard model, only the sine clock circuitry is provided.

8116 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 select signal from U26 pin 1 (Iow = sine clock selected) determines which clock is
enabled.

8117  PHASE ADDRESS GENERATOR: The phase-step latches hold the binary value of the frequency.
This value changes only if the frequency is 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 phase addressislatched into
the phase address latch on the positive going transition of the clock line. The output of the phase address
generator is a series of ROM addresses.

8-118  ROM AND LATCHES: The ROM and latches convert the series of addresses from the phase
address generator and into a series of binary voltage values which represent 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 bits of voltage data so that the I)-to-A converter can get the entire 10 bits at one time.

&119  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 circuit. The current
to voltage converter converts the output of the I)-to-A converter to a series of voltage, not current values.

8120 FILTER AND SIGNAL SELECT: The output of the digital to analog 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
select multiplexer selects the appropriate filter (or a ground input for “quiet termination”) as the input to the
power amplifier.

8121 LOOP-AROUND CIRCUIT: The loop-around circuit provides the signal path used by the 4935A
receiver to monitor the transmitted signal in the display transmit mode. The circuit 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 hoard. The second comes from the wideband low pass filter and goes directly through the MUX
to J1 and the receiver board. This path is used when the output is quiet terminated and the 4935A
monitoring the fixed level sinewave being generated.

8-122  To suppress the loop-around signal, the transmit line is 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.

8123 OUTPUT AMPLIFIER CIRCUIT: The output power amplifier is 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 indicate the 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.

8-124. TRANSMIT IMPEDANCE/HOLD/DIAL/OUTPUT ROUTING: The output amplifier circuit
drives a transformer with balanced outputs at each of the 3impedances. The proper transmitter impedance
1s set from the front panel TRMT impedance set up switches.

8-125.  If selected, a transmit hold circuit is connected across the transmit output lines. This hold circuit is
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 circuits are selected by the front panel TRMT set up
switches. Finally, the transmitter signal is routed to whichever front panel 310 jack is selected by the front
panel NOR and REV switches.
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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

L. The ac power line supplies.
2. The regulator sections.
3. The overvoltage protection circuitry
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Figure 8-13. Power Supply Block Diagram

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 inito 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.

8-130. The9-11 vac secondary is full wave bridge rectified and is capacitively filtered to provide 10-14 vdc

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 vdc 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

3-132.  Separate regulator circuits are provided for +5 v and +14 v supplies. The +5 v and +14 vregulators
are similarin form. The-14 vregulator tracks the +14 v supply; it resembles a power amplifier with a gain of
-1 with input from the +14 regulated supply.

8-133. 45 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 that the output voltage is low it sinks current
through the base of the pass transistor turning it on until the output voltage rises to an acceptable level.

8-134.  +14 V REGULATOR: The +14 v regulator has a +14 v output voltage but otherwise is the same as
the {5 v regulator circuit.

%-13H.  -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, so any malfunction in the +14 v regulator
supply will affect in the ~14 v regulated supply.

3-136.  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 Vcc
supply rail as possible.

8137. 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 levels. The +5 v regulated output, the +14 v regulated output and the unregulated +5 vac line supply
voltages are checked with simple zener diode-series resistor sense circuits. The-14 vregulated output sense
circuit is more 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 therest 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
goes into the first 3 pins of J2, they isolate the ac line supplies from the regulators to allow troubleshooting
the acline supplies and the OVP 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 THEORY OF OPERATION
8-140. The churger Board has three primary functions.

1. It connects the charging current to the batterics.

2. The charger bourd connccts the batterics to the unrcgulated side of the power supply.
The instrument must be unplugged (o operate f'rom the batlerics.

3. If any battery voltage goces too low or if the ac power cord is plugged in, the batierics arc
disconnected from the unregulated side of the power supply and the ac line supplics are
connecled.
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Figure 8-14. Charger Board Block Diagram
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8-141. Battery Charging

8-142. There arc 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. The batterics arc regulated at
approximately the C/10 rate for cach 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.

8-143. The +14V current source circuit(Figure 8-36) is an cxamplc of the instrument charging circuits.
The full charge current is supplied by Q1 through R20. CR21 and CR20 hold 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 QI is off, and therelore R22 provides a trickle charge.

8-144. Power Source Selection

8-145. Battery power or ac linc power to the unregulated power supplics is sclected through a relay.
The battery supplics are sclected by the relay whenever the batterics are charged. the power switch is on.
and the instrument is unplugged. STBY mode switches the power to AC line power which sits at zcro
volts. Il the battery voltages drop below +15V and/or +5.75V, the relay will switch to AC line power.
effeetively shutling the instrument of . Plugging in the instrument automatically selects the ac line power
independent of the power switch sctting.

8-146. Relay Drive Circuitry

8-147. The relay drive circuitry controls the operation of the relay (Figure 8-36) . Q2 cncergizes the
relay when the battery option is selected. In this state Q3.R2,CR2and R4 form a [ecdback loop keeping
Q2 latched. The power swilch inpul provides a transicnt to latch Q2(R5. C!). 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 Ceedback loop is broken. and Q2 is turned of (. The only input to the drive
circuit 1s the inhibit signal(through Q4) that turns Q2 off and then turns on transicnt.

8-148. Inhibit Circuit

8-149. When the instrument is connected to line voltage or if any battery voltage drops too low. the
inhibit signal 1s activated.

8-150. I'o cheek the battery voltages, the 3 unrcgulated voltages arc compared to reference vollages

with open collector comparators. In batterv mode these unrcgulated voltages will be battery voltages.
The relerence vollages are generated from the +14V regulated supplics.
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8-151.  Any of the comparators tripping will turn on the inhibit transistor Q5. Note that il the -15V
ac linc voltage is present, Q5 will be turned on through CR3(thus, CR3 and CRS cffectively form an OR
function). Note that the Low Battery Sense Circuit has a regulator for the power supplies formed by
Q11 and QY because of the wide range of vollages scen at the +14 volt unregulated supplies.

8-152. When the power swilch is turned on, Q12 turns off. Current flow to R23 stops and the
charging current turns off. QI2 is turncd on by R21 and R24 in the STBY mode. In the on mode Q10
turns Q12 of . Q14 inverts the base current cnabling the -14V batlery to turn off.
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8-153. MAINTENANCE
8-154.  Muintenance consists of periodic type and failure type maintenance.
8-155. Periodic Maintenance

8156, Periodic maintenance should be done at least once per year. 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 leakage paths, etc. 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

S-155. 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
8-160.  Failed components can be replaced by any of three methods:
3-161.  CLIP-OUT: Clip failed components from the board and the desolder and remove lead remains.

#3162, 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.

8-16:.  DESOLDERING BRAID: A copper braided-wire, such as Solder Wick©?no. 2 size, is used with the
soldering iron, to absorb the melted solder.

8-164. Soldering

8-160.  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 iron) when installing them. The
recommended soldering iron to use is the “Ungar, 3-wire” type with a 35-watt maximum heat element and
the “Ungar. Micro-Spade” tip. The recommended solder is “Kester Rosin-Core 60/40” with a diameter of
032 inches. This diameter works very well with IC pins and leaves minimum residue.

8-166. Cleaning

%-167.  Cleaning the board and components after soldering is important. Use a cleaning solution such as
Reliasolv No. 563" Apply the solution with a small, stiff-bristle brush and scrub the area previously
soldered. No residue should remain after the solution dries.

NOTE

Do not use chlorothene, freon or kenco 192 to clean electrolytic capacitors as these
cleaners may damage them.

'Edsyn Company .
“Solder Removal Company.
'‘Alpha Metals. Inc.
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8-168. DISASSEMBLY

8-169. Remove Case

8-170. 1. Place instrument bottom up on bench and remove the 4 screws holding the feet on.

N

Hold the two halves of the case together and turn the instrument upright.
3. 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.

4. Remove the 4 black plastic posts from their holes in the receiver board (top PC board).

5. Disconnect W5 (monitor amp cable).
6. Remove 3 screws securing the shield plate to the rear panel.
7. a. The receiver board with shield plate will now fold up and over and will lay on the bench

beside the rest of the instrument when access is required.
b. 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).

