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SECTION |
GENERAL INFORMATION

11. INTRODUCTION.

1-2. The Hewlett-Packard Models 3403 A and 3403B True
RMS Voitmeters make ac voltage measurements on six
ranges of 10mV to 1000V full range, with overrange
capability of up to 190 % of range except as limited by
maximum allowable input voltage. In addition, the Model
3403 A makes dc voltage and do + ac measurements on five
ranges. Options listed in Paragraph 1-6 are available to
increase the usefulness of both models.

1-3. Throughout this manual the term 3403A/B will be
used when no distinction between instruments is made,
Any information that applies to one medel only will be
clearly indicated.

1-4, SPECIFICATIONS.

1-5. Specifications for both the Model 3403A and 3403B
are shown in Table 1-1. Table 1-2 lists a number of typical
operating characteristics.

1-6. OPTIONS,

1-7. The following options are available for the Model
3403A:

Option 001: Autoranging

Option 002: Digital Output (Noa-isolated)

Option 003: Digital Output + Remote Control (both
Non-isolated) + Autoranging

Option 004: Isolated Digital Output

Option 005: Isolated Digital Output + Isolated Remote
Control + Autoranging

Option 006: 4B Display

1-8. Option 002, Non-solated Digital Output, and Option
006, dB Display are available for the Model 3403B.

Mnadal 240 AT

1-9. ACCESSORY EQUIPMENT SUPPLIED.

1-10. A “banana piug to BNC” adapter, -hp- Part No,
5040-5847, is supplied with the Model 3403 A only. Use of
this adapter disconpects input common from chassis
ground, so that floating measurements may be made.
Floating measurements or power line measurements cannot
be made with the Model 3403B, since input common is
permanently connected to chassis ground. A printed circuit
extender, -hp- Part No. 5060-5984, is supplied with either
model as an aid to servicing the digital panel meter
assembly,

1-11. ACCESSORIES AVAILABLE.

1-12. Available accessories include a 50 £ feed-thru termi-
nation, -hp- 110488, and a 75 £ feed-thru termination, -hp-
11094B. An output cable, -hp- 11184A, is available for
connecting the BCD output to a digita recorder such as the
-hp- Model 5055A or 5050B. An adapter frame, -hp-
5060-8752, is available for rack mounting the Model
3403A/B or any half-module instrument. The -hp- 11096A
high frequency, peak responding probe may he used to
reduce the input capacitance to 2 pF and permit relative
measurements up to 1 GHz.

1-13. INSTRUMENT AND MANUAL IDENTIFICATICN.

1-14. Instrument identification by serial number is located
on the rear panel. Hewlett-Packard uses a two-section serial
number consisting of a four-digit prefix and a five-digit
suffix, separated by a letter designating the country in
which the instrument was manufactured. (A =1.5.A,;
G = Germany; 1= Japan; U= United Kingdom.) If the
four-digit prefix of the serial number of your instrument is
higher than the prefix shown on the title pape of this
manual, change sheets supplied with the manual will define
the differences between vouwr instrument and the Model
3403A/B described in this manual. Appendix C, Back-
dating, adapts the manual to instruments with lower serial
prefixes.



Table 1-1. Specifications.

Ranges: DC + AC {3403A only): Responds to true RMS value of de and
01 V {ac only) ac signal; Reading is:
AV
Y (de)? + (ae RMS)2
10V
100 v Effective Common-Mode Rejection {1 k{2 unbalance in either lead):
1000 v AC Function: > 60 dB at §0 Hz.
DC Funetion: > 120 dB at 60 Hz.
Functions:
AC: Responds to true RMS vatue of ac coupled input signal. Normal-Mode Rejection:
DC {3403A only}: Responds to dc component of input signal, DC Function: > 60 dB at 60 Hz.

Voltage Measurement Accuracy: (25% € 2 5% C; < 95 % relative humidity}.
AC or DC+ AC voltage measurement accuracy s not specified below the point on any range where the RNG ¥ indicators light.
DC function accuracy is specified over the entire range.

Voltage _] l
Reading = + {% of Range + % of Reading}**
Aceuracy
Funetion Frequency in Hz
Range DC jDC+ AC AC ne 2 25 100 k 1M oM 20 M 50 M 100 M
(3403A) 1{3403A) {3403A only}
1000 Vv 0.3 4.3 0.3 0.2 0.4*% 0.2
100V 0.2 0.2 0.2 0.2 0.4%] 0.2
v 0.2 0.2 0.2 0.2 0.4*: 0.2
1V 0.2 0.2 0.2 0.2 0.4*} 0.2 435 1.0 2.0 5.0 10,0
AV 06 | 06 |.04 vg'%- 02 0.4* 0.2 05 |20 |20 5.0 10.0
0.2
01V 004 V(Tzi—' 0.3 1.0

¥ DC + AC Function and Slow Respense Tire only.
*=-% of Reading Specification-is representative of typical flatness:
Frequencies and Ranges in shaded areas may result in invalid readings without ranging information,

dB Measurement Aeccuracy (Option 006): {26° C + 59 C: < 95 % relative humidity).
dB measurement accuracy is not specified below the point on any range where the RNG | indicators light.

dB ] |
Reading = & dB + dg**
Accuracy
Function Frequency in Hz
Range AC [DC+AC ne 2 25 100k 1M 10M 20M 50 M 100 M
(3403A) {3403A oniy)
1000 V 0.1 | 0.15 0.02 0.04* 0.02
100V 0.15 | 0.16 0.02 0.04* 0.02
10V 615 | 0.15 c.02 0.04* 0,02
1V 015 | 015 0.02 0.04~* 6.02 0.05 | 0.1 0.2 05 1.0
AV 0.15 | G.18 0.02 6.04% 6.02 0051 0.2 0.2 0.5 1.0
01V 0.15 0.1

*DC + AC Function and Slow Response Time only,
**Specification is representative of typical flatness.
Frequencies and Ranges in sladed areas may resuit in invalid readings without ranging information.

Temperature Coefficient [0°C 10 20° C and 30° C 10 502 C): TC=0.1 x Reading accuracy {from charts}/® C,

1-2

bt
N

Section I Model 3403A/B




VRTINS L

OECHON 4

Table 1-2. Typical Operating Characteristics.

Response Time:
Fast: 1 second

stated response time.

Reading Rate:

Maximum Input Voltage:

(nput Impedance:

Frequancy Range:

DC+ AC ACor DC + AC
Voltage Slow Fast or Slow Response Time
Rangs Bespcnse
Time Only Frequeney in Hz

2 25 100k ™ 2M 10M  100M

01 Vand .1 Vranges: 20 MSE £ 10 % in parallet with 16 pF
=10 %,

Stow (3403A only): 10 seconds 1 MHz to 100 MHz: The following table gives maximum loading

error due to input shunt impedance across a terminated

Enstrument reads final reading + 0.1 % of input voltage change in source.

System |mpedance Frequeney
{Source and Load) 10 MHz 106 MHz

Fast response time: 4 per second
Slow response time {3403A only}: 1 per second 50 &2 t% 10 %

7580 2% 20 %

High to Low: Autoranging (Options 001, C03, and 005, 3463A oniy):
1000 V rms, 1500 V peak or 108 v Hz on any range. Upranging occurs at appreximately 180 % of range, downranging
Maximum de in ac function: + 500 V dc. at approximately 17 % of range.
Low 1o Chassis {3403A only}: Autorange operating frequency range: Input signals above the
+ 500 V peak, when floated with special banana jack-te-BNC frequencies indicated by the Frequency Range ehart in this
adapter. table may resuit in erroneous readings and improper auto-

range operation,

Below 10 Mz Autorange time per range change:
1V to 1006 V ranges: 10 M = 10 % in parallel with 19 pF Fast response time: 1 second
£10 %, Stow response time: 10 seconds

Crest Factor: Peak Voltage Limits:

RS VILTAGE
' GF FULL SCALE

FASY RESPONSE SLOW RESPONSE {34034 ONLY}
MAX IR PEAK VOLTAG - :
w
w3
3 g
b
"
MAXIIUM PEAK VOLTAGE gz W
ERLE TR . i = A ENELIRE B E AN WOLTAGE
ueL seaLE Y =10 % FLILL FANGE
e H T
Q o] .
20 50 00 200 500 1000 2000 0 20 50 100 200
EAEQUENCY I 2 FREQLENCY 10 Hr

Crest Factor:

The Crest Factor capabilities of the Model 3403A and 3403B
are Hmited by two things: the dynamic range of the Input
Amplifier and the Overload Protection circuitry which
protects the thermopile. The dynamic rangs of the {nput
Amplifier s sufficient to handle peaks of at teast 10 times
full range. The Overioad Protection circuit, which limits
the peak temperature of the thermopiie, is dependent on
both the voltage level and frequency. The following
figures show the ranges of frequency and level at which
the RMS Converter will accept signals with peaks of 10
times full range without being limited by the Overload
Protection circuit. As the frequency is reduced {or the
RMS value is increased) beyond the Hmits shown, the

maximum peak voltage allowable makes a fairly abrupt
transition from 10 times to 2 times fuli range.

WndAl 2ANTA D
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Step A

Turn 3403A upside down and remove ail four screws in sach
side to remove side and bottom covers,

Step C

{Elirninate this step for 3403B and for 3403A serial
numbers 1151 AQ0401 and higher)

Move spring grounding contact to corresponding position at
rear of plastic holder. Be sure to use metal screw to secure
spring and nylon screw at opposite end. -

Step B

Remove AC Converter and Connector Assembly. Remove
hole plug from rear panat,

Step D
Turn AC Converter and Connector Assembly over and insert
with input connector toward rear of instrument,

Repiacebottom and -side -covers.~ Place hole plug-in front
panel,

Figure 2-1. Changing Input from Front to Rear.

2-0
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SECTION 1
INSTALLATION

Z-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for installing the Model 3403A/B True RMS
Voltmeter and for installing certain options within the
instrument. Included are initial inspection procedures,
power and grounding requirements, installation and inter-
face information, and instructions for repackaging for
shipment.

2-3. INITIAL INSPECTION.

2.4, This instrument was carefully inspected both mechani-
cally and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be in-
spected for physical damage in transit, and the electrical
performance shouid be tested using the procedure outlined
in Section V of this manual. If there is damage or
deficiency, see the warranty in the front of this manual.

2-5. POWER REQUIREMENTS.

2-6. The Model 3403 A/B can be operated from any source
of 115 or 230 volts at 48 to 440 Hz. Power dissipation isa
maximum of 50 VA, depending upon optionstinstailed,

2-7. POWER CORDS AND RECEPTACLES.

2.8, Figure 22 illustrates the standard power receptacle
(wall outlet) configurations that are used throughout the
United States and in other countries. The -hp- Part Number
shown directly above each receptacle drawing is the part
number for a 3403A/B power cord equipped with the
appropriate mating phug for that receptacle. If the appro-
priate power cord is not included with the instrument,
potify the nearest -hp- Sales and Service Office and a
replacernent cord will be provided,

8120-1689 BIZ20-1369 8120-1351 8120-1348

$¥H -8- 2878

Figure 2-2. Power Cord Receptacles.

2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnei, the National Electri-
cal Manufactorers’ Association (NEMA) recommends that
the instrument panel and cabinet be grounded. The Model

Madal 2AO0TA M

3403A/B is equipped with a threeconductor power cable
which, when plugged into an appropriate receptacle,
grounds the instrument. The oifset pin on the power cable
is the ground wire. To preserve the protection feature when
operating the instrument from a two-contact output, use a
three-contact to two-contact adapter and connect the green
wire on the adapter to power line {earth) ground.

2-11. INSTALLATION,

2-12. The Model 3403A/B is fully transistorized and no
special cooling equipment is required. However, the instru-
ment shouid not be mounted in a manner that would
obstruct the free flow of air around the instrument,
particularly around the rear panel cooling fins. It should
not be operated where the ambient temperature exceeds
50°C (122°F) or the relative humidity exceeds 95 %.
Power dissipation is 30 VA maximum,

2-13. Bench Mounting,

2-14. The Model 3403A/B is shipped with plastic feet and
tilt stands in place, ready for use as 2 bench instrument.

2-15. Rack Mounting.

2-16. The 3403A/B may be rack mounted by using an
adapter frame, -hp- Part No. 5060-8762. This adapter frame
accepts a combinationt of submodular units for rack”
mounting only,

2-17. REAR PANEL INPUT.

2-18. The design of the 3403A/B permits the input
connector to be located either at the front panel or rear
panel. Instructions for changing the input from the usual
frent panel location to the rear panel are given in Figure
2.1,

2-19. INSTALLATION GF OPTIONS.

2-26. Instructions for installing Options 001, 002, and 003
are contained in Figure 2-3, Follow only those steps which
apply to the option you are installing. Of these three, only
Option 002 may be installed in the Model 3403B. COptions
004, 005, and 006 are available only as factory instalied
options.

2-21. REPACKAGING FOR SHIPMENT.

2-22. The following paragraphs contain a general guide for
repackaging the instrument for shipment. Refer to Para-
graph 2-23 if the original container is to be used; 2-24 if it
is not, H you have any questions, contact your nearest -hp-
Sales and Service Office (see Appendix B).

2-}
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Step A
Options 001, 002, 003

1o remove side and bottom covers,

Turn 3403A/B upside down and remove all four screws in each side .

Step D
Options 061, 003

Meve limit stop on range switch one position clockwise for Option
001, wwo positions clockwise for Option 003. Detent plates may be
mounted opposite (180%) to the position shown. Place drop of
fingernail poiish or other quick-drying substance on limit stop and
allow to set,

Step B
Options 001, 003

Step E
Options 001, 5603

Hemove one screw in each side to release front panel,

Slide window from front panel and replace with window supplied
with optien. Place front panel in position, making sure switch limit
stops are in correct position. Replace control mounting nuts. Secure._|
froat panel in position. Replace control knobs,

Step C
Options 001, 003

Remove all front panel control knobs. Remove mounting nuts from
all front panel controls. Remove front panel from switches and
board assembly carefuily to avoid moving switch limit stops.

Step F
Cption 001, 003

Place Autorange Assembly (Option 001} or Remote and Autorange
Assembly {Option 003} into J5, with components toward front of
instrument.

Figure 2-3. Installation of Options.

2-2
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Section 11

Step G
Ogption 002, 003

Remove two screws from each side 1o release rear panel.

Step |
Options 002, 003

Remove plate from flange of top cover and insert input/Cutput
Assambly into connector on edge of Master Board. Secure connec-
tors 1o flange.

Step H
Option 002, 003

Remove rear panel with power. supply attached.

Step J
Options 002, 003

Place rear panel assembly in position and secure, Replace side and
bottem covers.

Figure 2-3. Installation of Options {Cont'd).

NOTE

If the instrument is to be shipped to Hewlett-Packard for
service or repair, attach a tag to the instrument identifying
the owner and indicating the service or repair to be
accomplished. Include the model number and full serial
number of the instrument. In any correspondence, identify
the instrument by model ruumber and full serial number,

223, Place instrument in eoriginal container with appro-
priate packing material and seal well with strong tape or
metal bands. If original container is not available, one can
be purchased from vour nearest -hp- Sales and Service
Office.

2-24. If original container is not be be used, proceed as
follows:

2-3
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a. Wrap instrument in heavy paper or plastic before
placing in an inner container.

b. Place packing material around all sides of instrument
and protect panel face with cardboard strips.

¢. Place instrument and inner container in a heavy
carton and seal with strong tape or metal bands.

d. Mark shipping container “DELICATE INSTRU-
MENT”, “FRAGILE", eic.

2-25. INTERFACE CONNECTIONS,

2-26. Digitat Qutput,

2-27. If the Model 3403A/B is equipped with a Digital
Output option, 7 columns of [-2-4-8 coded BCD infor-

mation are provided, LOW state true. In addition to 4
columns of measurement magnitude information, range,

2-4

MOGed S4USASB

function, polarity, and out-of-range information are pro-
vided, Positive reference is + 5 V and negative reference is
0V (ground), available at the rear panel connector. In
addition to the coded information, connections are pro-
vided for several input and output signals, Figure 2-4 shows
the BCD Output Connector J2 and gives required interface
information. The mating connector for J2 is -hp- Part Ne.
1251-0084 (Amphenot No. 57-30360-375). A cable, -hp-
11184A, is available for connection to -hp- digital re-
corders.

2-28. Remote Control.

2-29. Optieas 003 and 005, available only in the Model -
3403A, permit remote programiming of function, range,

autorange, and response time. Lines are also provided for

remote control of sampling. Figure 2-5 shows the Remote

Program Connector J3 and gives required interface infor-

mation. The mating connector for 3 is -hp- Part No.

12510293 (Amphenol No, 57-30240),

[ I R 3 §
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BCO QUTPUT CONNECTOR J2
MEASUREMENT
MABLITUBE
w ! A Y
5 £z ¢ 5z > 33
s 5 £ 3 22z b 22 3. B EX
: & 5 g = 8, EE  RE BE 83
pre} e 2 = = =
= & E £ 3 ’_A_: é E% e
- I A afé{%émwm_mwg*
1
H i 1
S 2 g g ooy gl o=omow w2 J03n- 8- a8
CONECTED FOR 3 £ oz B i ! / !
ISGLATED GETIONS 1‘ & = g | E oo :
- L g2 7
J:——é ?:w% £ = [
OUTPUT SIGNAL LEVELS Cokurmin 7! Function. lcont’d}
LOW =<+ 05V, 12 mA max sink current
HIGH =+ 5 V, 6 k2 source resistance Print Function
{Jata output signals are LOW true,
Printer columns are numbered right to left. 3 Not used
4 DC+ AC AR
OUTPUT SIGNALS 5 Not used
8 AC dB
Column 1: Readout Magnitude Multiplier is Decimal posi- 7 Not used
tion in negative power of 10 beginning at a point
between columns 1 and 2 (0000.0 X 10™). Mukiplier is Print Command:
1 for all dB measurements. Positive- or negative-going pulse between 0V and
Valtage - 18V, Polarity is selected by connection on
Print Range Input/OQutput Assembly, First Transition acknowledges
receipt of Remote Measure signal when in Remote mode
0 1000. V of operation, Second transition indicates valid data
4 1Whov ’ ’ svatlable; ’ ’ ’ T o
2 1000V
3 1.000 V Data Flag:
4 1000 V Positive- or negative-going pulse between O Vand + 5 V.,
5 01000 V Polarity is selected by connection on Input/Qutput
Assembly. First transition acknowledges receipt of
Columns 2 through 5: Readout Magnitude. Remm_e Measure signal when in Remote mode of
opergtion. Second fransition indicates valid data
Column 6: Polarity, Overload, and Underrange, availabie.
) » Print Command and Data Flag are identical except for
Print Conditions voltage.
o] .
1 + INPUT SIGNALS:
2 -, Cverioad
3 +, Overload Interface Hold:
4 -, Underrange LOW level disables automatic sampling.
5 +, Underrange
[ -, Underrange, Overicad Printer Holdoff:
7 +, Underrange, Overioad Level Z2+2.0V and <+20V disables automatic
sampling.
Column 7. Function,
Measure:
Print Function LOW > 2 microseconds inttiates measurement,
& D¢ + AC Volts Remote Measure:
1 DC Volts LOW > 50 microseconds initiates measurement when in
AC Volts Remote operating mode.

Figure 2-4. BCD QOutput Connector J2.
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REMOTE PROGRAM CONNECTOR J3

REMOTE SONTROL

FP2
aPi

F#1

MEASHRE MO0E

i
b PR
& 2 o
> = o
@ [
S £ g
= )
= 82 o= o=
= Cow o
] 2 £ &
g z = Z
g =
a £ = =

CUNMECTOR FOR E.
ISULATED DFTIONS PR
7-.—- ¢ §
j:d e H

N

*These signals available with or without Remote
instaited,

INPUT SIGNAL LEVELS

option

LOW =+ 0.5V, 12 mA max sink current, or contact closure
ta ground through < 800 2,
HIGH =+ 5 V, 6 k{2 source resistance, or open circuit,

INPUT SIGNALS

Remote Control:
LLOW level enables remote programming and disables
front panel Function, Range, and Response Time
Cantrols. Disables automatic sampling.

Remote Measure:
LOW > 50 microseconds initiates measurement when in
Remete operating mode.

interface Hold *:
L.OW level disables automatic sampling.

Printer Moldoff*:

Levei = +2V and = + 20V disables automatic
sampling.
Measure™:

LOW > 2 microseconds initiates measurement.

Program Accept:
LOW > B0 microseconds accepts remote program word,

Function Program:

Function FP1 FP2 FP4

D C+ AC Volts
D Volis
AC Volts
Not used
DC+ ACdB
Not used
AC dB

Not used

IT

1f dB Option not
ingtalied these

mITCI &L
[ A e i vl e .
mrrrra

states not used.

AUTG SELECT

BA03A - 8-2537

PAGGRAM FLAG
DATA FLAG®
IRTERFACE HOLD*
REMOTE MEASURE

Range Program:

Range RP1 RP2 RP4
1000 v H H H
100 Vv l. H H
ELAY) H L H
1V i L H
AV H H L
01 v L + L
Auto Select:

LOW leval selects autoranging when in Remote mode,

Response Time Program:
LOW = Stow; HIGH = Fast

Measiire Modé Prograim’
LOW = Non-delayed; HIGH = Delayed

OUTPUT SIGNALS:

Program Fiag:
Positive - or negative - going pulse betwesn OV and
+ 5V, Polarity selected by connection on Remote
Assermbly . First  fransition acknowiedges receipt of
Program Accept. Second transition indicated program
stored.

Print Command*:
Positive - or negative - going pulse between 0V and
- 10 V. Potarity selected by connection on Input/Output
Assembily. First transition acknowiedges receipt of
Remote Measure command when in Remote mode of
operation. Second transition indicates valid data avail-
able,

Data Flag:
Positive - or negative -going puise between 0V and
+5 V., Polarity selected by connection on input/Qutput
Assembiy, First transition acknowiedges receipt of
Remote Measure command when in Remote mode.
Second transition indicates valid data available,

2-6

Figure 2-5. Remaote Program Connector J3.
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Section I

SECTION 111
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. The -hp- Model 3403A/B True RMS voltmeter makes
ac voltage measurements on six ranges from 10mV to
1000V full range. The Model 3403A also makes dc and
dc + ac true 1ms measurements on five ranges from 100 mV
to 1000 V full range. The dc +ac true rms measurement is
aqual to ‘ﬁ dc)? + (ac rms)2. Overrange readings of greater
than 190 % of range are possible on all except the 1000V
range. The accuracy of readings in AC and DC+AC
Functions is not specified below the point on any range
where downrange indication occurs.

3-3. In addition to voltage measurements, the dB option
006 permits measurements of ac and dc+ac to be read
directly in dB. Other options, listed in Paragraph 1-6,
provide autoranging, remote programming, digital output,
and isolated operation.

3-4. FRONT AND REAR PANEL DESCRIPTION.

3-5. Figure 3-1 shows the front and rear panel controls and
connectors and gives a brief descrption of each. Some of
the feaiures shown are available only with certain options.

3-6. MAXIMUM INPUT VOLTAGES.

DO NOT EXCEED THE FOLLOWING MAXIMUM INPUT
VOLTAGES OR DAMAGE TO THE INSTRUMENT MAY
RESULT.
BETWEEN INPUT HIGH AND LOW:
ACFUNCTION: 1500 VACPFAK, 500 VDC
DCFUNCTION: 2 1000V
DC+AC FUNCTION: 1000 VRMS, 1500V PEAK
DC+AC
BETWEEN INPUT LOW AND CHASSIS (FLOATING
MEASUREMENTS]: + 500V PEAK (34034 ONLY )

3-7. GENERAL OPERATING CHARACYERISTICS.
3-8. Turn-en and Warm-up.

3-9, Make sure the rear panel 115/230 slide switch s set to
the proper line voltage before connecting the Model
3403A/B. To obtain readings within the specified measure-
ment accuracy, turm the instrument on and allow to warm
up for at least 15 minutes,

3-10. OC Zero.

3-11. For maximum acecuracy when making dc measure-
ments with the Model 3403A, short the input and adjust
the front panel BC ZERO control for zero display.

3-12. Floating Measurements.

FLOATING OR POWER LINE VOLTAGE MEASURE-
MENTS CANNOT BE MADE WITH THE 3403B.

TO MAKE FLOATING OR POWER LINE VOLTAGE
MEASUREMENTS WITH THE 34034, THE BANANA
JACK TO BNC ADAPTER (-hp- PART NO. 5040-5847)
SUPPLIED WITH THE INSTRUMENT MUST BE USED
TO DISCONNECT INPUT LOW FROM CHASSIS.

3.13, Normally, the 3403A input Low is connected to
chassis {power line) ground. The banana jack to BNC
adapter breaks this ground connection. Be sure the adapter
is inserted correctly and furned filly clockwise on the BNC
bayonet commnector. Floating measurements may then be
made of inputs up to + 500V peak above chassis ground,
provided that any input or output equipment connected to

..the 3403A is alse floating. If the 3403A is equipped with.....

the Isolated Digital Output, refer to Paragraph 3-47,

3-14. High Frequency Measurements,

3-15. At frequencies below approximately 10 MHz, input
impedance is 10 M # 10 % shunted by 19 pF £ 10 % on
the 1 V through 1000 V ranges, and 20 M + 10 % shunted
by 16pF +10% on the 1V and .1V ranges. At
frequencies of approximately 10 MHz and higher the input
impedance is not accurately represented by the above
description. When measuring signals above approximaiely
10MHz, a termination should be used at the 3403A/B
input equal to the characteristic impedance of the signal
source, as shown in Figure 3-2. The impedance of the cable
used should also match the source impedance. This is
necessary to minimize the loading effect of mismatched
impedances and standing waves. Maximum loading error
due to input shunt impedance across a terminated source is
shown in Table 3-1. Feed-thru terminations of 50 & (-hp-
11048B)and 75 & (-hp- 11094B) are available.

Table 3-1. Maximum Input Loading Error.

System bmpedance Fraguency

{Source and k.oad) 10 M2 100 MHz
50 @ 1% 10 %
75 5 2% 20 %
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Model 3403A/B

1. Range Switch. Also selects optional Autorange and Remote 7. BNC input connector., May be changed to rear panel input.
Contrei.
8. Location of rear panel input. See Paragraph 2-17.
2. PC Zero. Correcis de offset.
9, Line voltage selector.
3. Function Switch and Power Line Switch, ;
10, Line fuse,
4. dB Cal. Calibrates optionat dB function to dBV or dBM .
11, Power input connector.
600 52,
i 12, Digital eutput connector {optional).
5. dB Reference. Shifts dB reference {evel downward at least
10 dB. 13. Remote Control connector foptional).
6. Response Time Control. Slow selects 10 second response 14. dB Analog Recorder output terminals {optionat},
time and /s sample rare. Fast selects 1 second response
time and 4/s sample rate, 18, Volts Analog Recorder output terminals.
16, Range Switch, 83.
17. Power Line Switch, S6.
18. dB Cal (Option 006). Calibrates d8 function to dBV or dBm
600 §3.
19. dB Reference (Option 008). Shifts dB reference level
downward at least 10 dB.
20. Mode Switch, 52 [Option 008).
21. BANC input connector. May be changed to rear panel input,

Connector shell is connected to chassisat alf times. Do NOT
atternpt measurement of power line voltages or floating
voltages, or damage to the instrument may result.

Figure 3-1. Front and Rear Panels.
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TRUE RMS VOLTMETER

hp 3403A/8B
50AX CABLE FEED THEU
RS SHORT AS TERMINATION
SOURCE POSSISLE b 5
‘ e 0 .0 0 ®

IMPEDENCE OF CABLE AND FEER THRY
TERMINATION MUST MATCH SQURCE IMPEDENGE

340347 U-8-227T

Figure 3-2. High Frequency Measurements,

3-16. Response Time,

3-17. 3403A. The Model 3403A reaches final reading
+0.1 % of an input voltage change within the stated
response time. The 3403A provides & choice of two
response times. SLOW response time is approximately 10
seconds, and must be used with DC + AC Function for
input frequencies below 25 Hz. FAST response time is
approximately 1 second and may be used for frequencies
higher than 25 Hz.

3-18. 3403B. The Model 3403B reaches final reading
* 0.1 % of an input voltage change within 1 second,

3-19. Automatic Sampling Rate.

3-20, The automatic sampling rate of the 3403B is fixed at
4 per second. The RESPONSE TIME control of the 3403A
selects the automatic sampling rate. In the SLOW position,
the reading rate is 1 per second, and 4 per second in FAST
position. In both instruments, the reading rate is faster than
the response, resulting in one or more erroneous readings

when a-large step “input voliage is applied, However; the

faster reading rates provided are desirable when small
voltage changes are being observed.

3-21. Measure Command Input.

3-22. This input connection is available in either the
3403A or 34038 equipped with a Digital Output option.
When the Interface Hold line is grounded (continuous
LOW), 2 LOW connection at the Measure input for > 2 s
initiates a measurement. In this method of operation, the
maximum reading rate is 15 per second.

3-23. Remote Measure Command Input.

3-24. This input connection is available only in the 3403A
equipped with a Remote Control option.

3-25. Non-Delayed Measure Mode, The non-delaved mode
must be programmed by a LOW signal at the Measure Mode
connection, J3 Pin 7. See Figure 2-5 and Paragraph 3-53. In
this mode of operation, 2 Remote Measure command {(LOW
=>50 ps at the Remote Measure input of either J2 or J3)
initiates a measurement within a few microseconds. The
maximum reading rate in the non-delayed mode is 15 per
second; however, it may be desirable o consider the 3403A
response time in determning the optimum reading rate.

Section I

3-26. Delayed Measure Mode. A HIGH signal (or open
circuit) at the Measure Mode connection, J3 Pin 7, selects
the delayed measure mode of operation. In this mode, the
Remote Measure command is delayed for a length of time
determined by the 3403A response time programmed. See
Figure 2-5 and Paragraph 3-53. If Fast response time is
selected, the delay is a minimum of 1 second, and 10
seconds minimum for Slow response time. The reading rate,
then, is determined by the response time selected, A
Remote Measure command may be applied following the
second transition of the Print Command or Data Flag
signal, which indicates that the previous measurement has
been completed. A Remote Measure command applied
between the first and second transition of these signals will
have no effect. The measurement sequence is llustrated in
Figure 3-3.

REMOTE
MEASURE S0 ps MiNe
| |
]
H |
i |
i ]
H |
i 1
! 1
| |
H |
PRINT t
CoMMAND T T —
e |5 or [0s
]
[
3403A/B-B-3278 START MEASUREMENT
MEASUREMENT COMPLETE
[REMOTE MEASURE
COMMAND MAY BE
APPLIED}

__Figure 3-3, Remote Measure Sequence.,

3-27. Overrange Measurements,

3-28. The Model 3403A/B is capable of readings greater
than 190 % of full range on all except the 1000 V range.
The fourth digit 17" lights for all measuremenis of 1000 or
higher,

3-29. Qut-of-Range Indication.

3-30. If any or all of the 1, RNG, or | annunciators are lit,
the reading is not valid. In voltage measurements, this
out-of-range indication occurs for readings below approxi-
mately 17 % of range or above approximately 190 % of
range, If a measurement is overrange, the RNG annunciator
or the three least significant digits may blank. If the digiis
are lit, the numbers displayed are not accurate. In dB
measurements, the out-of-range limits on the two lower
ranges are approximately 34 % and 380 % of range. On the
four higher ranges, the limits are 17 % and 190 %.

3-31. Autoranging (3403A).
3-32. When autoranging operation (Option 001, 003 or

005} is selected, autoranging occurs at the points where the
uprange and downranpge indications occur. Autoranging

33



Section Ii1

time per range change is | second minimum when fast
response time is selected, and 10 seconds minimum for slow
response time. If a step input voltage greater than approxi-
mately 220 % of range is applied, the instroment will go to
the 1000 V range and then downrange to the proper range,
Due to the frequency response design of the attenuator,
autoranging may not operate prope:ly above certain fre-
quencies on some ranges. These limits are shown in Table
32,

Table 3-2. Autecrange/Frequency Limits.

Range Maximum Freguency
01y 2 MHz
N 100 MiHz
1V 100 MHz
0oV 10 MHz
100V 1 MHz
1000V 100 kHz

3-33. Analog Recorder Qutput.

3-34, Volts. The Volts Recorder Output at the rear panel
of the Model 3403A/B is + 1 V for a fullange input on any
range in the AC function. A full-range DC+ AC input
(3403A) also gives + 1V output. In the DC function
(3403A), the output is 1V for a fullrange +or-dc
input, The Volts Recorder Outputl resistance is 1kl
£ 10 %.

Model 3403A/B
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T1 - Selection of desired range, function, response time, and
measure mode lines,

T2 - Program accept command. T1 and T2 may occur
simuizanaously,

T3 - First transition of Program Flag acknow!edges receipt of
Program Accept command. Program accept ling may be
retyrned HIGH. Must go HIGH before next program
information is to be stored. {Program Fiag signal may be
inverted by changing connection of Wi on Remote
Assermnbly At4,)

T4 - Second transitien of Program Flag indicates program has
been stored. If the Pelayed Measure Mode is selected, a
Remote Measure command may be applied. Refer to
Paragraph 3-23.

T5 - Program Accept must go HiGH before next program
information is to be stored,

T6 - Program seiection lines may be returned HIGH, A fine
need not be returned HIGH unless a subsequent program
change is gesired, T5 and T& may occur simuftaneously.
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Figure 3-4. dB Analog Recorder Output,

3-35. dB. If the instrument incorporates the dB option, a
dB Analog Output is provided in addition to the voltage
output. The voltage level at the dB Recorder Output is
0 mV for a display of 00.0 dB. For readings above or below
0 dB, the recorder output varies * 10 mV per dB. Figure
34 shows the relationship between the dB Recorder
Output, the display, and the range selected. Output
resistance is 1000 £ £ 500 £

34

Figure 3-5, Remote Programming Sequence.

3-36. Non-Sinusoidal Input Signals.

3.37. The Model 3403A/B makes true rms measurements
of non-sinusoidal input signals as shown in the Crest Factor
information in Table 1-2. When the frequency and rms
value of the signal fall within the shaded portion of the
Crest Factor graphs (Table 1-2), a peak voltage greater than
2 times full range wilt cause the 1 indicator and the 3 least
significant digits to flash, indicating that the peak voltage is
beyond the limit of the instrument. When operating the
3403A in the autorange mode, this condition will cause the
instrument to go to the 1000V range and then range
downward to the proper range.

3-38. DIGITAL QUTPUT.
3-39. OQutput Signals and Levels.