3) 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 receiver
board in a vertical position.

5) Connect the monitor amp cable toJ 1 using the extension cable provided with the
service Kkit.

8-171. RECEIVER BOARD/SHIELD PLATE/BATTERY CHARGER BOARD DISASSEMBLY

8172. 1. Disconnect W3 (the cable between the switch board and the receiver board) at receiver board.
2. Disconnect W5 (cable from monitor amp) at receiver board.
3. Disconnect W2 (cable from the transmitter to receiver board) at receiver board.
4. Remove 6 screws holding receiver board to receiver board shield plate.
H Lift receiver board and set it aside.

6. Lift receiver board shield with battery pack and charger board attached.
7. Disconnect W6 (if battery option) and set shield/battery pack charger board aside.
8. 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.

9. To remove charger board:

a. Remove 3 screws holding board to shield. Board will lift off.
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8-173. SWITCH BOARD/FRONT PANEL REMOVAL

8-174. 1.

8-175.

8-176.

Disconnect W3(the cable running from the receiver board to the switch board) at the
recciver board.

Disconncet W5(the monitor amp cable from the recciver board).
Press down gently on the output transformer(on the transmitter board ncar the swilch

bourd conncctor) and pull up on the switch bouard/front pancl assembly. Assembly
should slide up and out of its rclaining grooves.

CAUTION

If the switch board and front panel do not remain parallel while being scparated, the monitor
volume potentiomelter shalt can bind in its hole in the front pancl and Lreak (he potentiometer
casc or bend the shaft.

To remove the front panel from the switch board. remove the output level and monitor
volume knobs and the hex nuts from the TRMT and RCV jacks and output level adjust.
Carclully pull the front panct dircetly away [rom the switch board.

TRANSMITTER BOARD REMOVAL

ta

0.

Opcen case.

Remove reeciver board/shicld/battery pack,/charger board assembly.

Remove switch board/front pancl assembly.

Remove all spacer parts.

Gently lil't transmitter board und back pancl assembly from lower casc as a unit.
To remove back pancl assembly:

a. Remove hardware holding 3 power supply transistors to back pancl.

b. Desolder leads [rom power transformer to (ransmitter board.

¢. Remove 2 screws holding transmitter board to back pancl.

d. Back panel will come ofT.
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Scrvice

8-177. REASSEMBLY

8-178. Scating' the case top on some carly 4935A’s is dillicult. The front pancl chips or pecls at the

cdges i the case is loreed onto the instrument. Follow the procedure below for correet reassembly.

!\.)

0.

9.

10.

Reassemble the transmitter board and back panel if necessary.
Reconneet W2 to the cdge conncctor.

Replace transmitter board and back pancl in lower half of casc.
Align and press together switch board and {ront panel.

Slide switch board and [ront pancl back into rctaining grooves. (To avoid damaging the
front panc! it should be eased carclully into place.)

Insert the four large plastic standofTs.
Replace receiver board and shicld plate.

a. On battery options rcconnect ASW1 before replacing battery charger board shield
platc.

Route W5 towards the [ront pancl then onto the transmitter board and reconnect. Keep
the cable away from the handle mounting nolches in the case to avoid pinching the cable
and locking the handle into a fixed position.

Reconnect W2 and W3 and inscrt the four small plastic standofTs.

Gently pul on casc {op.

CAUTION

To avoid damage to the front pancl when replacing the case toporemove 3 screws [asten-
ing the shicld plate to the back panc! and slide, do not [orce the case top into the guides.

Replace 3 screws on rear pancl.

Replace 4 screws on case boliom.
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8-179.

8-180.

Service

POWER SUPPLY TROUBLESHOOTING

l. lsolate the AC line supplics Crom the regulators by removing the 3 jumpers from A4J2
in non-battery units. Disconnect the cable from the charger board to the transmitter
board in battery units

o

Disconncct the power supply from the rest of the unit removing the +5, +14, and -14

jumpers.

AC vollages are present whenever the unit is plugged in whether the power switch is in ON or
STBY.

3. Plug in the unit. Check the power supply voltages.
Cl15=+120t0+140 v

Cll =4235 104295 v
C5=-23510-295v

Il all voltages arc out of range, check the AC line module and the transformer. Il only 1
or 2 voltages arc out of range. check the appropriate rectificrs and filters. 1f the fuse
blows as the unit is plugged in, disable the Over Voltage Protection circuit (OVP). To
disable the OVP, desolder and remove the trinc CR24.

CAUTION

Always isolate the power supply from the instrument whenever the overvoltage protec-
tion is disabled. Isolate by pulling JU+5. JU+14. and JU-14 jumpers.

NOTE

Tripping the OVP shorts only the 14v unrcgulated tine. Avoid shorting the regulated
outputs (bricl shorts cause no damage).

4. Once the voltages arc corrcel. check the over-voltage protection circuitry. Jumper
A4)2pint to 10 to cnable the +5v regulator.

a. Il the fusc blows. check the +5v overvoltage sense circuit (CR25 for Sv supply or
CR23 for +14v supply).

b. Check A4JU+S lor +5v+20my. If correct. go to Step S. If it is not correct Lry to
adjust the supply. Onc or two lwcaks ol the correct pot should bring the supply
within range. If not then there arc problems which must be found belore
troubleshooting any other parts of the 4935A.

1) If Ul4 pin 8 rcads ground then the regulator is cnabled (less than 1 volt
gives shutdown signal).
2) If the voltage at JU+5 is wrong or has too much ripple:
a) Check that the reference vollage at Ul4 pin 6 is approximately 2.5v

for +5v supply (also 2.5v Tor +14 supply). I not. replace Ul4.

b) Check the +5 voltage sensc divider R33, R37, and R42 (R19, R23, and
R31 lor the +14 regulator).
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c) Remove the pass transistor Q4 for the +5 v supply (Q3 for the +14 v supply)
and check U14 for the following voltages:

U14 pin no. Voltage
7 GND
10 ~1.6
11 ~pin 10 + 6 v
12 +8toldv
NOTE

Removing Q4 or Q3 may require pressing on the line module retaining springs
and sliding the line module out of its hole. When reinstalling pass transistors
Q3, Q4, or Q1 remember to install the insulating shoulder washer.

d) If pin 10 is 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.

N

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 U14. Pin 12 of U8 should be +21 v to +25 v.

6.  Jumper A4J2 pins 3 and 12 to power the -14 v regulator. Note that the- 14 v OVPis more
complex than the +5 v and +14 v OVP.

a. If the fuse blows, check the overvoltage protection circuitry CR7, R4, R16, R94, R95,
R96, Q2 and Q7.

b. Any ripple on the +14 v supply will appear on the -14 v supply, even though the-14 v
supply is operating properly. When troubleshooting this regulator think of it as an OP
AMP DRIVEN DC POWER AMPLIFIER (with drive only in the negative direction)
which uses the +14 v supply as its input.

NOTE
CR4 helps U1 provide sufficient drive for Q1. 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 Vce+ to Vee-.

8-181. MINIMUM CORE TROUBLESHOOTING

8-182. 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:

a. microprocessor (A4U6),
b. chip-enable Decoder (A4U7),

c. display Driver chips A2U2, A2U3,

d. data bus from the microprocessor D0-D7 of I/O 1 of the microprocessor,
e. microprocessor to chip enable decoder lines, A4-A7 of 1/0 4 of the microprocessor,
f. mode control line A0 of I/0 4 of the microprocessor,
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DISP and ANUN STROBES from Chip Enable Dccoder(A4U7) 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. L.

b

4.

Rcmove the microprocessor rom its sockel. power up the 4935A and check for the

appropriate voltages on the following pins:
a. Socket pins | through 20 should be at ground(<.! volt).
b. Socket pins 38, 39, and 40 should be at +5v +.1v.

c. No pin should be above Sv +1v.

CAUTION

When checking the microprocessor socket pins usc a small probe to avoid spreading the
socket pins. Microprocessor socket pins arc connccted to STATIC SENSITIVE devices
which can be casily damaged. Ground yoursclf.

If any of the above conditions arc not mect. troublcshoot and fix. otherwisc power down
the 4935A. and replace the microprocessor(A4U6) and power back up.

Check the lollowing pins on the microprocessor(A4U06):

a. Pin 40 should be +5v +.1v (this is Vce for U6).

h. Pin 39 should be +5v +.1v (il it is grounded, the microprocessor rescts).

C. Pin 38 should be logic high and pulsc low when the PERIOD key is pressed(this is
the microprocessor interrupt line).

d. Pin 20 should bc ground.

. Pins 7 through 15, 22 through 25. 29, 30, and 33 through 37 should bec toggling
(check with a logic probe).

f. After the self check is completed pins 3 through 6 should be logic high and pins
16 through 21 should be logic low.

NOTE

Signal lines are gencrally checked at the IC pin but a defective sockel may stop the signal
from gelling to its destinalion.

g If pin 38 does not work(sec paragraph 8-192). troubleshoot the Key Scan Circuitry
and the I'ront pancl key matrix.

I any other pins are not as described above, try inserting another microprocessor(A4UO6).

8-185. I the preceeding conditions arc met and the display still does not respond. check the control
latches to sec if the microprocessor is conliguring the instrument correctly. Use Table 8-1 and the How
Mcasurements arc Made part of the Theory ol Opcration. Additionally il nceded, troubleshoot the

display.
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8-186. DISPLAY TROUBLESHOOTING

8187. 1. Power down the instrument and remove the front panel.

2. Reinstall the switch board and power up. Note that standard ribbon cable extenders do not
work, they reverse the pins.

3. Check for the following pin conditions on both A2U2 and A2U3.

a. Voltage at power supply pins should be; pin 19=+5 v +.1; pin 28 = ground. If not, repair
power supply or power distribution.

b. Both the mode input pin 9 and the write input pin 8 should be toggling; use a logic probe
to test.

c. The data bus should also be toggling, pins 5, 6, 7 and 10 through 14.

8-188  If these conditions are met and the display is frozen (to check, change the output level) or shows
meaningless numbers, the display drive chips have probably failed.

8-189. CONTROL TROUBLESHOOTING
8-190. Troubleshoot Keyscan/Interrupt Circuitry

8191, 1. Look at I/0 port 0 (U6 pins 3-6 and pins 16-19) for a proper setup word. If U6(3, 4, 5, 6) =high
and U6 (16, 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
c. if only a single pin of U6 (3, 4, 5, 6) is low then replace U20.

2. 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, 3, 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 is suspect.

3. Check U3 pin 9 with a logic probe. It should pulse low, but not stay low, when any membrane
switch is pressed. Replace U3 if not.

4, Check U5 pin 12 with a logic probe. It should pulse low, but not stay low when any membrane
switch 1s pressed.

5. Check U5 pin 10 with a logic probe. When any membrane switch is pressed, it should be
normally low and pulse high, but not stay high. If not then the microprocessor (U6) is

suspect.

6. 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

8-193. 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

8:195. 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

8197. The transmit clock generator provides the proper clock frequency to the phase address generator,
waveform ROM, and ROM latches. It also provides 262 kHz signal to the microprocessor and counting block
where it is used 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 U39 is loaded. If U39 were loaded two outputs (U23

pin 10, U39 pin 11) would drive the same line.
8-198. In the P/AR model (opts. 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 (low=sine clock
selected). When the sine clock is selected the following frequencies should appear:

CHIP PIN FREQUENCY
U39 4 Low

u23 12 4.194 MHz
U32 9 1.049 MIiz
Uu32 11 262.1 kHz

8-199.  When the P/AR clock is selected the following IC pins should toggle at the frequencies indicated:

CHIP PIN FREQUENCY
U39 4 High

U23 8 6.144 Mz
U31 8 512 kHz

U32 9 128 kHz

U32 11 32kHz

8-200. TRANSMITTER SIGNATURE ANALYSIS PROCEDURE
8-201. The transmit signature analysis procedure is used to check the digital componentsin the transmit
section from the adders (phase address generator) to the digital inputs to the digital to analog converter
(U33). The procedure is as follows:

1. Put the 4935A 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).

b. Connect the clock input of the 5004 to TP7 and clock on the negative transition
(pushbutton in).

c. Connect ground to TP 9 (or any clean digital gnd).

3. The reference signature for +5 v = P254 (remember to push the reset button). The following IC
pins can be checked:
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Table 8-3. Reference Signatures

Model 4935A

U34 pin 1. 55CU U35 pin1. 7CU5 U37 pin 1. FC75
2. AAHU 2. 3HUA 2. 65CA
3. 0000(L) 3. 0000(L) 3. 0000(L)
4, 3PCH 4. 9422 4. 8HC7
5. 0000(L) 5. 0000(L) 5. 0000(L)
6. 1U5P 6. FA11 6. 46HC
7. 21P3 7. 5P33 7. FCe6F
8. 0000(L) 8. 0000(L) 8. 0000(L)
9. 86C3 9. FCe6F 9. 21P3
10. P688 10. 6U4A 10. 2482
11. 603A 11. C7A5 11. 9241
12. 0000(L) 12. 0000(L) 12. 0000(L)
13. PFFA 13. 25P1 13. 15U7
14. 0000(L) 14. 0000(L) 14. 0000(L)
15. U665 15. 12U0 15. 8AUC
16. P254(H) 16. P254(H) 16. P254(H)

U45 pin 1. P254(H) U46 pin 1. P254(H) U43 pin 1. AAHU
2. 1U5P 2. FAMH1 2. 1U5P
3. UHOA 3. 9422 3. 9241
4. 3PCH 4. 7CUs5 4. 8AUC
5. 55CU 5. 3HUA 5. 65CA
6. 488C 6. 12U0 6. 46HC
7. AAHU 7. 25P1 7. C7A5
8. 0000(L) 8. 6U4A 8. 12U0
9. P254 9. C7A5 9. 619H
10. U665 10. 0000(L) 10. 4P69
11. 1431 11. P254 11. 9C3U
12. PFFA 12. 46HC 12. 0000(L)
13. P688 13. 8HC7 13. 2350
14. 826P 14. FC75 14. H679
15. 603A 15. 65CA 15. 803A
16. P254(H) 16. 8ALIC 16. 63H5

17. 15U7 17. 42P0
18. 2482 18. 0000(L)
19. 9241 19. P254
20. P254(H) 20. 0000(L)
21. P254(H)
22. 603A
23. U665
24, P254(H)
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Table 8-3. Reference Signatures (continued)

Service

U44 pin 1. P254(H)
2. UCs6
3. 619H
4. 4P69
5. 25CP
6. 5919
7. 9C3U
8. 2350
9. 7P6P
10. 0000(L)
11. P254
12. 34FH
13. H679
14. 803A
15. 38F3
16. AA85
17. 63H5
18. 42P0
19. 2C12
20. P254(H)

P254(H)
320P
P254
P254(H)
320P
HO5A
0000(L)
40F0
A294
P254(H)
P254
A294
P254(H)
P254(H)

0000(L)
P254(H)
0000(L)
A294
320P
UCs6
25CP
5919
7P6P
34FH

. 38F3

AA85

. 2C12

P254(H)
0000(L)
0000(L)

8-202. Digital To Analog Conversion

8-203. To check the D-to-A conversion circuitry set the transmit frequency to 65,536 Hz. Figure 8-18 shows
the waveform at JU2. If this waveform is not present, check U21 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 defective. Otherwise

the D-to-A converter chip U33 is suspect or the phase address generator is not working.

65536 Hz

Figure 8-18. Stair Step Sinewave
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8-204. FILTER AND SIGNAL SELECT CIRCUITRY

8-205.  The transmit filter and signal select circuit filters the output of the D to A circuit. The wideband low
pass filter is used when generating a sinewave. When generating the P/AR waveform the filtering is done
by the 5 kHz low pass filter. The SO and S1 lines from the output select multiplexer (U26) selects the
appropriate filter (or a ground input for quiet termination) as the input to the power amplifier.

NOTE

JW5H puts a grounded input in place of the 5 kHz filter when noise to ground
measurement is selected in the standard and option 001 instruments.