3-40. Coded Data. The Model 3403A/B equipped with a
Digital Qutput option provides 7 columns of 1-2-4-8 coded
BCD information, LOW state true. LOW=<+05V,
12 mA maximum sink current; HIGH =+ 5V, 6 k{2 source
resistance, In addition to measurement magnitude, coded
output information includes range, function, polarity, and
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out-of-range conditions. Figure 24 shows the print codes
for a standard -hp- 50508 print wheel, -1248,

3-41. Print Command and Data Flag {3463A only). These
two pulse outputs eccur simultaneously, and are both
either positive-going or negative-going. Pulse polarity is
selected by a connection on the Input/Output Assembly,
A15, If the jumper, W1, is in position A (see Figure 7-20),
the pulses are negative-going, and are positive-going if W1 is
in position B, The Print Command signal goes between OV
and - 10V, and Data Flag between 0 V and + 5 V. The first
transition of either pulse acknowledges receipt of a Remote
Measure command when operating in the Remote mode,
and the second tramsition indicates that valid data is
available, o

3-42. Input Signals and Levels.

3-43. Interface Hold. A continuous LOW level disables
automatic sampling, LOW =+ 0.5V, 12 mA maximum sink
current; or contact closure to ground through <600 £2.
HIGH = + 5V, 6 k§2 source resistance; or open circuif.

3-44. Printer Holdoff. A voltage level between +2 V and
+ 20 V disables automatic sampling, A LOW level (< 0,5 V)
or an open circuit permits automatic sampling.

345, Measure. A LOW > 2 microseconds initiates a- mea-
surement when the Interface Hold input is LOW. This input
may be used whether the instrument has the Remote
option or not. LOW=<+0.5V, 12 mA maximum sink
current; or contact closure to ground through <600 £
HIGH = + 5V, 6 k&2 source resistance; or open circuit.

..3-46. Remote Measure. A LOW input >> 50 microseconds, . .

initiates a measurement when operating in the Remote
mode, The measurement may be delayed or non-delayed
(see Paragraphs 3-23 and 3-33). LOW=<+0.5V, 12 mA
maximum sink current; or contact closure to ground
through <600 £2. HIGH = + 5 V, 6 k§2 source resistanice; or

open circuit.
3-47. Digital Output Isolation Characteristics.

3-48. Option 002 (3403B). Output data lines and input
control lines are referenced to a ground line that is
electrically common with the measurement input Low.
Input Low is connected to chassis {power line) ground at all
times.

349, Option 002, 003 {3403A). Output data lines and
input control lines are referenced to a ground line that is
electrically common with the measurement input Low.
Input Low is normally connected to chassis (power line)
ground, but may be disconnected from chassis ground by
use of the banana jack to BNC adapter provided with the
instrument (-hp- Part No. 5040-5847). Make sure the
adapter is inserted correctly and turned fully clockwise on
the BNC bayonet connector. With the use of this input
adapter, floating measurements may be made only if the

SECTI0N 111

printer or other interface equipment can be floated.
However, under these operating conditions, common-mode
rejection characteristics may be degraded.

3-50. Option 004 and 005 (3403A). Output data and
input control lines are referenced to chassis-(power fine)
ground. The banana jack to BNC adapter (-hp- Part No.
5040-5847) supplied with the 3403A must be used at the
input to disconnect input Low from chassis ground in order
to make floating measurement. Make sure the adapter is
inserted correctly and turned fully clockwise on the BNC
bayonet connector. The instrument will maintain all nor-
mal- and common-mode rejection characteristics under
these conditions.

3-51. REMOTE CONTROL (3483A).

3-52. Options 003 and 005 permit remote programming of
function, range, autorange, and response time. Lines are
afso provided for remote control of sampling. Isolation
characteristics for Remote Control Option 003 are the same
as those given for Digital Output in Paragraph 3-49, and
those for Option 005 are the same as in Paragraph 3-30.
Figure 2-5 shows the Remote Program Connector J3 and
gives required interface information. For all input signals,
LOW=<+0.5V, 12 mA maximum sink current; or con-
tact closure to ground through <600 2. HIGH=+5V,
6 k&) source resistance; or open circuit.

3-53. Remote Programming.
3-54, The remote mode of operation may be selected

either by the front panel switch or by a continuous LOW
connection at the rear panel connector, J3, Either method

.enables remote programming and disables the front panel

function range, and response time controls. Programming of
Range, Function, Response Time, and Measure Mode must
be eniered and stored in the instrument by application of a
Program Accept command. The remote programming se-
quence is shown in Figure 3-5, Autorange and Non-Delayed
Measure Mode must not be programmed at the same time,
or the instrument will not autorange.

3-85. Remote Measurement Control.

3-56, The remote measurement rate is affected by the
programmed response time and measurement mode, and is
discussed in Paragraph 3-23.

3-57. Output Signals.

3-58. Program Flag. This signal is a positive- or negative-
going pulse between 0V and +5 V. The pulse polarity is
selected by a connection, W1, on the Remote Assembly,
Al4, The first transition acknowledges receipt of a Program
Accept command, and the second transition indicates that
the program is stored.

3-68, Print Command and Data Flag. These signals are
described in Paragraph 3-41.

3-5



3-60. dB DISPLAY.

3-61. Option 006 provides a choice of either a voltage or
dB display. The dB display is normally calibrated in dBV
(1 V=0 dB), However, the front panel 4B CAL screwdriver
adjustment allows calibration in dBm 600
{.7746 V=0 dB). To accomplish dBm 600 $I calibration,

B AV S Py W]

set- the 3403A/B FUNCTION to ACdB, RANGE to 1V,
and apply am accurate 7746V at 100 Hz from an ac
calibrator (-hp- 745A). Adjust the dB CAL control for a
display of 00.0 dB. A variable dB REFERENCE controf is
provided with which the reference level may be shifted
downward at least 10 dB for comparison measurements,
This range of reference levels includes dBm 75 £ and dBm
50 8.

3-6
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DECTION 1V

SECTION IV
THEORY OF OPERATION

41. INTRODUCTION.

4.2. A block diagram of the Model 3403A/B is shown in
Figure 7-2. The following paragraphs give a briel descrip-
tion of circuit operation,

4-3. ACCONVERTER ASSEMBLY.
4-4, Attenuatotr.

4-5. In addition to input signal attenuation, the Attenuator
provides frequency compensation on all ranges, When a dc
function is selected, the input blocking capacitor is by-
passed by a reed relay. Aftenuation ratio is also selected by
reed relays. These relays are driven by signals which are
initiated by the front panel switches or by opticnal
autorange or remote program circuits, Table 4-1 shows
attenuator and amplifier gains for each range.

4-5. Input Amplifier.

47, The Input Amplifier circuit is contained in one
integrated circuit package, except for a feedback amplifier
circuit which is used on all ac functions. This feedback
amplifier is connected into the circuit by Field Effect
Transistor (FET) switches. On the .01 V range, the Input
Amplifier gain is 50 and an additional feedbaclt capacitor is

—.switched into the circuit. On.all other.ranges the .gain is. 5. ...

There are two signal cutputs from the Input Amplifier; one
goes to the rms Converter Amplifier, and the other
by-passes the Converter and is used when the “dc only™
function is selected (3403A).

4-8, Converter Amplifier,

4-9. A specially designed dual thermocouple called a
thermopile is used in the Converter Amplifier. Each half of
the thermopile consists of 30 thermocouples in series,
resulting in high sensitivity. The low thermal mass of the
thin-fiim construction permits rapid response to input

signal changes, One half of the dual thermocouple converts
the ac to de, and the other half is used in the dc feedback
loop of the Converter Amplifier. Since a thermocouple is a
non-inear device (output proportional to power input), the
feedback offsets the non-linearity of the input to the
amplifier, resulting in a linear dc output. Using the dual
unit in this manner also minimizes the effect of ambient
temperature drifi. An integrating ac feedback loop is
employed to filter out the ripple in the converter thermo-
couple output. A square-law ampiifier in this'loop offsets
the non-inearity of the thermocouple output to provide a
linear integrating action. In the 3403A, integrating capa-
citance is increased when Slow Response Time is selected,
to permit measurement of signals down in 2 Hz.

4-10, Thermaopile Protection.

4-11. The Converter Thermopile is extremely sensitive to
overload voltages and is easily destroyed, Consequently, a
means of protection has been devised which cuts off the
input to the thermopile when overload conditions exist.
This is accomplished by removing the supply voltages to the
output stage of the Input Amplifier, A comparator ampli-
fier senses the voltage drop across a resistor in the
Converter Amplifier integrating feedback loop. If this
voltage drop indicates an excessive input, the comparator
activates the protection circuit. The protection circuit is

.also. employed. when. switching to..Slow. Response. Time, ... oo

since additional capacitance added to the integrating circuit
may result in an overfoad to the thermopile. The protection
circuit also prevents a surge through the thermopile at
instrument turn-on.

4.12. DC Amplifier,

4.13, The DC Amplifier has a gain of 4 on the .01 V and
.1V ranges, and a gain of 2 on all other ranges. However,
this circuit is designed primarily as a filter amplifier. The
DC Amplifier output is £ 1V for a full-range input in the
“dc only” function, and + 1 V for full range input on ail

Table 4-1. Attenuator and Amplifier Gain.

AL A S a0 A Ty

APPROXIMATE GAIN TOTAL
RANGE ATTEN- | INPUT CONVERTER ne GAIN
UATOR ANP AMP AMP | OUT/RMS IN
Ry 5 50 1 4 100
Y 5 5 1 4 10
1v 1 5 1 2 1
10V 01 5 1 2 ¥
100 v 001 5 1 2 01
1000V 0001 5 1 2 001

e Ty



ranges when an ac function is selected. Final gain adjust-
ments for all ranges are made in the feedback circuit of this
amplifier.

4-14. Canverter Lagic.

4-15. The converter Logic circuits tfranslate the Range,
Function and Response Time selection signals into voltages
which drive the proper reed relays and FET switches.

4-16. CONNECTOR ASSEMBLY.

4-17. The Connector Assembly carries signals and supply
voltages between the AC Converter Assembly and the
Master Board Assembly. In addition, comparator amplifiers
on this assembly determine when the input signal is above
or below the proper level for the range selected, and
activate uprange or downrange indicators (3403A only)
through logic circuits located on the Master Board. These
signals are also used to initiate autoranging if the instru-
ment incorporates this option. Buffer amplifiers are used in
the range and function control lines. If the instrument
incorporates the Isolated BCD option, photo-isolators are
also used in all signal lines.

4.18. DIGITAL PANEL METER.
4-18. Analog Circuits.

4-20. Measurement Technigue. The Digital Panel Meter
uses the dual-slope integration method of analog-to-digital
conversion, The integrator charges toward a voltage pro-
portional to the input voltage for a fixed time of 1/60
second, as shown in Figure 4-1. Consequently, the charging
rate and resulting charge are proportional to the input

ATANS WA g me

is the cutput of a ground comparator circuit and is negative
during the measurement period. This negative portion of
the ocutput is aiso used to turn on the sample indicator.
Polarity of the input signal is determined in the Analog
Circuits.

4.22. Control Logic.

423, To begin a measurement, the sample rate circuit (in
the Logic 1C) generates a Reset pulse which resets the
counter to zero. The frailing edge of the Reset pulse makes
the Switch Drive signal go negative to cause the Integrator
to begin charging. The Clock is disabled during the Reset
puise. Following the Reset pulse, the Counter accumulates
1000 counts {1/60 second) and then causes another Reset
puise to be generated, again resetting the Counter to zero.
This pulse also changes the Switch Drive signal to positive,
causing the Integrator to begin discharging. The Clock is
again disabled during the Reset pulse. During the discharge
time, the Counter accumulates Clock pulses until the
Integrator discharges to zero, at which time a Transfer pulse
is generated, transferring the accumulated count into
storage. The Transfer pulse also places the polarity infor-
mation in storage.

424, Counter/Storage,
4-25, The three decade counters accumulate the number of

clock pulses between the trailing edge of one reset pulse
and the leading edge of the next. The transfer pulse at the

end of a measurement transfers the 1-2-4-8 BCD infor-

mation contained in the Counters into the Storage units.
The “b™ and “c” scan signals from the Scanner unit cause
the BCD information to be placed on the output lines digit
by digit, beginning with the least significant (right hand)

voltage. The integrator is then discharged at a fixed rate
toward a known reference voltage, Since the discharge rate
is constant, the discharge time is proportional to the
amplitude of the charge (and the input voltage). The
Counter accumulates the number of clock pulses received
during the discharge time, and this number is displayed as
the measurement amplitude,

CONSTANT
IO P
CHARGE TIME

|
DISCHARGE TIME

FOR J
e SMBLLER e

wWeUT
~—— FOR LARGER INPUT —J

AaBAR-H- 2445

Figure 4-1. Dual-Slope Integration,

4-21. Analog Circuit Outputs. The Analog Circuits are
almost entirely contained in an integrated circuit package.
In addition tc the integrator, this package contains a
switching circuit which causes the integrator {o charge and
discharge. The “Zero Detect” output to the Control Logic

4-2

Qection 1V

digit. Scanning is continuous, and the display changes only
when a transfer pulse occurs.

4-25. Scanner.

4-27. The “a”, *“b” and *¢” scan signals are produced by
three binary stages driven by a 10 kiz osciliator. These
three signals are gated and the resulting coded sipnals are
used to turn on six transistors in sequence, through which
positive voltage is supplied to the three-digit display. The
three digits are scanned, one-half digit at a time, beginning
at the right. All three digits are scanned in approximately
0.65 milliseconds, and scanning is continuous. The “a” scan
signal is also applied to the Read Only Memory to ensure
that the correct information is read at the proper time for
the right and left half of each digit, The “b” and “c” scan
sigrals to the Storage units cause the correct BCD infor-
mation to be supplied to the Read Only Memory at the
proper time for each digit.

4-28. Memory.

4.29. The Read Only Memory accepts the BCD infor-
mation from the Storage units for each digit, and translates
it into a ten-ine code. This ten-line output is coerdinated
with the right-left scan for each digit to provide a ground

Madel 2ANTAMR
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connection to the proper light emitting diodes, Blanking of
the three digits during an overload condition is accom-
plished by disabling the ground path through the Read
Only Memory.

4.30. Display.

4-31. The display is made up of light emitting diodes, In
addition to the thiee digits controlied by the Scanner and
Memory, an overrange “‘1” lights when the measurement is
1000 or higher. The “1” is controlled by an Overrange
signat from the Control Logic, The horizontal bar of the
polarity symbol is lighted continuously when the “dc only”
function or a dB function is selected. Then, when the input
signal is positive or a dB measurement is greater than 0 4B,
the vertical bar lights. Decimals are conftrolled by logic
circuits on the Master Board Assernbly, and the sample
indicator is on during a measurement period.

4-32, Annunciators.

4-33. The annunciators are light emitting diodes controlled
by logic circuits on the Master Board Assembly.

4-34, Measurement Data Output,

4-35. BCD measurement data for the three digits is
produced serialty, beginning with the right-hand digit, If the
instrument incorporates one of the digital output options,
the serial information is converted to parallel data on the
Input/Output Assembly. In addition, the overrange “1” and
polarity information are supplied continuousty,

4-36. LOCAL CONTROL.

made by switch contact to ground. This contact to ground
is made through the output stage of integrated circuit
inverters. If remote program operation has been selected,
the output fransistors of these inverters are furned off,
disabling the front panei switches.

4-38. REMOTE PROGRAMMING OPTION (3403A).

4-39. Range, function, and response time may be selected
remotely if the instrament has the Remote Control option.
Programming of range and function is accomplished by
contact to ground of coded program lines. Decoding is done
on the Remote Assembly Al4. A “Program Accept” signal
is required to initiate or change a program. Range, function
and response time programming is stored until a succeeding
Program  Accept command is applied. When the range
switch is set to Remote, the Automatic sampling circuit is
disabled, and an external trigger signal must be applied.

4-40. DISPLAY LOGIE.
4-41. Polarity Display.

4-42. The horizontal and veritcal bars of the polarity
symbol are controlled separately, If the dc voltage function

Madal 2AN2 A 2
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is selected (3403 A), the controf logic causes the horizontal
bar to remain on continuously, Also, a gate is enabled
which allows the Auto Polarity signa! to turn on the vertical
bar when the input is positive. If an ac function is selected,
the control logic prevents any polarity display. However, if
a2 dB function is selected, the polarity display is again
enabled, The ¢B Adder circuit then influences the polarity
decision of the Digital Panel Meter, and the polarity symbol
indicates whether the measurement is above or below O dB.

4.43. Decimal Location.

4-44., The range selection signals are gated in such a manner
that the correct decimal is lit for each voltage range. No
decimal point is used for the 1000 V range, If a dB function
is selected, the third, or right hand decimal i{s forced to
remain on.

4-45. Up/Down Range Indicatien (34G3A)..

4-46, The Out of Range Detectors on the Connector
Assembly are adjusted so that the Uprange line goes LOW if
the input is greater than approximately 190 % of range, and
the Downrange line goes low if the input is less than
approximately 17 % of range, If either condition exists, the
RNG annunciator will light, along with the up or down
arrow to indicate the need to select a higher or lower range.
If the peak value of a non-symmetrical input signal is
greater than the rms value to the extent that the peaks are
too high for the range in use, a detection circuif in the
Converter Amplifier produces a Crest Factor signal. This
signzl input to the range indicationdogic may cause the
three least significant digits to blank and the Uprange arrow
to light. If the range and function switches are set to .01 V

. DC, the RNG annunciator and both arrows will light.
T L et ST RSO e T Tese TR I ARGt Or and O APTONS WELIEM e

447, dB [isplay.

4-48. The dB Adder Control fogic provides control signals
to the dB Adder circuit in the Digital Panel Meter if the
insirument has the dB Option 006, This enables the Digital
Panel Meter to add or subtract 20, 40 or 60 dB, according
to the range selected,

448, AUTORANGE OPTION (3403A).

4-50. When Autorange is selected, an Autorange Clock
provides pulses to Uprange and Downrange gates. If either
of these gates is enabled by an autorange (Uprange or
Downrange) signal, the clock pulse is allowed to pass
through to an Up-Down Counter. Outputs from the counter
are applied to a Decoder, which selects the correct range.
The Counter Preset Gate “clears” the counter to the
1000 V range when a Crest Factor signal is received, The
minimum Autorange Clock period is | second when Fast
Response Time is selected, and 10 seconds for Slow
Response Time.

4-51. REMOTE AND AUTORANGE OPTION (3463A).

4-52, If the instrument has the Remote and Autorange
option, Autorange may be selected remotely, In this case,

4-3



since automatic sampling is disabled during remote opera-
tion, the autorange clock pulse is also applied to a gate
which initiates a measurement after the correct range has
been reached. Remote programming of range is accom-
plished by forcing the Up-Down Counter into the correct
siate,

4-53. DIGITAL OUTPUT OPTION,

4-54. The serial BCD information from the Digital Panel
Meter is converted to 1-2-4-8 parallel BCD information,
using the “b” and “c” scan signals provided by the panel
meter, Range and Function information is also coded into
BCD information. These lines, along with the overrange
“1”, polarity, out of range information and a Print
Command signal are available at the BCD Qutput Con-
nector,

4-55, 4B OPTION.

4-56. The output of the AC Converter is a-dc voltage which
is directly proportional to the rms vatue of the input signal.
When a dB function is selected, the Log Converter output is
a de voltage having a logarithmic relationship to the input,
enabling the Digital Panel Meter to display the measure-
ment in decibels. Normally, the amplifier is adjusted so that
1 Vinput = 0 dB. However, the {ront panel dB CAL control
may be adjusted for a dBm (0 dBm = 0.775 V) indication,

4-57. POWER SUPPLIES.
4-58. Analog Circuit Supplies.

4-59, The AC Converter, Log Converter, and the analog
circuits in the Digital Panel Meter are powered by regulated

=2 Vosuppites: - Senstng termineds for-these regalators

are Jocated in the AC Converter Assembly. The + and

- 12V supplies are referenced fo analog ground, and are
voitage regulated and current limited.

4-60. Digital Circuit Supplies.

4-61. Regulated voltages of +5V, -5V and - 10V are
supplied to the digital circuits, In addition, a supply of
approximately +4V is provided for the light emitting
diodes in the display. The +4 V supply is taken from the
emitter of the series pass transistor of the + 5 V supply, and
is not current limited. The - 10 V, - 5V and + 5 V supplies
are voltage regulated and current limited. The - 5 V supply
is developed from the regulated - 10 V supply. An over-
voltage protection circuit is added to the + 5V supply for
the protection of the integrated circuits in the instrument.
The digital circuit supplies are referenced to digital grouad.

4-62. GROUND CIRCUITS.
4-53. Standard instrument Ground.

4-64. In the standard 3403A/B, the analog and digital
ground circuits are connected together. The connection is
made on the Standard Connector Assembly A7, as shown in
Figure 4-2. Also, in the 3403 A, analog ground is normatly
connected to chassis ground through 86 on the AC
Converter Assembly. In the 3403B, analog ground is
permanently connected to chassis,

4-85. lIsclated Instrument Ground.

4-66. In the isolated 34034, digital ground is connected to
chassis ground on the Regulator Assembly A&, In addition,
an adapter (-hp- Part No. 5040-5847) must be used at the
input connector to open S$6, breaking the connection

between Hiiatog Hid sy grounds AT A result the THphT
(analog) ground is isolated from digital and chassis grounds.
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Figure 4-2. 3403A Ground Circuits.
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SECTION V
MAINTENANCE

51. INTRODUCTION.

5-2. This sectioncontains information necessary to main.
tain the Model 3403A/B True RMS Voltmeter. The
following paragraphs describe the Performance Checks,
Adjustment Procedures, Servicing and Troubleshooting,
Schematic diagrams are in Section VII.

5-3. TEST EQUIPMENT REQUIRED.

5-4. Recommended test equipment for maintaining and
checking the performance of the 3403A/B is listed in Table
5-1. Test instruments other than those listed may be used if
their specifications equal or exceed the required character-
istics.

5.5. PERFORMANCE CHECK PROCEDURE.

5-6. Use the following procedures to verify proper oper-
ation of the Model 34G3A/B True RMS Voltmeter, The
3403A/B and test equipment should be operated at a line
voltage of 115 Vac (or 230 Vac) and ambient temperature
of 20°C to 309 C unless otherwise stated. It is recom-
mended that the performance of the 3403A/B be checked
upon recejpt and at regular intervals thereafter. A Perfor-
mance Check Card is provided at the rear of this section for
recording the performance of the 3403 A/B. This card may

...be xemoved. from. the manual and used. as a permanent. .. ...

record of the incoming inspection or of a routine perfor-
mance check. B the 3403A/B is found to be oui of

specifications at any point, refer to the Adjustment
Procedures or to the Troubleshooting Information. Allow
sufficient warm-up for the 3403A/B and test equipment
before proceeding with the Performance Checks. Some of
the following procedures apply to both the 3403 A and the
3403B, Others apply to the 3403 A only, as indicated.

57. ACVOLTAGE ACCURACY CHECKS.
5-8, Mid-Band Frequency Measurements,

5-9. The ac voltage measurement accuracy of the 3403A/B
at frequencies between 10 Hz and 100 kHz may be checked
using an ac calibrator (-hp- 745A) and a high voltage
amplifier (-hp- 746A) as the sipnal source, Use the input
voltages shown i Table 5-2 to verify the ac voltage
accuracy at the frequencies listed. The display should be
within the limits given for each measurement,

5.10. 100 kHz to 10 MHz Measurements.

5-11. AC voltage accuracy at frequencies between 100 kHz
and about 10 MHz may be checked using the test set-up
shown in Figure 5.1 and the test equipment recommended
in Table 5-3, Recommended test equipment models are:
-hp- Model 8601 A Generator/Sweeper; Optimation Model
PA-25 Power Amplifier; -hp- 11051A 045V Thermal

11049A 3 V Thermal Converter; Englehard Model 36850 or
Holt Model 6A, 11 10V and 100V Thermal Converters;

DC DIFFERENTIAL
VOLTMETER /RATIOMETER
hp 3420A/B

T T T
TP
o T EEED@O @m@

|

I CONNEGT

THERMAL
CONVERTER

TEST
SIGNAL
SOURGE

54085/ B-B~3270 G

hp 1250-07 8

\ = e DIREGTLY e [ U] ]

Ll
. ‘E\_ ADAPTER
! UG -84/ U—i050
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hp 3403A/B

0
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ADAPTER I

hp I250-0215
. -
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Figure 5-1. High Frequency Voltage Accuracy Check.
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Table 5-1. Required Test Equipment,

Instrument Type

Required Characteristics

Jse

Recommended Model

DC Voitage Standard

Veoltage: 1 mV to 1000 V

Performance Checks
Adiustments
Troubleshoeting

Hp- Model 7408 DC Standard/
Differential Voltmeter

AC Calibrator /High
Voltage Amplifier

Frequency: 10 Hz 1o 100 kMz

Qutput Level: 1 mV to 1000 vV

Aeccuracy (mid-band}: + 0.1 %

Voitage Stability: = 0.02 % fer
six months

Performance Checks
Adjustrments
Troubleshooting

-hp- Model 745A AC Calibrator/
-hp- Model 746A High Voltage
Amplifier

Function Generator

Frequency: 5 Hz minimum
Output Level: 10V rms sine
wave

Performance Chaeks

-hp- Model 3310A Funetion
Generator

Test Oscillator

Freguency: 1 MHztoc 10 MMz

Cutput Level: 3V rms

Amplitude Flatness: = 0.25 %
{t V and 3 V output)

Performance Chacks

-hp- Mode! 6562A Test Oscillator

AC Amplifier

Cutput Voltage: 10V 10 100V
Frequency: 100 kHzto 1 MHz
Voltage Gain: 20

Output Power: 25 VA

Performance Checks

Optimation Inc.
Mode! PA-25 Power Amplifier

Signal Generator

Frequency: 100 kMHz - 100 MHz
Qutput Level: 2V rms

Performance Checks
Adjustments

-hpe Modet 8601TA Generator/
Sweeper

DC Differential
Volimeter

Range: 1V
Rasolution: 1 uV

Performance Checks
Adjustments

-hp- Model 3420A/8 RC
Differential Voltmeter

Thermal Converters or

Accuracy: Correction Factor

Performance Checks

Reschution: 0.01 mV

Troubleshooting

Thermal Transfer Chart to 100 MHz Adjustments
Standards
Voltages: 460 mV -hp- Model 11051 A
(Y -hp- Model 11050A
EAY -hp- Modet 110484
10V Holt Model A, 11; or
100V Englehard. Medel _36850...
DC Digital Voltrneter | Voltage Range: 10 mV 1o 10V Adiustments -hp- Model 3480A/3482A

Digital Voltmeter/DC Range bUnit

Oscitloscope Bandwidth: decto 10 MHz Troubleshooting -hp- Model 140A/1402A/1423A
Sweep: 0.2 ps to 5 s/div Oscillescope
Sensitivity: 1 mV/div
Capacitor Capacitanee: 1,0 gF Performance Checks -hp- Part No. 01602611
Voltage: 20 vdow
Resistors Resistances: Performance Checks “hpe Part Nos,
152+ 10% /AW Troubleshooting 0684-1021
100 £10% 1/2W 06871011
3% 2 101W 0698-5083

Printed Circuit
Extender Board

20-pin {2 % 19)

Adjustrments (Option
306}

-hg- Part No. 50600091

Digital Recorder

Code and Standard Print
Wheel: -1248

Performance Cheacks

-hp- Model 5055A Digital
Recorder

Printer Cable

36-pin 1o B0-pin

Performance Checks

<hp- 11184A Printer Cable

BNC Connectors
and Adapters

Tee
Adapter, male to male
Adapter, female to femate

Performance Checks
Adjustments

-hp- 1260-0781
-hp- 1250-0216
Amphenal, UG-914/U-1060
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Mode} 3403A/B

PERFORMANEE CHECKS

Section V

Table b-2. Mid-Band AC Voltage Checks.

Function Test Signal Maximum
3403A 34038 Range Voltage Frequency Display Error Test Signat Source
AC Voits R 10 mv 106 Hz £5 counts AC Caliprator
AC Volts O1v 10 mv 100 kiz +5 counts
AC Volts AV 20 my 160 kHz2 4 counts
AC Volts AR 100 mv T kHz +4 counts
AC Volts 1v [IRAY) 200 Hz + 3 counts
AC Volis 1v v 20 kHz +4 counts
AC Volts 0V HOAYS 100 kHz £ 4 counts
AC Voits 10V 15 v 100 Hz +5 counts
AC Volits 106 Vv 20V 50 Hz +2 counts
AC Volts 100 vV 100 v 50 kHz +4 counts
*PC+ AC 100 v 100 v 20 Hz +§ counts
*DC + AC - iV 1V 10 Hz +6 counts
*RC+ AC - v 100 my 20 Hz +10 counts
AC Volts 1000V 1000 v 100 Hz +5 counts AC Calibrator and
AC Volts 1000 v 1000 v 10 kHz +5 counts High Voltage Amplifier

* Slow response time (3403A enly}.

-hp- Model 3420A/B DC Voltmeter/Ratiometer. Use the

following procedure for each measurement in Table 5-3.

The measurement uncertainty of the thermal convester
must be taken into zccount in each measurement,

e. Adjust signal generator output level to return de

differential voltmeter to null indication.

f. 3403A/B display should be within limits shown for

each check.

a. Set 3403A FUNCTION to AC, 3403B MODE to
VOLTS, Select proper range. Set 34G3A RESPONSE TIME

to FAST.

b. Set signal generator frequency to 100 kHz and adjust

output level to obtain correct 3403A/B display according
to voltage measurement to be checked.

¢. Adjust de differential voltmeter for null indication,

d. Change signal generator to frequency to be checked.

Table 5-3. 100 kHz to 10

5-12. 10 MHz to 109 MHz Measurements,

range of the 3403A/B involves significant problems that are
not present at the frequencies covered by other general
purpose ac voltmeters, At high frequencies, any measure-
ment involves transmission line problems of impedance
mismatch, standing waves, etc, Even minor variations in the
hardware connections can cause significant differences. For
these reasons, gven the National Bureau of Standards

MHz Checks.

Test Signal Maximum Other Equipment
Range Voitage Freguency Display Error = Test Signal Source Required
R 100 mv 1 MMz + 22 counts Signal Generator 0.45 V Thermal Converter,
AV 100 mV 10 Mz % 22 counts DC Differential Voitmeter
1V 1V 2 MMz £ 12 counts Signal Generator 1V Therma! Converter,
1V 1V 8 MHz & 12 counts DC Diferential Volmteter
10V 3V 500 kHz + 4 counts Signal Generator 3V Thermal Converter,
10V v 5 Mtz + 5 counts DC D#Eferential Voltmeter
10V oV 1 Mz + 12 counts Signal Generator, 10 V Thermal Converter,
10V v 5 MiHz + 12 counts Power Amplifisr DC DiFferential Voltmeter
100 v 100V 500 kMz + 12 counts Signal Generator, 100 V Thermal Converter,
100 v 100 v T Mz + 12 counts Power Amplifier DC DiFferential Voitmeter
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calibration of the thermal converters used as references for
the 3403A/B accuracy checks includes an uncertainty of up
to * 1.5 % when measured in a specific hardware configi-
ration.

5-14, For optimum accuracy, high frequency measure-
ments should be made using matched source, load, and
cable impedances. Since the 3403A/B input is untermi-
nated, the most satisfactory configuration is shown in
Figure 5-1, where the reference thermal coaverter is
electrically as close as possible to the 3403A/B input. This
is the method used at the factory for calibration and test of
the instrument. Because of the difficulties described in
Paragraph 5-13, the accuracy specifications at frequencies
above about 10 MHz are defined using the input hardware
connections shown. Measurement in any other configu-
ration can be expected to give different results.

5-15. The .1 V and 1 V ranges should be checked at the
frequencies shown in Table 5-4, using the test set-up and
hardware configuration shown in Figure 5-1. The recom-
mended signal geserator is -hp- Model 8601 A Genera-
tor/Sweeper, and the other equipment is the same as listed
in Paragraph 5-11. Use the procedure in Paragraph 5-11 for
each check.

5-16. Low Frequency Measurements (3403A).

5-17. The accuracy of the Model 3403 A may be chacked
on the .1V, 1V, and 10V ranges at {requencies down to
5 Hz using a function generator (-hp- Model 3310A) asa
signal source. The thermal converter cannot be used at
frequencies below 5 Hz. Connect the equipment as shown
i Figure 5-1 and use the following procedure, which
checks the 1 V range as an example.

a. Set 3403A FUNCTION to AC VOLTS, RESPONSE
TIME to SLOW, RANGE to 1 V.

b. Set function generator frequency to 100 Hz and
adjust output level to obtain 3403 A display of 1.000 V.

¢. Adjust de differential voltmeter for null indication.
d. Change frequency to 5 Hz and adjust function

generator output level for null indication on differential
voltmeter,

PERFORMANCE CHECKS
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e. Display should be 1.000 V % 6 counts.

f. The .1V and 10V ranges may be checked in the
same manner.

5-18. dB ACCURACLY CHECK (Option 086).

5-19. The input to the Log Converter is the dc cutput of
the AC Converter, and is + 1 V for a full-range input on any
range. Since the accuracy and flatness of the AC Converter
have been verified by the preceding checks, the dB
measurement( accuracy may be verified by checking the
calibration and Hnearity of the Log Converter and the
operation of the adder circuit in the Digital Panel Meter. An
ac calibrator and a high voltage amplifier are required for
this check.

a. 3403A: Set FUNCTION to AC dB, RANGE to 1V,
4B REFERENCE control fully counterclockwise to CAL
position, RESPONSE TIME te FAST. 3403B: Set MODE
to dB, RANGE to 1V, dB REFERENCE fully counter-
clockwise to CAL position.

b. Connect ac calibrator to 3403A/B input and set
catibrator output to 1.0000V and 100 Hz. 3403A/B
display should be -00.2dB to +00.2 dB. If not, adjust
front panel dB CAL screwdriver adjustment for display of
00.0 dB, with polarity symbot alfernating between +and -

¢. Select ranges and input voltages listed in Table 5-5,
leaving ac calibrator frequency set at 100 Hz. 3403A/B
display should be within limits shown in each case.

d. -Reduce ac calibrator eutput and disconnect. - -

5.20. DC VOLTAGE ACCURACY CHECK (3403A).

5-21. A de standard (-hp- 740B) is required for this check.

a. Set 3403A FUNCTION to DC VOLTS, RANGE to
1V, RESPONSE TIME to FAST. Short input and adjust
front panel DC ZERO control.

b. Connect dc standard to 3403A input and adjust
standard output voitage to +.100000 V. 3403A display
shouid be +99.2 mV to + 100.8 mV,

Table 5-4. 10 MHz to 100 MHz Checks.

Test Signal Maximum ‘ Other Equipment
Range Voitage Frequency Display Error Test Signal Source Required

1Y 100 mvV 20 MHz + 22 counts Signal Generator (.45 V Thermal Converter,
1V 100 mvV 40 MHz % 52 counts D¢ Differential Voltmeter
EAY 100 mvV 100 MHz + 102 counts

TV PV 20 Mtz £ 27 counts Signal Generator 1 V Thermal Converter,
1V tv 40 MHz + 52 counts DC Differential Voitmeter
tv v 100 MHz £ 102 counts

5-4
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Table 5-5. dB Accuraey Check.