8-206. To troubleshoot the transmit filters:
1. Remove A4JU2.
2. Feed a 2 v P-P sinewave to the negative end of A4C36.
3. Monitor the output of the wideband low pass filter at TP5.

4, For each frequency in Table 8-4, check for the appropriate output.

Table 8-4. Wideband Filter Response
2 V P-P = 0.7 VRMS Input at A4C36

FREQUENCY VOLTAGE AT TP5
IN HZ (P-P)
10000 35
40000 35
80000 3.6

120000 35
160000 3.1
200000 34

5. Monitor the output of the 5 kHz LLPF at A4 TP11.

6. For each frequency in Table 8-5 check for the appropriate output.

Table 8-5. 5 kHz LLow Pass Filter Response

FREQUENCY VOLTAGE AT TP11
IN Hz (P-P)
500 7.0
1000 7.0
7500 20
10000 0.9

7. Check the output select MUX by selecting measurement and display modes according to
Table 8-6. Check for the indicated waveform at the transmitter output or level control
(amplitudes may vary).
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Table 8-6. Output Select MUX

MEASUREMENT WAVEFORM NOTES
Level and Frequency Sinewave Set to 1004 Hz if
Display TRMT 1004 Hz necessary
Level and Frequency Sinewave
Display RCV 1004 Hz
Noise DC level
Display RCV approx O 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 8-20.

Amplitude (dB)

20
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X
m
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1140.625
1390.625
1640.625
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3890.625

Figure 8-19. P/AR Transmit Signal Frequency Spectrum

Service
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8-207. OUTPUT AMPLIFIER

Figure 8-20. P/AR Transmit Signal Envelope

8-208. The output power amplificr provides the amplification necessary for a +13dBm output level.
The OUTPUT LEVEL control provides a [ull dynamic range ol -40dBm to +13dBm. To test. adjust the
transmit level to approximately O dBm. The output waveform appears at the ncgative side ol C72 as an
approximate 8v P-P signal. and a 4 to 5v P-P signal at the juncture of R81. R82. and RS$3. Simplc signal

tracing should isolate problems to the component level.

'he P/AR signal crest-factor prevents valid signals greater than +3dBm. When the signal level
is too high the display blanks out. At this point the instrument is overranged(positive slate

condition).

8-209. At low frequencics and high output levels the 4935A TRMT output has considerable distortion
introduced in the output transformer(sce Figure 8-19).  All signals to the TRMT output transformer
should be clean sinewaves exeept in P/AR mode or quict termination. In P/AR modc the characleristic

P/AR signul should be present(sece Figure 8-20).
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+2

GND

Figure 8-21. 20 Hz Waveform
8-210. TRANSMIT MONITOR
8211. The transmit monitor circuitry provides a signal path used by the 4935A receiver circuitry when
monitoring the 4935A transmit signal in the display transmit mode. Troubleshoot the transmit monitor

circuit by monitoring the signal at A3TP9 (on receiver board). Select the measurement modes in the
following table and check for the indicated waveforms.

Table 8-7. Transmit Monitor Test

MEASUREMENT MODE | WAVEFORM NOTES
Level and frequency Sinewave 4935A Transmitter
Display TRMT 1004 Hz Set to 1004 Hz
Level and frequency DC level
Display RCV approx 0 V
Noise DC level
Display RCV approx O V
P/AR (opt 2 and 3) Characteristic See Figure 8-20.
Display RCV P/AR waveform

8-212. RECEIVER TROUBLESHOOTING

8-213. This section contains troubleshooting procedures for the A3 receiver board. Discussed first is
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 circuitry to A3U34A pin 9, tone bandpass and buffer circuitry the notch
filter, any noise filters, autorange circuitry from A3U49 to the autorange select MUX, impulse noise
detectors and the QRMS detector P/AR peak latch.

8-214. The procedure is as follows: The transmit monitor path is checked as an entire section. If this test
passes, proceed to paragraphs 8-217 through 8-226 to complete the inputs from front panel through and
notch filter receiver testing. If it fails, check for a transmitter signal at the receiver transmitinput TP9. If no
input is present, fix the transmitter.

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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8-215. I the transmiller circuitry scnds the proper signal to the recciver path, then trace that signal
through successive circuits. When a circuit output fails to have the proper signal, step through it back-
wards. stage by stage. until the problem is isolated.  After the problem is fixed. continue the XMIT
monitor test until the proper output rom the voltuge-to-frequency converler is established.

8-216. While tracing AC signals it is important to cheek not only the amplitude and frequency of the
signal bul also to check for DC offscts in the signal.  Acceptable offsets depend on both the type of
amplificr and the circuit type. As an estimate for amplificr circuits. multiply the maximum specified
input of fset voltage(rom the op amp specification sheet) by the gain ol the amplificr. Example: HP Part
No. 1826-073502507 in a 20 dB amplilicr conliguration. Offsct voltage = voltage amplilication x of f'sct
spee. = 10 x 8 my = 80 my. The oflset can be casily checked by switching the oscilloscope used to look
at the signal from AC to DC input and looking lor a jump in the position of the waveform. Any notice-
able jump indicates a failure.

8-217. Set Up

8-218. Sct the 4935A 0 LEVEL FREQUENCY mcasurcment and DISPLAY-TRMT display mode.
Press o both 600 ohm impedance buttons. Sct the output lrequency to 1004 Hz and adjust the oulput
fevel to +5 dBm(+5dBm = 1.78 Vrms = 3.90 v P-P signal).

NOTE

Whan measuring voltage at front pancl jacks the scope must be terminated with 600 ohms. I no ter-
mination is uscd. the voltage will be 7.8v P-P. If using a voltmeter with no termination. the vollage will
be 2.8vAC.

8-219. Overall Transmit Monitor Test

8-220. I evervihing s working properly, the receiver board will present pulsed signals, approximalely
IS Kbz 4y P-P to the microprocessor and counting scction on the transmitter board through the LEVC
line. Cheek A3U3 pin 7 Cor this signal. If it is present, vary the transmil level with the QUTPUT
LEVEL control.  As the output level rises, the LEVC(A3U3 pin 7) signal frequencey should inercase and

VISC VeIrsa.

8-221. IF this signal is present. varies with output level. and the left hand display indicates approximate-
Iy 5.0 dBm. then go to the inputs from the FRONT PANEL/NOTCH FILTER/25 dB AMP/TONE
DROPOUT SIGNAL PATH scction. paragraph 8-232.

Figure 8-22 Transmit Monitor Test Output

+4 VOLTS
[ APPROX. /
50uS —»

AT +5 dBm

GND
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8-222. Transmit Monitor Signal

§-223. Check for a 3.9v P-P signal at TPY. This signal should be a clean 1004 Hz sinewave. 1f this
signal is not present. fix the transmitter circuil.

8-224. INPUT

1. Check for a signal at JU6(approximately 3.9v P-P, 1004 Hz). If the signal is present, go
to paragraph §-225.

2. Check JU3 lor proper latch contents:
pin 15 = logic 0
pin 14 = logic |

pin 13 = logic 0

If not latch, microprocessor, or data bus problems arc probable. After fixing rcturn to
step .

3. Check for signat at TP14(3.9v P-P 1004 Hz). I signal is present. A3U35 has lailed.

4. Cheek Tor signal at A3U34 pin 5. 1 signal is presenl, A3U34 has lailed. Fix it and
return to step .

a. If no signal is present at A3U34 pin 5. then the tow pass filter using A3U4 has
failed. Fix and return to step 1.

8-225. Noise Filter

8-226. l. Check for a signal at U48 pin 6(3.9v P-P 1004 Hz). If signal is present. the flat filter
path and MUX arc working. go to paragraph 8-227. II' not. conlinuc to step 2.

2. Check MUX sclect address A3ULL:
pin 2 = logic 0
pin 10 = logic |

pin || = logic 1

If sclect address 110 is not present, there is a microprocessor. latch(A3U11). chip cnable,
or bus problem, or the jumper in JUI is missing.

3. Check for a signal at TP 15-2(3.9v P-P 1004 Hz). Il the signal is present. A3U37 or
bulter A3U48 have lailed.

4. Il no signal is present at TP15 pin 2. then buffer U52 has failed.
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8-227. Simplified Autorange Check

8-22K. . Check Section VI Manual Backdating before troubleshooting the autorange or the 150
kHz low pass filter.

2. Check lor a signal(3.9v P-P 1004 Hz) at TP25. If the signal is present, go to paragraph
8-229. I not continug.

NOTE
The housing of J1 is not conncected to ground and another signal ground must be provided.
3. Check the MUX sclect address at JU4:
pin 16 = logic 0
pin 15 = logic 0
pin 14 = logic |

pin 13 = logic 0

Il these addresses are not present. there is a tatch(A3U117), chip enable line. microprocces-
sor. or a data bus problem, or the latch is being loaded down. Fix it and return to step L.

4. Check lor a signal at A3U26 pin 6(0.39vP-P, 1004Hz). II' the signal is present, buffer
A3U25 has (ailed.

a. Signal at A3U26 is 1.2v for serial prefix 2207A and carlier.

S. Cheek for a signal at A3U28 pin 6(0.39vP-P, 1004Hz). Il signal is present, A3U26
LPF has failed.

6. Check for a signal at A3U33 pin 6(0.39vP-P. 1004Hz). If signal is present, A3U28
LPF has (ailed.

7. Check lor a signal at A3U29 pin 6(0.39vP-P, 1004Hz). Il signal is present. A3U33
LPF has (ailed.

8. Check for a signal at A3U39 pin 8(0.39vP-P, 1004Hz). I signal is present. A3U29
LLPF has (ailed.

9. Checek for a signal at A3U39 pin 5(0.39vP-P. 1004Hz). If signal is present, A3U39
LPF has lailed,

10. I nonc of the above brings the correet signal then there is a jumper or trace problem:
or bad resistors (R129, 146, 147). Trace backwards, from A3U3Y pin 6 to JI.
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8-229.

8-230.

8-232.

Scrvice

Detector Select

i, Check Tor 10v+30mv at A3UL3 pin 15. If this level is not present, A3US5 has lailed
or is being loaded down.

o

Check TPO6 for an approximate 2.5vDC level. If a signal is present, the voltage-to-
frequency converter A3U3 has (ailed or the supporting resistors and capacitors arc
deflective. See the overall transmit monitor test (paragraph 8-219) for a description of
the proper A3U3 output signal. If signal is not present, continue.

NOTE

If a DC level is presenty(1 to 4.5v) but is not the proper valuc and the level changes with
small input signal changes. then it only needs adjustment. Also check the signal at TP23(lull
wave rectificr output) for a greater than 5% difference in alternate pcak heights.

3. Check a3UI13 for an approximate 2.5vDC level. If DC level is missing, A3U4 or
R 185 has failed.

4, Chceck detector sctect MUX address 101 at A3UIL3:
pin [l =+14dy
pin 10 = Ov

pin 9 =+14v

If this address is not present, there is a level problem(A3U12). a latch(A3U8). chip
cnable, microprocessor, or data bus problem,

S. Checek the input of A3UI13 pin 5 for 2.5vDC level. I a DC level is present, MUX
A3UI3 has failed.

6. Delectors have laited. Go to the Deteclor Troubleshooling Scetion (paragraph 8-250).

The above tests complete the transmit monitor tests. All transmit monitor tests must pass
before going on (o the tests below.

INPUTS FROM FRONT PANEL/NOTCH FILTER/25dB amp/TONE DROPOUT SIG-
NAL PATH
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8-233. SET UP

8-234. Sct up the 4935A in LEVEL FREQUENCY modec. transmit signal to 1004 Hz at +5 dBm, and
DISPLAY-RCV mode. Sct both impedunces in to 600 ohms: all other SETUP buttons out. U7 removed
and DIP switch(HP 3101-2059) in JU3 as per scrvice sclection of input circuits, paragraph 8-267.

l. Loop the 4935A output signal externally and sclect DISPLAY RCV.
2. Refer to A3 Schematic: sct DIP switch to
1-16 = open
2-15 = open
3-14 = open
4-13 = closed
NOTE

TP 14 should have 3.9v P-P signal.

3. The DIP switch provides a balanced input to the recciver with the notch [ilter out and
the 25 dB amp out.

8-235. Input Transformer

8-236. Look for a signal at the transformer output TP! L, If the signal is good, go to paragraph 8-239. If
no signal is present, remove Lhe receiver input cable and [ced the transmitter outpul dircctly into the
input transformer through pins 3 and 6 of A3J4.If TP11 now has a signal, the problem is on the switch-
board input and impedance sclection sections. If no signal appears at TP11, the input transformer and
associated circuitry(including noise to ground circuitry) is suspect. Replace the cable.

8-237. Noise To Ground Input Path (Noise-To-Ground Units Only)
8-238. Remove the receiver input cable{W3). Jumper pins 3 and 6 together and feed an input signal to
pin 3 vs ground(pin | is ground, pin 2 is missing). Monitor TP13 with an oscilloscope. cheek U27 for
signal. Close the DIP switch between JU3 pins | and 16. The signal should appear at TP13(if not check
U30 and U27).

NOTE

If U127 is not installed. W2 must be installed. Replace receiver input cable(W3). Open the DIP
switch belween pins 1-16 of JU3.
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8-239. Tone Dropout Signal Path

8-240. Adjust input signal to 2004 Hz approximately +5dBm(TP13 approx. 3.9v P-P). The signal at
TP12 should be about 42y P-P, Check the signal at A3UIL5 pin 6. it should be approximately 12.6v P-P
2004 Hz(3 1 times whatever signal is at TP12, the 12.6v P-P assumes .4v at TP12) if not. check A3U1LS
and associated cireuitry.

8-241. Change input signal to 1004 Hz. Voltage at TP12 should be approximately 7.8v P-P(if not. check
UL6 bandpass Tilter). The signal at both sides of C159 should be roughly on 1004 Hz squarcwave 25y P-
P: il not. check UTLS5.

8-242. Notch Filter

8-243. AL TP14 the input signal of 1004 Hz is approximately +5dBm. Closc the DIP swilch between
pins 3 and 14 of JU3(I-16=open, 2-15=open, 3-14=closcd, and 4-13=closcd). The signal at TP14 should
drop to 1/300th or less than its original level. If not, U34 or the notch filter has lailed. For a morc
complete test of noteh filter sce the Perlformance Cheeks in seetion 1V, Open the DIP swilch between
pins 3 and 14 at JU3.

8-244. Cheek the 25 dB amp. Reduce the input signal until the signal at TP14 is aboul .2v P-P. Opcn DIP
swilch pins 4-13 at JU3(I-16=open, 2-15=open. 3-14=open. 4-13=open). Signal at A3UG should be ap-
proximately 3.5v P-P. Il not. 25 dB amp is bad. Closc DIP switch pins 4-13 of JU3.

8-245. When [inished. remove the jumpers on the DIP switch Icaving all pins open.

8-246. NOISE FILTERS

8-247. 1 any noisc [lilter responses arc incorrect, go o paragraph 8-280 and troubleshoot cach filter
stage.

8-248. Autorange

8-249. l. Loop the 4935A TRMT 310 jack to the RCV 310 jack through an attcnuator(HP
4436A). Sct the attenuation (o O dB.

2. Adjust the signal level to approximately +5.0 dBm(3.9v P-P).
3. Monitor the autorange output at TP25
NOTE

J1 casc is not grounded so some other signal ground must be uscd.
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4, Lecave the attenuator inputs and outputs lloating and ground the attenuator casc 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 risc.

5. If a failurc is found. check the latch outputs vs the values shown in the MUX Table on
A3, schematic sheet 2 of 2. I the scleet address is corrceet, cheek amplificrs, voltage

dividers and input grounding analog switch A2US50.

6. To avoid crosstalk in A3U39 do input grounding as follows: U55 input is grounded -10
to +20 dB gain. U3R input is grounded -10 to +40 dB gain.