34038
Range

input
Voltage

[yisplay
Limits

1TV 031620V
AV 016000 V
01V | 001000V
10V | 10,0000 V
10V | 15,0000 V
100.000 Vv
100.060 v

-088dBto -10.2dB
-18.8dBto -202d8
-308dBwo -402d8
+19.8dB to +20.2dB
+23.3dB to +23.7 d8
+ 328 dB to +40,2d8
+30.8dB to +40.2dB

c. Set RANGE to 1€V, short input, and adjust DC
ZERO.

d. Select ranges and positive and negative input voltages
shown in Table 5-6. Display should be within limits
indicated in each case.

Table 5-6. DC Volitage Accuracy Check.

3403A input Display

Range Voitage Limits
AV |+ 100000 vV £ 0892 mV to 100.8 mV
AV 2 070000 vV #69.2 mVto 708 mV
AV +.040000 V + 303 mV to 40.7 mv
VR 010000 vV #0283 mVto 10.7 mV
TV | £0.10000 vV + 087 V1o 103V
1V | =£0.50000V 486 V to B04 V
1V | % 1.00000 VvV + 986 Vio 1.004 v

omecfrsssecn 1Moo 2.1 00000 Moo v
10V | £ 5.00000 vV
10V | £ 10,0000V

+ 4896 Ve 5.04 V
+886Vtio1004V

100V | £ 10.0000 V +09.7 V1o 103V

100V | £ 50,0000V 436 Vieb04 VvV

100V | = 100,000 V +99.6 V1o 1004 V
1000 vV | + 106.000 V + 096 V to 104 V
1600 vV | + 500,008 V + 495 V 10 505 V
100G V | + 1000.00 v* + 995V to 1005 v

* 1 -hp- Model 740B is used as dc standard, do
not apply negative voltage greater than - 500 V,

5-22. AC NORMAL-MODE REJECTION CHECK
{3403A).

5-23. This check indicates the ability of the 3403A to
reject ac signals of 60 Hz and greater in the DC function.
An ac calibrator (-hp- 745A) is required for this check.

a, Set FUNCTION to DC VOLTS, RANGE to 10V,
RESPONSE TIME to FAST.

b. Short 34034 input and adjust front panel DC ZERO
until display is at least 50 counts (positive or negative).
Note reading.

PERFORMANCE CHECKS
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¢. Disconnect input short and connect ac calibrator to
3403A input. Set calibrator output-to 20.0000 V at 60 Hz.

d. 3403A display should not vary more than £ 0.02V
from reading noted in step b, indicating normal-mode
rejection of 60 dB, where:

normal-mode voltage

NMR =20 10g St on reading (volts)

e. Disconnect ac calibrator, shert 3403A input and
readjust DC ZERO for zero display.

5-24. AC COMMON-MODE REJECTION CHECK
{3403A).

5-25. Effective common-mode rejection is the ratio of the
common-mode voltage to the resultant error in reading with
1 k82 unbalance in either lead. An ac calibrator, a 1 k§2
resistor, and an input adapter (-hp- Part No. 5040-5847) are
required. (See Figure 5-2).

5-26. AL Velts Functien.

a. Attach input adapter (supplied with 34034) to
3403A input, This adapter is necessary to make floating
measurements,

b. Connect 1 k&2 resistor and ac calibrator to 3403A as
shown in Figure 5-2.

c. Set 3403A FUNCTION to AC VOLTS, RANGE to
.1V, RESPONSE TIME to FAST.

d. Adjust ac calibrator output to 100V at 60 Hz.

3403A display should be less than 100.0 mV, verifying
effective common-mode rejection greater than 60 dB,
where:

common-mode voltage
effect on reading {(volts)

ECMR = 201log

b-27. DE Volts Function.

5-28. Effective common-mode rejection in the DC VOLTS
function is the sum of the common-mode rejection in the
AC VOLTS function and the ac normal-mode rejection.

5-29. DIGITAL OUTPUT CHECK.

5-30. The digital output of the 3403A Options 002, 003,
004 or 005, and the 3403B Option 002 may be checked by
the following procedure. An ac calibrator (-hp- 745A),a de
standard (hp- 740B), a digital recorder (-hp- 5055A), and a
printer cable (-hp- 11184 A) are required for this check.

3. Connect ac calibrator to 3403A/B input, digital
recorder to BCD output. Recorder must accept -8421
input.

5-5
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AC CALIBRATCR

hp 745A
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Figure 5-2. AC Common-Mode Voltage Check.

b. 3403A: Set FUNCTION to AC VOLTS, RANGE to
01V, RESPONSE TIME to FAST. 3403B: Set RANGE to
L1 V; if instrument has dB option, set MODE to VOLTS.

c. Adjust ac calibrator output for 3403A/B display of
1000 mV,

d. Allow recorder to print at least one reading. Printout
should be as indicated in first line of Table 5.7,

e. Adjust ac calibrator output for 3403A/B display of
17.77 mV, Printout should be as shown in line 2 of Table
5-7.

f. Select function, range and input as shown in the
remainder of Table 5.7, within the capabilities of vour
instrument, and compare printout in each case. “x” in
printout column of Table 5-7 indicates that the number

printed is immaterial to this test,

12510293 (Amphenol No. 57-30240). No input signal is
required except for step g.

a. Program Remote Control. Observe that REM annun-
ciator is on and that the Sample Rate indicator does not
flash. Continue to program Remote Control throughout the
remaining checks,

b. Program each function and verify proper operation
by observing AC, DC and dB annunciators,

NOTE
A Program Aeccept command is required to initiate or
change a remote program.

¢. Disconnect function programming and program each
range. Verify proper range selection by observing decimals
and V/mV annunciators.

|
]
(9

5-31. REMOTE CONTROL CHECK (3403A).

5-32. The following procedure checks remote operation of
the 3403A Option 003 or 005, Remote program signal
requirements are shown in Figure 2-5. The mating connec-
tor for the Remote Program Connector I3 is -hp- Part No,

d. Program Delayed Measure Mode and Fast Response
Time. Range and function program lines may be left open,
thus programming the 1000V range and DC + AC Volts.
Initiate a measurement with 2 Remote Measure command.
Verify that the Sample Rate indicator Lights about 1 second
after Remote Measure command is applied.

Table 5-7. Digital Output Check,

Printer Column
Function Range Input 7 6 5 4 3 2 1

AC Volts KEXIY 10.000 mv 2 1 1 ¢ 0 0 5
AC Volts o1V 17770 mvV 2 k| t 7 7 7 5
AC Volts D1V 20.000 mV 2 3 t X X X 5
AC Volits g1V 1,000 mv 2 5 0 X X X 5

AC Volts AV none 2 5 0 x X x 4
AC Volis 1V none 2 5 0 X X e 3
AC Voits 10V none 2 5 0 X X X 2
AC Volts 00V ngne 2 5 0 X X X 1

AC Voits 1000 v none 2 5 8] X X X 0
ACdB 1v noneg 6 5 X X X X 3
DC+ ACdB 1V none 4 5 X X X X 3
DC + AC Volts 1V none 0 5 X X X X 3
DC Volts LA +1.0000 v 1 1 X X X X 3
DC Volts LAY - 1.0000 Vv 1 ] X X X X 3
DC Volts 1Y -2.0000 v 1 2 X x X x 3
DC Volts 1V +2.0000 v 1 3 X X x X 3
DC Voits 1V + 1000V 1 5 X X X X 3
OC Volts 1V - 1000 vV i 4 X X X X 3




PERFORMANCE CHECK CARD

Hewlett-Packard Model 3403A/8 Tests Performed by
True RMS Voltmeter
Serial Number Date
Paragraph Description Reading Test Limits
5-8 Mid-Band Frequencies
Range Input Frequency Min.  Max.
L1V [0mv 100 Hz 585 10.05
L1V 0 mv 100 kHz 9.95 10.05
AV 20 mv 100 kHz 19.6 20.4
AV 100 mV I kHz 99.6 100.4
Y 05V 200 Hz A97 503
1V 1V 20 kHz Y96 1.004
16V {IAY 100 kHz 996  10.04
v 15V 100 Hz 1495 1505
100V 0V 50 Hz 19.8 20.2
160V 100V 30 kHz 39.6 £00.4
100V 100 V *20 Hz 99.4 100.6
v 1V *10 Hz 994 1.006
AV 100 mV *20 Rz 99.0 101.0
1000V 1000V 100 Hz 995 1005
1000V 1000V 10kHz 995 1003

* Slow response time, 3403 A only.




PERFORMANCE CHECK CARD (Cont’d)

Paragraph Description
5-10 100 kHz to 10 MHz
Range Input
AV 100mV
AV 106 mV
1V 1v
Y 1V
v 3V
1A 3V
tov HOY
v 0V
100 V 100V
100V 100V
5-12 10 MHz to 100 MHz
AV 100 mV
AV 100 mV
Y 100 mVy
v v
(Y 1V
1V 1V
5-16 Low Frequency
PV 1V
5-18 dB Accuracy (Optional)
Range Input
1V 031620V
AV 0.10000 V
RUY 0.01000V
1oV 10,0000V
1ov 15.0000V
106 v 100,000 V
1000V 1000.00V

Frequency

1 MHz

10 MHz

2 MHz
& MHz

500 kHz

5 MHz

I MHz

5 MHz

500 kHz

1 MHz

20 MHz

40 MHz

100 MHz

20 MHz

40 MHz

100 Mitz

5 Hz

Reading

-09.8
-19.8
-39.8

+19.8
+23.3
+39.8
+59.8

Test Limits

Min. Max.
97.8 102.2
97.8 02,2
H8Y [.012
U988 1.012
2.96 3.04
2.95 3.05
9.88 10.12
9.83 10.12
98.8 01,2
98.8 1012
97.8 102.2
94.8 105.2
89.8 110.2
978 1.022
948 1.052
BOR 1,102
994 1.006
Max.
-10,2
-20.2
-40,2
+20.2
+23.7
+40.2
+60.2



Paragraph

5-20

5-31

PERFORMANCE CHECK CARD (Cont’d)

Description

DC Voltage Accuracy (3403A)

Range

AV
a1V
AV
N

v
v
Y

10V
fov
1ov

100V
100V
100V

1000 V
1600V

CA000NV.

nput

200000V
070000V
040000 V
010000 vV

ke M

610000V
+ (0.50000 v
* 1.00000V

1.00000 V
5.00000 V
16.0000V

o e

Sy

I+

10,0000V
1 50,0000 V
* 100000 vV

* 100.000 V
+500.000 V
+.1000.00.V

Pos.

Reading

Neg.

AC Normal-Mode Rejection (3403 A)

AC Common-Mode Rejection (3403A)

Digital Output Check (Optional)

Column 1, Data Multiplier

Columns 2-- 5, Data
Column 6, Polarity, OL, Underrange

Column 7, Function

Remote Control Check (3403 A Option)

Range

Function

Response Time
Delayed Mode
Non-delayed Mode

Autorange

Test Limits

Min. Max.
99.2 100.8
69.2 70.8
39.3 40,7
(9.3 10.7
097 103
496 504
9946 1.004
097 1.03
4,96 5.04
996 10.04
09.7 10.3
49.6 504
99.6 1004
096 104
495 505
Q05 . . . 1005 ..
£ 002V
100.0 mV
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¢. Change Response Time program to Slow and repeat
test in step d. Verify that the Sample Rate indicator lights
about 10 seconds after Remote Measure command is
applied,

f. Program Non-delayed Measure Mode and Fast Re-
sponse Time. Repeat previous test and observe that the
Sample Rate indicater lights immediately when measure
command is applied.

g. Apply input of 1 V at 100 Hz. Program AC Volts,
1000 V range, Delayed Measure Mode, Fast Response Time,
and Autorange. Initiate a measurement and verify that the
instrument ranges to the 1V range and reads correctly.
After instrument has completed autoranging, disconnect
input and verify that instrament remains on the 1 V range
(do not initiate a measurement).

5-33. ADJUSTMENT SEQUENCE.

5-34, The following procedures should be performed only -

after it has been determined from the performance checks
that the Model 3403A/B is out of specifications. If any
adiustment in this procedure cannot be made correctly,
refer to the Troubleshooting Procedures, Cover removal and
access to adjustments are shown in Figure 5-3, and the
location of adiustments is given in Figure 54,

5-35. If the Performance Checks indicate an error only
below approximately 30 % of range, and only in AC
functions, it may be possible to correct this error by
adjusting the RMS Converter Balance. Refer to Paragraph

---3-66,-Hinal-Converter-Balance-Adjustments

ADJUSTMENT PRGCEDURES

Section V

5-38. ACCESS TO ADJUSTMENTS.

5-39. Open the 3403A/B and the AC Converter Assembly
as shown in Figure 5-3. Turn the instrument on and allow
to warm up fer at least 1 hour,

THE COMPONENTS AND PRINTED CIRCUIT BOARDS
WITHIN THE AC CONVERTER ASSEMBLY MUST BE
KEPT CLEAN AND FREE FROM FINGERPRINTS OR
OTHER CONTAMINATION, OR PERFORMANCE MAY
BE DEGRADED. IF COMPONENTS OR WIRES IN THE
ATTENUATOR AREA ARE MOVED, CALIBRATION AT
HIGH FREQUENCIES MAY BE ALTERED.

5-40. POWER SUPPLY ADJUSTMENTS.

541, A digital voltmeter having 5-digit resolution (for
12 V measurement) is required for these adjustments. Test
points and adjustments are on the Regulator Assembly, A6,

a. Conpect digital voltmeter between + 5 test point and
digital ground &7 . Adjust ASR22 for voltmeter reading
of +5.800V + 0,050V, .

b. Connect digital voltmeter between - 10 test point and
digital ground. Adjust A6R14 for digital voltmeter reading
of - 10.000 V £ 0010V,

¢. Measure voltage at - 5 test point (to digital ground).
Voltage should be - 5.00 V £ 0.40 V. If not, troubleshoot

5-36, If an error is present that is consistent from range to
range and on all functions, it may be possible to correct the
error by adjustment of the Digital Panel Meter, To
determine if the error is in the AC Converter or the Digital
Panel Meter, perform the following check. An ac calibrator
and a de digital voltmeter are required.

a. 3403A: Set FUNCTION to AC VOLTS, RANGE to
1V, RESPONSE TIME to FAST. 3403B: Set MODE to
VOLTS, RANGE to 1 V.

b, Connect ac calibrator to 3403A/B input and adjust
calibrator output to 1.0000 V at 100 Hz.

¢. Measure vohage at rear panel VOLTS recorder cutput
terminals with a digital voltmeter,

d. If the digital voltmeter reading is +1.0000V
£ 0.0040, proceed to the Digital Panel Meter Adjustments,
Paragraph 5-56. If the error is greater than * G.0040 V,
perform the complete adjustment procedures,

3-37. With the exception of the above conditions, the
Adjustment procedures must be performed in the order
given unless otherwise stated within the procedure,

~5-V-regulater-cireutt-(AGQS:

d. Connect digital voltmeter between + 12 test point
and apalog ground % . Adjust A6R4 for voltmeter
reading of + 12.000V £ 0.010V.

e. Connect digital voltmeter between - 12 test point and
analog ground. Adjust A6R9 for voltmeter reading of
-12.000V £ 0010V,

5-42. ZERO ADJUSTMENTS.
5-43. 3403A Amplifier.

5-44. A digital voltmeter having 0.01 mV resolution is
required for these adjustments. All adjustments must be
made in the order given.

a. Set 3403A FUNCITON to DC, RANGE to 10V,
RESPONSE TIME to FAST, INPUT open.

b. Connect digital voltmeter between test point H (A2)
and analog ground. The AC Converter box is analog ground.

c. Connect short circuit between pins 7 and § of J10,
which is the printed circuit connector at the center of A3,
providing connections to and from the converter assembly,

5.7
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Step A

Turn instrument upside down and remove all four screws in
each side to remove side and bottom covers,

Step C

Remove AC Converter from instrument, Remove screws
around casting and carefully open lid. Attach the two parts in
the manner shown, using two or three screws,

Step B

Step D

Remove one screw from each side frame to release front
panei,

Replace AC Converter and Connector Assernbly in instru-
ment in position shown,

Figure 5-3. Access to Adjustments.

d. Adjust A2R11 for digital voltmeter reading of O
% 1.0 mV, Remove short circuit,

e. Adjust front panel DC ZERO for digital voltmeter
reading of 0 % 0.05 mV.

f. Set FUNCTION to AC VOLTS. Adjust A2RI18 for
digital voltmeter reading of 0 + 0.1 mV,

g. Set FUNCTION to DC VOLTS. Connect digital
voltmeter to test point D {A3). Short test point H to analog
ground,

5-8

h. Adjust A3R8 for digital voltmeter reading of 0
% (.1 mV. Remove short from test point H.

5-45, 34038 Amplifier.

5.46, A digital voltmeter having 0.1 mV resolution is
required for these adjustments. All adjustments must be
made in the order given.

a. Set 3403B MODE to VOLTS, RANGE to 10V,
INPUT open.
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3403A 3403A Serial Number

AZR7T  A2CT0  AZRIT  AZR23 1181 AGB3§1 and up,

A3R8 A3R12

— AURTY

AZR4 34038 and 3403A Serial Number

A3R1G 1124A00350 and below,

34038

A2C14  A2R7  A2C10

ABR14 ABR22 ABRY ABR4A
-10 Vv +5V -12 v +12V

3403A/B

AT(11}1
= AT(1THRNM
AT{11)R13

3403A/B

A12R8

A12R19  A12R29  A12R38 AI2R13

i A12R3

3403A/8

AZ2R5 A22R2
TEST
POINT

Figure 5-4. Loecation of Adjustments.



2) With iépﬁt of 10.000 V at 30 kHz (as in step o),
adjust A2C10 for minimum reading on the digital volt-
meter.

3} If digital voltmeter reading is less than 0981,
adjust A2C10 for reading of 1.0000V % (.0002V and
proceed to step p.

4} If digital voltmeter reading is greater than 0.981,
replace AZCY with the value indicated in Table 5-8.

Table 5-8. Selection of A2CY.

Reading A2C9 Value
0.981 10 1.011 12 pF
1.012t0 1.024 24 pF
1.02510 1.038 33 pF
1.037 10 1.048 43 pF
1.049 or greater 51 pF

p. Set 3403A RANGE to 100 V, Adjust input 10 160V
at 30 kHz.

q. Adjust A3R14 for digital voltmeter readmg of
L6000V £ 0,0003 V,

1. Change input frequency to 100 Hz. Adjust A2R9 for
digital voltmeter reading of 1.6000 V £ 0.0003 V,

5-54. HiGH FREQUENCY ADJUSTMENTS.

5-55. All the previous adjustments must be correct before
beginning this procedure, The atfenuator shield must be left

d. Adjust ac calibrator output to 010000V at
100 kHz. Note digital voltmeter reading.

e, Disconnect ac calibrator and replace with high
frequency signal generator. Connect 45V thermal con-
verter zs shown in Figure 5-1,

f. Set sigral generator frequency to 100 kHz and adjust
output amplitude so that digital voltmeter reading is the
same as noted in step d.

g. Disconnect digital voltmeter from AC Converter and
connect to thermal converter, Note reading.

NOTE
The measurement ervor of the thermal converter at the test
signal frequency must be taken into account in each step
where the thermal converter output Is measuved.

h. Change signal generator frequency te 90 MHz and
adjust output amplitude for digital voltmeter reading noted
in step g.

i. Disconnect digital voltmeter from thermal convertes
and connect between test point D and analog ground.
Adjust A2R71 for digital voltmeter reading of 1.000V
0,002V,

j. Disconnect thermal converter. Replace signal gener-
ator with, ac calibrator.

k. Set 3403A/B RANGE to ! V. Adjust ac calibrator
cutput to 04000V at 100 kHz. Note digital voltmeter
reading at test point D,

e

in place while these adjustments are made. A high fre-
quency signal generator {-hp- 8601 A), an ac calibrator (-hp-
745A), a digital voltmeter (-hp- 3480A/3482A), and two
thermal converters, 45V (-hp- 11051A), and 3V (-hp-
11049 A) are required for these adjustments.

IF COMPONENTS OR WIRES IN THE ATTENUATOR
AREA ARE MOVED, CALIBRATION AT HIGH FRE-
QUENCIES MAY BE ALTERED.

a. Using ac calibrator as test signal source, conmect
calibrator to 3403A/B as shown in Figure 5-1. This is the
configuration used at the factory for testing and calibrating
the 3403A/B. Any other configuration can be expected to
give different results, Do not connect thermal converter at
this time.

b. 3403A: Set FUNCTION to AC VOLTS, RANGE to
.1V, RESPONSE TIME to FAST. 3403B: Set MODE to
VOLTS, RANGE to .1 V.,

¢. Connect digital voltmeter between {est point I on
A3 and analog ground {converter box).

5-12
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ADJUSTMENT PROCEDURES

l. Replace ac calibrator with signal generator. Connect
A3 V thermal converter to test set-up,

m. Set signal generator frequency to 100 kHz and
adjust output amplitude for digital voltmeter reading noted
in step k.

r. Disconnect digital voltmeter from AC Converter and
connect to thermal converter. Note reading.

o. Change signal generator frequency to 90 MHz and
adjust output amplitude for digital voltmeter reading noted
in step n.

p. Disconnect digital voltmeter from thermal converter
and connect between test point D and analog ground.
Adjust AZRS5 for digital voltmeter reading of 04000V
+(.0002 V.

a. Disconnect thermal converter. Replace signal genera-
tor with ac calibrator.

1. Set 3403A/B RANGE to 10 V. Adjust ac calibrator

output to 2.000V at 100kHz, Note digital voltmeter
reading at test point D,

Model 3403 A/B



AFR LA ST TR b

s. Replace ac calibrator with signal generator. Connect
3V thermal converter o test set-up.

t. Set signal generator frequency to 100 kHz and adjust
output amplitude for digital voltmeter reading noted in step
r.

u. Disconnect digital voltmeter from AC Converter and
connect to thermal converter., Note reading.

v. Change signal generator frequency to 90 MHz and
adjust output amplitude for digital voltmeter reading noted
in step u.

w. Disconnect digital voltmeter from thermal converter
and connect between test point D and analog ground.
Adiust A2R7 for digital voltmeter reading of 0.2000 V
+0.0004 V,

x. Disconnect test set-up. Turn 3403A/B off. Close AC
Converter box, making sure seal is in place, and replace all
screws. Replace AC Converter in instrument and turn on,

5.56. DIGITAL PANEL METER ADJUSTMENTS.

5-57. Ali preceding adiustments (with the exception of the
High Frequency Adjustrents if required test equipment is
not available) must be completed before performing the
Digital Panel Meter Adjustments, unless these adjustments
are being performed as a result of the check given in
Paragraph 5-36.

5-58. 3043A Panel Meter.

5:39. A de standard and adigital voltmeter having 0.0 v

resolution are required for these adjustments. All adjust-
ments except front panel DC ZERO are available from the
front of the Digital Panel Meter Assemnbly and are on the
Analog Assembly, This assembly may be either A22 or
A23, depending upon the options included in the instru-
ment. The designation A22 used in this procedure applies
to all instruments, since the adjustments are identical,

a. Set 3403A FUNCTION to DC, RANGE to 10V,
RESPONSE TIME to FAST, INPUT shorted. Connect
digital voltmeter to Volis Recorder output on rear panel.

b. Adjust front panel DC ZERO for digital voltmeter
reading of 0 + 0.10 mV.

¢. Connect digital voltmeter to test point between
A22R5 and A22R2. Adjust A22R1 for digital voltmeter
reading of § + 0.3 mV.

d. Adjust A22R2 so that 3403 A polarity symﬁbi flashes
equally between + and -,

e. Connect digital voltmeter to volts recorder output.

Adjust front panel DC ZERO for digital voltmeter reading
of 0.5 mV £ 0,05 mV,

Madal UN2A M
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f. Adjust A22ZRS5 so that 3403 A display flashes equally
between $.00 and 0.01.

g, Remove short from input and apply + 15.000 V from
dc standard.

h. Adjust front panel DC ZERO for digital volimeter
reading of 1.5005 V £ 0.0001 V.

i. Adjust A22R3 so that 3403A display flashes equally
between 15.00 and 15,01,

j. Repeat steps ¢ through i one time, Disconnect dc
standard,

k. Short input, Adjust front panel DC ZERO so that
3403A display is 0.00 and polarity symbol flashes equally
between + and -,

560, 34038 Panel Meter.

5-61. An ac calibrator and a dc digital voltmeter are
required for these adjustments. All preceding adjustments
{with the exception of the High Frequency Adjustments if
proper equipment is not available) must be completed
before performing the Digital Panel Meter Adjustments,
unless these adjustments ate being performed as a result of
the check given in Paragraph 5-36.

a. Set 34038 MODE to VOLTS, RANGE to 10V,
INPUT open.

b. Connect digital voltmeter to volts recorder output.

o G Aeliast-A22 RE and - A22R2 to. mechanical-center

d¢. Connect ac calibrator to input and adjust calibrator
frequency to 100 Hz. Adjust output level to obtain digital
voltmeter reading of + G,1705 V £ (L0005 V.

e. Adjust A22RS so that 3403B display aliernates
equally between 1.70 V and 1.71 V.

f. Adjust calibrator output level to obtain digital voli-
meter reading of + 1.7005 V + 0.0005 V.,

g. Adiust A22ZR3 so that 3403B display alternates
equally between 17.00 Vand 17.01 V.

h. Repeat steps d through g.

5-62. OUT-OF-RANGE ADJUSTMENTS.

5-63. An ac calibrator is required for these adjustments
which set the points at which uprange and downrange
blanking occurs. Both adjustments are on the Connector
Assembly. This assembly is A7 in the 3403B, and may be
either A7 or All in the 3403A, depending on the options
inctuded. The A7 designation used in this procedure applies
to all instruments, since the adjustments are identical.

5-13
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a. 3403A: Set FUNCTION to AC VOLTS, RANGE to
10V, RESPONSE TIME to FAST. 3403B: Set MODE to
VOLTS, RANGE to 10 V.

b, Apply input of 19.500V at 100 Hz from ac cali-
brator,

c. Adjust A7TR11 to the point where the 3-digit display
goes from on to off, (The overrange “1” should remain on.)

d. Reduce input voltage to 1.650 V and adjust ATRI3
to the point where the display goes from on to off.

584. LOG CONVERTER ABJUSTMENTS.

5-65. The Log Converter {Option 006) may be adjusted at
any time after the Gain Adjustments, Paragraph 5-52, have
been completed. An ac calibrator, a digital voltmeter able
to resolve 0.0l mV, and a 20-pin (2 X 10) printed circuit
extender board (<hp- Part No. 5060-0091} are required for
this procedure.

a. 3403A: Set FUNCTION to AC VOLTS, RANGE to
1 V, RESPONSE TIME to FAST, dB REFERENCE fully
counierclockwise to CAL position. 3403B: Set MODE to
VOLTS, RANGE to 1V, dB REFERENCE {ully counter-
clockwise to CAL position.

b, Short test point 7 to ground (at top end of A12C1 or
C2). Connect digital voltmeter between test point ET and
ground.

c. Apply input of 0.7746 V at 100 Hz from ac cali-
brator. Digital voltmeter reading should be either positive
or negative approximately 0.7 V, If the reading is negative,

A12R29 for voltmeter reading of 0 + 0.05 mV.

h. Set 3403A FUNCTION to AC dB; 3403B MODE to
dB, Connect digital voltmeter between Log Converter
output at I6 pin 7 and ground,

i. Reduce ac calibrator output to 0.10000 V (3403A/B
on 1 V range). Adjust AI2R19 for digital voltmeter reading
of - 01778 V £ 0.0001 V.

j. Set RANGE to .1 V. Adjust ac calibrator cutput to
0.4000 V.,

k. Digital voltmeter reading should be +0.1426V
+ (L,0003 V, If not, adjust A12R3 to obtain this reading.

. If necessary to adjust A12R3 in step k, repeat steps i,
j and k until readings are correct without further adjust-
ment.

m. Set 3403A/B RANGE to !V, ac calibrator output
to 00,1000 V. Note digital voltmeter reading (at 6 pin 7).

n. Connect digital voltmeter between rear panel dB
recorder output terminal and ground terminal. Adjust
AI2R38 for digital voltmeter reading noted in step n
+0.0001 V.

o. The preceding steps adjust the Log Converter for
dBm 600 %) readings, I it is preferred to have the
instrument display dBV (1 V =0dB)}, apply an input of
10000V and adjust front panel dB CAL screwdriver
adjustment for digital voltmeter reading {at dB recorder
outputyof @ = 0.0001 V.

then adjust A12RE clockwise until reading changes to
positive, then adjust counterclockwise stowly until reading
goes negative, (Because of the high gain of the amplifier,
reading cannot be adjusted to zero,) If the first reading is
positive, rotate A12R8 counterclockwise until reading is
negative, then proceed as instructed above. Then remove
short from test point Z.

d. Adjust front panel dB CAL multi-turn screwdriver
adjustment fully clockwise. A faint click can be heard for
each rotation when wiper Is at limit of travel.

e. Adjust A12R13 for digital voltmeter reading (at test
point ET) of - 480 mV + 0.2 mV.

f. Connect digital voltmeter between test points ET and
ED. Voltmeter reading should be 0 to - 3 mV, (If not, see
Paragraph 5-89.} Adjust front panel dB CAL for digital
voltmeter reading of 0 £ 0.05 mV.

g. Connect digital voltmeter between rear panel dB
recorder output terminal and ground terminal. Adjust

Section V

ADJUSTMENT PROCEDURES

5-66. FINAL CONVERTER BALANCE ADJUSTMENT.

5-67. An ac calibrator and digital voltmeter are required
for this adjustment. Secure the front panel and replace
bottom and side covers. Allow the instrument to warm up
for at least 1 hour before proceding.

a. 3403A: Set FUNCTION to AC VOLTS, RANGE to
1V, RESPONSE TIME to FAST. 3403B: Set MODE to
VOLTS, RANGE to 1V,

b, Connect digital voltmeter to rear panel VOLTS
recorder output terminals.

c. Apply input of 160,000mV at 100 Hz from ac
calibrator. Note digital voltmeter reading.

d. Reduce input to 10.000 mV.

e. Remove left side cover and adjust ATR1 for volt-
meter reading of 1/10 the reading noted in step c.

Model 3403A/B
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5-68. PRELIMINARY TROUBLESHOOTING.

5-69, If the Model 3403A/B operates incerrectly and the
trouble cannot be corrected by the Adjustment Procedures,
the following troubleshooting information should be used.
Check for loose wires or other obvious seurces of trouble,
such as bumed or loese compenents. Make sure printed

ERUUREL O I IE FNULL U ENLE
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circuit beards are seated firmly in conpectors, and inte-
grated circuit packages are firmly seated in sockets.

5-70. ACCESS FOR SERVICING.

5-71. Figure 3-5 illustrates the procedure for removing
covers and releasing front and rear panels to gain access to
the various assemblies and circuits,

Step A

Remove four screws in each side to remove side and bottorn
covers. AC Converter and Connector assemblies may be
removed from instrument.

Step >

Remove control knobs and mounting nuts to remove front
panel from master board assembly.

Step B

Remove one screw in each side frame to release front pansl.
..Provides access to _switching fogic circuits and_dicital pans!

Step E

meter.

power supply troutsleshooting.

Step C

Remove two screws in each side frame to release rear panel
and power supply assembly.

StepF &G

Remove digitai panel meter by removing two screws.

Remove panel meter PC assemblies from case by removing
two alien screws,

Figure 5-5. Access For Servicing.
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5-72. TROUBLESHOOTING TREES.

5-73. The Basic Troubleshooting Tree, Figure 5-6, should
be used to locate the area of difficulty. Additional
troubleshooting information for the various circuits is given
in the following paragraphs, In the Digital Panel Meter
Troubleshooting Tree, Figure 5-7, and in the Autorange
Troubleshooting Tree, Figure 5-8.

574, AL CONVERTER SERVICE.
5.75. AL Converter Exchange.

5-76. If the AC Converter Assembly is defective, replace-
ment may be more practical than repair, The replacement
assernbly for the 3403 A is -hp- Part No. 03403-69501, and
the replacement assembly for the 3403B is -hp- Part No,
(3403-69502. These assemblies are available on an ex-
change basis. Contact your nearest -hp- Sales and Service
Office for details.

5-77. AC Converter Input/Output Checks.

5-78. The AC Converter Assembly contains the Input
Attenuator and Amplifier, The Converter Amplifier and
Thermopile, and the DC Amplifier, as well as the logic
circuits which drive the range and function selection relays.
Sigrals to and from the AC Converter Assembly may be
checked at printed circuit board connector J10 on the side
of the converter box. Figure 5-5 shows the method of
access to this connector. If the instrument is equipped with
Auterange or d¢B Options, these printed circuit boards must
be removed to provide access to Ji0. When the Log
Converter Assembly is removed, the small slide switch
beside the connector on the Master Board must be switched

i

581, POWER SUPPLY CHECKS.

5-82. Remove the rear panel and power supply from the
instrument as indicated in Figure 5-5, and operate power
supply outside the instrument.

| WARNING I

KEEP HANDS AND TOOLS AWAY FROM THE AC
POWER INPUT CONNECTOR, THE FUSEHOLDER, AND
THE 115/230 SWITCH WHILE POWER SUPPLY IS
CONNECTED TO POWER LINE.

5-83. Measure powér supply voltages. If a supply voltage is
very low, or zero, first check the bridge rectifier output for
that supply. The voltage should be approximately as shown
on the schematic disgram, Figure 7-13 or 7-14. If the
rectifier output is correct, the problem is usually either the
series pass transistor or the regulator IC. The trouble can
usually be isolated by removing the series pass transistor
and shorting the base and emitter connections on the
printed circuit board. If the power supply ouiput is then
nearly correct, the regulator IC is good and the series pass
transistor is defective. However, if the output voltage is still
incorrect with the above check, the regulator is probably
defective.

5-84. The 3403B and the 3403A Serial No. 1124A00350
and below have an overvoltage profection circuit at the
+5V supply output {unless the power supply assemblies
have been replaced with Part Nos. 03403-66531 and
03403-66561}, If the protection circuit fails, the +5V

toward the rear of the instrument to provide an output
connection from the AC Converter to the Digital Panel
Meter. If a signal is not correct at J10, check the proper pin
at the top edge of the Connector Assembly. Connections to
the pins at the top and bottom of this printed circuit board
are identical,

b.79. AC Converter Service Precautions.

5-80, The AC Converter may be opened and operated for
servicing as iHustrated in Figure 5.3, Certain components
are easily damaged by excessive voltage; coasequently,
extreme care must be exercised when using a voltmeter or
oscilloscope probe within the assembly. In addition, cali-
bration may be altered by movement of components or
wires in the attenuator area,

CAUTION 5

THE COMPONENTS AND FRINTED CIRCUIT BOARDS
WITHIN THE AC CONVERTER ASSEMBLY MUST BE
KEPT CLEAN AND FREE FROM FINGERPRINTS OR
OTHER CONTAMINATION, OR PERFORMANCE MAY
BE DEGRADED.