8-250. Detector Troubleshooting

8-251. l. Checek the positive side of C34. C35. or C36. There should be a 3.9v P-P 1004 Hz
transmit monitor signal. I not, adjust the looped transmit level.

2. Waveform diagrams arc provided on the schematic 1o case troubleshooting the detector
scction. The following hints may prove usclul:

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.

b. In addition to U22, only U21, U20A and associated circuitry must function for the
average detector to work.

c. U22. U23, U24B. and associated circuitry must function for the Qrms detector 1o
work.

8-252. IMPULSE NOISE CIRCUITRY

8-253. l. Check lor a 10v reference voltage at A3UL3 pin [5. I not. the reference voltage has
failed or is being loaded down.

o

Check the impulse noisc DAC as [ollows:
a. Scleet IMPULSE NOISE and DISPLAY-RCYV on the front pancl.
b. Select LOW(SET) threshold to O dBrn(the 10's digit is irrelevant).

c. The following DC voltages should appear on TP3 through TPS.

8-50
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3. Check inverter AJUIB. Voltages al A3UL pin | and pin 7 should Le cqual but of
opposite sign(+20 mv. il not, replace A3UI).

Table 8-8. A2U1B Voltages

TP

ACCEPTABLE RANGE

5(LO)
4(MID)
3(HI)

0.762 - 0.794
1.207 - 1.257
1914 - 1992

The following table indicates the DC voltage on TP3(HI) for cach dB of low-threshold sctting.

Table 8-9. TP3 Voltages

THRESHOLD (dB) NOMINAL VOLTAGE ACCEPTABLE RANGE
X1 2.188 2.144 - 2232
X2 2.461 2412 - 2510
X3 2.734 2.679 - 2.789
X4 3.086 3.024 - 3.148
X5 3477 3407 - 3.547
X6 3.867 3.790 - 3.944
X7 4.336 4249 - 4423
X8 4.883 4785 - 4.981
X9 5.469 5.360 - 5.578
4, Check comparators.

a. Sct the IMPULSE NOISE LOW threshold to 90 dBrn.

Inject a signal of 2.0v at | kHz into the recciver.

Scleet the 15kHz filter.

NOTE
Transmitter will not work because its signal path is grounded in Impulse Noisc using the 15
kHz [lilter.
b. Monitor the output of the impulse noisc comparators(A3U2 pins 1. 2. and 13).

Each output should be a squarewave with a voltuge swing [rom +5v (o -14v.
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8-254. CHARGER BOARD TROUBLESHOOTING

8-255. Procedure

8-256. Cheek the AC supply at the A5 charger board. Conncct the 4935A to an AC power source.
cycle the power switeh from ON 1o STBY und check for the following voltages on ASJ1,

pin 1 = 1210 14 vDC
pin 2 =23.5 (o 29.5 vDC
pin 3 =-29.5 10 -23.5 vDC

I these voltages arc not present check AC power supply and cable.

8-257. Charge Circuitry/Charge Inhibit Circuitry

8-258. [. Disconnect batteries from charger board. Remove the battery cables from A5J2.J3 and
J4. Place a Y00-1000 ohm load in puarallel with a volimeter. Put the power swilch in
STBY.

2. Check the voltage at the battery jacks (one terminal of ecach battery jack is ground).

J2 = 23510295 Vdc
J3 = -29510-23.5 Vde
J4 =11.0t0 13.0 Vdc

a. For GROUND voltage readings, check FI, F2, F3, and diodes CR10. CR30, and
CR31.

b. Il there is no change in voltage between ON and STBY for all jacks, check the
[ront pancl power switch and the charger inhibit circuitry.

For incorrect voltages or no change in voltage between ON and STBY. on only one
or two jucks, cheek the charge circuit associated with that jack.

o

3. Turn power switch ON and check the voltages at the following points on the A5 charger
board.

J2 = 9vi2v
J3 = -9V+2v
J4 = BV+2v

a. For GROUND voltage readings. check FI,F2F3, and CR10.CR30.and CR3 |

b. I there is no change in voltage between ON and STBY for all jacks, check the
[ront pancl power switch and the charger inhibit cireuitry.
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For incorreet voltages or no change in voltage between ON and STBY. on only onc
or two jacks. check the charge circuit associated with that jack.

Reconneet the battery cables to AS5J2. AS5J3. A5J4, and remove the load [rom the
voltmeter (cabling to J2 and J3 can Le interchanged).

Check battery voltages at A5)2, A5)3, and ASJ4.

d.

AL A5J4 the +5 V supply should be greater than 6. The low voltage shutdown is
5.75Vdec.

AS5J2 and AS5J3 the +14V supply voltages should be greater than 16V(absolute
valuc). The low voltage shutdown is 15.06V.

Il the battery voltages arc low, charge the batteries by connecting the 4935A to an
AC power source. Turn the power switch to STBY and let the unit charge
overnight.

If battery voltages do not reach acceptable values after overnight charging and the
the unit passes tests 1-4 above. replace the batteries and repeat the charger board
troubleshooting tests to veril'y lix.

Relay Drive Circuitry, Low Voltage Inhibit Circuitry

NOTE

Batterics must be lunctional and fully charged lor this test (o work. see paragraph 8-258.

{.

b2

Disconnect the 4935A from AC power.,

Cycle the power switch from STBY to ON. If the 4935A comcs on. go to paragraph 8-

201.

il not, continuc.

Short A5C3 to disable AC low voltage inhibit circuitry.

Cycle power switch from STBY to ON. If unit docs not start. scc paragraph 8-263 below
and troubleshoot the relay drive eircuitry before continuing.
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8-261. Inhibit Circuitry AC And Low Voltage
NOTE
Batterics must be fully charged lor this test (o be applicable, sce paragraph 8-258.

8-262. l. Turn unit on under battery power. Check +14 supply. Shut down by momentarily
grounding (~2 scc) ASUIL pin 5. The unit should shut down.

2. Wait 2 sce. and cycele power switch to turn unit on under battery power. Check -14V
supply low voltage shutdown by momentarily(~2 scc) grounding ASUI pin 6. Unit
should shut down.

3. Wait 2 scconds and cycle the power switch to turn unit on under battery power. Check
+5V supply low voltage shutdown by momentarily (~2 sce) shorting ASU! pins 7 and 9.

4. Wait 2 scconds and cycle the power switch to turn unit on under batlery power.

5. The instrument sclf-check cheek has been completed, conneet the unit to an AC power

source and the 4935A will usually reset (do a self cheek).

0. Wait 2 seconds and disconncect the AC power source. The 4935A should shut down.

7. I any of thesc tests [ail, go to paragraph 8-205. Il the unit passed all tests to this point,
the charger board is functioning properly and the following tests arc not nccessary to
perform.

8-263. Delay And Relay Drive Circuitry
NOTE
Batteries must be fully charged for this test to be applicable. sce paragraph 8-258.
8-204. l. Connect 4935A to AC power source and turn on.

2. Without turning the 4935A off. disconnect the unit from AC power.
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Short A5C3 with a jumper to disuble the AC power and the low voltage inhibit circuitry.

Momentarily short the collector and emitter of ASQ2. The relay should click and unit
should turn on. If not. check KI.RIFI.F3,CRI.CR1O,CR31.CR3, and +14V batlcrics.

Remove the jumper from A5C3. Cycle the power from ON to STBY (o shut the unit
down.

Conncet 4935A to AC power source and turn on.

Without turning the 4935A OFF, disconncel the AC power from the unil.
Momentarily ground the collector of Q3. The 4935A should turn on and stay on.
a. If it does not turn on,R4,Q4.C2. and Q2 are suspected.

b, Il the unit comes on, but docs not stay on, then CR2, CR6.R2,R3.R5.Q3. and C1 arc
suspected.

c. If the unit turns on and stays on, but will not turn on when the power switch is
recycled. then Cl. F2, RS, the power switch, and the wiring are suspected.

AC And Low Voltage Inhibit Troubleshooting

Conncet 4935A to an AC power source and turn on.

NOTE

When the 4935A s operated on AC power the low voltage and AC inhibit sense circuils take
power and sensc inputs {rom the A4 transmitter board. The circuits are not affected by the
battery or charge circuitry.

to

Check -15.5V regulated supply. Ulpin3 and U2pin8 should be between +14V and
+16.5V. If not, check Q1 1, CR17, and R29.

Check the -15.5V regulated supply. Ulpinl2 and U2pind should be between -14V and
-16.5V. Il not. check Q9.CRIK. and R19Y (the +15.5V regulated supplics arc used only for
Ul and U2 on the charger board).

U2 takes its input from the +14V regulated supply on the AS charger board and cs-
tablishes +7V references.

8-55
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a. U2 pin 3 should be 7.0V +0.1V. Il not. check R38. R39Y. and the +14V regulated
AC supply on the 4935A transmitter board. The unit should be ON.

b. U2 pins | & 2 should be 7.0V+20mV. If not.areplace U2,UT.

c. U2 pin 7 should be -7.0V. cqual to U2 pin | +100mV. If not, replace U2, UL, R14,
or R28 as nccessary.

5. Checek the inputs to the comparators:
a. Reflcrences:
Ul pin 4 =+7V
Ul pin 7=-7V
Ul pin 8 = GND
b. Scaled Supply Voltages:
Ul pin § > +7V (more positive)
Ul pin 6 < -7V (morc negative)

Ul pin 9 > 0V (any positive voltage)

Il not. check the AC supplics and the voltage dividers (R9 R11,R13 & R14,R16 &
R17). Replace UL il necessary.

0. Check UL, With the inputs at levels given in Step 5. the voltage at pins 1, 2, and 14
should be ~OV (open collector outputs). If not, replace Ul and/or CRS.
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8-267.
8-268.

8-269.

9.

Check the acinhibit sense. The voltage at the junction of CR3, CR5 and R10 should be more
negative 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.

a. Measure each side of C3, then subtract to get the voltage across C3.

CAUTION

Do not ground either side of C3.
b. Under ac opertion it should be about .7 volts.
c. Remove ac power. Turn the cycle power switch from ON to STBY to ON and wait 10
seconds. The voltage across C3 should be approximately 0 volts, no more than +.5

volts.

d. If either of these tests fail, check Q4, Q5, CR4, CR1, R7, R8, R10, and C3. If necessary,
go to the relay drive troubleshooting paragraph 8-263.

If all tests pass, then the ac and low voltage inhibit circuitry is working.

SERVICE AIDS

SERVICE SELECTION OF INPUT/NOTCH FILTER/25 dB AMP

The input source selects (balanced input transformer vs 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

It

CAUTION

U7 is static sensitive.
Remove U7 from its socket and place it in protective carbon foam.
Install DIP switch in JU3.

Select desired conditions using following tables:

D0 —Balanced input/noise-to-ground select.
Switch open = logic 1 = Balanced input from transformer.
Switch closed = logic 0 = 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.

D2 —notch filter in/out select.
Switch open = logic 1 = notch filter in.
Switch closed = logic 0 = Notch filter out.

D3 —25 dB Amplifier in/out.

Switch open = logic 1 = Amp in.
Switch closed = logic 0 = Amp out.

Remove DIP switch.

Replace U7 in its socket (observe CAUTION of Step 1).

Service
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8-272. SERVICE SELECTION OF NOISE FILTERS BY HAND

8-273.  The noise filter select MUX can be hand programmed to a desired filter with a DIP switch inserted
in JU1 in place of the shorting bar.

8-274. Procedure
8-275. 1. Remove shorting bar from JUI.
2. Insert DIP switch with all switches open.

3. Close the switch between pins 8 and 9. This is the strobe for latch U11, with switch closed,
latch outputs follow latch inputs.

4. Use the switches between pins 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 S6-PINS S5-PINS
FILTER D2 D1 Do 7&10 6 & 11 5&12
C-Message 0 0 0 Closed Closed Closed
3 kHz Flat 0 0 1 Closed Closed Open
15 kHz Flat 0 1 0 Closed Open Closed
Program 0 1 1 Closed Open Open
50 kBit 1 0 0 Open Closed Closed
P/AR Filter 1 0 1 Open Closed Open
Flat (No Filter) 1 1 0 Open Open Closed
Ground 1 1 1 Open Open Open

5. When you are finished, replace the shorting bar in JU1 pins 1-16, 2-15, 3-14, 4-13.

8-276. SERVICE SELECTION OF AUTORANGE GAIN FOR SERVICE
8-277.  The autorange circuit can be forced to a desired gain, manually, for servicing.

8-278. Procedure

CAUTION

U17 is static sensitive.
[. Remove U17 from its socket and insert into protective foam.

2. Place a DIP switch in JUA4.

3. Select the desired autorange state according to Table 8-11.
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Table 8-11. Autorange States

SWITCH SETTINGS
S1-PINS | S2-PINS | S3-PINS | S4-PINS | D7 | D6 | D5 | D4
GAIN WANTED 1-16 2-15 3-14 4-13

-10dB Closed Closed Closed Closed 0 0 0 0
0dB Closed Closed Open Closed 0 0 1 0
10 dB Closed Open Closed Closed 0 1 0 0
20 dB Closed Open Open Closed 0 1 1 0
30dB Open Closed Closed Closed 1 0 0 0
40 dB Open Closed Open Closed 1 0 1 0
50 dB Open Open Closed Open 1 1 0 1
60 dB Open Open Open Open 1 1 1 1

4. When you are finished, remove the DIP switch and replace U7.

8-279. HAND SELECTION OF A3C57 AND A3C160 (A13, C57 AND A3C160 FOR P/AR
UNITS) FOR DESIRED FREQUENCY RESPONSE

8-280.  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 instrument failure. This might include op-amps
that distort the signal, losses or gains through switches (CMOS switches), tip or ring ori the input terminal
being grounded either through a direct short or a finite resistance, etc.

Second, the 150 kHz LPF should be rechecked. Use the table in the receiver test procedure.

Third, the U30 buffer amplifier should be checked. In particular, check for incorrect or out of
tolerance components among U30, R75, 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

Model 4935A

Step 1: Measure the frequency response of the receiver at the frequencies noted in Table 8-12 and

record them in dB.

Table 8-12. Hand Selection of C57 and C160

CAPACITOR FREQUENCY RESPONSE
30 kHz 40 kHz 50 kHz 60 kHz 70 kHz 80 kHz 85 kHz

(Al 1500 pF {measured) >
(B (circle)

{one)

1200 pF +.09 +.14 +.20 +.25 +.30 +.33 +.35

1300 pF +.06 +.10 +.14 +17 +.20 +.22 +.23

1400 pF +.03 +.05 +.07 +.08 +.10 +.11 +.11

1500 pF 0 (ref) 0 (ref) 0 (ref) 0 (ref) 0 (ref) 0 (ref) 0 (ref)

1600 pF -.03 -.05 -.07 -.08 ~-.10 -1 =11

1700 pF -.07 -.10 ~-.14 -17 -.19 -.21 -.21

1800 pF -.10 -.16 -.21 -.25 -.28 -.30 -.31

Others: N.03 .06 .07 .08 .10 11 11

(approximately) per 100 pF 100 pF 100 pF 100 pF 100 pF 100 pF 100 pF

Net Response

(Add A + B )

Step 2: Look in the table and pick a capacitor to make the overall frequency 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 error = +.3 dB (if
we were too high at 85 kHz). Note that the maximum may occur anywhere between 60 to 85 kHz typically.
Probability 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 capacitor 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

8-284.  The following are the nominal design responses to each filter in 4935A.
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Table 8-13. 4935A C-Message Filter

Filter Input  1.000 volts (output in mv)
U31-1 u31-8 u32-1 u32-7 TP15-1
FREQUENCY STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
300 583 145 146 147 148
900 960 789 848 917 946
1000 968 790 863 952 988
2500 995 295 320 665 852
3000 997 241 201 512 734
4500 999 156 55 45 85
Table 8-14. 4935A 3 kHz Filter
Filter Input = 1.000 volts (output in mv)
U36-1 uU36-7 U36-8 TP15-3
FREQUENCY STAGE 1 STAGE 2 STAGE 3 STAGE 4
100 1000 1000 1000 402
500 1004 1004 1000 4900
1000 10156 1015 1000 1007.0
2000 1063 1060 998 17120
5000 1512 1386 989 23980
10000 1040 516 193 504 .0
Table 8-15. 4935A 15 kHz Filter
Filter Input = 1.000 volts (output in mv)
FREQUENCY TP15-5
1K 1000
15K 714
30K 247