5-16
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TROHBLESHOLTING PROCEDIURES

Supply wili probably be i current Limit, The supply is'in
current limit when the voltage drop across AGRI9 is greater
than 0.5V, Disable the protection circuit by removing
AGCRG, If the + 5V output is still not correct, proceed as
in Paragraph 5-83.

b-85. CONNECTOR ASSEMBLY CHECKS.

5-86. Voltage levels of signals to and from the Master
Board (at J7) may be checked at the printed circuit
connector strip at the exposed edge of the A7 {or All)
assembly, since connections at both edges of the board are
identical. Logic levels for the function and range selection
inputs to A7 (or All) are approximately 0V =select,
+3 V=not select. Output levels to the AC Converter
assembly are approximately OV =select, +12 V =not se-
lect.

5-87. AUTCRANGE CHECKS (3403A).

5-88. The Autorange Troubleshooting Tree, Figure 5-8,
checks the operation of the Autorange Assembly, Al3,
used in 3403A Option 002. The operation of the autorange
circuits of the Remote and Autorange Assembly Al4, used
in 3403A Options 003 and 003, is essentially the same,
with the addition of the remote programming logic.

Model 3403 A/R
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589, LOG CONVERTER ZERQ ERROR.

5-90. If AIZCR2 or A12IC2 has been replaced, it may be
necessary to reselect the proper jumpers across A12R1E, 12
and 14, If the digital voltmeter reading in Paragraph 5-65,
step f, is not 0 to - 3 mV, perform the following selection
procedure,

a, Connect a clip lead across all three jumper positions
at the top edge of Al2. Note digital voltmeter reading
between test points ET and ED, (Digita! voltmeter HIGH
connected to ET, LOW to ED.) Reading should be between
+ 14,1l mVand - 3 mV.

b. Determine voltage change necessary to bring reading
to between O and - 3 mV.

c. Use Table 5-9 to determine which jumper positions
should be open,

d. Proceed with adjustment procedures in Paragraph
5-65.

Table 5-9. Log Converter Zero.

INUUVUBLLESNUUIING NIULEUUNED
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591, FACTORY SELECTED COMPONENTS.

5-92. The values of certain components are selected at the
factory for optimum performance. These components are
designated on the schematic diagram and the replaceable
parts list by an asterisk (*), and the average value is shown.
The following paragraphs describe the selection procedure
in the event one of these components must be replaced.

5-93. AZCR1 and A2R4.

594, These compenents are matched for temperature
coefficient and matched to the Input Amptifier A21CE, If it
is necesasary to replace A2ICI, the diode and resistor are
supplied with the IC and must be replaced at the same time,

595, A24C1, A25C1 or A26C1.

5-96. The value of this capacitor is selected to adjust the
Logic Clock frequency to 60 kHz. If the Control Logic IC,
A24 (A25, A26) IC! has been replaced, it may be necessary
to select a different value for CI, using the following
procedure. An electronic counter able to measure pulse
width is required (-hp- Model 530CA/5304A Measuring
System ).

a. Short Digital Panel Meter input to ground. This input
connection is available at pin 25 of the exposed edge of the
Connector Assembly, A7 or All.

* Due to component toferance it may be necessary to select one
position higher or lower than indicated.

A~ AT VAN A D

Voltage Change Jumgper Positions * . .
Bequired Cpen  Shorted b. Cennect electronic counter io S test point on top
side of Digital Panel Meter Logic Control Assembly A24A1
2.0 mV or fess 1 2,3 {A25A1, A26A1),
20mVic 4.0 mv 2 1,3
R g mv 1 3 . . .
gg Ex fi 5_7 f:‘, . __’12 19 ¢, Set counter controls to measure widih (time interval)
77 mV t09.4mv 1,3 2 of a nepative-going pulse (approximately + 5 Vio-5V).
Q4 mVto 111 mV 2.3 1
111 mVio 14 mV 1.2,3 d. Pulse width should be 16.666 ms - 1.8 % +4.4 %, If

not, select value of C! to bring pulse width within this
tolerance. The capacitor used should be a 2 % dipped mica
capacitor. :

5-17
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Model 3403A/B

Section VI

SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering replace-
ment parts. Table 6-1 lists replacement parts for Model
3403 A, and Table 0-2 lists paris for Model 34038, These
fables list parts in alphameric order of their reference
designators and indicate the description, -hp- Part Number
of each part, together with any applicable notes, and
provide the following:

a. Total quantity used in the instrument (Qty column ).
The total quantity of a part is given the first time the part
number appears.

b. Description of the part, (See list of abbreviations
below,)

c. Typical manufacturer of the part in a five-digit code,
(See Appendix A for list of manufacturers,)

d. Manufacturers part number,

6-3. Miscellaneous parts are listed at the ends of Tables 6-1
and 6-2.

6-4. CRDERING INFORMATION.

6-5. To obtain replacement parts, address order or inquiry
te yous local Hewlett-Packard Field Office. (See Appendix
B for List of office locations,) Identify parts by their
Hewlett-Packard part numbers. Include instrument model
and serial numbers,

6-6. NON-LISTED PARTS.

6-7. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.
¢. Description of the part,
d. Function snd location of the part,

6-8. PROPRIETARY PARTS.

69, Items marked by a dagger () in the reference
designator column are available only for repair and service
of Hewlett-Packard instruments,

ABEREVIATIONS
Y sitver Mz ... .. ... hertz{oyclelst persesondt  NPO .., ... . ..  negative positivezere st ... .. e e slide
A Laluminum {zero temperasture cosfficiont) singla-pole double-throw
AL camperefs) D Lo L L L. fnside diameter ns ... .. ...... nanosecondls) = 10¥ seconds SPST ... ... ... single-poie single-throw
Au ... e e gold fmpg ...l ... L impregnated  nstL L. _... . not separately replaceabie
T incandascent T e i tantatum
CAPACHIOr  IMS . .. il msudationfed)  §2 ... Lol ehmist TC¢.. o ... .. temperature caefficient
e e CErantic ood ... Lorder by deseription TiQo ... .. L L L titarium dioxide
ot L e, coefficient  ®§L... . ..., . kitohmis) = 10*3 ohms  OD ........... ... .outside dismeter  tog . Co.. toggls
Ecele] common Xk kilohertz = 10%3 heer ol i} i —tal
COMP ... e composition P. P < T £ NN trimmer
CONM L. e coeonmection b L.l ooy inductor  pA picoamperalsl  TSTR ... .. . . 0. o transtator
L S iinear taper  oC .. se.o...., printed circuit
HBP _.. . .deposited l0g..........,. R logarithmic taper pF ... ... ... .. . picotaradis) 10712 farads V.. ..., ... J woltis
BPIT double-pole double-throw PR _....peak inverse voliage vacw atternating current working voliage
BPET ... doubis-pole single-throw  mA _. ., .., milliamperets) = 10°3 AMPEFES  PIO L. i partof  wvar. ... e varishis
e magahertz = 108 hertz pos oL B positionis)  wvdow ......... dirget current working valtage
glect L L L efectrolytic Mii_ ... .. .. ... megohmist - 108 ohms  poly ... L.l palystyrene
ENCAR . .... ................20capsated metfimo. L P e coLametatfilm opot L oL potentiometer W ... L L e watt{s}
....................... rnanufacturer ©e e prak-to-peak . e it
- millisacond parts per mitlion warking irverse voltage
.................... moynting  prec. . . .... . precision {tempersture cosffient, . e, . withomet
.......... mittivaltls) = 18 volis tong term stability and/or tolerance) PPN | YY1 1 Y
e . microfaradis)
.................... gallium arsenide .. e e rnrOSECONd {8} R C .. L PHSESTOTN
. .. ..... gigshertz = 1079 heres .. . migrovoltts) =108 volts Rho L rhodium . .
O I guardledd My ... ... ... e ., lear FNS. 0o ie et s FOOT-MEANSEUATE e optimum value selected at factory,
................ germanium FOU. i e e rOTARY avarage valus shown {part may be omitted)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ groundled) nancamperels) = 108 amperes T ... ... no swandard type number aﬁigned
................. normaily closed  Se ....... ... ... ... ... selenium selected or special type
2 herrylies) Ne L NEON  BOT L. e e sectionis)
HO i e ORFCUTY Lonormally open ST L., FE sthigon Dupont de Nemours
DECIMAL MULTIPLIERS
Profix Symbols Muttiplier Prefix’ Symbois Meutipdier
tera T 1012 centi 2 162
Fge G 108 resdtfi m 1073
mega M er Meg 16 mHero it 166
ita Kork 103 nang n 109
hecto h 192 pico p 112
deka da 10 femto i 1018
. i 18
. deei d 1t atto a 10 STO-E-2I34
; DESIGNATORS
H A e assermbly e i e Fitter O ... ... .o aa.. dmensistor FS Ll L L terminal strip
8. .. .motor e heater  QOR ... ool wanshstordiode UL Lo oo Lo L, . microcircuit
BT .. ... .battery integrated circudt Rl o resistor V.. ... vacuum tube, neon hulb photosel], ete.
o e . . capaciter e dask BT oL s thermistor W ... L cable
52 diode e e e e e e, FEIAY G L e switch oo .. .socket
H DL . e _ . dalay iine . mductor F oL transformar Jampholder
DS et NP N e meter TH.......... R _ ., terminal board fuseholder
i g, misc electronic part . mechanicat part  TC. thermocouple . erystal
i B e e i fuse P e plug TP e 1BSEROINT 2 L aetwork
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Section VI Model 3403A/B

Table 6-1. Replaceable Parts

i Mfr
Reference | p part Number| Oty Description Mfr Part Number
Designation Code
3403 A

TAal 03403~ 65001 1 AC COMVERTER ASSY 28480 03403-60001
1Al 340368501 i REBUILT AL CODNVERTER 28480 03443~ 69501
AlJLE 1250-004T7 1 CONRECTORI®F BULKHEAD JACK 95712 12682=1
ALMPE G340 3~ 22004 1 BOXsCONVERY ER 28480 03403~22004
ARMPZ 03403~ 22003 B LIDCONVERTER 80X 28480 0340322003
AlMP3 D2403-00603 1 SHEELDATTENIATUR 28480 G3403~ 00603
ALMP4 $3403=09101 1 SPRING:LEAF 28480 33403~ 09101
ALNPS 03400740 1 INSHLATOR 13103 QRO#

AL MPS G905-0429 )3 SEAL:MO RING O.364% 1D 83259 2=01ZNZ2E9-T
ALMPT 09053435 1 SEALIT™OY RING 1.487" 1D 83259 2-128N219-7
ALMPE DGO5-0431 1 SEAL:I" RING 5.987" iD 8325% 2= 163N219~7
F:38-1-1 Ale2-0006 1 SWITCH: SENSITIVE SPOY PIN PLUNGER 91929 225M261

2

TAZ 03403-66530 ASSY:AMPLIFIER 28480 L3404~ 66530
A201 £121-0168 2 CEVAR TEFLON D.25-1.50 PF 600VDLH 28480 01210148
A2C2 01 60~384) 1 CiFXD PORC 3.94/-0.25% PF LODOWVAC 35275 YY1303R%C
AZC2 G160-3842 1 CEFXG PORC 3.34/+~0.25 PF LODOWVAC 95275 VYLOCABR3CA
A2E4 016030662 1 LIFXD POLY 0.056 UF 10% HOOVDCH 28480 0160~ 3662
AZCH 0160-3844 1 GIFXD MECA 39+/-0.% P+ 10O0OVICHW 2HAG3 RADM] OE390DLS
A2CH 01 460=3845 1 CiFXD MICA 2Z2+/-0.5 PF 100VDCR 00853 RDMLOE220DES
A2LT Qi2l«0451 1 CIVAR TRIMMER 1.7—-11.3 PF 250VEL T4970 187316005
AZCH 01 a0~3 844 1 CiFXp MICA LTO PF 1% LOQVEOCH 008%3 ROMEISELITLIFES
AzLo* D160-220]) 1 CiFXD MICA 31 PF 52 72136 ROMEISESLGILC
A2C 10 0i1Z2i-01t4a 1 LIVAR CER 7-2% PF 28480 0121+-0114
A2CL1 0160~3843 1 CIFXD MICA 560 PF 1% 100VICW 40853 - ROMISESEIFES
AZCLZ 0160-3840 1 CiFXD MECA T8U0 PF 1% 1O0VDRLW 0Q8%3 ROMIQETB2FES
AZC13 0160~3851 1 C3FXD POLY Ga.08% UF L.0% 50¥DCH 28400 91603851
AL 4 01 21-0k68 CiVAR TEFLON 0.25-1.50 PF &QOVDOHW 28480 glzi-qiee 1 i
A2L15 0160-3501 1 CiFXD POLY 4 UF LOZ S0VDCH 86411 HEW E38

AZC L6 01 60=3686 1 CIFXD POLY 0.27 UF 10% 50VDCW 28480 0160~ 36806
AZCLT 01 80~=1835 2 C+FXD TA 68 UF 20% 1S5VOCW 56289 150D 686X0015R2-DYS
A2CEH 01&0~163% CiFXD TA 63 UF Z0% ESVDLYW 562 89 15006 86X0015R2-0YS
A2CL9 0160=3830 1 CIFXD POLY 5.0 UF 103 SOvCK 28480 21643630
A2C20 160-3829 2 CIFXD POLY 0.4T7 UF 10Z S59VDCH 28480 3160-3829
AZC 2% 21 60-3787T i C:FXD POLY 1.0 UF 10% 50VOLH 28480 01560-3T8T
A20C22 0160~0300 i C:FXD MY 0.0027 UF Z00VOLM 56289 1928 27292-PTS
A2023 1 40-0198 1 LIFXD MICA 200 PF 52 72136 ROMLISF203143C
A2C24% 21500084 i LI18X0 CER 0.1 UF +80-20% 100vVOCKW 72982 8131-100-651=1041
A2C2S $180-0050 & CtFXS CER 10040 PF +80-20% 1000VICLH 56289 CORTBI02E102Z526~LDH
A2C286 0153~0 048 1 C:FXE ¥I DIOX 0.68 PF 5% SOOVDCH 78488 TYPE GA
A2CRZ 16023002 i DIIDE BREAKDIMN:IZ.LATY 5% 28480 19623002
A2CR3 1G0E-0053 14 DIOREISEILICON 30VDCW 0263 03444
AZLR4 19M~0053 DIORETSILICON 30VRCW aT263% FO3G4 4
AZCRS 1991~0053 DEIGDE2SELICON 30VDOR QT263 FD3444
ARCRS 1902-3226 ' 1 DIODE BAEAKDOWN:1B.2V 2% 2848¢ 13023228
AQCRTY 190i-00%53 DIODESSELICON 30VDCW 47263 FOa4e4
TAZ2ICE 0960=-0173 1 IG: HYBRID AMPLIFIER 28486 08600173
AZIC2 18 26~0203 2 ICIOPERATI GNAE AMPLEFIER 0712483 5L B940

AZILA 18 200202 TCIDPERATIGNAL AMPLIFIER 0T263 54.89%0
T AZECA 1826-0052 1 IC:ETNEAR HYBRID AMP 28480 1826—0052
AZRL 0490~0969 1 RELAY:IREED 28480 0490~ 0969
AZK3 04900978 2 RELAYIREED 28486 G490-03578
A2K4 0490-0978 RELAY2REED 28484 D490-0978
AJKS 04 35=-096 8 1) RELAY:REED 28480 G490 0968
APKE 3490~0968 RELAYSREED 28485 G493~G%68
AZKT 04500968 RELAY:ZREED 28480 0490~ 09648
AZMPY1 0340-G060 2 FEEDTHRUSINSULATED MOUNTING 28480 0340—~-2060
AZWMP2 [0340-0128 H TERMINAL: STANDOFF 28480 G340-6128
A2MP3 1200~0423 13 SOCKET:iC BLK L& CONTALT 23880 CL5AZ900~16B
AZHP4 1200~0424 LY SOCKET:IL 21K 14 CANTACY 23880 CSAZ300-148
A2HPS 1200=0432 14 SOCKET-CONTACY-DEP 27264 1938~4

A201 1855~0368 12 TSTR:FET 5% NON N-CHANNEL 28480 18550368
AZO2 1855=0082 1 TSTR:S1 FET P-CHANNEL 28480 1855%-0082
A203 1855-0368 TSYRIFET S1 NPN N-CHAMNEL 28480 18550368
AzZG4 1854~0071 15 TSTR:SE NPNISELECTED FROM ZN3T04&) 28480 1854~007L
AZQS 1853-0020 21 TSTR25% PNPISELECTED FROM 2NBT0Z) 28480 18%3-0020
A206 1853-0020 FTETR:S1 PNPISELCCTED FROM 2ZN3ITO2) 284840 18%53-00206
AZQ7T 1R84-0071 TSTR:S1 NPNISELECTED FROM 2N3IT04) 28480 1854-0071
AZR1 O75T7-028G 6 faFXE MET FLM 1K OHM 12 L/8W 28480 D7%1-0280
AZR2 DI5T-G280 REFXD MET FLM 1K OHM 1% L/8W 28480 Q157-0280
A2R3 0698=7950 1 RESISTOR SET 28480 0693-T7950
AZRSG 2E00--1984 1 RIVAR FLM 100 OHM 10% LIN 1/2W 28480 210019684

See introduction to this section for ordering information




Model 3403A/B

Table 6-1. Replaceable Parts{Cont'd}

Section VI

- M#r
Reference \uip part Number Oty Description Mfr Part Number
Designation Code
3403A
H2R&E D698-T32L 1 RIFXD FLM S.LIK OHM 5% 1/4W 28480 0698-T521
AZRT 2100-~1985 1 R:VAR CERMET 26 OHM 2Z0% LIN L/2W 284480 2100~-1948%
AZ2RE 0695~-798% 1 REIFXD FLM 2 OHM BE L/4W 28480 06G8~TI85
AZRY 2100~1984 1 ReVAR CERMET 1000 OMM 10% LIN L/2W 28480 21001986
AZ2R1D 18L0~-0056 1 RINETHGORK 6 {4)}=50K12}= 5K OHM 28480 1810-00%6
AZRYL] 21002497 3 RIVAR FL#M 2000 OHM 103 LIN E/72W 28480 21002497
AZRIZ 0684-1003 T AFXD COMP 10 OHM 108 1/4W aii2i €6 1001
AZR13 18100060 1 RINETWORK 4§2) =1K{1)=5Ki1} =620 OBM 28480 1810-00569
AZRLG 06 84~1001 R:FXD COMP 10 OHM 10X l/aW 01121 C8 1001
AZR1S Q&84-L031 47 RIFEXD COMP 10K OHM 10X L/4W 01121 €8 1931
AZR 14 06 846=2241 1 R=FXD COMP Z20K OHM 10T 1/4H 01121 8 2241
AZRLT 1810-0087 1 RINETHORK 4{21=2.6(01)=26{1)=24K OHM 28480 1810-6057
AZR1IB 2100=1738 6 RIVAR FL# 10K DHM 0% LIN 1/2W 28480 2100~1738
AZR1S 1810=-0053 i R:=PACK S5=36/30/477130/200K OHM 5% 28480 1810-0053
AZRZO0 0698-3572 1 RiFAD FiM 60.4K CGHM 1% 1/8¥ 28480 G698~ 3572
A2721 0787T-0D466 1 RaFXD MEY FILM 110K OHM 1% 1/78W 28480 GIST-0466
AZRZ2 08112960 2 RIFXD uW 650 OrM 1.0% 1/9W 28480 0811-2980
A2R23 0811~ 29560 REFXD WH 650K OHM 1.0Z 1/5W 28480 GBlL-2964
AZR24 0698-T653 |3 RiFXD FLM Z25.5K DHM 1.0% 1/8W 28480 06987653
AZR2S5 0737-0446 i RIFXD MEY FLM 15.0K OHM 1Z 1/8W 28480 LTET-0446
AZR2H C698~-4202 1 RiFAD FEM 8.8TK OHM 1% 1/B84 28480 0698-4202
AZpe2T 21001738 R:YAR FLM 10K OHM 109 LIN 1/2M 28480 21001738
AZR28 18160059 i RENETWORK 4=2K/500/1K/4K OHM 29480 181C-0059
AZR2Y 0757=0346 3 R:FXD MEY FLM 10 OHM LY 1/84 28480 0¥5T-0346
AZR30 06841031 ReF XD COMP 10K OHM 103 1/4W oI121 €3 1031
AZR31 OT51~0442 & RIFX3 MET FLM 10.0K OHM LZ 1/8W 28480 2V57-0an2
AZR32 ZiD0~1738 RIVAR FLM 10K OHM 107 LIN 1/2% 28480 21060-1738
AZR3E 0T 3T« 034b RIFXD MET FLM 10 OHM 1% 1/88 28480 0I5 T~-0346
AZR3A 0696-3433 1 RiFX3 MET FLM 28.7 OHM LE 1/3W 28480 56983433
AZR41 0757=0420 i RzFXD MEY FLM 750 OHM 1% L/84 28480 JI5T-0420
AZR&4Z 06B4—] 041 2 RIFXD COMP FO0K OHM 10% 1/4M 0112F CB 1041
AZRT] 21002061 i R:VAR FLM 200 GHM 103 LIN 1/2W 23480 21002061
tAZ¥C) 0a53~00k4 1 THERMOCOUPLE 28480 0853-00t4
A3 03403~ 66540 1 ASSYIFILTER 284850 03403-66540
A3CL 01806=-0116 1 CIFXD ELECT 6.8 UF 1Q% 3IHVDLW 56289 150G685X903582-DYS
A3C2 4180=1794 1 C:FXD ELECT 22 UF L0% 35VDLM 56289 1500226X9035R2-DYS
A3C3 01380-=35463 2 LIFXD PCLY 10 UF 5% 500VOCH 844 1L HEW 138
ABCYH Dial-2402 2 CFXD POLY la0 UF 5% 50VICH S4411 HEW 138
A3CS 01 500093 1 CIFXD CER 0,01 UF #80-208% 100VDCW 12992 80L—KBOON11
A3CEH 0160~3543 C:FXD POLY 10 UF 5% 300VOCH 44411 MEW 138
ABLT 0] 60-3402 CIFXD PELY 1.0 UF 5% 50VDCH d4411 HEW 138
A3CR] 1901=0040 41 DIODESSTLICON 30MA" 30WY Q7263 ¥DG1088
ABCRZ 1901-0045 1 DIGRE:SILICON 0.735A 100PEV 04713 SR1358-T7
ABCR3 19610053 DIDBE:SILICON 30VDCW 07263 FB3A 44
A3CR4 1901-8053 DIDDE:SILICON 3GVBCHW 07263 FD3444
ABLRS 1301-0053 DIGREzSILICONR 3Q0VDEW Q7263 FO3&44
ABCRG 1901=0053 BIODE:SILICAON 30VECH 27263 FO3444
A3LRT 1901=0053 GIGDE;SILICON 30VOCHW 07243 FO3444
A3CRSE i901-0053 DIOBEISTLICON 30VDCHW 07263 FD3444
A3{RG 1901-~-0053 DIGDESTLICON 3A0VDLW 07263 FO3444
A3BCR1D i901=-0053 DIOPE:SILICON 30VDCH BI263 FD3444
AJCR1L 1901-0040 DIDDEzSILICON 30MA 30uy 07263 FoGcloss
ABLRY2 19010040 DIODESTLICON 30MA 30wV GT263 FOGLO88
ABCRE3 1901-0040 ODIGDE:STLICON 30MA 30WV 07263 FNG1088
ABCRES £901-3040 DIODESSILICON 30MA 30WV GI263 FOG1688
ABLRLES 18010040 DIGDEISFLICON 30MA 30WV G263 FOGL08S8
A3LRie 1901=3040 GIODEzSILICON 30MA 30wV GT262 FDG1088
A3CRiT 1901=0040 DIODE:SILICON 30MA 30WV G7263 FOG10s8
A3CR18 190:~0040 DIODE:SILICON 30MA 304WV 07263 FOG1088
A3CR19 19010040 DISDE:SILICON 30MA 30WV o7263 FoGioas
A3ILR20 1901=0040 DEIODE:SILICON 30MA J0WV 27263 FRGLOBE
ABER21 190 -G040 DIODE:SILICCN 20MA 20WV Q7263 FOG1088
AICR22 1901-0040 DIODESSILICON 30MA 30HV 01263 FOGL088
ABCRZ23 1530:1-0840 DEODE:SELICON 30MA 30WV 07263 FoGlase
ABCR24 19010040 DEGDE:SILTCON 30MA 30uWV 07263 F051088
ABLR2S 1590i-0040 DICDE:SILICON 30MA 30WV 01263 FOGL088
A3LR2S 1901=004G SIOGE:STLICON 30MA 30WV 07263 FOG1088
ABCR2T 1501-0048 DEODE:SILICON 30MA 30WY aT263 FDGLO88
ABLCRZ2E 19010040 DIODE:SILTCON 30MA 30WV 07263 [aaieX Rikit:)
A3CR2% 19010040 DIODE:SELICON 30MA 30wV 07263 FDGLOBB
ABLRIO 1901-8040 DIOGEsSTLICON 30MA- 30WV 01263 FpGLoes
AZICE 1826-0401 8 1 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-0018
LENIRE 12511625 I CONNECTORIPC [2 X 12) 24 CONTACT T1785 252=12-30-300

See intreduction to this section for ordering information
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Section VI

Model 3403A/B

Table 6.1, Replaceable Parts(Cont'd)
o Mfr
Reference \uip pavy Number Oty Description Mfr Part Number
Designation Code
3403A

A3xa D450~0968 RELAY:REED 28480 0490-0964
LELS 34900968 RELAYIREED 28480 0490~0968
A3G1 185%3-0020 TSTR:51 PNP(SELECTFD FRGM ZN3ATO2) 2B480G 1853-6020
A3G2 1853-0020 TSTR:S5I PNP{SELECTED FROM 2N3702}) 28680 £85%-0020
A303 E854~00T1 TSTR:ST NPNISELECTED FROM 2N3IT04) 2B4870 1 884-00T)
A3G4 1855-0368 TSTReFET SI NPN N-CHANNEL 28480 1855~ 0368
A3Q5 1355=0368 TSYRIFET SI MPHN N-CHANNEL 28480 1855- G368
A3D6 184%5=0364 TSTREFET 51 APN N-CHAMNEL 28480 1855~0368
A307 L1A55=0246R TSYRIFET 51 NPN N-CHANNEL 284840 1 855~ 0368
AIGS 1855-0368 TSTR:FET 51 WPHM N-CHANNEL 28480 1855~ 0368
A309 1855-0368 FSTRIFET ST NPM N-CHANNEL 26480 LB55~03463
A3010 1855=0368 TSTR:FET 5I NPM N~CHAMNEL 28580 18595~036%
A3Q1L LR5S-0368 TSTReFET SI NPN N-CHANNEL 28480 1855~0368
A3012 1853~0020 TSTR:ST PNPISELECTER FRUM ZN3T02) 284740 1853~ Q020
A3Q13 1853=0020 TSTR:zS1L PNPSELECTED FROM 2ZN3TOZ) 2848¢ 13530020
23004 1853-0020 FSTHA:G] PNP{SELECTED FROM 2N3T02}) 28480 1353~ 0020
A3Qls 1853-0020 TSTR=ST PNPISELECTED FROM 2N3TOZ2) 28480 13%53-0020
A3NLE 1R53-0020 TSTR:2SI PNPISELECTED PROM 2N3T7062) 28480 13853~-0020
A3DLT 18538020 TSTR:ST PNPISELECTED FROM ZM3ITGZ) 286480 1853-0020
A3018 18530020 TSTR:S1 PNP{SELECTED FROM 2N3T732} 28480 1853-00620
£3019 1853-00320 TSTR:SI PNPISELECTED FRGM 2ZN3T02} 28480 1853-0020
A3020 18530020 TSYR:SI PNPLISELECTED FROM ZN3IT02) 28480 1B83-G020
A3R1 18 100054 1 REPALK 4= 5/10/10/80K COHM 10% 28480 1814~0054
A3RZ 0698«419% L RIFXD MET FLY p.02K O#M 1% 178w 2B% 80 GEFE~4195
A3R3 21460=3154 3 RIVAR CERMET 1000 OHM 1OF TYPE P 3/4W 28480 2100~3154
ABRSG 1810-3058 1 RENETWORK 8 (2)7=}5{2)=4T{1)=b. 7K OHM 28480 1816-0058
AZRS 1810-0073 1 RINETWABRK 28480 1810-0079
AJRE 0s84-1011 2 RiFXD COMP 160 OHM 103 1/4%W 01121 B lolt
ABRY 0684-1011 R:FXD COMP 1G0 GHR 193 1/4%W 01121 <8 101l
AZRS 2100-1738 REVAR FLM FOK OHM LO% EIN 1/2W 28480 21661738
AZRY 7570442 RiFXD MFT FLM 1G.0K OHM 1% 1/8W 28480 QTST~ 0442
ABRLO 2160«3056 & REVAR CERMET SK OHM 13% TYPE P 3/44 28480 21006—-3056
A3R11 2100~3056 R:VAR CERMET SK OHM 10% TYPE P 3/4W 28480 21.00-3056
AZR1Z 2100~305%6 RIVAR CERMET 5K OHM 10% TYPE P 3744 28480 2100- 3056
AZRL3 2100~3058 RIVAR CERMET 5K OHM 10% TYPE P 3/4W 28480 2100-3056
A3R L& 2100G-3054 RIVAR CERMEY 5% OHM 10% TYPE P 3/4¥ 264040 21003056
A3R15 21003056 RIVAR CERMET 5K OHM 10E TYPE P 3744 28480 2100—3036
A3RLE 18350-0062 x AINETHORK 4=385/3562/159/6TE OHM 103 28430 13140—0062
ABRILT 8684-1031 RIFXD COMP 10K OHM 10% 1/4W 01§21 €3 103
A3Ri8 G6B4-1031 RIFXD COMP ECK OHM 10% L/4W OLEZY €8 1031
AZREY #4664-1031 R:FXD COMP 10K OHE 10% L/4W 31121 B 1031
AR Z0 06841031 RIFXD COMP IOK OHM 103 1/4HW 53R 41 cg 1031
A3R2E O684=-1031 ReFXD COMP LOK SHM 103 L/7gM 1121 o 1031
A3R22 Q6 B4« §3 RIFXD COMP LOX OHM 1038 L/4W 21121 CA 1531
AZR23 D684=1031 REFXD COMP 10K OHM 103 L/4W 81121 € 1031
ABRZ4 06 84~-1031 R:FXD COMP 10K DOHM 10% L/44W 0112} LB 1031
AIRRS 056 84=1031 RIFXD COMPF LOK OHM 10% 1744 01121 €8 1031
TAIRZE 06 846~1031 RiFXD COMP 10K DHM L0% L/4HW oli1z2i ch o3l
AJRZY 06841031 R:FXD CONP 10K OHM 103 L/4U 1121 8 1031
a3R28 0684~-1031L Ri:FXD COMP LOK OHM 10% 1/4Y4 01iz21 cB 1031
A3RZ2YG 0684=-1031 fEFXD COMP 10K OHM LOZ 1/44 31121 B 1021
A3R3G 06841 031 R:FXD CCHp 16K OHM 10% 1/44 01121 CB 1031
A3R31 06B84=£03] RIFXD COMP 13K OHM 10X 1/4%W 01121 CH 1031
AZR32 06841031 REFXD £4OMP LOK OHM 108 1/4W 01121 B 1031
A3R3] 0684=1031 RIFXD COMP 1OK OHM 10% 1744 01121 CB 1031
AZR34 GHhB84—1031 R:FXD COMP 10K OMM 10% 1/4% 01121 CB 1031
A3IR35 05B84=2231 8 REFXD COMP 22K (MM 10% 1/4M DIL2L CB 2231
L3RA6 0584~2231 RiFXD LGHP 22K {IHM 10% 1/44W 01121 LB 2233
AZR3T 0684~223% RIFXD COMP 22K (HM 10% 1/44W 01121 R 22331
A3BR38 0684~2231 R:FXD COMP 22K OHM 10% L/4W 01121 £5 2231
LEHEY] O6B4—223% RFXD COMP 22K OHR 10Z 1/4W 01121 CB 2231
A3RGD 0684=2231 R:FXD COMP 22K OHM 10% 1/4W g1121 LB 2231
B3R4GE 0684=2231 RIFXD COMP 22K OHM 10% 1/4W 013123 £a 2231
AARG2 0684~4731 & R:FXD COMP 47K OHM 10T L/4W ¢1121 £8 473t
A3RG3 07570384 1 ReFXD FLM 20 OHM 13 1/786W 28480 01570384
A3WE 8l20-1718 4 CABLE ASSY 28480 8120-17L8
Adw2 8120-118 CABLE ASSY 28480 8120-1718
Ad 03403-66511 1 ASSY:MASTER 28480 0340366511
ALl OF 800349 3 CiFXD ELECY 4.7 UF 203 10VECW 56299 1500475400104 2-DYS
AGECE 1820-3307 10 IC2DTE HEX INVERTER 04713 ML 836P
A&TC2 1820«0273 4 IC=0TL QUAD 2-INPT AND GATE 28480 1820-Q273
AGEES 18208307 IC=DTL HEX INVERTER 04713 MC 836P