Table 8-16. 4935A Program Filter

Filter Input — 1.000 volts (output in mv)

FREQUENCY uP154
1K 994
3K HZ 707
6K HZ 243

Service
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Table 8-17. 4935A 50 kBit Fiiter

Filter Input = 1.000 volts

(output in mv)

U46-1 U46-7 U47-1 TP15-6

FREQUENCY STAGE 1 STAGE 2 STAGE 3 STAGE 4
1000 999 998 998 998.0
15K 1000 896 889 944.0
25K 1000 694 656 787.0
35K 1000 485 401 560.0
50K 1000 281 164 74.3

Table 8-18. 4935A Notch Filter

Filter input = 1.000 volts

{output in mv)

u40-7 us1-7 Us1-14

FREQUENCY STAGE 1 STAGE 2 STAGE 3
400 1058 1034 993
862 2476 1411 901
1182 493 280 894
1700 691 637 979

Table 8-19. 4935A PAR Filter

Filter Input = 1.000 volts

{output in mv)

TP156-7 TP15-8
FREQUENCY STAGE 1 STAGE 2
300 232 491
1000 1312 1666.0
2300 736 4920

Table 8-20. 4935A 150 kHz Low Pass Filter

Filter Input = 0.20 volts

(output in mv)

u33 u28 uz26
PIN 6 PIN 6 PIN 6
FREQUENCY STAGE 1 STAGE 2 STAGE 3

1 200 200 200

60 K 231 204 201

85 K 269 212 203

100 K 305 221 203
110 K 333 228 202
135K 402 235 184

Model 4935A



Model 4935A

Table 8-21. 4935A 110 kHz Low Pass Filter

Filter Input = 0.50 volts (output in mv)

u33 uz2s u26
PIN 6 PIN 6 PIN 6
FREQUENCY STAGE 1 STAGE 2 STAGE 3

1K 500 500 500
60 K 656 523 501
85 K 873 580 492

100 K 1005 580 467
110K 998 526 372

8-285.  In order to check the filters accurately, the 4935A can be used as a measuring device. To measure,
use a synthesizer as theinput and set 4935A on LEVEL FREQUENCY 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 schematic,
one can manually control which filter is switched in and can read the display 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 -270 -230
300 -175 -155
400 -124 -104
500 - 85 - 65
600 - 67 - 37
700 - 37 - 1.7
800 - 25 - 5
900 - 16 + 4
1000 - 2 + 2
1200 - 12 + .8
1300 - 15 + 5
1500 - 20 00
1800 - 23 - 3
2000 - 23 - 3
2500 - 24 - 4
2800 - 29 - 9
3000 - 35 - 15
3300 - 72 - 32
3500 - 96 - 5.6
4000 =175 -115
4500 -245 -18.5
5000 -315 -255

Service
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Table 8-23. Bell 41009 3 kHz Flat Filter

Filter Input = 0.0 dBm

ACCEPTABLE OUTPUT LEVEL
FREQUENCY minimum maximum
30 - 25 + 25
60 - 1.7 + 1.7
400 - b + 5
1000 - 2 + 2
2000 - 18 + 2
3000 - 48 - 12
6000 -15.3 - 93

Table 8-24. Bell 41009 15 kHz Flat Filter

Filter Input = 0.0 dBm at given frequencies

ACCEPTABLE OUTPUT LEVEL
FREQUENCY minimum maximum
30 - 25 + 256
60 - 17 + 1.7
400 - 5 + 5
1000 - 2 + 2
10K - 18 + 2
15K - 48 - 12
30K -15.3 9.3

Table 8-25. Bell 41009 Program Filter

Filter Input = 0.0 dBm

ACCEPTABLE OUTPUT LEVEL
FREQUENCY minimum maximum
100 -28.3 ~243
200 -19.3 -15.3
300 -14.3 -10.3
400 -11.0 - 7.0
500 - 76 - 5.6
600 - 57 - 3.7
700 - 472 - 22
800 - 30 - 10
900 - 18 + 2
1000 - 2 + 2
1500 + 2.2 + 42
2000 + 3.8 + 58
2500 + 3.6 + 76
3000 + 40 + 80
4000 + 45 + 85
5000 + 45 85
6000 + 3.4 + 94
7000 + 2.8 + 88
8000 + 1.0 + 70
9000 - bb + 25
1000 -125 - 45

Model 4935A
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Table 8-26. Bell 41009 50 kBit Filter

Filter Input = 0.0 dBm
ACCEPTABLE OUTPUT LEVEL

FREQUENCY minimum maximum
20 -130 - 70

50 - 42 - 1.2

200 - 7 + 3

1k - 2 + 2

5k - 6 + 4

10k 8 + 2

156k - 1.7 + 3
20k - 23 - 3
25k - 3.1 - 11

30k - 48 - 18

35k - 6.7 33

40k - 98 - 58

45k -17.0 -11.0

50k <-220

55k <-30.0

Table 8-27. Bell 41009 PAR Filter

NOMINAL PHASE
FREQUENCY | NOMINAL LOSS | RESPONSE (Degrees)

140.625 -50.5 173.7

390625 -315 161.2

640.625 ~-20.4 1440

890.625 -10.6 114.3
1140.625 - 21 55.4
1390.625 - b 30.2
1640.6256 - bb - 864
1890.625 -105 -113.8
2140.625 -145 -128.6
2390.625 -17.7 -137.8
2640.625 -204 -1440
2890.625 -22.7 -1485
3140.625 -24.6 -1562.0
3390.625 -26.4 ~164.7
3640.625 -27.9 -1566.9
3890.625 -29.3 ~1568.7

Table 8-28. Bell 41009 Notch Filter

Filter Input = 0.0 dBm

(with 15 kHz flat)

ACCEPTABLE OUTPUT LEVEL
FREQUENCY minimum maximum

=< 400 Hz - 5 + 5
400 <f=< 862 Hz -3.0 + 5
862 <f=< 995 <+ 5
995=<f=<1025 <-50.0
1025 <f< 1182 <+ 5
1182=<f< 1700 -3.0 + 5
1700=<f - .5 + 5

Service
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Figure 8-26.

A2 Switchboard Schematic Diagram (Sheet 1 of 2)
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Figure 8-27.

A2 Switchboard Schematic Diagram (Sheet 2 of 2)
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NOTES:

1. REFERENCE DESIGNATION WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS:
CAPACITANCE IN MICROFARADS
INDUCTANCE (N MICROHENRIES

3. ASTERISK (+) INDICATES FACTORY
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4. UNLESS OTHERWISE INICATED; ALL
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Figure 8-30

A3 Receiver Board Schematic Diagram (Sheet 1 of 4!
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NOTES:

1. REFERENCE DESIGNATION WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.
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Figure 8-3
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NOTES:

1. REFERENCE DESIGNATION WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS:
CAPAC I TANCE IN MICROFARADS
INDUCTANCE IN MICROHENRIES

3. ASTERISK (+) INDICATES FACTORY
SELECTED COMPONENT ,AVERAGE VALUE SHOWN.

4. UNLESS OTHERWISE INDICATED; ALL
GROUNDS ARE DIG!TAL GROUNDS.
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Figure 8-33.
A3 Receiver Board Schematic Diagram (Sheet 4 of 4)
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Figure 8-36.
A4 Transmitter Board Schematic Diagram (Sheet 1 of 5)
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Figure 8-37.

A4 Transmitter Board Schematic Diagram (Sheet 2 of 5)
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Figure 8-38.
A4 Transmitter Board Schematic Diagram (Sheet 3 of 5)
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A4 Transmitter Board Schematic Diagram (Sheet 5 of 5)
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Figure 8-42.
A5 Charger Board Schematic Diagram
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