A4 CH 1820=0094 10 TC:RTL QUAD 2-TNPUT GATE PLYS ¥ SCHI0IPK

See iniroduction to this section for ordering information




Model 3403A/B

Sectien VI

Table 6-1. Replaceable Parts{Cont’d)
Reference S Mfr
: A HP Part Number; Oty Description Mfr Part Number
Designation Code
3403A
AH1CH i820-0086 2 1C:DTL DUAL 4~ENPUT GATE {EXPANDABLE) 4713 SC&EGOGPKC
A1LE 18 26-0310 5 1C:DTE TRIPLE 3-ENPUT NAND GATE DaT13 SC 691 GEK
AGELT 1820-0273 1C:DEL QUAD 2-INPT AND GATE 28446 1820~0275
LU 9] 18 20=-00%4 TC:OTL QUAD 2-INPUT GATE 36713 SC6Q03PK
AGELT 1820-0307 IG:DYL HEX INVERTER 04713 HCR26P
Al d 4 i25i-2825 1 COMNRLTOR2S0 PIN 28480 12%1-2825
A4 J5 1251=20264 z CONNECTORIPL 356 CONTALT TETSS 252-18-30~300
AI G 1251-2034 3 CONNECTORIPC EDGE €2 X 10} 20 CONTACY 1178% 252-10~30~300
A4 Y 1251-2026 COMNECTOR:IPC 3& CONTACY TLT88 252—18-38~300
EURE 1251-2034 CONNECTDRSPC £DGE {2 X 18F 20 CONTACLY 71745 252~10-30-300
A&MP1 £200~04714 9 SUCKET:=IC la-PIN 28480 1200-04T4
MIA 1208-0424 SOCKET:1£ BLK 14 CONTACT 23880 CSAZ900-148
B 1200~042% SOCKET:=EC BLK 14 CONTACT 23880 CSAZ900-148
AGRL G6a4~1001 RAFXD COMP 1¢ OHM 10X 1/4W 01121 L8 1601
A5R2 04684-1001 ReFXD COMP 10 DBHM 10%7 1/74W 0L12% L8 1001
A4R3 N6B4-4T721 32 R:FXD COMP 4700 GHM 10% 1/74W a112: &8 5721
A4R4 $HB4~4T2L RIiFXD COMP 4700 OHM 10X 1/4W 0112% £B 4721
A4R5 D684-5TF21 RzFXD COMP 4700 BHM 10% 1/4W 01123 L8 AT2E
ARG 06844721 HiFXD COMP 4700 OHM 10% 1/4MW 91121 Cg 4721
BART 06848721 R:FXD LOMP 4TG0 OHM 10% 1/74W 0112y £8 472%
A4RE DEBG~4 721 RIFXD CEMP 4700 OHM 10X L/4W 0112t B £721
A4RG 06 84~4T21 RiFAD COMP 4700 OHM EOQX L/4W [3 3931 CB AT23
AAR1D D68L-4T721 REFAD COMP 4700 OHM 10% E/4W 01tz} Ch 4721
EaRL1 DOBLG=4T21 RIFXD COMP 4700 OQHM 10% 1/4H 01121 L8 4721
R4RLIZ B684~4T21 R:FXR COMP 4700 OHM 10X i/4W 01i21 ce 4721
ARIZ 06844721 RiFXD COMP 4700 GHM 10% Ef4d 0il21 CB 472
AqR1la 06844721 RIFXD COMP 4700 OHM 0% 1/44 81121 ch 4721
A#%R15 BEB4-4T2) REFXD COMP 4700 OHM L10% :/4W 01121 CB 472%
AMR16 0684~4T21 RI1FXD COMP 4700 OHM LOX 1/44 41121 C8 472}
ARIT BHB46-E821 H RIFAD COMP I800 aOHM 10% i/4W 01121 B 1821
AeS1 3101-0982 1 SWETCHISLEDE SPST D.54 125V 9727 GF124—-0007
A4AL 063403-66513 1 ASSY:SWEITCH 28480 03402-66513
AGALIMP] 3130-03%2 3 SHAFT AND INDEX AS5Y:30 CEGREE INDEX 28480 3130-0392
AL ALHP2 0340304310 1 SHITCH PLATE:RIUNTING 28480 034603-04310
AGEAIMPS 03B0-0990 & SPACER:O.BTE“ L6 206004 05
AR ATHP S 03800991 ) SPACER:0. 125" |G GOogY 08D
A&ATRE 25003282 1 RIVAR S0K OHHM 284480 21006~-3247
A Al1S1 3E30-0395 1 SWITCHIWAFER 28480 3130-039%
B4R LS2 BL30-0394 1 SHITCHHAFER 28480 3130-939%
AeALST 313003393 1 SWIYCHIWAFER 28480 3130-04393
AGAEMY BEZO=1T1 8 CABLE ASSY 28480 8120-1718
AGALUHZ 8120~ET1 8 CABLE ASSY 28480 BL20~1738
AS 0345366551 ) ASSYIRECTEFIER 28480 03403-66551
ASLY 01R0~2428 1 CIFXG AL ELECT 250 UF +75-10% 25VICH 562 8% 5Q0D25TG025EF T
ASC13 G180~2187 L LIFXD ELECT 2500 UF +75+10% ISVDLW 56289 196255601 56P 4056
ASCR1 19056~0023 i DIMRE ASSYsSI FULE WAVE BRIDGE 28430 19060023
ASLR2 19G1-0363 3 DIDDE ASSY:S1 100 PIV PER CERLL 28480 E901-03463
ABLCR3 190i«0363 DIGDE ASSY:SI 100 PIV PER CELL 28480 1901-0363
AGLRL 1901-G363 OFEDDE ASSY:ST 108 PIV PER (ELL 28480 1201-0363
ABMPL 1460~1269 1 SPRING:COMPRESSIGN, GROUND 00043 [41:33]
ASOL 1854=0402 2 TSTRISI NPH 28480 LB54~ 0402
ASQ2 18550402 TSTRzSI NPN 28480 1854—- 0402
ASQ4 1854~0420 1 TSTR:z4§ NPN 28480 1356~ 04290
A 43403-663561 1 ASSYIREGULATOR 248480 2A403- 66561
AGLY G EBQw2 506 2 C1FXD AL FLECT 470 UF +58~10% 40VOCW T3445 ET&T1X025401
ABC2 01 80~00%% 4 CiFXD ELECT 20 UF +75-~10G% SOVOCW 562 8% 3002066A30(L2-B5M
A6 01 68-0990 2 CeFXD MICA 100 PF 2% 300VOCH Q0853 REMLSF10LG3S
AGCS 031802506 CtFXD AL ELECYT 470 UF +50-10% 40VDCW 3445 ET471X025A0%
AsCE 0180-0049 CiFXD ELECT 20 YF +15~10% S50VOCH 56289 30B20660500C2~NSH
ABCT 01 600998 CIFXD MICA 15¢ PF 2% 300VOCW 00853 ROM15F1O1G3S
ALC10 018G~004% CIFXE ELECT 20 UF +75-10% S0VDCH 56289 3002066050CC2-05M
A6L11 01 60-0362 4 C:FXD MICA 510PF 5% 28480 0160-0362
ASC12 0ig0~0228 5 C:FXD ELECT 22 WF 107 15VDCOW 56289 1500226K981582-DY3
ABCES OF 80«004 9 CtFX& ELECT 20 UF +75-10% S0VOCW 56289 3002066050CC2~-D3M
A6CL5 0160-05362 CIFXD HICA SLOPF 5% 28480 a160-0362
AGCLET 0180~0229 1 C:iFXD ELECT 33 UF 10X 10VECW 28480 0180-0229
AGLRL 190L=0040 DIGDE:SFLECON 30HA 30WY 07263 FOGLO88
ALCRZ 1901=3040 OIDDERSELICON 30MA 20WV 07283 FDGLO88
AECRT 1901~0040 DIGDE=SEELICUN 30MA 30WV 072863 FOG108E

See Introduetion to this section for erdering information
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Seetion Vi

Table 6.1. Replaceable Parts{Cont’d)

MUUeL sdYon Y B

Reference \uip part Number| Oty Description Mfr Mfr Part Number
Designation Code

3403A
AGL RS 19¢1-0040 DIDDESILICON 30MA 30WY 07263 FOGINER
AGCRT 19682~3074 1 NIGHE BROEAKDOWNISZ. 32V 2% ZB% 80 19G2-3014
AGLRS I3031~0522 i DIG0ERST 100GV PLV 28480 190k-0522
AGTCT 1820=0194 4 ICILINFAR VOLTAGE REGULATOR{INPUT ) 28480 1820~0196
ABIC2 18250196 TCLINEAR VYOLTAGE REGULATORTINPUT S 28480 1820~01%96
AGECH 18206+01 96 TCSLINEAR VUL YAGE REGULATORTINPUT) 28480 1820~0194
AGLGSE 1820~0196 ICTLINEAR VYOLTAGE REGULATORLINPUY) 28480 L320-2196
A&S12 1251-2034 CONNECTOR:PC EOGE {2 X 10} 20 CONTACT F178S 2%2~10~30~300
A6MPL 1205-0011 1 HEAT DISSIPATORIFOR TO~5 AND T0O-9 CASES 98978 TX8F~032~0258
A6Q3% 18540039 1 TSTR=SI NPN 85131 ZN3053
AB0S 18530020 TSYR231 PNP(SELECTED FROM 2N3702) 28480 18530025
ABR1 0813«05629 4 ReFXD WW 1 HM 3% 3W 28580 0815-0029
ABRZ OT57=0431 2 R:FXD MET FLM 2.43K OHM 1% 1/84W 28480 DI5T-8431
AGRS G698-3456 2 RIFAD FLM 3,.57K OHM 1% L/0W 28480¢ 0698~ 3456
AGRSG 2100~2633 4 RIVAR CERMET I OHM 10% LIK 1/24 28480 2100~2633
ALRS C698~3382 2 RIFAD MEF FLM 5,49 OHM 1% 1/8W 28480 06983382
ALREG 0813-002% R2FXD wWW 1 OHM 3% 3W 28480 G813~-0029
AGRT 0757-0431 RIFYXD MEY FLM 2.43K OHM 1% i/8W 28480 GT57-0431
BERE $698-3496 RzFXD FiILM 3.57K OHM 1% 1/8UW 28480 069843496
ARG 2100=-2633 AIVAR LERMET 1X GHM 10% LIN 1/2W 28480 21002633
ABRLQ 0698-3302 R:FXD MEY FLM 5.4%K OHHM 13 1/8W 28580 C698-3382
ABRLT 0683=0335 13 R:FXD COGMP 3.3 OHM 5% 1/4M 0121 CR 05335
ABRLZ2 OrT5¥-02813 3 RIFXD MEY FLM 2.00K DHM 13 L/8%W 284860 Q71570283
A6R13 OBAB=4 434 1 R:FXD FLM 2.32K OHM 1% 1/8W 28480 VL98-49434
ABRl S ZE00- 2633 R:VAR CERMET 1K OHM 14% LIN 172 28480 2I1G0~-2633
AGR1S 06983484 13 RIFAD FLK 6658 (IBM 1% 1/8W 268480 0698-3484
AARLES 0698-5101 I ReFXD LOMP 33 DHM 108 L74H 0112% CB 3301
ASRLT 0684~3311 i RIFXDH COMP 330 OHM 10Z 1/44 01312% €8 3311
ABREB 0&84-1021 3 R1FXD [OMP 1000 OHM 10% 1/4M itz Lh 1421
AGRES 0B12-001 7 1 RIFXED WW 0.25% OHM 5% 34 28480 0812~0017
AGRZD 0698—4432 i RIFXEG FLM 2.1K OHM 1% L/8W 28480 Q698- 4432
AbR21 NH95-4435 1 ReFXD FLM 2.49K OHM 1% 1/8W 2848G 0HIB~&435
rOR2Z 2100-26373 REVAR CERMET LK OHM 10% LIN 1724 28480 2100-2633
A6RZ3 0658~3226 1 REFXD MET TLM 6.49K OHM 1% 1/78W 284 8G G698—~32256
ABR24 06 84-4T01 3 RFXD COMP 47 OHM 10% 1/4W 01121 C8 4701
ABRZ2S 0684-1801 R:FXD COMP EQ £:HM 10% 1l/4W 01121 €8 1001
AGRZE Q6841001 RIFXD COMP L0 OHM 10% L/4W 61121 <o 1640l
BGRZT g6 84=1001 RIFXAD COMP 10 SHM 102 1744 01121 €8 14901
AhRZ2A agt2~-0039 1 RIFXD WW 2.2 OHM 33 34 28486 0Aa52-003s$
a7 13403-66520 1 ASSY:ICONNECTOR, STANDARD 28480 0340366524
ATCL $180=0228 CiFAD ELECT 22 UF 1C% 15vDCW 56289 1500226X901582-0YS
BTC2 01 80--0228 C:FXG ELECY 22 GF ICE ESVICH 56289 15002 26X9G1582-DYS
ATCR1 1901~0040 DINDDESSILICON 308A 304V a7263 FDGIGBA
ATCRZ 1981-0040 GICDESILICON 30MA 30kY 07263 FDGLOER
ATCRZ 1501-0040 BIDDEXSTLICON 30MA 30WY 07263 EDGIo88
ATCRA 1901-0040 DIGDESSILIGON 30MA 30wV ofza3 FOGL088
ATCRS 1901-00460 DIODE:SILICON 30MA 230KV 0T263 FD6L0RE
ATLRO 19010374 2 BIGRE:SILECON 35V 28480 19010376
ATCRY 1941-0040 DYGOESELICON 30MA 30wV DT263 FRRLOBE
ATICE 1B26~0043 a8 IE:LINEAR OPERATIONAL AMPLIFIER 28480 1826~ Q043
ATIC2 1826~0043 IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
ATIC3 1826~0043 ICILINEAR OPERATIONAL AMPLIFIER 284BQ 1826~ G043
ATICS 1828~05668 4 EC=TTL HEX OREVER W/OPEN COLL(3OV) 01295 SHTAOTN
ATILS 1820-0668 IC:sTTL HEX DRIVER W/OPEN CCLL{3GV) 0129% SNT4QTN
ATQE 1853~04G20 TSTR:SI PNPISELECTED FRGM ZN3T02} 23480 1853-6G020
ATQ2 1853-0020 TSTR:SE PNP{SELECTED FROM ZN3T02) 28480 1853~ 0020
ATO3 1855-0378 4 TSTR:IFET SI N—CHANNEL 28480 1855-0378
ATQ% 1854~ 0071 TSTR:S1 NPN{SELECTED FROM ZN3T04) 28480 1854~ 0071
ATQS 1854~0071 TSTR:SI NPNISELECTED FROM ZN3ITO4) 28480 1854-00QTL
ATQ4h 1854-007% FSTR:SE NPN{SELECTED FROM 2N3704) 28480 1854~-0071
ATRY 2100~2522 & RIVAR CERMEY 10X OHM 10% LIN 1/2H 28480 2100-2522
ATR2 O0T5T=0462 R:FXD MET FLM 10.0K GHM 1% 1/8W 28480 Qi57T-0442
ATR3 06 84—F 831 & R:FXD COMP 18K OHM FOX 1/4W 01121 €8 B3
ATRs 06 84~4T31 R:FXD COMP 47K OHM 10X 1/4H 01121 C8 4731
ATRS 06 84=1031 RIFXD COMP 10K OHM 10% 1/49 01121 €8 103)
ATRS OB 84=18a1 RIFX3 COMP 18K OHM 10% I/4W 01121 ce 1831
AIRT 06B4~1031 RzFXD COMP 10K OHM I8 1/4W oLL2i €8 1031
ATRA QT5T-0435 z RIFXD FLM 3920 0OHM I3 1/84W 28480 GTST~ 0435
ATRYG 06 98~5445 2 RIFXD FIM 5.76K OHM 1% L/BW 28480 0698~ 4445
ATR1O 0787T-0282 2 RIFXD MET FLM 22F OHM 1% 1/84W 28480 0I5 T~0282
ATR11 2100~24t3 2 HEvAR FLM 200 OHM 10% LIN 1/2W 28480 2100-Z413
ATR12 Q1S T=0428 2 RIFXD MET FEM 1.62K OHM 13 1/8W 284 80 QT5T-0428
ATR13 21002520 4 RIVAR CFRMFY 50 OHM 20% YYPE ¥V 1/72W 25430 2300-2520

Ser introduction to this section for ordering information
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Model 3403A/B

Table 6.1, Replaceable Parts{Cont'd}

Section VI

_ Mfr
Reference |, p Part Number] Oty Description Mfr Part Number
Designation Code
3403A
ATR1S 0698-4411 2 RIFXD FLH 140 DHM L2 178w 28480 0698-4411
ATRLS 06844731 RiFXT CUOMP ATK OHM 103 1/4W 01121 £8 4733
ATRLG HD684=31031 RYFXG COMP LOX OHM 10% 1/44 ati21 C8 1031
ATRLET 0698-71354 % RiFXD FLM 693 DHM G.l2% 1/84 28480 Q698~T 394
ATRLA 0698=T7 394 RefFXD FLM 698 OHM O0.L1% 1/8W 28480 06987394
ATRL9 ChB4~4T3) RIFXD LOMP 47K OHM 10% 1/44 61121 TB 4731
ATRZ2D 06 B4~10Q31 REFXD COMP OK OHM 103 1/44 i1zl CB 1031
ATRZ]1 068541031 RIFXD COMP 10K OHM 103 1/4% 0Lr21 £8 103
ATRZ2 C684~1021 REFXD COMP 1008 OHM L0323 L/4W 03121 £8 1021
AR 03403-61601 1 LINE SWEITCH ASSY 28480 03403=-61901
ABMPE 0340 304182 1 PEATEZSHIELD 28480 03403-04112
ABMP2 0340-07137 2 PLATEZENSULATOR 12103 QBD#
AAMPZ L600=0228 1 PLATERETAINER 28480 15600-0226
ABMPSG 14 00-0830 1 CLAMPICABEE 04375 W (.625Y LG 79963 #5139 MOBIFIED
ABMPS S040-58456 1 CAMIPOWER SHETCH 28480 5040~5846
ABST 3101~1304 I SWITCHEISENSETIVE SPOT B AMP 4931929 1:1 SMI-T
ALY 03403-66521 13 ASSYZCONNECTOR, ISOLATED 28480 03403 66521
ALLIES 0183~0728 CIFEXD ELECT 22 UF 10% 15VOCH 56289 154D226X301582-DYS
AllC2 0180~0228 CiFXD ELECY 22 UF 10% 18vDCRW 562 89 i500226%X901562~DYS
AL1CRIL 900040 DIODE:SEHLICON 30MA 30WY 07283 Fosroaa
AL1LRZ 1301=-0040 DIGOEISILICON 30MA 30WY 07263 F051088
ALILH3 1391-0040 DEDDEISEELICON 30Ma 30KY 07263 FOGROBE
ALLICRA 1201-0040 DIGDE:SILECON 30MA 30wV 07263 FDGLUBB
E11ERS 1301~3040 DIQBEISILICON 30MA 30WV 071263 FDG1O8B
AL1CRG 19010040 DIGHE:SILICON 30MA 30WV 07263 FBG1O8B
ALLCRY 19801«037%6 DICDESSTLYCON 35V 28480 19010374
ALLIGL 1826mD043 TCHLINEAR UPERATIONAL AMPLIFIER 28480 1826-00432
AL1ECR 1826=0043 TCsEINEAR OPLRATIONAL AMPLIFIER 28480 182560043
AI1ICH 182560043 IG:LINEAR OPERATIONAL AMPLIFIER 28480 1826—-0043
ALLICS 18 20-0&648 1C:TTE HEX DRIVER W/OPEN COLL(30V) 01295 SNT40TN
ALLICS 18200868 FL2TTE HEX DRIVER W/DPEN COLLI3OVS 01295 SNT40TN
A11ECSH 19903312 L& TAYRIPHOTO 28480 1490-0312
Al11CY 1996-0312 TSTRIPHOFQ 28480 19900312
ALLECSH 1990-0312 TSTR:PHOTO 28480 1990~ 0312
B FE (o] St E 3 T5TR:PHOTE 284E0 199G—-0312
A11IL10 19900312 TSTRIPHUTD 28480 L$90~-0312
ALLIC1E 19800312 TSTRIPHOFD 28480 1990~0312
ALiIG12 19900312 TSTRzPHOTEG 28480 15900312
AlL1IC13 19%G~0312 TSTR:PHOYD 28480 19905312
ALEICLA 19900312 TSTRIPHAOTS 28480 15900312
ALLIC1S 1950-0312 TSTRIPHOYOD 28480 1990-0312
ALLECLE 1995-0312 TSTRIPHOTO 2B480 199006312
ALLICE? 1960=0352 TSYR:PHOTD 28480 19%0-0312
AlIECLlE 159001312 TSYRPHOTD 28480 1990-0312
ALIGL 18530020 TSTR=S5D BNOISELECYED FROM 2N3TC2) 28580 1853~0020
AliQez 1653«0020 ¥STR:SE PNPISELECTED FROM 2N3702) 28480 1853-0C20
A11Q3 1855-0378 TSTRIFET S N~CHANNEL 28489 1855-03748
A1L104 18540071 TSTRISE NPNISELECTED FROM 2N3T04) 28480 1854~-QG71
AL1IQS 1854-0071 TSTR:S] NPNISELECTED FROM 2RATOA) 28480 EB54-0071
Alipea 18%4-0071 TSTR:ST NPNISELECTED FROM 2N3T704) 28480 13540071
ALiOQT 18%4=0071 TETR:SI NEM{SELECYED FROM 2N3764) 28480 1854047k
AL1RYL 21002522 RiVAR CERMET 10« OHM 10% LIN L/2W 28480 2180-2522
AlLIRZ 0757=0442 RIFXG MET FEM 10.0K OHM 1% L/8W 28480 G757-0442
ALLIR3 06 84-1831 REFXD COMP IBK OHM I0% E/4W 01121 B 1831
AliR% Q6 BA-4T31 RIFXD COMP 47K OHM 10T 1/4W 01121 Ch 4731
ALIRS 86 B4~1031 RIFXD COGMP 10K OHM 1082 i/4W ol121 €8 1¢31
ALIRG 068415831 RiFAD COMP LBK OHM 10T 1/4W olr2e CH E831
AL1RY 06841 03] R:FXD COMP 10K OMM 10% 1/4W 01121 €8 1031
ALLRA 0787~0435 RFXD FILM 3920 OHM ER 1/70W 28480 QT5T-0435
AL1KR9 0698-4 445 RIFXD FEM 5.76K OHM 1% L/8W ZB480 05984445
ALIRIO OT57T=0282 RiFXD MET FL{M 221 OHM 1% 1/8W 28480 GlsT-G5282
ALIRLL Z100=2413 RIVAR FimM 200 OHM 10% LIN E/2W 28480 21006~2413
AllR12 0757=-0428 R3FXD MET FiM 1.&62K OHM 13 1/8W 28480 Q1570428
ALLRE3 25002520 RiVAR CERMEY 50 DHM 208 TYPE V 1/2W 28480 2100-2520
AL1RL4 CH98~-4 411 R:FXD FLM 140 OMM 13 L1/8W 28430 06984411
ALIRLS 0584~372] 3 R2FXD COMP 2300 OHM 10% 1/4%4 G1i21 €h 3321
ALIR1S Da84~1031 R:FXD LOMP 10K OHM 10% 1/4W OFE21 €8 1031
ALLIRET 0684-103) R2FXD LOMP 10K OHM 162 1/4W 0ii2l LB 1031
ALIR1S 3698-739% R:FXD FLM 698 OHM 0.1% 1/84W 28480 DEIS~T394

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts{Cont'd)

I Mfr
Reference ipip pavt Number| Qty Description Mfr Part Number
Designation Code
J403A
ALERLG 0698-7394 REFXD FLM 698 OHM 0.1% 1734W 28480 0698--T3%4
ALLR20 06E84~3321 RiFX0 COMP 3300 OHM 10% L/4W 93112) 66 3321
AlER21Y 0684~31031 RIFXD LOMP L1OK OHM 10% 1/4W 41121 Ch 1033
ALYIR22 06841021 RIFXD LOMP 10K OHM 10E% 174U 01121 c8 1031
ALLR2Z23 0684=-3321L RIFXD COMP 3300 OHM 10% 1/4W 31121 ca 3321
ALER24 0684~103% RFXD COMP 10K OHM 10% 1/4W {1121 CB 103t
ALER2H 06B4-5031 RIFXD COMP 10K OHM 10% 1/4W 31121 e 103
ALER26 06 84-1021 ReFXD COMP 1000 OHM 10% 1/4W a112] Ch 1021
AL1R2T 069B=4453 10 RIFXD FEM 402 DHM 138 1/78W 28480 G698-4453
ALERZE 0698=45453 R=FXD FLM 402 OHM 1% 1784 28480 06984453
ALER29 06984453 R:FXD} FEM 402 (HM 1% 1/78W 2848Q 0698+ G453
At1R30 0698=4453 RIFXD FEM 402 OHM 1% 1/8W 28400 GER8~4453
ALLR31 0658~4453 RiFXD FLM 402 OHM 1% 1/8W 28480 4698—-4453
ALER32 069B—~4433 RIFXD FLM 402 OHM 12 L/BW 28400 G698-4453
ALLRA3 0698~4453 RIFXD FEM 402 OHM 1% 1/8W 28480 0698—4453
AL1R34 0698~4 453 RiFXD FEM 402 OHM 1% 1/8W 28480 GeG8—4453
ALERAB 69844573 RzFXD FEM 402 OHM 1% 1/8MW 28480 69844573
ALER3G 0698~4453 RIFXD FLM 402 OHB 13 1/8W 28480 6994453
ArZ 03403-66591 H ASSY:CONVERTER, LDG 28430 03403656591
alzel £4160~0163 2 C:FXD MY 0.01 UF 10% 280VDCH 56289 152P10392-P15
ALZ2E2 0] 60-516t CiFXD MY 2.0G1 UF 10% Z200V0CW 56239 192P30392+PF5
812€3 3180=0374 2 CrFXD TANT. 1D UF 10% ZOVBLW 56289 1530L06X9G2082-DYS
AL204 01 80~03T74 C:FEXD TANT. 10 UF 10% 20VIOCH 562 89 15001 C6X302082-N¥S
ALZ2CRI 13010040 DIODESILTICGN 30MA 30WY Q7263 FDGLO88
Al2ERZ 19G2=8377T 1 DIODEIRREAKDGHN 6.2V 5% 04713 1NM825
AEZCRZ 1900053 DIODEISTILICON 30VDLIH 47263 03444
AL2CRA 19G1~0053 DIQDE:STLILON 30VDEW 07263 FB344a4
ALZICL 18256=-0043 IC:LINEAR OPERATIONAL AMPLIFIER 25480 182600543
TAI2IC2 IRZ26—C024% i JC:LIN POSITIVE YOLTAGE REGULATOR 94713 ML 14698
ALZ2IC3 18 26=0043 FC:LENEAR OPERATIONAE AMPLIFIER 28480 1826—-G043
AlLZ0L 1853=-0086 L TSTR:SE PAP 0131 245087
A1202 L854~Q0T1 FTSTR2ST NPN{SELECTED FROM 2NATI4) 28480 1854~ 0071
A1293 18550368 TSTREFET SI NPN N-CHANNEL 28480 1855~0368
AL204 1855-03368 TSTRIFEY S1 NPH N-CHANNEL 28480 18955~ 0348
ALZRL 07870280 RiFXD MET FLM EK OHM 1% 1/78%W 28480 G151~ 0280
ALZRZ QeGR~32TS 2 R:FXD MET FLM 4990 OHM 1% 1/8W 28480 0698~3279
AL2R3 2100-2010 1 R:VAR FL# 10G OHM 207 LIN L/2H 28480 2106— 2010
AL2R4 QT57=0442 RIFXS MET FLM 10.0K OHM 1% 1/8W 28480 AT~ D442
AL ARG ATST-02T% 1 REFRDBET FLM ToZER-OHN 12 3/ 8W 28580 OTST~U2T%
AL Z2R6 DIST~0346 REFXD MET FLA 10 CHM 1% 1/8W 28480 075103486
AE2RT 0698=3279 REFXD MET FLM 4990 OFM LE L/8W 28480 0&698— 3279
A12R8 21003103 2 RIYAR CERMET 10K OHM 10% TYPE P 3/4W 28489 25100-3103
AL 2R9 0T75T=0465 1 REFXD MET FEM LOOK OHM £% 1/84W 25480 D757- 465
AL2R}0 0isT-02823 RiFXD MET FEM 2.00K OHM 13 1/BW 28480 a15T- G283
ALZR1L D6E98=4643 1 RIFXD FLM 4.,53K OHM 1% 1/8W 28480 0698— 4643
Al2RE2 06984433 1 KIFXD FLM 2260 CHM 1% L/6W 28480 0698—4433
A12R13 2100=-3G54 1 AIVAR CERMET SOK OHM LOZ 3/4M 28480 2100- 3854
AL2R14 069B~4468 1 ReFXD FLM LLE3K OHM 1% 1L/0W 28480 0698~4468
ALZR1S Q757-0448 1 R:FXD KRET FLM 1B.2K OHM 1% i1/8W 28480 CIST-0448
AlZ2R1a 0698=8180 2 RIFRD FLM 4.22K OHM 0.1% 1/84 ZA48G 8458-8180
ALZRIT 0699-3180 RiFXD FLM £.22€ OHM 0,14 1/8W 28460 3698—- 8180
AL2RI1 8 OT57=0283 REFXD MET FLM Z2.00K OHM 1% i/8W 28480 DI5T~0283
ALZRES 2100=3154 R*VAR CERMET L000 OHM 10% TYPE P 374 28480 2100~ 3154
AL ZR2D 0698-7T934 2 RIFXD MET FiM 12.1K OHM 0.1% :/8BW 28460 06937934
AY2RZ1 GTRT 0442 RIFXD MET Fid 10.0K (0HM 1% 1/8W 284 80 QI5T-0442
ALZR22 0698-T934 R:FXD MET FEM 12.1K OHM DLEF /84 28480 D6GR-T934
ALZRZ3 GT57T~G388 I R:FXD FLM 30.1 DHM 1% LE/8W 28480 QI57~0388
AL2R24 SH9B=4 467 z RIFXD MET FLM 4.42K OHM LT 1/8W 28480 D6T8—4442
AL2R2S REQB~G44 2 RIFXD MEY FELM 4.42K OHM 1% 1/8W 28460 G6S8-4442
AL2R2& Q684-4711 i R:FXD COMP 4TO DHM 103 1/74W 51121 ch 4711
ALZ2R2T 06841031 RIEXD COMP 10K UHM 10% 1/4W arr2l € 1031
AL2RZS8 0684~ 103 R:FXD CipP 10K OHM 103 1/4W 81121 cB ig3
AL2RZ29 2100-3163 RIVAR CERMET 10K GHM 10% TYPE P 3/44 28480 2108~ 3L03
AL 2R30 06 84~2231 RIFXD COMP 22K OHM 10X 1/4W 31121 B 2231
A12R31 G6BA—LO4L R:FXD COMP 100K BHM 10% I/4W 0ILZL Cd 1041
AL2ZR3Z Q6841031 RaFXD COMP 10K OHM 10% 1/4W 313121 CB 1031
AL2R23 d686~4T31 R:FXD COMP 4TK OHM 10% 1/4M [} § 933 i 4731
Al2R35 2100~ 3154 RIVAR CERMET 1000 OHM 10% TYPE P 3/4W 285480 21003154
At211
AYZIZ2
213 D343+ 66571 1 ASSYIAUTORANGE 28488 03403-665T1
AL3CL N3180-0389 CiFXD ELECT 4.7 {F 20% 10VDRCW 56289 1500475 X081 0A2~DYS
AL3LC2 01602605 12 CIFXD CER 0.02 MFD +80-20% 25VDCW T2982 S835400-Y5U 2032
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AL3CH 21 60~7 605 C:FXD CER 0,02 MFD +80—-20% 25VDCH 72982 S83%B000-Y5 2037
B304 B180~L7L5 2 CrFAD TA~-ELECY 150 uUF 10% aviCH 56289 150615 TX9006R2-DYS
AL3CS Gl 50=0073 4 CiFXD CER 100 PF 10X 1Q00GVDCW 56289 CO280102E101KS2T-CDH
AL3CRY 1501=0040 DIDDESILICON 30MA 30WV 4T243 FDG18s
AL31CH 1820-0207 z ICsTYL MONOSTABLE MULYEVIBRATUR 28430 1820-0207
213102 18 20~0310 ICINTL TRIPLE 3~ INPUT NAND GATE 04713 SCH910PK
A131L3 1820=-G307 TC:DBTL HEX INVERTER 04713 MCBAGP
A131Cs 18 20=0094 IC:DTL QUAR 2-iINPUT GATE G4TES SC6903PK
ALZICE 1820-0491 2 EC:TTL BUD/DEC. DECODER/DRIVER 01293 SNT4L4%N
AL3ICS 1820-03546 2 ICIDIGITAL TTL SYNC 4-BIT B3CH 28480 1820-0546
AL30L 18530020 TSTR:SE PNP{SELECTED FROM ZN3IT023 28480 1853-00728
Al302 1B 5580374 TSTRAIFET 51 N-CHANNEL 28480 1855-0373
Al1303 1354=0392 2 TSTR:ST NPHN BOL3L 2NSO8S
Al3R1 0684~4T21 RIFXD COME 4TOD OHM 102 51/44W 0112t B §¥21
ALZR2 068410331 R:fEXD CHOMP EOK OHM 10% L/4W a11zr 3 k631
AL3R3 6585529 2 RiFXD FLM 225K OHM 13 1/8W 28480 0&%3-4529
Al3R& 06984486 2 RiFXD MET FL® 24.9K OHM 1% 1/84W 25480 GO9B- 4430
A13RS 0684-2731 2 RIFXD COMP 2TK CHM LOZ L/4W a112L CB 2731
AL3R6 06 84=~10G3 1 RiFXD COMP 10K OHM 103 E/4W 0112t €3 i531
Ald A3 40366572 1 ASSYIREMOTE AND AUTORANGE 28480 0340366572
Al4CY 41 80-0309 CrFXD ELECY 4.7 UF 20% 10VDCH 56289 150D4T5X0010A2-BYS
ALACZ 016024605 CEFXO CER 0.02 MFD +80-20% Z5VDIW T29i? 5835000-Y5U 2037
AlaCH Qi 60-2 60% CiFXD CER 0.02 MFD +80-20%8 25VDLW 72982 $835000~Y¥5U 2037
BL4Cs 0160-24603 CiFXD CER 0.02 MFD +80-20F 25VDCH 72982 5835000~-Y54 2032
AL4CH 0160-2 605 CIFXD CER 0.02 MFD +80-20% Z5VDCH 72982 83435000~Y54 2032
ALAES 0150-0073 CiFXD CER 100 PF 10X I900VDCH 56249 CO28BICZEEGIKS2T~LDH
AL&C? 41 50~00%0 CEFXD CRER IODQ PF #80-20%2 1060VDCW SBZEY £067TB1CG2E102526-CDH
ALALH 0160-24605 CzFXD CER Q.02 MFD +80-20%8 Z5VOCW 72982 5835000-Y54 2037
AlaL9 01 800195 2 CIFXD ELECT 0.33 UF 20% 35VOCH 56289 E50D334X003542-0YS
AleCiD 0160=3486 i €: FXB CER 047 UF -20+80% 500 VHLW 72982 84131-050-651-474Z
A14C1Y 4150~0050 CtFXD CER 1000 PF +80-20G% 10GQVICW 5628% CO8TBI0ZE1QRLS26~LDH
alaciz 41 602 60% CiFXD CER Q.02 MF( +80-20% 25VDLW 12982 5835000-Y54 2037
A14CE3 0180-1715 CIFXD TA~ELECT 150 UF 10% 6VDCH 562 B9 FS500157X9006R2-DYS
AtaCla 81 606-2 605 CAFXD CER (.02 MFD +80-20% 25VIOCH T2982 58350G0-Y54 2031
Al4CLs 01505073 C:FXD CER 100 PF 10% 1080VICH 56289 CO2HB10ZELOIXS2T-COH
AbuCls BL 500058 C:FXD CER 1000 PF +80-20% L0D0OVOCHW 56289 COATBI02E1G21I526~C0H
AL4LRY 1931-0040 DIGDE:SILICON 30MA 30WYV Q7263 FBG1088
ALALR2 1910~0016 4 DIGDE:GERMANEUM 100MA/OLE85Y 6OPIV 93332 D2381
ALGLEL 18200307 LGIDT L HEX- L NVERTER D473 HG826P
Al41£2 1820-0310 ICIRTL TREIPLE 3-INPUT NAND GATE 04713 SCHILIOPK
ALATC3 13 20~0094 IC:DTL QUAD 2~INPUT GATE 04713 SCH903PK
AL4ICS 18200207 TC:TFL MONOSTABLE MULTIVIBRATOR 28480 18203~0207
ALGICH 1820=031G IEL:DTL TRIPLE 3-INPUT NAND GATE 04713 SC&91 OPK
ai61Ce 18200307 IC:DTL HEX EINVERTER 04713 MCB36P
AtaIC? 18 20-0307 1CHDTL HEX INVERTER 04753 HCB34P
AL4ICB 1820~-0094 IC:0TL QUAD 2-INPUY GATE O4TLS SC6EI03PK
AL4Ile 18 20=0094 IC:=DTL QUAD 2-INPUT GATE O4TE3 SC69GAPK
AlafC1o LR 20-0094 1C+0TL QUAD Z-TNPUT GATE J47T13 SE6903PK
Al4lC1l1 LB 20-00846 IC:07TL DUAL 4—-INPUT GATE [EXPANDABLE} 04713 SEHFTOPK
Al4alC12 1820=0491 I5:¥TL BCD/DEC. DECOOER/URIVER 01295 SNT41458
AleICES iB 200544 IC:DIGITAL TTL SYNC 4~-8IT7 BCD 28480 1820-04544
AleICl4 IR20~00%4 IC:DTL QUAD 2-INPUT GATE O4¥L3 SCH903PK
AL4TCES 18 20-0307 IL:DTL HEX INVERTER 04713 MEB3&P
Al41C1s 1820-0301 2 TC:TTL QUAD BI~STABLE D-LATCH 01295 SNT&T 5N
ALatCl? 18 20~0 301 FC:YTL QUAD BI-STABLE D-LaTCH 0k29s SNT&TSN
AlaQl 1853=0020 FSTR:25I PNPISELECTED FROM ZNRTOZ) 28440 1853-002%
Alan2 18550378 FSTR2FET SI N-LHANNEL 28480 1855~0318
ALLQD FB54-0392 FSTR2ST NPN 80131 ZN5088
El&R1 o84~ 1031 B:FX0 COMP 10K OHM 10% 1/4%W ALzl €3 19031
AlER2 06844721 RIFXD COMP 4700 OHM 10% 1/4W 0R121 €8 4721
Al4R3 D6B4~BEZ] a REFXD COMP 5.6K OHM 10% 1/4u 1121 L8 54621
Al 4RG 06 84=4T21 RIFXD COMP 4700 BOHM 10% 1/4W Gii2l CB 572t
AL 4RS O6B4~§TE1 R:FXD COMP 4700 CHM 103 1/4W 21121 L8 4721
AL4RA (6844721 RIFXD COMP 4700 OHM 10% 1/4M 01121 CH 4T3t
A14RT 06844701 RiFXD COMP 47 OHM 10% E/4W o1t21 CH 4701
Al4RS D6 B4=4T21 RIFXD COMP 4700 OHM 10% L/4MW 01121 B 4721
AL4HE9 068455621 RIFXD COMP S.6K OHM 10% L/4W 01121 LB S521
Al4R1G 0684~4T21 R:FXD COMP 4700 OBM 10% I1/4% 0112E LB 4721
Al4RL1L 05 84-1031 R2FXD COMP 10K OHM LO% E/4W 01121 CB 10631
Af4R12 698=~4529 RIEXD FLM 226K HM 1% 1/78W 28480 0698~-4529
BLARLD 069844848 RIFXD MET FIM 24.9K 0OHHM 1% 1/8W 28480 0698-4486
AlaRl4 G6 B2 T3] RIFXD COUMP 2TK OHM LGE ES4W a1121 €8 2731
AL4R1S H684=1031 RIFAD COMP 10K OHM FOZ 3/4W 01121 £B L1031
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AlaR16 06844721 HIFXD COMP 4TCD UMM 10% L/4W 01121 Ch 4721
ALGRLT 0684=5621 R:FXD COMP 5.6K OHM [03 1/4W 01121 CB 5621
AlaRls 06854721 RIFXD COMP 4700 OHM 10% 1/4W QLE21 B 4721
AL4RLY 06854721 REFXD COMP 4TO0 OHM L0Z L/4W 0121 8 4721
ALGRZO D6 B4~472] RIFXD COMP 4700 OHM 10% 1/4W (33 %5] 8 4721
AT4RZ] G684~4T21 RIFXD COMP 4700 UHM 10Z 1/4W 01121 CB 4721
AL&R22 06 B4=4T2L RIFXD COMP 4700 OHM 10Z 1/4W 0121 €8 4721 o
ALGRZ3 06 B4~5T2Y RIFAD COMP 470D OHM IDE 1/4W 01121 c8 4721
ALUR?4 06844721 R:FXD COMP 4TDO OHM 10% 1/4W 01121 Ch aT2)
A15 03403~ 66581 1 ASSY:INPUT/OUTPUT 28480 03403= 66581
A15CY 01800210 H C:FXD ELECT 343 UF 20T L5VDCW 56269 150033454001 542075
ALBCR alLan=17T46 1 CIFXD ELECT 15 UF 10% 20VDLW 25480 D180~ 1746
A15C3 0iI50-0050 CsFXD GER 1ODO PF +80-20% LODOVDEW 56289 CO67A102E102L526+LDH
ALBCH 01 80-0195 C:FXD ELECT 0433 U Z0Z 35vOCH 55289 1500334X0035A42-DY5
E15CH 0150-0050 CIFXD GER L0O00 PF +B0-20% 1000VDCW S6Z8% COSTA1G2E102Z526~C0H
ALSCH 01500073 CiFXD CER 100 PF 102 10DOVECW 56289 COZBB10ZE10LKS2T-CDH
AL5CT 016(-260% C:FXD CER G.02 MFD +80-20% 25VDCW 72982 58350060~Y5U 2037
ALGLE 0L 60-2 605 C:FXD CER 0.02 MFD +80-20% 25VDCW 2962 5835000-Y5U 2032
41509 D160-2605 CiFXD CER 0.02 MFD +80~-20% 25VDOW 72982 5835000~Y5U 2032
AESCRL 1910-0016 DINDE :GERMANIUM 100MA/0.85Y 40P IV 93332 n2361
AL51CY 18 20=0094 1C:0TE QUAD 2-INPUT GATE 04713 SCHY03PR
Al51C2 1820=0273 I1C:0TL QUAD 2—-INPT AND GATE 28480 1820-0273
AL5IC3 13 20~0307 IG:DTL HEX IMVERTER 04713 MCB36P
A5 EC4 1820-0273 IZ:DTL QUAD 2~INPT AND GATE 28480 1320-0273
ALs1CH 18 20~0665 4 EC:DTL 4-B1T LAFCH 04713 MC1E14P
A5 L6 1820~0665% IE:DTL 4-BET EATOH 4T3 MC1B14P
ALS1CT iB20-0310 EC:0TL TREPLE 3—INPUT NAND GATE 04713 SCHEILOPK
2151C8 1820+0094 1C:DTEL QUAD 2-TNPUT GATE 04713 SCE6903FK
AISELT 1820-0307 TC:OTL HEX INVERTER 04713 MC836P
ALSICEO0 1820+0665 IE5DTL 4~BIF LATCH 04713 ML1814P
BL5IC1E 1020=066%5 ICsDTL 4-BET LATCH 04713 ME 181 4P
AL5 42 1251~008% 3 CONNECTORIFEMALE 36—PIN MINAY 28480 12510085
AL5.43 1251=0292 1 COMNECTORIFEMALE 24 PIN 28480 1251~0292
A15.19 12582075 1 CONNECTOR:PC {2 X 22) &4 CONTACT 71785 25122~ 30380
ALS0L 1854~0G71 TSTRIST NPNASELECTED FROM ZN3T04) 28480 1854-0071
A1502 18530020 TSYRzSI PNPISELECTEG FROM ZN3TOZ) 28480 1853-0020
A15R1 0OAG~4 T3 RiFXD COHP 4700 OHM 10% E/4W 01121 CB 4T21
ALGRZ 06 B4~562E RIFXD COMP 5.6K OHM LOX 1/4u 01121 LB 5621
A15R3 068421031 RAFAD GOMP 1K OHM EOE 1L4W 01121 6103}
B15RS OBAL-1031 RIFXD COMP 10K UORM 103 1/4W 1121 €8 1031
AEGRS G6 R4 1031 RIFXD COMP LOK OHM I0% 1/4W 01121 €8 183}
AL5RE 0684472} R:EXD COMP 4700 OHM 103 1/4K 01121 L8 4721
MERT 06 844701 R2FXS COMP 47 CHM 10Z 1744 a112t B 4701
Al5RR 06844121 R:FXD COMP 4706 OHM 10% L/4W 41121 L3 4721
ALBRY DHBA-562L RIFAD COMP 56K OHM 10% L/4W 0R121 B S621
AL5R1G 0684=-103} fFXD COMP 10K OHM LBE L/4W 41121 £8 1031
AI5RLL DoBs~227E 2 RiFXD COMP 2200 OHM I0% 1/4W 01121 Cho222%
AISREZ 06 84=2221 RIFXD COMP 2204 OHM 10T 1/4KW 81121 £s 2221
AL5RL3 06841031 RIFXD COMP IDK OHM I0E ES4H 01121 cs 153)
A15R14 06841031 RIEXD COWP 10K OHM 10% L/4W 01121 LH 10351
ALSR1S 0684=5621 RIFXD COMP 5.6 OHM L0 1/4% 0EL21 @ 5621
A15R16 06845621 RIFXD COMP 3.6X THM 1D¥ 1/4W 81121 CA %621
BLSRLT 06845621 RIFXD COMP 5.6K OHM 10% i/4u (33331 €5 5621
A2y $343E-6950G1 1 ASSYtDESPLAY [{10FES NOT INCLUDE BSt} 28480 03431=-69501

TAXICY £160-0155 1 CIFXD MY 0.0033 UF 10% 200VDCH 562 59 192P 33792-PTS
AZlC2 0180-01086 1 C:FXD ELECT 60 UF 203 6VOCK 28480 01B0-D186
A217351 1390~0315 1 NUMERIC DISPLAY, SOLIT STATE 28480 1590~0315
421052 1990~0310 a DINDE :VISIBLE LIGHT EMITTER 28480 19%0-0310
421053 1990-0310 DEQDEVISIHLE LIGHT EMITYTER 28480 1990~0310
R2EDS4 1990-0310 DIDDEIVISIBLE L IGHT EMITTER 28480 1990~0310
A2LDS5 1990~03L0 DEODEVISIBLE LIGHT EMITFER 28488 r990-0at0 | L
AZ1DS6 15%0=0310 O[ODE:VISIDLE LIGHF EMITTER 28480 £9590-0310
AZLDST 19900310 DIGDEIVISIBLE LIGHT EMITTER 28480 1590-0310
A21 0S8 19900310 DIGDRE:VISTALE LIGHT EMITTER 28580 L340~ G210
A21D5%9 1590-0 310 DIODE:VISIBLE LIGHY EMITYER 28480 1590~0310
AZLDS 10 199007310 DIODDESVISIBLE LIGHT EMITTER 28480 1490~0310

T AZLICY 18 200663 1 TCsDIGITAL SCANNER 28480 E820~ 0663

tAZ11C2 1320-0571 1 FCiTTL NUMERIC DISPLAY CHARACTER GEN. 28480 1820~ 057L
AZ1MPY 50405839 1 HOUS [ NG 2 ANNIINC T ATOR 28480 5040-5839

See iniroduction to this section for ordering information
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AZ1MPZE 43403-24301 i MASK: ANNUNC IATOR 28480 13403-24301
AZEMPS 1200=0462 &1 SOCKETsIC CUNTACT 40779 3-L16141-2
AZ141 1654-0094 & TSTR:SI NPN 49131 2N3 646
ARRQ2 LR 54~ 3094 TSTR:2SL NPN A01321 ML GG
E2EQ3 18 540094 TSTR:SE NPN 80131 2NAGLE
AZi04% 1886—00%% FSTR2S5[ NPN 80131 2N3b 46
A2IQ% 18 56=0094 TSTRzSY NPN 80131 2N3646
AZLDG 18540094 TSTR:ST NPN B0O121 2NZOHE
AZ1O7 1893-0016 13 TSTR:S51 PupP 80131 243638
AZtos 18530016 FSTR:SE PNP 30131 2583638
AZEDG 183530014 TSTRIST PNP BO13) ZN36H38
AZEGIO 18530016 ISTR:SE PNP 80131 23638
AZ18LE 18530014 FSTRI51I PNP 20131 2N35638
AZ10Y2 1853-0016 TSTR:SE PNP 30131 2N3638
A2E013 1853-0014 ITSTR:S51 #NP 80131 2N3638
RZEDL& ta83~-0018 TSTRs 51 PNP 80131 2434138
A21815 1853-0016 TSTR:IST PNP BO13} ZN3638
A21Q16 1853~00l6 TSTRIS1 PNP 80131 2N3638
A21017 1853~0016 TSTR:SI PNP 80131 2N3638
Azinls 1853=-00l6 FETREST PNP 80131 2NBI6IE
AZIR1 1810—-0066 H RINETHIRK 4 £2)}=650(2)=3%0 CHM EOX 284840 18100066
AZEIRZ LBLO-GO&T 1 RANETHORE 6(21=390(31=21001}=510 OHN 28480 i810-00647
AZLR3 i810~-0068 1 RINETHWORK 3 X 410 DHM 10% 28480 181G-0068
AZLRA 18L0=-Q06 9 1 RENETHORK 9 X 48 OHM 10% G.05W EACH 28480 1310-0069

tA2Z 03431-606507 1 ASSYIANALDG, STANDARD 28480 0343166507
A220L N1 60=35675 2 LiFXD POLY O.47 UF 5% 10OVOOW 28480 0160~36T4%
AZ2{RL 1502~06486 4 SI0DE BREAKDAOWN:&.2Y 23 Q5713 inNegze
AZ2LRD 19020686 PIOBE BREAKDDMN:I6 .2V 2% 0&TE3 INS23
tazzict 09600168 2 A~ HYBRID sug 28480 G960-0E60
AZ2R]1 2100-2522 RIVAR CERMET 10K OH¥ 10% EIN L/2W 28480 2100-2522
AZ2R2 21002522 RIWAR CERMEY 10K OHM 10% EIN L/2MW 28480 2100-2522
AZZR3 210824937 REVAR FLH 2000 OH#M 10% LIN 1/2W 28480 2100-2497
AZ2R%& AT 7=0438 2 RiFXND MET FLM 909K OHM 1% 1/8W 28480 HT57~04%88
A22RE 21046-1738 R:VAR FL#¥ 10K oOHM 1038 LiN 1/2W 28480 2100~-1738

TAZZ 0243166502 1 ASSY:LANALOG, ISOLATED 28480 03431~66502
AZ3IC) 0160~3674 C2FXD POLY Q.47 UF 5% 180VDLW 28480 D160-36T4
AZICR] 1902-0686 BIODE BREAKDOWN:G6.2V 2% G4T13 iN825
A23CR2 19023686 DIODE RREAKDOWN:6.2V 2% 04713 1NB2S

ta231c1 0960~0160 A-D HYBRID SuUB 284860 L960-0160
AZIEC2 1990-0312 TSTR:IPHAOTEH 28480 199G~0312
A2301 1854=-007TE TSTHIST NPN{SELECTED FROM 2K3T04) 28480 1354~ 0071
A2302 18540071 TSTR:5I NPN{SELECTED FROM 2ZN3T04) Z8480 1834-0071
A2303 1894=0071 TSTR:SE NPN{SELECTED FRUK 2N3T04) 28480 1854~ 0871
AZ23R1 25100~ 2030 RIVAR CERMET 20 K ©HM 102 LIN 1/2+ 2848¢ 23100~2038
A23R2 2100~2030 REVAR CERMET 20K OHM LGZ LIN i/2d 284380 21002038
AZ3R3 2100~2497 RiVAR FLM 2000 OHM 10% LIN B/ 2W 284480 21002497
AZ3IR&G O75T7T-04B8 R2FX] MEYT FiM 909K OHM 13 I/8W 28480 075 - 0488
A23R5 Z2100-£738 R:VAR FLM 10K OHM 108 LIN /24 28430 2i00-1738
AZ3RG 07T57T=0280 RrFXD MET FLM LK GHM 15 1/8W 28480 0T57-0280
BZ3RT 07570280 RIF XD MEY FLM 1K UHM 1% 1/78W 28480 0TS T-0280
AZ3R8 06 833915 i RrFXD COMP 390 OHM 5% 1/4u 01121 L8 2391%
A23Rr9 ST57-0280 RIFXD MEY FLM 1K OHM E% 1/8W 2848¢ 075 7T-0280
A23RL0 6B 32035 1 RIFXD LOMP 20K OHM 5% 1744 01121 B 203%

T AZ2G 0343160001 1 ASSYILOGIL, STANDARD 28480 0343160001
AZ&GT* 0160-0145 3 Lr FXD MICA B2PF 2% 100 VDOW 34171 RDM16EB20616
A2&LC2 G160-220% 3 CIFXD MICA 120 PF 5% 2R480 0 60~2205
AZ4CR1 1810-0018 DIoBE: BE 160 MA/DB5 v SO FIY 83332 b236¢

T AZ24EC1 18200671 3 IC:CaNT-1L0GIC 28480 18200671

t A241C2 1820=-0698 3 [C:TRI-DECADE 28480 1820-0695
A24R4% D69B=-4533 3 R2EXD FLM 294K CHM 1X L/OW 28480 0638-4533
A24A1R1 06T15-2221 21 RiFXD COMP 2.2 OHM L0% L/8W 91121 80 2221
A2GATIRZ 06752221 RIiFXD COMP 2.2K OHM 10% 1/8W 01121 88 2221
224M1R3 GAT5=2221 RIFXD COMP Z.2K OHM 10% 1/78W 21121 HE 2221
BZAALRG 067152221 R:FXD COMP Z2.2K OHM 10% 1/8W o112 BB 2221
AZHALRS B6T75-2221 R:+FXD COMP 2.2K OHM 10% 1/8W o121 B 2221
224 ALRE G6T5=2221 R:FXD COMP 2.2K OHM 10% 1/8W al121l a8 2221
A24ALRE BeTs=2221 R21FXD COMP 2.2K OHM 10Z 1/8W 0iiz2} By 2221
AZ4ALRE N6Thm2221 R2FXD COMP 2.2 OHM lo¥ L/8W gLzl BE 222%

Model 3403A/B

See introduction to this section for ordering information
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Tabie 6-1. Replaceable Parts{Cont'd)

Reference I Mfr
ere ' HP Part Number{ Oty Description Cod Mfr Part Number
Designation ode
3403 A

AZ4ALRY NH75~2221 RIFXD £0OMP Z2.2K OHM I0% 1/84W 1121 BB 2221
TA25 123431.88002 ASSY:LOGIC ESOLATED 78481 4343160002
AZ501™ 0180-0145 1 B EXD MICA BZPF 2% 108 VDCW 84171 ADMI1GEB20G 15
A2502 81606-2208 B: FXD MICA 120PF 5% 28480 0180-2284
A2BCRE 1910-00146 DIDDFSGERMANIUM 100MA/G.05Y 60PEV 93332 p2361
1225101 1820=0871 ICICONT-LOGEL 28480 18200671
TAZ5G2 L820=0698 IC:TRI-DECADE 28480 1820~-0698
TS5 163 1820~0699 2z EC:ADDER CHIP 28489 1820-0694
A2SECA }990-0312 TSTRSPHATD 2AB4B0 1590~0312
AZ51ICS 15900312 TSTR:PHOTA 28480 15900312
A2501 1853~6016 TSTR:SI PNP BOL3L 2N3638
AZHRL 0683=1045% 1 ReFXD COMP (00K OHMS 5% 1/4&W 01121 CH 1045
A29R2 06831035 2 R:FAD COMP 10K OHM 53 1/4W 01121 CB LO2%
AZBR3 0683~=1035 R:FXD COMP LOK OHM 5% 1/4W 0121 CB 1635
AZSRE OHSB~4533 RIFXD FLM 296K OHM (¥ 1784 28480 QHIE- 45372
A25RS Q683~5125 10 RIFXD COMP 5100 OHM 59 1744 01121 £8 5125
A25R6 0683=5125 RIFEXD COMP SL00 OHM 5% 1/4W 01121 £B 5125
A25RY DHB3I-5125 RiFXRD COMP 5100 OHM 52 1/4W G112l CB 5125
A25R4 0683~5%12% R:FXD COMP 5100 CHM 5% 1/44W 01121 £8 5128
A2BR9 0683-5125 RIFHD {OMP 51050 OHM 5% 1/44 01L21 £8 5125
AZGALRL Q6T5~2221 R:FEXD COMP 2.2K BHM 10% (/8% 0112% B 2221
A25ALRZ B6T8~2221 RIFXD COMP Z2.2K SHM 10% 1/8%W 1121 BB 2221
A2BALRS GeT5-2221% RIFXD COMP 2.2K OHM L0 178K 01121 Ba 2221
AZSALRA 0BTH-2221 RIFXD COMP 2.2K DHM 10% L/8W 01121 By 2221
AZBATIRS 0&aTS-2221 RIFXD COMP 2.2¥ OHM 10% 1/8W 91121 BB 2221
AZ5ALRE 06TB~2221 RIFXD COMP 2.2K OHM 10% L1/8BW 01t21 By 2221
AZBALRT Q6192221 RIFXD COMP 2.2K OHM 1085 Y1/8W 01121 BB 2221
AZSALIRE 0675-2221 RIFXD COMP 2.2K OHM 108 1/78W D121 BB 2221
AZTALRG O0hT5-2221 RIFXD COMP 2.2% OHM 103 1/8W G112E B3 2221

1 A2& 03431~60083 1 ASSYILOGIL, DR 28480 03431-60003
AZ2601% 01 6013145 i C:FXD MICA 82 PF 2% 100VDEW 84171 ROMISES20615
AZAL2 0160-220% £3FXD MICA 120 PF 5% 28480 01602205

1 A260R1 1910~0014& DIODEIGERMANIUM 100MA/Q.85Y &OPIV 93332 D2361

T a261C1 18 203=0671 IC:CONRT--L 0610 28580 1820-06T1
AZGTC2 LE20=0498 IGXTRI-DECADE 28584 182006499

t 826703 1820-0699 LCADDER CHLP 28480 1820-069%
ARG G63B8~4533F RTFERD-FLH- 294K -OHM-15--1/ 84 29483 G6H98-4537
AZ26RSE DOHB3=5125 RIFXD COMP 5100 0OBM 5% 1/74W 01121 £8 512%
AZBRE £683-8125 REFXD COMP 5100 GHM 5% 1/4W oi121 CB 5128
A2LRT 0683-5125 RIFXD COMP 5100 OHM 5% L/4W 01121 8 5125
AZ26R8 L683-53125 RIFXD COMP 5100 (IHM SE 1/4W 01121 £a 5128
AZGHRY 06R3-512% RIFXD LOMP S108 OHM 5% [/74W 0L¥21 c8 5125
AZBAAR] DaTH-2221 R:FXD COMP 2,28 UOHM 10% L/8H G1121 BRE 2221
B2HALRZ 06TS=2221 RiFXD COMP Z.2K (HM 10% 1/8W 01121 BR 2221
A2HALRD Qo¥s~2221 RIFXD COMP 2,2K OHM 10% 1/84 01E22 BE 222%
A2HALRA Q6L T8-2221 RIFXD COMP 242K OHM 10% 1/84 41121 B 2221
A?6AERS 06752221 RIFXD COMP Z2.2K OHM 10E L/8W 01121 B3 222%
ARGALRG pET5=2221 R:FXD COMP 2.2K OHM 10% 1784 01121 BB 2221
AZHALRT 06152221 RIFKD COMP 2.2K OHM 10% 1/84W ¢li2} b 2221
AZBALRSE 06752221 R:FXD LOMP Z2.2K OHM LOZ L/8W 01121 B 2221
AZBALRY 0aTH-2221 RIFXD €£OMP 2.2K OHM 108 1/8W 01121 B8 2221

CHASSIS PARTS AND MISCELLANEOUS

141 O340 350001 AL CONVERTER ASSY 284380 03403-60001
At 43463-68501 REBUILT AC CONVERTEH ASSY 28480 4340368501
m2 03403~ 566530 ASSYIAMPLIFIER 28480 03403~ 66530
A3 03403~ 66540 ASSYSFELTER 28488 03403+~ 66540
113 03403 H65L1 ASSYEMASTER 28480 03403-66%33% | T
AdAT Q340368517 ASSY: SWITCH 28480 034483-66513
AS 03403~ 66551 ASSYSRECTIFIER 28480 03403—6£655)
AL 03403~-66561 ASSYIREGULATUR 28480 03403~ 65%61
AT 03403-64520 ASSYICONNECTOR, STANDARD 28480 Q3403366520
AB N3403-61901 LINE SWITCH ASSY 28480 03403-51901
Al N3403~66521 ASSYICONNECTOR, [SOLAFED 23480 03403=44521

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts(Cont'd)

I Mifr

Reference |4p payt Number Oty Description Mfr Part Number
Designation Code

J403A
A2 03403~ 6659]) ASSY:LONVERTER, 06 28480 03405366551
Al3 03403-66%T1 ASSY:AUTDRANGE 20489 0340366571
Al & D3403=-665T2 ASSYIREMOTE AND AUTORANGE 28480 03403—-665T72
AlS 03403~ 60581 ASSY L ENPUT/GUTPUT 28489 03403~ 66581
A2l £3431-69501 ASSYIDISPLAY {DDES NOT INCLUBE DSt} 28480 0343 1-6£9501
Tazz 03431- 66507 ASSYAMNALOG ¢ STANDARD 28583 03431-66507
taz3 343168502 ASSY:ANALOG . 150LATED 28480 03431-56502
TA24 03431=-60001 ASSY:LOGIC,: STANDARD 284380 0343 E-60001
TAZS 0343 1~ §0002 ASSYCONTROL LUGEC, ISOLATED 26480 0343150602
taz6 $3431-60883 ASSY:CONTROL LGGEC, OB 28480 0343 1~50803
Fi Z110=6340 1 Fuse:0.48 AT 250V Ti400 MOL 47310
2 ZL10=023% T FUSE:f.2A 250V SLOW~BLOW 11408 MD 2/10
Ji3 1251=2357 1 SOCRET:z3~-PIN MALE POWER RELEPTACLE 32339 EAC—-3{1
414 1510-0059 2 BEMDING POST ASSY:RED [NSHHLATOR 28480 1510-0059
JE5 1510-0088 1 BINDING POST ASSY:8LK INSULATOR 28480 1510~-0058
J16 1510~0059 BENDI NG POST ASSY:IRED INSULATOR 28480 1510-5059
MRl 43403=60201 1 FROGNT PANEL ASSY 2848C 03403-56020%
Mp3 Q340304103 1 COVER:ISIDE 28480 03403-04) 03
[525% 03403-41203 i BRACKET: PL GUIRE 28480 03403~01203
#ps B{120-68T1 1 CASEIEXTRUSTON 28480 50Z0-6ATL
BPT 03403=-22002 1 PANELITOP 28480 0340322002
Kpe HGL0=D060 1 PLUGBUTTONISTL 95762 51058
FELO 03403~22001 1 PANEL SREAR 28480 03403~22001
Mpi) 0340360301 i COVER ASSY:SIDE 28480 5346360301
MpL2 1490-0032 2 STANDSTILY HALF~MODUGLE 28480 14900032
LS ) 03403~2T7T901 2 FOOT ASSY 28480 03433~27901
¥P14 SD4A0-3848 H HOLDERIAL CONVERTER 28480 5040~ 5848
[ 0340 60302 1 COVER ASSY:BOTTCH 28480 B3403~60307
¥Pl9 T120-2769 4 HWINDOW{ STANDARD) 28480 71202769
HP2O TL20-27T71 1 WINDOW, AUTORANGE } 28480 Tr20-277%
EP21 TL20-277¢ ¥ WINDDWIREMOTE E AUTARANGE) 28480 Tr20=-2770
Mp22 Ti20-2767 1 PAMELIINSERT, STD 28480 TL2O0-2T6T
¥p23 TL20-2TL8 PANEL:INSERT DB 28480 Ti20~2769
MP24 83ITO-1E103 2 KNOR: RANGE 28480 03T0~1103
kP25 03701099 4 KNlss: JADE GREY 28480 0370~1099
MP2& D3T0«1697 1 KHNOB2 POINTER 0.50%. JADE GRAY 28484 03701097
MP27 §328-1805 i CARD: SPEC 28480 $320-1805
KP2& 0344-0738 ! INSULATER: QUTPYT 28480 9340-0738
Np2o 0340304104 i FELLER PLATE:REAR PANEL 28480 03403 04104
EP3L 5G40=5847F 1 ADAPTERBNC TO GR 28480 SOEG-5 84T
MP32 5060~5984 i PL EXTENDER:Z X 25 28480 506059484
MP33 £83403=90002 1 MANUAL 28480 03403~-50002
MP34 0340320203 1 FRAMESLEFT SIDE 28480 03403~20203
#p35 03403~20204 i FRAME:RIGHT STGE 28480 0340320204
HP36 0340=0424 1 INSULATORIBINDING POST, BLACK 28480 03400424
MP3T 03400425 i INSULATORSBENDENG PUSY, RED 28480 63400425
BP38 03400739 2 INSULATOR: SERIES PASS TSTH 28488 4348-0738
¥Ppig 5000~-9520 H INSULATOR: PC BDARD 28488 50060-8520
RPAD S5G20~6892 i {NSULATOR: PANEL METER CASE 28488 5020-6892
HMPG] 50605940 1 PL EXTENDER 28480 AR60~5940
P2 12581~-0084 1 PLUG:34CONTACT MALE W/HOQD & CLAMP 28480 1251~5034
P3 125810293 1 CONNECTOR:224 CONTACT 28480 1251-0293
Ri 210023269 1 ReVAR 75 GHM 20% /2 W LIy 28480 2100~3249
RZ Zi00-3083 1 R2VAR CERMET 500 CHE 10% LIN :p/2W 28480 2100-3083
85 3101-1234 1 SWITLHISLIDE DPDYT B2383 1lA-1242
Tl 91003233 1 TRANS FORMER 28480 91063233
Wi 8120-1521 1 CABLE ASSYSPOWER CORD 7.5 FT. TO9a3 KH 7147
XF1 L400=-008% 1 FUSEHOLGERI EXTRACTCR POST TYPE T59L5 342014

Model 3403A/B

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts

i Mir
Reference 1up part Number| Oty Description Mir Part Number
Designation Code
3403
TAL 53403560002 1 AL CONVERTER ASSY 28480 03403~60002
141 03403=-69502 1 REBULET AL CONVERTER 28480 0360359502
ALSL 12500847 i3 CONNECTORIRF SULKHEAD JACK 55712 12682-1
AlMp1 03403~ 22304 1 A0XICONVERTER 28450 03483-22004
ALMpP2 434073 22003 1 LIDZE ONVERTER 80X 28480 03403-22003
ALME3 0240300603 1 SHIELDzATTE NUATOR 28480 03403~00603
ALMPE 09050429 1 SEALIHO" RING 0.3864% ID 83259 2-012N219-7
ALMPT 0905-0435 1 SEAL:REY RING 1.674% (D 83259 2-131-N219=7
ALMPE 0905-0431 1 SEALIOO" RING 5.987" [0 53259 2~ 163N2E9=T
A2 01503-66532 1 AMPLIFIER ASSY 28480 0340364532
s202 0160-3R4] i CiFXD PORC 3.9+/-0.25 PF 1000WVAC 95275 VYLICIRGE
A2CE Q160-3842 1 CiFEXD PORC 3.3+/=0.25 PF 1000WVAL 95275 VYEOUABR3ICA
AZC4 01603662 t C:FXD POLY G.056 UF 10% 600VDCW 28480 0160~3662
szcs 0160-3846 i CiFXD MICA 394/-0.5 PF L00VOCH 36853 ROMIGE 3900ES
A2E6 £160-3845 H C:FXD MICA 22¢/-D.5 PF 100VDCH 00653 RDMEOE220D1S
AZLT $121%8451 i CIVAR TRIMMER 1.7-11.0 PF 250VDC 14970 1870160005
a208 0L60-3B44 1 CLiFXD WICA LT PF 1% 100VDLW 00853 ROMESEETIFIS
4209 0160-2201 H CiFXD MICA 51 PF 5% 72136 RDMISESLI0HL
a2e10 0121~0114 2 CiVAR CER 7-25 oF 28430 0121-0114
azcl1 BLAO-3 643 1 CiEXD MICA 560 PF 1% 100VDCH 00853 RDM15E561F1S
AZE12 0160-3840 3 C:FXD ®ICA 7800 PF 1% 100VDBOM 00853 ROMLIETB2FIS
A2C13 Glan=3851 1 C:FXD POLY 0.085 UF 1.0% SOVOCW 78480 0160-3851
A2E1S 0160-2762 1 LIFXD POLY 0.68 UF 5% S8V0CY 26480 0160-3762
2037 01801 835 z CIEXD TA 68 UF 20% 15VDEW 56289 150D 686X0015R2-BYS
azt1a 0180-1835 CIFXD TA 68 UF 20% 15VDCW 56249 150D 686 XO0L5RZ-DYS
42020 0160~3829 H CIFXD POLY 0.47 UF 103 SOVICH 20480 0160~3829
azgzt 0LE0=3787 1 CzFXD POLY 1.0 UF 10% SGVDCH 28480 01603787
ARC22 0L40=0300 1 C:EXD MY 0,0027 UF 200VDONW 56289 192P 27292~PTS
22023 0140-0198 1 C:FXD MICA 2BC PF 5% 72136 ADMLSE 261030
A2024 01 506064 1 CtEXD CER Q.1 UF +80-20% L0OVDOW 12982 8131-100-655~1047
AZC25 1502050 3 C:FXD GER 1000 PF +80-20% 1500VOCW 56289 CO6TB102E1022526-C0H
AZC26 01 500046 1 CiEXD TI 010X D.68 PF ST SO0VDCH 78488 TYPE GA
22014 0121-3168 i CIVAR TEFLON 0.25-1.50 PF G00VDCH 28480 0121-0168
AzCa2 1942-3002 1 DEODE BREAKDOWNIZ.3TV 52 26480 1902-3002
AZLRSE 1902-3226 3 DIQDE BREAKDOWNILS.2V 2% 28480 1902-3226
AZERT 1981~-0953 9 BIODEZSILICON BOVOCH 07263 FH3444
TAZICL 0960-0308 1 IC:HYBRID AMPLIFSER 28480 G960~ 0308
azicz 18 20-0203 2 IC:OPERATEONAL AMPLIFLER 07263 518940
A2IC3 18 20-0203 [C:OPERATIONAL AMPLIFIER 07263 $1.8940
AZYCH 1826-0052 1 [C:LINEAR HYBRID AMP 2BARG 1826~0052
AZK3 0490=4578 2 RELAYREED 28480 54 90-GHT8
AZK& 04900978 RELAYIREED 28480 B490~0978
AZKS 04690-0%68 2 RELAY$REED 28480 GEG0-GH6R
AZKT 0450-0968 RELAY:REED 28480 B490-0968
AZMPL 0340-0060 z FEEDTHRUTINSULATED MOUNTING 284E0 03400060
A2MB2 0240-0128 1 TERMINALZSTANDOFF 0.18TY DIA 9829} $T-1500 St
A2ZNP3 1200-0423 1 SOCKET:IC BLK 16 GONTACT 23880 CSA2900-168
APMPL 1200~0424 H SDEKETHIC BLK 14 CONTALT 23880 C5A2900-148
AZMPS 1200-6432 14 SGCKET~CONT ACT-DIP 27264 19384
4204 1854~ G071 7 TSTR:SI NPHISELECTED FRGM 2NITO4) 28480 1854-00T1
AR5 18530020 13 TSTR:SI PHNP{SELECTED FROM 2N37023 28480 13530020
AZQ6 18530020 TSTR:SI PNP{SELECTED FRGM 2N3T702} 28480 1853-4020
207 18540071 TSTR:S1 NPM{SELECTED FROM ZN3TO4) 28480 18560071
AZR1 08 {-0280 2 REFXD MET FLHM LK OHM 13 1/8uW 28480 01570280
A2R3 0698-T950 1 RESISTOR SET 78480 069B~ 7950
AZRS ZEO0-1984 1 REWAR FLM 100 OHM 108 LIN 1/24 28489 2100~1984
B2RE 0698-8152 1 R:FXD FLM 4.32 DHM SE 1/8W 28480 0698-6152
82RT 21001985 1 REVAR CERMET 20 UMM 20% LIN 1/2W 78480 2180-1985
A2RE 06588153 1 RIFXD FLM L.2} OHM 5.0% 1/4W 28480 0698~-8153
AZRY 21001986 1 RIVAR CERMET 1000 OHM 10T LIN 1/24 28480 2100~1986
A2R1% 2100-2497 2 RIVAR FLM 2000 OHM 10% LIN 1/2¥ 284480 2100~2497
AZREZ 06841001 7 RIFXD COMP 10 OHM 10% 1/4W 01121 CB 3001
42813 1810-0060 1 REINETHORK 4{2)=1K{1)=5K{1}=620 OHM 28480 18500060
AZR14 G684-1 001 RIFXD COMP 10 OHM 10% 1744 81121 cd 1001
A2815 06 84~103] 30 RIFXD COMP EOK OHM 10% 1/4W (3531 B 1031
AZR1S 2100-1738 5 RIVAR FLM 1DK OHM 10% LIN 1/2u 28480 2100-1T38
A2R19 1R10-0053 1 RIPACK 5=36/30/4T/L30/200K OHM 5% 28486 1810~ 0053
AZRZO 0698-3572 1 RIEXD FLM 60.4K OHM L% 1/8W 28480 0698-3572
AZRZE 075704466 i RIFXD MET ELM LLOK OHM 1% 1/8W 28480 aT57- 0466
A2R22 BE11=2 960 2 RIEXD WW 650K OHM 1.0% 1/5W 284280 0811-2960
&2R23 0B1i~2960 RIFXD WW 650K GHM E.0% 1/5W 78480 0811-29860
A2R2 4 0698=7653 1 RIEXD FLM 25.5K OHM :.0% 1/8W 28480 0698~T653
A2R2Z5 4757=0445 L RIEXD MET FLK ES.0K 0HM 1% 1/8K 28480 0757~ 0h4s
See introduction i¢ this section for ordering information
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Model 34034A/D

Tableé.2. Replaceable PartsiCont'd)

Section VI

o Mir
Reference |p pary Number Oty Description Mfr Part Number
Designation Code
34038
AZRZ6 G698-4202 1 R2FXD FLH BL.8TK OHM 19 1/8# 28484 0698-45202
A2R2T 2100=1738 RIVAR FLM LOK CHM 10% LIN 1/2W 28480 2100-1738
&2R28 18100059 1 RINETWORK 4=2K/500/LK/4K OHM 284480 18i0-005%9
AZRZD O7 57~ 0344 3 RFXD MET FLM 10 OHM 1% 1/38MW 2846580 OT8T-0346
AZR30 1684-1031 RIFXO COMP 10X OHM 10T 1/4W a2y T8 103t
A2R3L BI8T—0D4kR2 [ RIFXD MET FLM 10.0K OHM EZ 1/8W 28480 GI5T-0442
AZR3AZ 2108-1738 R:iVAR FL#M 10K OHM 16% LIN L/2uW 28480 2180-1738
AZR 33 DT57-0346 RIFXD MET FLM 10 OHM 13 1/84W 28480 GT57-0346
AZR34 0698=3433 1 REFXD MET FLM 2B.7 DHM 1% /784 284840 06938-3433
AZR35 0698-3228 Z RiFXD MET FLM 49.9K OHM L¥ 1/8H 28480 0698-3228
AZR36 0698~3279 4 RIFXD MET FLM 4990 OHM 1% L/8BW 28480 069823279
AZR3T 069H-3Z2 TG RIFXAD MEY FLM 4990 OHM 12 1/8W 28480 0698-3279
AZR38 D6E98-322R RIFKD MET FL# 49.9K OHM 1% 1/8W 28480 0698~-32245
AZR3G GT5T=0451 1 RiFXD MET FLM 24.3K OHM IX 1/BW 28480 0T87-0451
AZR4&D D698=3159 1 RIFXD MET FiM 26.1K (HM 1% 1/8W 268480 0698-3159
A2R42 Ge98~3548 1 RIFXD FLM 732 0OHM 1Z 1/3W 28480 0698~3548
AZRTL 2100=-2061 1 RIVAR FLM 200 OHM 10% LIN LE/2W 28480 2L00-2061
tA2TCL 0B53-001 4 i THERMOC QUPLE 28480 08530014
A3 03403-566542 1 FILTER ASSY 28480 03403~ 66542
4302 0180-1794 1 C:FXO ELECT 22 uF 10% 35V0CW SOZHG LO0ONG226X9035R 2-DYS
A3l 4 01 46D-3402 2 CIFXD POLY 1.0 UF 5% S0VOCW B4411 HEW 138
A3ES 01566093 1 CiFXD CER (.01 UF +80-20% I0GVDCHW 72982 80F-KBOGOL1
AZCT 0160-5402 CiFXD POLY 1.0 UF 5% SOVICH 84411 HEW 138
A3CRZ 19061-0045% 1 BIONDEZSILICON D.T5A LOOPIV 047132 SR1358-7
AICRS 1601-0053 DYBDE:SILICON 20VDCW 07263 FDAL 54
A3TRE 1901-0053 DIODE:SEEICON 30VOLH 7263 3544
ABCRT 1%01-G053 BIGDE:SILICON 30VDCW 07263 FD3444
A3CRS 1901=0053 DICDE:SILICON 30VOLM 67263 3444
ABCRS 1901-04853 DIODE:SILICON 30VDCHW 07263 FDAG44
AILRLO 1801-6053 BINGEISELICGN 30VDCW 871263 FD3444
A3CR1L 1901~-3040 27 CIADE:STLICON 30MA 30WV 07263 FOGLOBE
A3LRLZ 190L-0040 DIOGDEISILICON 30MA 30WV 07263 FOGLO84
ABCRLS 1s0l«0040Q GIBDE:STLECON 30MA 30WY 07263 FOGLOAS
A3CRIA 1901-0040 DIODEZISEEICON 30MA 30WV 07263 FOGLOBA
A3BCRLS 19018040 GIODEISTILECON 30MA 30WY 61263 #061088
ABCR1S 19010040 DIODE:SILICON 30MA 30WV 01263 FDG1088
A3CRLT 150E=0040 DIDDEISILICON 30MA 30WY 07263 FOGEOBS
A3CR18 19035~0040 DIGRE:SILTICON 30MA 30WV 672463 FOGLOBE
ABCRLS 13010040 DIGGEzSILICON 30MA 30WYV 07263 FiGLo6a
A3ZCR20 1901-0040 DEADE2S YL ICON 30MA J0WV 07263 FDGLOES
A3ER21 1501-8040 BIDDEISILICON 30MA 30KV 07263 FOGIOBS
A3CR22 1901-0040 DIDREISILICON 30MA 30WV 07263 FDGLG88
A3LR23 1401=0040 BIGBE:SILICON 30MA 30WV 07763 FDGLOBS
A3CR24 13010040 DEGDESSILICON 30MA 30WY 07263 FRGLGAs
A3ICR2ZS 1401-0040 DIDDESSILICON 30MA 30MWV 07263 FDGLOBE
A3CR2S6 12031~0040 DIGDEISILICAON 30MA 30WY 07263 FNGEGBAE
A3IC1 18260301 8 H IC:LINEAR OPERATIONAL AMPLIFIER 28480 1826-00348
LER L] 1Z51~1626 3 LONNECTOR:=zPL 12 X 12} 24 CONTACT 7178% 252-12~30-300
A3Q1L 1883~-0020 TSTR:51 PHPISELECTED FROM 283702} 28480 1853-0020
A304H 1855-0368 L] TSTRZFET ST NPN N-CHANMNEER 28480 1855-0368
A3QT 1855=0368 TSTRIFET ST NPN N-CHANNEL 28480 1865-0368
A308 1855-0368 TSTRIFET 51 NPN N-CHANNEL 28480 1855~ 0368
A309 18585=0348 TSTRIFET S1 NPN N-CHANNEL 28480 1855+G368
A3QlD 1855-0368 FSTRIFET 51 MPN N-CHANNEL 28480 1455-0368
A0 1855-0368 TSTR:FET SI HPN N-CHANNEL 28480 1355-C368
A3giz 1B53~-0020 TSTR:51 PNP{SELECTEN FRECM 2N3T702) 28480 1853~0620
A3GE3 1853-0020 TSTR:S1 PHNP{SELECTED FROM 2N3702) 28489 1853-0020
A2014 1853~0020 TSTRISI PNPUSELECTED FROM 2N3AT02) 28480 EB53- G020
43015 1853-0020 TSTR:SE PNPISELECTED FROM 2N3702} 28480 18530020
A30te 1853-0020 FS5TRzST PNPISELECTED FROM 2N3702) 28480 1853-0020
A30LT 1853=0620 TSYR:ST PNP(SELECYED FROM 2KR3T02) 28480 1853-0020
A3IRS 181004079 1 RINETHDRK 28480 1310~-0079
A3RSB 2100-1738 ReVAR FEM 10K OHM 10% LIN LFf2W 28488 2100-1738
A3RG OTH5T-0442 FIFXD MEY FLM 10.0K 0OHM 1% 1/8W 28480 01570442
A3ZRILO 2100-3 054 & RIVAR CERMET 5K OHM J0%¥ TYPE P 3744 28580 21003056
A3RLL 2130~30586 RIVAR CERMEY 5K OHM 1G5 YYPE P 3/4W 28480 2100—30546
A3R1Z 2100~3056 RiVAR CERMET 5K OHM 10X TYPE P 3/a¥ 284380 2100~ 3056
A3R13 2100-305¢6 RIVAR CERMET SK OHM 10% TYPE P 3/4W 28480 2100~3056
A3 14 2100-3054 R:VAR CERMETY 5K OHM 10% TYPE P 3/4W 20484 2100~ 3054
A3ZRLS 21003056 RiVAR CERMET SK OHM 10X TYPE P 3/4W 28484 21003054
A3R e 1816-0062 1 RINETWORK 4=3B5/342/189/671 ORM 1.03% 28480 1310~0062
A3R1T $684~1031 REFAD COMP 10K OHM 0% 1/4W a1121 €8 1431
A3RLE 06841031 RiF XD COMP LOK OHM LOT 1/74%W a1121 CB 1031

See introduction to this section for ordering information
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A3RLED 0684-1031 RIFXD COMP 10K CHM 108 LB74W 01121 €A 109}%
A3R2G a684-1031 RiFXG COMP 10K OHM L0 /4y olizy C3 1031
A3R21 0684=1031 RiFXD COMP 10K OHM I0F i/4W 01321 CH 103t
B3RZZ Q684~1031 RFXD COMP 10K OHM 108 i/4W Q1121 3 1431
RAR 26 06B4-1031 RIFXD COMP 10K DHM 108 1/4¥ 01121 ca 103:
A3R2T CaB84-1031 RiFXE COMP 10K OHM 10% 1/4W 01121 CB 103L
A3R2B 0684~1031 RIFXG COMP 10K OHM 10% 1/4HW 01121 C3 1031
AIR29 CaB4a=1031 R:FXD COMP LOK OHM 10% 1/4W 01121 €8 103t
A3R 30 D& H5=1 631 R:FXD COMP LOK OHM 10% 1/44 Q112 Cd 1031
A3R31 06841031 RIFXD COMP LDK OHW 10% 1/4W 0k121 R 1031
A3RIS U684—2231 T RIFXD COMP 22K OHM 10X 1/4NW 41121 CB 2231
A3R36 0HB4=223) RIFXD CO¥P 22K OHM 10X 1/74W 45121 CB 223%
AZR3T 6842231 RIFXD COMP 22K OWM 10%8 1/4W 21121 £p 2231
A3R38 06842231 R21FXD COMP 22K OHM 10% 1/4u 21121 <8 2231
A3R39 0684~2231 RIFXD COMP 22K OHM 103 1/4W o2y C8 2231
AJRLG 0684-2231% RIFXD COMP 22K OHM 10% 1/74W 01121 £8 2231
A3Rsg2 0684=4T3L 5 RIFXD COMP 4TK OHM 10¥ 1/4W 01121 L3 4731
£3R43 QT8 Tr=0384 1 RiFXD FLM 20 OHM 1% L/78# 28480 0157~0384
ARG G 06841031 RIFXD COMP 10K OHM 10X 1/4W 01i2t 8 1031
A3IRGH 0684~1031 R:FAD COMP 10K OHM 102 L/4W 0112E L8 1031
A3R&A 075 T~0401 1 RIFXD MET FL¥ 160 OHM 1% 1/8W 28480 0787~0401
A3IRGT DI5T=0407 1 RYFXD MEY FLM 200 OHM 1% 1784 28480 Q75 T~ 04 GT
A3R4B 06984453 1 RIFXD FLM 402 OHM 1% 1/8W 28480 06984453
ABRSL D 07570442 RIFXCG MET FLB 10.0K OHM 1% I/BW 28480 GI5Y-0442
A3W1 812017148 2 CABLE ASSY 28484 8120-1718
ABWZ 8120~1718 CABELE ASSY 28480 g120-17T18
A 0340366512 1 MASTER BOARD ASSY 204845 03403-66312
AT C1R0~0309 14 CHREXD ELECT 4.7 UF 208 10VDCW 56299 15624 T5X0010AZ~-0YS
seLRY 19100018 9 SIGDEIGERMANIUM 100MAS0.85V 60P1V §3332 H2361
ALLR2 19108016 DIODE:GERMANTUM 100MA/G.85Y &0P LV 93332 D236
A4CR3 1910-00i6 DIGDE :GERMANIUM 100MA/O.85V 40P IV 93332 B2361
AaCRG 13 10-BC1lé DIQDE:GERMANIUM 100MA/0.85Y 60PLV %3332 N23s61
AGCRS 1910-001 6 DIODESGERMANEUM 100MA/G.B5V 6QPIV 93337 D2361
M LRE 1910~0016 DIGDEIGERBANIUM LO0MA/C. 85V 40PV 33332 02361
AqTC2 1820-00%4 3 IC:DTL QUAD 2-IRPUT GATE 04713 SCASN3PK
A4IC4 1820~0086 i IC:DTL DUAL 4-INPUT GATE [EXPANDABLE) 04713 SCHTGOOPK
AAELT 1826~0310 2 IC:0TL TRIPLE 3~INPUT NAND GATE 046713 SU6I1OPK
ArTL1G 18200174 13 TCsTTE HEX INVERTER 01295 SNTAO&N
A Jb 1251~2825 1 CONNECTERYS 0 PIN 28580 1251=282%
At b 12512034 3 CONNECTORIPC EDGE (2 X 18) 20 CONTACT Tiras 2521 0-30-300
AbdT l251~2026 1 CONNECTOR:PC 36 CONTALT 71785 2521 8-30- 300
Asg 125t~2034 CONNECTORIPC EDGE {2 X 10% 20 CONTACT 71785 252~106-30-300
AGMPL 3L30-43392 2 SHAFT AND INDEX ASSY:30 DEGREE INOEX 2B480 313006392
L 1200-04T4 1 SOLKET 210 L4~PIN 28480 12000474
BGR1 0684~100% R:FXDB COMP 10 OHM 103 L/4W 01121 €8 1001
AGR2 06 84-1001 RIFXD COMP 10 OHM 103 1/4% 0121 ci 1041
A4RA 1810=0041 1 RINETWORK,8 RES. 2.7K OHM 5% 28480 1810~-0041
A4Rb a5871-1021 1 RIFXD COMP LOQO OHM 10% 1/2W 0112} EB 1921
AGRT 06 A4—4T21 4 REFXG COMP 4TG0 OHM 10Z T/4W arl21 6 4T2%
AL S52 3130-0394 1 SWITCH: WAFER 28480 3130-639%
A453 31 30~0393 H SWITCHSWAFER 28480 3130-0393
A4SE JIL01-E 341 1 SWITCH:SEIDE SPDT D.%A 125y AC/DC 79727 C~111-3004
AbZE
Au2
AS $3 403566550 1 ASSYIRECTIFIER 28480 03403656550
ASCRI 1306-0023 i BIODE ASSY:SI FULL WAVE BRIDGE 28480 1986-0023
ABCRZ 1901~0363 3 BIONE ASSYISE 100 PIV PER CELL 28480 16010363
ASCR3 1901-03563 DIODE ASSY:SI 100 PIV PER CELL 26480 1901-0363
ASCRA 1901-03&63 DINBE ASSY:SI 00 PIV PER CELL 28480 1901~0363
ASHPY (995-0483 1 TNSULATORRED 28480 65805-0483
A5T1 9106-3253 1 THRANSFERMER POCWER 78480 9100-3233
Ab 03403~66560 1 ASSYIREGULATOR 28480 03403-66860
LT oi8c-1985 2 CiFXD ELECT 500 UF +75-10% 30VOCHW 56289 39050 75030FL4~058
AsC2 £1 800049 & C3:FXD ELECT 20 UF +T75-10% SOVDLW 56289 300206G050LC2~DSM
A6L3 0160~0990 z CiFXD MECA 100D PF 2% 300VOCH L E:LY ROMISF101G35
A&l S G180-1985 C:FXD ELELCT 5RO UF +75-10% 30VDCHW 56289 39D5QTH030FL 4058
ASCE 01800049 CIFXD ELECT 20 UF +T75-10% SOVOCH 56289 IN02066050CC2-D5SM
AGET 0160-0990 CiFXD MILA 100 PF 2% 300VOCW 00853 ROMISF1I01G3S
ASLS £1 800094 1 CiFXD ELECT 100 UF +75-~10% 25VOLW 56209 3031076023002~ D5M
AL 10 0180~0049 CiFXD ELECT 20 UF #75~1I0F SOVOCH 56289 IN0206G050CC2~DS5M
ASLIL D1&0-0362 2 C:FXD MICA 510PF 5% 28480 0i60-0367
ABL12 oLas-~-0238 3 CiFXD ELECT 22 UF 1G% (SVDCHW 56289 1500226X901582-0YS
ASC13 oL80-2187 1 CIEXD ELECY 2500 UF +T75-10% 15VOCWH 56289 39025860 E56P 4058
A58 14 0130-0049 CiFEXD ELECT 20 UF +7%~10% SOVDCW 56289 308206G050CC2-0D5M
A6L15 D1 60-0362 CIFXD MILA S10PF 5% 28480 D160«0362
AsL 16 0180-0309 CIFXD ELECT &.7 UF 20% 10VDCW 56289 150D4T5X0010A2-DYS
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ABLLT 11800229 1 LIFX0 ELECT 33 UF 10% 10VOLW 28480 DI18en-0229
ABLRL 1801-0040 - DICDESILICON 30MA 30WV BT263 F0Gloss
A&CRZ 1901~0040 DINDE:SILICON 30MA 30WY oT263 FO51088
ABTRA 1201-0040 DIODE::SILTCON 30MA 30WY BT263 FDGELO8RSE
ABTR4 1981-0040 DIDDE:SILICON 3GMA 30WV 07263 FDGIOBSB
ASTRS 1902-0041 i DIODE:BREAKDOWN S.1iv 5% 04713 $710939-98
AGL RS 1884-00568 i THRISTOR 28480 10d4-0068
AGCRT 1902-3074 1 DIBDE BREAKDOWNIG .32V 2% 28480 1902-3074
ASLCRE 9¢1-0522 1 DIBDE:ST 00V PIV 28480 1601-0522
AclCl 16200196 4 ICTLINEAR VOLTAGE REGULATORIINPUT) 28580 18200196
AGIG2 1820—-0196 IC:LINEAR VOLTAGE REGULATOR{INPUTS 28480 EB20-0196
ASIC3 1820-01%6 FCIL INFAR YDLTAGE REGULATOR{INPUT) 29480 1820-0198
ASECh 1820~0196 ICSLINEAR VOLTAGE REGULATOR[INPUTH 28480 E82-0F96
AB112 12510472 1 CONNECTOR:PL 12 CONFACTS T1785 252~06—-30~300
ABMPL 1205-0011 1 HEAT DISSIPATORIFOR TG~5 AND TO-9 CASES 98978 TXBF-032-0258
A501 1854~0402 2 TEFR: 51 NPN 28480 18540402
ABQZ 1854-0402 TSTRt51 NPN 28480 1854«0402
A6Q3 1854-0G39 1 TSTR:S1 NPN 80131 2N30G53
ARQS 18540420 1 TSTR:S1 -NPN 28480 18540420
ABQLS 1853-0620 TSTR:SI PNPISELECTED FROM 2N3702) 28480 1853-0020
ABR] 0813-0029 2 RIFXD WW 1 OHM 3% 3W 28480 0813 ~0029
AGR2Z 0757-0431 3 RiFKD MET FLM 2.43K OHM £% L/8W 28480 DI57T-0431
AGR3 065983496 2 R:FXD FLM 3,.57TK OHM 1% 1/8W 28480 HHIB-3455
ABR & 2100-2945 & ReVAR 1K OHM 28480 2E00~2945
ABRSG N698~-3382 2 K:FXD WMET FLM S5.49K OHM 1% 1/8YW 2B4 30 0p98-31382
ABRE 0813-0029 A1FXKD WW 1 CHM 3% 34 28480 H853-0029
BBRT ATET-0431 R:FXD MEFT FLM 2.43K OHM 3% 1/8d 284860 GTS7-0431
ALRS {698-3496 RIFXD FLM 3,57K OHM 1% 1/8W 28480 06G8-3496
ALRG 21002945 RIVAR @ K OHM 264380 21002945
ABR LD H598-3382 RIFXD MET FLM B8.49K OHM 1% 1/8%W ZB48D N&9R-3382
AGRIL 06830335 1 RIFXD COMP 3.3 CHM 5% 1/4W 0121 C8 03358
ABRILZ 07sT-0283 3 RIFXD MET FLM 2.00¥ OHM 1% 1/8+W 28480 o8 T~-0283
ASRE3 Co98-4434 1 RIFXD FLM 2,.32K DHM 1% L/8H 28480 2698 ~4434
ABR 14 2100-294% RsVAR 1K OHM 28480 218G-2945
ASR 1S 06698—3484 1 RI1FXD FLM 6650 GHM 1% 1/8W 28580 0698-3484
ABR1E 0698~5101 1 REFXD COMP 33 OHM 0% L/4W o112t C& 3im
ABRLY 6 84-3311 L RIFXDG COMP 333 QHM 103 1/4W oti2l CB 3311
ABR 1B 06841021 4 REFXD COMP 1000 DOHM 10Z 1/aW 112 £8 1021
ABR 19 4812-0017 1 RIFXD WW 0.25 OHM 83 3W 28480 08120017
ABR.20. 05986632 1 BREXD.ELM.2.0 1K NHN.1E. 1LEMW 2B4A0 06984432
AGRZE D698-4435 1 RIFXD FLM 2.49K DHM 1T 1/8W 28480 {698-4435
ABR22 2100~2945 RIVAR 1K OHM 28480 2100-2945
ABR 23 0698~3226 i REFXD MET FLM 6.49K OHM 1% 1/8W 28480 86983225
AGR 24 0684-1011 1 RIFXD COMP IDD OHM 10X 1/4M 01121 CB 141t
ABR 25 0684-1001 RIFXD COMP 10 OHM 10T F/4W a11zi B 1001
ABR 26 0684-1001 R:FXD COMP 10 OHM 10F 1/4W 01121 CB 100%
ABR 27 06841001 RIFXD COMP 10 OHM 18% L/4W n11zi TE 1024
ABR 28 GR12-3039 1 RIFXD ¥W 2.2 OHM 3% 3W 28480 DBL2-003¢
AT 0340366520 1 ASSY:CONNECTOR, STANDARD 28480 03403=-66%520
ATL1 01 80«0228 CEFXD ELECT 22 UF 0% 1S5VOCW 562 8% 150N226X901582~DY5
ATCZ DEBO-0228 CtFXD ELECT 22 UF 10% L5VDCW 56289 150D226X901582-0Y8
ATCRL 1901~-0040 DIODE:SILICON 30MA 30wV Gr263 - FDGLOBS
ETCR2 319010040 DIONEISILICON 30MA 30WY 0T263 FI51 088
ATLR3 1901~0040 DIVDE:SELECGN 30MA 30WV 07243 FOGL088
ATCR% 1301=0040 GIDDE:S ILICON 30MA 30WV 01263 FlG61 088
ATERS 1901-0040 DIGRE:SILICON 30MA 20WV 072632 FOGEGES
ATCRSE 194i=-03T6 i DIODE IS 1L TGON 35V 28480 1901-3376
ATLRY 19010040 DIODELSELICON 30MA 30WV Qt263 FOGLOGS
ATICE 1826«0043 5 1CILINEAR OPERATIONAL AMPLIFIER 28480 1826~0043
ATECZ 1826~0043 TG LINFAR DPERATIONAL AMPLIFIER 28480 1826—5043
ATIC3 16 26~0043 TEZLINEFAR DPERATIONAL AMPLIFIER 28480 1826~G043
ATICH 18200668 2 IC:TTL HEX DREVER W/OPEN COLLE3OV) 01295 SNT&OTN
ATICS 1820~-0666 1G:TTL HEX OREVER W/OPEN LDLLLADV) 01295 SNT40TH
AT01 1853-0020 TSTR:SI PNPISELECTED FROM 2N3702) 28480 18%3-0020
ATG2 1853-0028 T5TR:SI PNP{SELLCTFD FROM 2ZN3T02) 28480 1853~00620
ATO3 1355--0378 1 TSTR2FET SI N-~CHANNEL 28480 18550378
ATQ4 1854~007L TSTR=SI NPMISELECTED FROM 2Z2N370%) 28480 18540071
AlDS 185403071 TSTR1ST NPN{SELECTED FROM ZNITUO4T 28480 1354-0071
ATQb 1854=007TL ESTR:ST NPNISELEGTED FROM 2N3T704}) 28480 1854-GGT1
ATR1 2100~2522 3 RIVAR CERMET 10K OHM 10T ELIN L1/2KW 28488 21002522
ATR2 O75T=08442 RIFXD HMET FLY 10.0K OHM 1% 1/BW 258480 Q757T~- 0442
ATR3 046 B4=183) 2 RIFXD COMP 1BK OHM 108 1/4W 61121 £ 51831
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ATRA DERL~4T3 RIFXD COMP 4TK OHM 10% 1/4KW 01121 CR 4731
ATRS 06841031 REFXD COMP LOK OHM 10% 1/4W 61121 €5 1431
ATRA 06 84~1 831 R2FXD COMP LBK OHM 10% 1/4W allzt B 1831
ATRT D6BLA-1031 RieXD COMP LOK OHM 10% 1/4W 01121 £8 1631
ATRS BTST=0433 1 RIFXD FLM 3920 O0M 1Y 1/84W 28484 Q7570435
ATRS CAIR—~ 4445 1 RIFKD FEM 5.76K OHM 1% 1/8W 28480 B6IB~4445
ATR1OD DTRT=-G282 1 ReFXD MET FLM 221 OHNM 1% 1/8W 28480 o5T-0242
ATRIL 2100~2413 i RIVAR FLM 200 DHM 10% LIN 3/2d 28480 2100-24F3
ATR12 QTET-0428 H RiFXD MEY FLM 1.62K OHM E¥ 1/8W 28480 07570428
ATR13 2100-252Q L REVAR CERMET SO 0HM 20% TYPE ¥ 1/2H 28480 210025240
ATR LG Q&L9B~441 L 1 R2FXD FLM 140 OHM 1T 1/8W 28480 4696~4411
ATRLS 0684=473]1 RIFAD COMP 4TK OHM 10X P/4W 01121 CB 4733 }
ATRILE 0HBA+1031 R:FXD £OMP LOK 0OHM 10% L/4u 01121 Ci 1031 i
ATR17 0698=T7394 z RIFXD FiM 698 OHM 0.1% 1/BW 28480 Q69873 G4 {
ATRLSE 06938=T394 RIFXD FLM 698 OHM 0.1%5 F/8% 284 8Q 0638-73%4
ATR19 C6B4—-4T3AL R:FXD COMP 47K OHM 10% L/a4 Dii2} CB 473k .
ATRZ20 0684-~1031 R:FXD COMP LOK OHM 10% P/4W 41121 s 1031 F
ATRZE 0684~1031 RIFXD COMP 10K OHM 10% 1/44 01121 oh 1G3: i
ATR2? 0684-E021 RFXD COMP LGODO OHM 10% 174¥ 01121 8 1021
tALZ 0340 3= A659Y 1 ASSY:LONVERTERs LOG 28480 03403-6459L
Al2C1 0160-0161 2 CEFXD MY 0.01  uF 10% 200VDOW 562589 192PLG392~-PTS
AL 202 01600161 CiFXD MY 0.0l UF 10% 200VECH 56289 1920 10392~PTS
ALZES 0180~0374 2 CEIFXD TANT. LG UF LOS 20V0LW 56289 15001 C6X902082-0YS
A12C4 OLB0~02374 C:FXD TANF. 10 UF (0% 20V¥DEW 56289 IS0N106XF020R2-0YS
Al 2CR1 1901-0040 DINDESTLICON AIMA 30WV 87263 FDG10RS
AL2CR2 1502=077T 1 DIODE:BREARKDUWN 6.2V 52 04713 INB25
AL2CR3 1201=0053 DIGHESILICUN 3OVDLHW GT263 FO3444
ALZCR% 1901L-0053 DIGDELSILICAON 30VDCW o7263 Fu3444
A121C1 18 26~0043 FCL INEAR QPERATIONAL AMPLEFIER 28480 LB26-0043
tarzica 1826-005%% 1 1C3LINEAR 28489 1826—Q054
ar21e3 1826~03043 ICGsLINEAR OPERATIONAL AMPLIFIER 284890 18260643
AT2MPL 12¢0-0473 1 SOGCRET:IC E&—PEN 28430 1265-0473
A1291 1853008648 1 TSTR:S5E PNP 80131 205087
AL202 1854=0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-00TL
A1203 1855-0368 TSTR:FET SI NPN N-CHANMNEL 28480 1855~0368
ALZ04 1855=0368 TSTRIFETY 51 NPN N-CHANNEL 28480 ‘18550368
ALZRY PI5T-Q280 RIFXD MET FiM 1K CHM LE i/8W 28480 8757-0280
AL 2RZ 0698=3279 RiFXD MET FLM 4990 0DHM 1¥ 1/8W 28480 06983279
AL 2R3 Z2L30=-2010 1 R:VAR FLM 10 OHM 20% LIN 1/72W 28480 21002210
Al 2R4 DT5T-0442 R:FAD MEY FiM 10.0K OHM 1% 1748 25480 GI57- 0442
ALZ2RS Q75 T-=02T4 1 RIFXD MET FL# 1.21% OHM 1% 1/8W 28480 O7s1-027 4
ALZ2R& 375703486 RiFXD MET LM 10 OHM LT 1/8W 28480 GI57~0346
ALZRT G6IB~ 3279 ReFX0D MEY FLM 4990 HM 1L 1/8W 28480 0698-3279
AYZREB Z2L00~3103 2 RiYAR CERMET 10K OHM 103 TYPE P 3/44 28480 2100~3103
ALZRY Q757T~0465 1 R2FXD MET FLA (QCE OHM LE 1/8W 28480 QIB T~ 0565
AL12R10 075T-0283 RIFXD HET FLM 2.00K OHM 1% 1/84 28480 DTST~0283
Al 2R11 D6GB=4 443 i RIFXD FL® 4,53K OHM L¥ 1/8% 28480 0698-4443
AL2R12 0698=4433 i RiFXD FLY¥ 2260 GHM 1% 1734 28480 0698-4433
ALZ2RL3 2i20~3854 1 RIVAR CERMET 54K CHM 10% 3/aW 284380 2100~30%4
ALZR L& 069844568 1 RIFXD FLM 113K OHM 1% 1/8W 284840 069846463
AIZR1S QTST-0448 i RaFXO MET FLM 18.2K OHM 1% 1/38W 28480 OI157T~ 0448
AL2REA 0698=8180 2 RIFXDR FLM 4.22K OHM DL % 1/8W 28480 0638+ 8180
ALZR1T 0698~#180 RIFXE FLM 4.22K (OHM 0.1Z L/BW 28480 06988180
ALZ2R18 07570282 RIFXG MEY FLM Z.00K OHM 1% 1/6W 254480 0157-02832
AE2R19 2i00-3154 2 RiVAR CERMET 10060 OHM (8% TYPE P 3744 28480 21003154
AL2RZO 0698=-7934 2 REFXB MET FLM 1Z.1K OHM 0419 1/8d 28480 GHIE~ T34
AY2R2} O7ST- 0442 RIFXD MET FLM 10.0K 7HM 1% L/84W 28480 O15T-04482
AlZR22 0658~7934 RIFXAD MET FLM L2.1¥ OHM 0.13 1/8%W 28480 D698-T934
AV2R23 075 T-0388 1 RIFXD FLM 30.1 OHM 1% 1/8W 28480 0757-0388
AL2RZ 4 D698—4642 2 RIFXD MEY FLM 4.42K DHM 1% 1/86W 28480 DHAR~ 4442 g
RE2H25 DOHYB~5 46462 RIFXD MET FLM 4.42K OHM L% 1/8%W 28480 G698-4447
Al12R26 06844711 1 RIFXD COMP &T0 OHM 10% L/44 41121 CR 4711
AL2R27 06 84=-1031% RIFXD {ONMP 10K OHM 10% L/4MW 4ii2t Ch 1031
Al2R28 0684=1031 R2FXD LOMP FOK OHM 10% L/4M OLE21 B 1531
ALRZG 210G-3103 R*VAR CERMEY LOK OHM 103 TYPE P 3/4W 28480 2180-3103
AL2R30 06 B4~2 231 RIFXD COMP 22K OHM 10% E/4W 0rl2r €8 2231
AL2R3L D6 84=1041 |13 R:FXRE COMP 100K GHM 10% 1/4W o112} €5 1041
A12R32 D684~1031 RIFXD COMP 10K OHM 10% 1/4% 01121 C5 1031
A12R33 G6BG-4T31 RIFXD COMP 47X OHM B0% 1/4W 0112y L8 4731
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Reference 1o part Number| Oty Description Mir 1 Mfr Part Number
Designation Code
34038
Alzg3g 2L00-3154 R=VAR CERMET LOOQO CHM 10Z TYPE P 3/4W 28488 21G0-3154
ALS D3I403-66581 1 ASSY: INPET/OUTPUY 28480 03403~4846581
ArSCLE 0130-0210 1 CiFXD ELECT 3.3 UF 208 15VICW S62B9 150D335X0015A2-DYS
AlLBLC2 GlB0=ITse 1 C3FXD ELECT 15 UF 103 20VD{W 28480 4180-1 746
Ai5L3 OL50=-0050 C2FXD CER 1LO0GD £PF +80-20% 1000VOCW B&EZEQ CO6TRL02EL1027 526~0DH
ALBLY G1a0~0195 1 CIFXD ELECT £8.33 UF 208 3IBVILW 56289 1500334 X0035A2-0YS
AESTS5 01 50-G050 CaFXD CER 100D PF #B80-20% 1000VDLH 56209 COLTHI02E102 S26-C0H
ALSCa Gl50-0073 i C=EXD CER 100 PF E0Z 1000VRLW 6289 CO288102E 01K S27~CDH
ALSCT 01605-2605 3 L£IFXD CER Q.02 MFD +80-20% 25VICW Yz982 S5335000~-Y5U Zo3L
ALsCH G150-260% C1FXD CER 0,02 MFD +80-20% 25VDER T2982 H835000~¥5U 2037
ALSD G 01560-2505 LFXD CER Q.02 MFD #80-~20% 25VDEW 12982 5835000~-Y¥50 2432
AlSCRL 1910~04016 DIODESGERMANIUN 100MA/0.85Y 60P IV 93332 0236k
AlSILY 1820=-0094 IG:DTL QUAD 2-~INPUY GATE 04713 SLHINIPK
AlSEC2 18200273 2 1€0TL QUAD 2-1NPT AND GATE 28480 19290273
AlsiCa 182G=0307 2 FL:DYL HEX INVERTER 04713 ML B3P
AIl5ECH 1820~0273 1L:DTL QUAD 2-INPT AND GATE 28480 182802713
A1GICS LR20-066% 4 IC2DTL 4~8FT L ATCH Q4?13 ME L8 l4apr
ALSTICH 1820-=-0&6%9 1£:0TL A-8IT LATCH 04713 HC1814P
ALSILT 1820~0310 IC:NTL TRIPLE 3-INPUT NAND GATEL 04713 SCHSLOPK
AlSICB I8 20-0894 FC20TL QUAD 2-INPUT GATE 04713 SC6%03PK
AlSIL9 18200307 TC=DTL HEX INVERTER Qalil MCBALP
AIBECLO 18200665 I£:DTL 4~BIT LATCH 04712 MCL1U14P
AEISTC1] 1820-066% 1C:0TL 4—-BIT LATCH 04713 MCi18lap
AlsJ2Z 1251~0085 1 CONNECTOR:FEMALE 36~PIN MINAT 28484 £231~G08S
AlB I3 1251~0292 1 COMNNECTOR:FEMALE 24 PIN 2EH80 12510292
AlS.19 12512875 1 CONNECTOREPC $2 X 221 44 CENTACT TET8S 251-22-3(-380
AES5G)E 1864=00T1 TST&:=SI NPNISELECTED FROM 2N3T04) 28480 1854-G07L
Al5G2 1853-~0020 TSTR2SI PNPISELECTED FROM 2N3T02) 28480 1353~0020
ALSR1T Q6BL=4T2E RIFXD COMP 4703 CHM 10% 1/4W 01121 CH 4721
ALSRZ DERG=5621 S R2PAD COMP 5.6K OHM 10% 1/74W QsE21 B 5621
A1BR3 0684=1031 R:FXD COMP 10K OHM 103 1/4W 1121 CH 1031
AlSR4A 0684—1031 RIFXD CHOMP LOK OHM 10% 1/4W 0821 CB 1031
ALBRS 0684=1031 RIFXD COMP 10K OHM 10% 1/74W OLEZL [+ X435 1
ALSR& 06844721 KIFXD COMP 4700 DHM 10% L/74W 41121 L8 A4T21
A15RY 06 B4=4TO1 RIFXD COMP 47 OHM 108 1/4W OLL2E £8 4701
ALSR8 06 B84~4T21 RIFXD COMP 4700 OHM LO% 1/4W o112t £3 4721
AlSRY DhHB4E-BE2E RIFXD COMP 5.6K OHM LOZ 1744 gl12y £8 5621
A15R1D 06B84=103 L RIFXD COMP IOX OMM 103 1/4W o112% L8 L05)
ALGRLE 0&484-2221 2 RiFXD £OMP 2200 OHM 10% L/4M 011zl TR 2221
AlSRLZ 0684~222F R=FXD LOMP 2200 OHM 10% 1/4W g112) R 222%
AlLGR1A 0684~1031 RIFXOD CUMP 10K OHM 10% 1/4W 1121 CB 1031
AlSRl4 06841031 R2EXD COMP 10K OHM 103 1/74W 01121 cB 1931
AlHBR1S D6 B4=5621 REFXD COMP 5,.6K CHM 10% 1/4&W o1ll21 .8 5621
Al5R16 06 848421 RIFXD TOMP S.6K OHM 10% 1/4W 01121 c8 5621
ALSRLT D6HBLE~562F RIFED COMP S.6K CiM 10F% 1/4W Q1121 B 5621
t AZL 03431-66516 1 ASSYIDISPLAY 28580 03431-56516
AZ1CL Di160=-0155% 1 CEND MY 0.0033 UF L0E 200¥DCW 56289 192P3I3ZY2~PTS
AZIC2 8180~-0106 1 CsFXD TLELTY o0 UF 20% oVDLW 28430 QLBO-~010&
AZ1D5} 1%90-0315% 1 MUMERIC DISPELAY, SOLID STATE 28489 1990~-031%
AZIDSH 19540310 3 DIDDEIVISIBLE LIGHT EMIYTYER 25480 1990~-0310
A21DSE 19g0~G310 DIODEIVISIBLE LIGHT EMITTER 28484 19900310
AZL1DST 1990=03E0 DIONEVISIELE LIGHY ERIYTER 28480 i990-0318
T A21ICE 1820~06563 H IC:DIGITVAL SCANNER 28480 1820-0663
T A2LIL2 1820-0571 1 IL8TTI WNUKMERIC DISPLAY CHARAUTER GEN. 28480 1820+-457L
AZ1MPL 5040~53 L4 1 HOUST NG tANN 28486 5040-5%14
AZLMP2 D34LD 324302 1 MASK*ANNUNCIATOR 2 84 B0 G3403-24302
A21MP3 1200-06&62 &1 SOCKETLIC CONFACY 00779 3-Yl614%-2
AzlGl 1854-8094% & TSTRIST NPN 230131 2N 46
AZ1G2 18540094 TSTR2SE NPN 80131 2N36AG
A2103 18540094 TSTR:SI NPN A013% 2430486
AZ2i04 18540094 TSTR:ST MEN B0131 2M36456
A210% LA54=0094 TSTR:SE NPN §013% IN3ELG
AZ10& 1854~5094 TSTR:=S5T NPN BO131 ZN3646
AZLOT 1853=-04016 & TSTR:=SE PNP 50131 N3638

See introduction {o

this section for ordering information
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Model 3403A /B

Reference A Mfr
GIErenc: HP Part Number] Oty Description Mfr Part Number
Designation Code
34038
AZLIRE 18530016 TSTRiSI PNP 80131 ZN3638
AZ21L0% 1883-0818 TSFR:IS1 PNP 8013t 2N363 5
AZLGL3 1853-0016 TSTR:SF PNP 80131 2M3638
A2 % 1853-0014 TSTR:SI PNP 50131 2N3638
AZ1L0)S 1853=-0016 FSTR:SI PNP 80131 2N3638
AZLR1 1810-0066 i RENETHORK 4 {2)=6501{2)=350 OHH 10% 28480 1818-0gs66
A21AZ 1810=0067T 1 RENETWORK 6(21=190{3i=210{1}=510 OHH 28480 1310~00587
AZ1R3 18 10-00448 1 RINETWORK 3 X 410 OMM 10F 28480 1810-00568
AZ1R4 1810~G069 1 RINETWORK 9 X 48 OHM 10%F 0.0%W EACH 28480 1B10-0069
TAZ2 03431~ 66507 i ASSYTANALUG. STANDARD 28480 N3431+56507
AZ2CE 01 603674 1 C:FXD POLY 0.47 UF 5% L0OVECHW 284 80 0160~36T74
A22CRE LG 2=068S 2 DIODE HREAKDOWNIS .2V 2% 0%713 1N825
A2ZCR2 1902~0658 DEGRE BREAKDOWNISG L2V 2% O%TLD 1NB25
Ta22ICL 09460~0160 1 A-T HYBRID SUB 28480 3560~016G
A22R1 2100=2522 RiVAR CERMET 10K OHM 10% LIN L/2W 28480 2108-2527
AZ2R2 Z2L0G-2522 RIVAR CERMEY 10K OHM 10Z LIN 1726 28480 21002522
AZZR3 A100-2457 RIVAR FLM 2000 OHM 10% LIN 1/2W 28480 2100-245%7
A22R4 0757=0488 1 R2FXD MET FL% 909K OHM 1% 1/8W 28430 075 7T-0488
B22R5 2100-1738 R:VAR FLM LOK ORM 10% LIN 1/2W 28480 21C0~-1738
taAR% 03431=60001 1 ASSY:zLOGIC, STANDARD 28480 03431-60001
AZ4G1™ 8168-0145 1 G: FXD MICA B2PF 2% 108 VDEW 84171 ROM15ERIEG 1S
A24L2 Q1602203 2 LerFXD MICA 120 PF 5% 28480 0160-2205%
A24CR1 1910~0016 DIGDESGERHANIUM 1G0MA/G. 85V 60FTY 93332 p2361
TAZ&ICL 1820-06T% 2 TL:CONT-LOGIC 28488 1826-0667TL
TAZ&ICZ 18200698 Z [C=TRI-DECADE 28480 18200694
AZ4R4 05696=4533 2 RXFXD FLM 294K OHM 1% 1/8W 28480 0698-4533
A24 71
22412
AZSAIRY 06752221 18 RiFXD COMP 2.2K 3HM 10K 178W G1E21 BB 2221
A2GAIRZ D6TH5~2221 RIFXD COMP 2.2K OHM 10K 1/8W al1zy BB 2221
AZLATIR3 0675~2221 RIFXD COMP 2.2K OHM LOX 178K 01121 BB 2221
ATHALIRA Be75-2221 RiFXD COMP 2.2K OHM 10% 1/8% D11zl B3 222%
AZLALIRSE 056752221 RAEFXD COMP 2.2K OHM 103 1/8W G112) 88 z221
A2441HE 06782221 R:iFXD COMP 2.2K UHM L0% 1/84W 031121 BB 2221
AZ4HALRT g6 T5~2221 RiFXD COMP 2.2K OHM 10% 1/84 01121 BB 2221
A24ALRE a6eTH~2221 RiFXD COMP Z.2K OHM 10% 1/8W 01121 BB 2221
A24ALRY GaTs--2221 RiFXD COMP Z.2K OHM 1032 1/84 01121 BE 2221
ta2e 03431= 60003 L ASSYILOGIC, DB ABLED 53531-60003
AZBCLT GLle0-0145 1 CiFXD MITA 82 PF 2% 150VDCH 84171 RDM1SER2GGLS
AZ&C2 0160-22035 C:EXD MICA 120 PP 5% 28480 L160~2205
AZBIRE 1910~0016 DIODE+GERMANIUM 100MA/0.85V BOPIV 93332 D2361
T AZRICY I8 20«067L IC:CONT-LOGLL 28480 18200671
taz2elcz 1820=0698 IC:TRI-DECAUE 26480 1820-0633
T AZ261L03 18200699 1 ICADDER CHIP 28480 1820-06%9
AZGRG 06H98~=4533 RIFXD FLM 294K OHM 13 1/8W 28480 0693-4533
AZ6RS 06835125 5 R:FXD COMP S1GD OQHM 5% 1/4W OLLZE CB8 5125
AZ6RG 06835125 RIFXD COMP S100 OHM 5% 1/4K 81121 €8 5125
A2ERT O683=5125 RiFXD COMP 5100 0OHM 83 L/4W Q1121 LB 5125
APBRB N6g3-5125 R:FXD COMP SIG0O OHM 5% 1/4W 01121 C8 %125
AZ6RO GhHBI=5125 RIFXD COMP 3100 OMM 58 1/4W 0132t B 51235
AZ6ALIRL 06T5-2221 RIFRD COMP 2,2K OHM 10% 1/8W 01121 Ba z2z21
A2BALR2 0675-222L R:FXAD COMP 2.72K OBM 10% L/8W 0DRL2E BR 2221
AZBALRS 06eT5=-2221 RIFAC COMP 2.2K OHR 103 1/8W gl121 B3 2221
A2HALIRG 06752271 RiFXD COMP 2.2¥ OHM 10% L/8W sl1iz21 8B 2221
MA2BALRSG 06T75=2221 R:FXD COMP 2.2K OHM 18F L/8W 01121 88 2221
AZ&ALIRE D6T5=2221 RIFXD COMP 2.2K OHM 108 1/8W O1121 B3 2221
AZOAIRT 06752221 RiFXD COMP 2.2K (HM 18% 1/8W 01121 BR 222%
AZHALRB 06T5~2221 R:FXD COMP 2.2K OHM 1038 1/8W 01121 B3 22721
AZoALRS 0&TH=2221 R:FXD COMP 2.2K OHM 16% 1/78W 1121 BB 222%
CHASSIS AND MISCELLANECUS PARTS
T m 03403«460002 AL CONVERTER ASSY 28480 03403-60G02
t oAl 032403-69502 REBUILT AC CHENVERTER 28480 03403~ 69502
L -F 0343366537 AMPLIFIER ASSY 28480 3340366532
A3 03403~66542 FILTER ASSY 28480 3340366542

See introduction to this section for ordering information
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Section VI

- Mifr

Reference \lio pary Number| Qty Description Mfr Part Number
Designation Code

34038
As Q340366512 MASFER BOARD ASSY 28480 0340366512
AR £340 366550 ASSY:RECTIFIER 28480 £3403~-85550
Al 0340386550 ASSYLREGULATOR 28480 4340368560
AT 03403~ 66520 ASSY:RCONNELCTOR, STANDARD 28480 8340366520
Al2 03403~6659) ASSY :CONVERYER, LOG 28480 33403~ 66598
As 03453-66581 ASSYt INPUT/OUTPUT 28480 D3403-646581
tA21 03431~ 66516 ASSY::DISPLAY 28489 03431-646516
tezz 8343 1= 66537 ASSYIANALOG, STANDARD 28480 03431-565G7
TA24 03431=00001 ASSY:ILOGIC, STANDARD 78480 B3431-60801
tAZE 03431-60003 ASSYILIGIC, OB 28480 03431-60003
F1 2116-0340 1 FUSE: D44 AT 250V T1400 MEL 47210
F2 2E10-6235 £ FUSE:S.24 250V SLOW-BLOW T1400 HMBL 2710
J13 1251-2357 1 SOUKETI3~PIN MALE POWER RECEPTACLE 32389 EAL—3G1
Jdl4 1510=-60%% 2 BINDENG POST ASSY:RED INSULATOR 25480 1510-005%
G415 15t0-00%8 1 BYINDING POST ASSYUS8ELK [INSULATOR 28480 1510-0058
416 19 10-0305%9 BINZI NG POST ASSYIRED INSULATOR 284380 15310~0059
L) 03403=60202 1 PANEL ASSY:FRUONT 28480 4340360202
MP3 03403=04163 3 COVERISIDE 28480 33403-04103
NP4 03403=012G3 1 BRACKET:PL GUIDE 28480 43403-01203
MP5 SG20-68T1 1 CASETEXTRUSION 28480 BO20-4087T8
EPT 03403-22002 i PANEL 2TOP 28580 a3403-22002
Hpg 69600060 i PLUG-BUYTONISTE 90763 51050
KP 10 03403=-22001 1 PANEL ZREAR 28480 0340322081
MPLE 4340360301 1 COVER ASSY:iSIDE 28480 493403-60301
HPL2 1490-0032 2 ETANDITILT HALF~MODULE 28480 14900032
¥Pi3 8340327901 2 FOOT ASSY 28480 03403-27901
kP14 50405848 3 HOLDERIAC CONVERYER 28480 3040-5848
KPES 03403~ 09162 L $PRINGGROUND 28480 $3403-09182
HPLT 03403~60302 1 LOVER ASSY:ROTTOM 28480 03403-60302
MPLg 7120-2769 i Wi NDOWE STANDARD) 284380 T120~-2769
MPZ4 0370~1103 1 KMOS t RANGE 28480 03r0-1103
P25 83T0-1099 1 KNOB: JAQE GREY 28480 F3TG-1099
MP26 83701097 1 KNOB: POINTER 0.50%, JADE GRAY 23480 9370~1097
Mpz7 B320-1611 14 EARD: SPEC 78480 4320-1611
MP28 $340-8738 1 INSULATOR: CUTPUT 28480 0348-0738
P29 0340304104 i FILLER PLATE:REAR PANEL 28480 03403 041 8%
®p32 5060-5934 i #L EXTENDER:Z X 25 28480 5060~5984
HP33 03403=90002 1 MANUAL 28480 03403-90002
MPIL a3403-20203 1 FRAMESLEFT SIDE 28480 93403-20203
MP35 03403-20204 1 FRAMEZRIGHT SIDE 28480 U3403-20204
®P3s 0340-0424 1 INSULATGORTBENDI NG PORT. ALACK 28480 G240~ 0424
HPF37 4340-0425 L TNSULATORIBINDING POST, RED 28480 $340-0425
Mpig 0340-0739 2 INSULATOR: SERIES PASS TSTR 28489 -87;
*P39 S000-9520 1 INSULATOR: P BOARD 28480 ’%é‘gé}gi(ﬁ
¥P4D 5020-6892 1 INSULATOR: PANEL METER (A8 28488 5020-6882
MP&y 5060-5940 H PL EXTENDER 25430 50606~-5940
P2 1251-00864 1 PLUG:36~CONFALT MALE W/HOOD & CLAMP 284890 1251-0644
a1 2100-3269 H R:VAR THE K OHM 20% 1/21 LI 28480 2100-32489
R2 2100=3043 ! R:VAR CERMET 550 DHM 10% LIN L/2W 28480 2100-3083
55 3i01-1234 3 SWITCHISLIDE GPOT 82389 11A~1242
s6 3101-1258 H SWITCHITOGGLE SPOTIPOWER) 28430 3101-1258
11 g160-3233 i TRANSFORMER 28480 GE0G~3233
Wi §120~1521 1 CABLE ASSYIPOWER {ORD 7.5 FT. 70903 KH Tia7
XFi 14000084 1 FUSEHOLDERSEXTRACTFOR POST TFYPE 16919 342014

See introduction to this section for crdering information
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SECTION VII
CIRCUIT DIAGRAMS

1-1. INTRODUCTION.

7-2. This section contains the diagrams necessary to main-
tain the Model 3403A/B. Both schematic diagrams and
pictorial views of the eircuit boards are included. Figure 7-1
shows the location of the various assemblies, and schematic
diagrams are in order by assembly number, Figure 7-2 is a
block diagram. The following assemblies, including options,
are used in the 3403A/B:

Al AC Converter Assembly (includes AZ and A3)
A2 Ampiifier Assembly

A3 Filter Assembly

A4 Master Board Assembly

A5 Rectifier Assembly

A6 Regulator Assembly

A7 Standard Connector Assembly
A8  Line Switch Assembly

All Isclated Connector Assembly
Al12 Log Converter Assembly

Al3  Autorange Assernbly

Al4 Remote and Autorange Assembly
AlS Input/Qutput Assernbly

A2} Display Assemnbly

A22  Anslog Assernbly

1-3. NOTES.

7-4. The following notes apply in general to all schematic
diagrams:

a, Partial reference designators are shown within assem-
bly outlines. Prefix with assembly number for complete
designator.

b. Component values are shown as follows unless
otherwise noted:

Capacitance in microfarads
Resistance in ohms
Inductance in microhenries

c. * Average value shown. Optimum value selected at
factory,

Denotes assembly.

e e s e

e. Denotes main signal path.

f. Denotes feedback path.

g. “ Denotes screwdriver adjustment.

A23Anstog Assernbly (Options 004,005)

A24 Control Logic Assembly

A25 Control Logic Assembiy (Options 004, 005)
A26 Control Logic Assembly (Option 006)

h Al relay s showrdesenergized:,

i. Rotary switches shown in extreme counterclockwise
position,

7-1
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MWW LRAIEAL ¥ AR

24038 and 3403A Serial Number
1124A00350 and below,

Ak

Al3
OR
A4

A1B

At CONTAINS

AT CONTAINS
s A2 AND A3

AZand A3 3403A Seriai Number

A4A1

34034~ B- 2547
AZ2

OR

AZ3

1151 AD0351 and up.

or or
A4 A1
A24AT,
A25810R
A26A1
A1

Model 3403A/B

Figure 7-1. Assembly Locations.
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Code
No. Manufacturer Address Code Manufacturer Address Code
No. No.
Q0G0O  U.S A Comman. - ... Any supplier of 1.8, 08347 Ulbromix, Inc. ............ Sen Mateo, Cal. 11838
00186  McCoy Electronics. . -Mount Holly Springs, Pa. 05387 Union Carbine Corp.,Elect. 11237
00213 Sage Electronics Corp. . . . - Rachester, N.Y. DIV, oot e New York, N.Y,
00287 Cemeo, Ine, ..., ... Danielson,Conn. 06574  Viking Ind.Inc. .. .. Ca.noga i’ark Cal, 11242
00334 Humidial ... ... Colton, Calif. 05633  Icore “Blectro-Plastes lnc' Sunnyvale Cal, 11312
00348  Mictron, Co., Ine, . . . .. Vajley Stream, N, Y. 05616 Cosmo Plastic (/5 Electrical
00373 GarlockIme, ... ........ Cherry Hill, N.J. Spee.Co) - ... ... Cleveland, Ohio 11314
Q0656 Aerovox Corp, . ... ... ..New Bedford, Mass, 05624 Barber ColmanCe. . ... ... ... Rockford, Il. 31453
Q0TI A?np,lnc, .............. Harrisburg, Pa. 95728 TiflenOptical Co. .. ... ... ... o 11534
90781 Adrcraft Radio Corp.. - -« v« -« Boonton, N.J. ..., Roslyn Heights, Long Island, N, Y. 1171%
00808 Croven, Ltg, ... .... Whitby, Ontario, Canada 05728  Metro-Tel Corp.. . .. ... .. .. Westbury N. Y.
008i5 Northern Engineering 05783 Siewart BEngineering Co. ... .. Santa Cruz, Cal.
Laboratories, Ine. . . . ... .. Burlington, Wis. 05820 Wakefield Engineering Inc.. . . Wakefield, Mass. 1177
00853  Sangameo Electric Co., 06004 Bassick Co., Div, of Stewart 11870
Pickens Div. ............. Pickens, 8.C. Warner Corp. ... .. ... .. Sridgeport, Conn. 12138
00866  Goe Engineering Co. . ... City of Industry, Cal. 06080 Raychem Corp. .. ....... Redwood City, Cal, 12361
00801  Carl E. Helmes Corp. . . - . . Los Angeles, Cal. 06175  Bausch and Lomb Optical 12574
00029  Microlab Inc.. v - v o v e - - . Livingston, N.J . L T Rochester, N.Y,
01002  General Electric Co., 06402 E.T.A. Products Co of 12697
Capacitor Dept.. v -0 Hudson Fallg, N Y. America . ... ... . Chieago, I, 12728
031609  Alden Products Co. ..., . ... Brockion,Mass, ©6540 Amatom Electroni¢ Hardware 12858
03121  Allen Bradley Co.. ......... Milwaukee, Wia Co., Inc, .. . New Rochelle, N. ¥. 12881
01255  Litton Industries, Inc. . . .. Beverly gills, Cal. 06555 Boede Electrical Instrument 12930
01281 TRW Semiconductors,Inc. .. . . Lawndzle, Cal. Co.,dne. oo Penacook, N, H, 120804
01295  Texaus Instruments, Ine,, 06686 General Devices Co.,Inc. . . . . Indianapelis, nd.  I3018
Transistor Products Div, . .. . . Datiag, Texas 08731  Components Ine.  Ariz Div. .. Phoenis, Arizona 13063
01348 The Alliance Mig. Co. .. ... .. Alliance, Ohie 06812  Torrington Mfg. Co. West Div. . . Van Nuys, Cal, 13183
01538  Small Paris In¢. - .. .....Los Angeles, Cal, 06880 Varian Assoc.Btmac Div. . ... Sen Carlos, Cal, 13327
01688 Pacific Relays, Inc. .. ...... Van Nuys, Cal. 07088  Kelvin Bleetric Co, ... ...... Van Nuys, Cal. 13386
01670  Gudehred Bros, S0k Co, . .. .. New York, M.y, 07126 DigitranCo. .............. Pasadena, Cal. 13835
01830 Amerock Corp. .. .......... Rockford, 3L,  07TI37 Transistor Electronics
01680 Pulse Engineering Co .. . . . Santa Clara, Cal. COrpo v Minneapolis, Minn, 14099
92114 Ferroxcube Corp, of 07138 Westinghouse Electric 14193
AMErica < . ... ... Saugerties, N.Y. Corp. , Blectronic Tube Div. . . . . Elmira, N.¥. 14288
02116 Wheelock Signals,Inc.. . . . .Long Branch, N.J 07149  Filmohm Corp. . o2 oo oo v e .. New York, N, ¥. 14438
92286  Cole Rubber and Plastics Inc . .Sennyvale, Cal. 07233 Cinch-Graphik Co. . . ... City of Industry, Cal.
92660  Amphenol-Borg Electronics 07256 Silicon Trangistor Corp. . .. Carle Place, N. Y.
COTPe v v vt et et e Broadview, fli. 07261 AwnmetCorp.............. Culver City, Cal, 14483
02735 Radio Corp, of America, Semi~ 99263 Fairchild Camera & Inst. Corp., 14655
conductor and Materials Semiconductor Div. . .. .. Mountain View, Cal. 14874
Division .. ...... . ... .. Somerville, N.J. 07322 Minnesota Rubber Co. ... .. Mioneapolis, Minn. 14752
0277 Vocaline Co, of Ameriea, 67387 Birtcher Corp, The ... ... Monterey Park, Cal. 14960
I, v v v e oo Oid Seybrook, Cenn, $139°  Sylvania Elect. Prod. Inc., 15106
02777  Hopkins EngineeringCo. . . .San Fernando, Cal. Mt, View Operations . ... Mountain View, Cal. 15203
02875 Hudson Tool & Die . . ... ..... Newark,N.J . 000 Technical Wire Products 15287
03286  Nylon Molding Corp. . . . . . . . Springfield,N.J, ME, i e Cranford, N.J. 15261
-G B Semdcondnctor. Prod, 07828 Bodine Blect. Co. . .o Chicago, 1. 15558
Dept, o vt e e e Syracusg, N.Y, 07910 Ceontinental Device Corp.. . . . - Hawthorne, Cal, 15588
03106  Apex Machine & Tool Co. - ... .. Dayton,Ohte 07933  Raytheon Mig. Co., Semi- 15631
03797  Eildema Corp. . . Compton, Calif, copductor Div. .. ... ... Mountain View, Cal, 19772
03818 Parker Seal Co.. .\ ... ... Los Angeles, Cal. 07980 Hewlett-Packard Co.,
03877  Transitron Elecirie Corp. . . Wakefield, Mass. New Jersey Division . . . . .. - Rockaway, N.J. 15801
03888  Pyrofilm Resistor Co., 08145 U.3. Engineering Ceo. .. .. Los Angeles, Cal. 19818
I0C. « o Cedar Knolls, N.J. 08289 Blinn, Delbert Co.. ..o otot 0. Pomona, Cal, 16037
03954  Singer Co,, Diehl Div., 08358 Burgess Battery Co. .« v v v ae e 16179
) Finderne Plant. . . ... ... Sumervitte, N.J. .o Niagara Falis, Ontario,Canada 16352
04609  Arrow, Hart and Hegeman 08524 Deutsch Fastener Corp. . - . - Los Angeles, Cal. 16554
Flect, CO. - v v e v e e s Hartford, Conn. 08664 Bristol Co., The ........ Waterbury, Conn 16985
046:3  Taruus Corp. -........ famberiville, N, J. 08717  Sloan Company . .......... Sun Valley, Cal. 16688
04062  Arcc Electronic Inc.. . . ... Great Neck, N.Y. 08718 Y10 Cannon Electrie Inc.
04217  ESSaXxWIre. ........... Los Angeles, Cal. Phoenix THY. . .« v v e nn s Phoenix, Arizopa 18758
04222 Hi-Q Division of Aerovos. . Myrtle Beach, 5,C. 08727  National Radic Lab.Inc. . .., .. Paramus, N.J. 17108
04354  Precision Paper Tube Co. ... .. Wheeling, 1L 08792 CBS Electronics Semiconductor 17474
04404  Palo Alto Division of Hewlett~ Operations,Div.of C8SInc . . .. Lowsll, Mass, 17675
Packard CO, .. ... ....... Palo Alto, Cal. 08806 Genera} Eleetric Co., 17145
04651  Sylvania Blectric Products, Miriatare Lamp Dept. . . . .. ..Cleveland, Ohto 17866
Microwaye Device Div, . Mountain View, Cal.  0898¢ Mel-Rain .............. Indiznapolis, Ind. 1787
04673 Dakota Hnge.Inc. ... . . Culver City, Cal. 09026 Babcock Relays Div.. .. .. ... Costa Mesa, Cal. 18042
947113 Motorola Inc. Semiconducter 08097 Electronic Enclosures Inc... Los Angeles, Calif . 18083
Prod. DIV, ... ... Phoenix, Arigona 09134 Texas Capacitor Co. ... ... .. Houston, Texas 18324
€472 Filtron Co.,Inc, Western 98145 Tech.Ind. Inc. Atohm 18478
DAV, e Culver City, Cal Bloch, . oo e Burbank, Cal. 18486
04773 Automatic Etectric Co. ... ... Northlake, L, 09250 Electro Assemblies, Inc.. .. ... ..Chicago, L. 18365
04796 Sequota Wire Co. . .. .. .. Redwood City, Cal, 09353 C & K Components Inc, . . ., . . . .Newton, Mass, 18583
04811 Precision Coil Spring Co. . . . . Fl Monte, Cal. 09569 Mallory Battery Co, of ' 18612
04870 . P M. Motor Company. . ... Westchester, 11 Canada, Ltd.. .. ... Toronto, Ontaric, Canada 18873
04919  Component Mig. Service 09795 Pennsylvania Florocarbon, Clifton Heights, Penn, 18911
Co. ... .. W. Bridgewater, Mass 09822 Burmdy Corp.............. Norwalk, Copn. 12315
85006 Twentieth Century Plastics, 10214 General Transistor Western
Inc, o oo Los Angeles, Cal. COTD. o oo e e i Los Angeles, Cal. 19500
65271 Westinghouse Electric Corp. 10411 Ti-Tal,Inc., . Berkeley, Cal,
Semiconductor Dept. . . .. ., Youngwood, Pa. 10646 Carborendum Co. . ... . Niagara Falls, N.¥. 19589
00015-49

CODE LIST OF MANUFACTURERS

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 (Name to Code) and H4-2 (Code
t0 Name) and their latest supplements. The date of revision and the dafe of the supplements used appear at the bottom of each page. Alpha-
betical codes have been arbitrarily assigned to suppliers not appearing in the H4 Handbooks,

Revised: May, 197C

Mamufacturer Address
CTS of Berne, Ine. v o v v o e et e Berne, Ind.
Chicago Telephone of
California, Inc. . .. - .
Bay State Electronics Corp.
Teledyne Ing, ,Mmmwave

So. Pasadenz, Cal.
- Waitham, Mass

Div.-. . ... . Palo Alte, Cal.
National Seal . . . . .Downey, Cal.
Precision Connector Forp ..... Jamajes, N. ¥

Duncan Electronics Ine.
General Instrument Corp. ,
Semiconductor Division Products

GEGUP  + o= v e e Newark, N.J.
Imperial Electronic,In¢. . . . . Buena Park, Cal,
Melabs, Inc, . Palg Alto, Cal,

?hi!adt'iphaa Ha_ndle Co ........
Grove Mig. Co. , Inc.
Guiton ind. Inc, ,Data System

Div.. . - . Albuguergue, N, M,
Claros?.al Mfg Cu ............. Dover, N.H,
Elmar Filter Corp .. .. ... .. W Haven, Conn.
Nippon Electric Co., Ltd. . . . . . . Tokyo, Japan
Metex Electronics Corp. . .. . Clark, N.J.
Delta Semiconductor Ine, . . Newport Beach, Cal.
Dickson Electronies Corp.. . Scottsdale, Arizona
Aireo Supply Co., Inc. Witchita, Kansas
Wileo Products . .Detroit, Mich.
Thermolloy. . . .. ... ... . Dallas, Texas
Solitron Devices Inc. ., . .. ... .. Tappan, N. Y.
Telefunken {GmbH) .Hanover ,Germany
Midland-Wright Div. of

Pacific Industries,Inc. . .
Sem-~Tech .

Camden, N.J,

. Kansas City, Kansas
. ....Newbury Park, Cal.
Lalif, Rosastor Corp ...... Santa Monica, Cal.
American Components, Inc.. . Conshohecken, Pa.
ITT Semiconductor, a Piv. of

Int. Telephone and Telegraph

Corporatioh .. ... ... West Palm Beach, Fla.
Hewlett-Packard Company. . ... L Loveland, Colc
Cornell Dublier Blectrie Corp . . . Newark, N.J.
Corning Glass Works , . .. .. ... Carning, N. Y.
Blectro Cube Inc, . o, . .. L San Gabriel, Cal.
Williams Mig. Co. ... oo oo San Jose, Cal.
The Sphere Co.,Inc. . ... .. Little Faiis, N.J.
Websier Electronics Co, ., . .. New York, N. Y.

Seionics COrp. - . . o o e e e Northridge, Cal.
Adjustable Bushing Co. . ... N, Hollywood, Cal.
Micron Electronics. (arden City, Long IslandN, Y.

WPTehe HETT T T Lynbrook N
.......... Costa Mesa, Cal.

Cabletronics
Twentieth Century Coil

Spring Co. -+« - s Santa Clara, Cal.
Fenwal Elect. Inc. ... ... Framingbam, Mass.
AmelcoIne. .. ... ... Mountain View, Cal.
Spruce Pine Mica Co. . .. . .. Spruce Pine, N, C.
Omni-Spectrane. ... ... Detrou ill

.......... Lodi,
. Unicn, N J
Pasadena, Cal.

Computer Diode Corp.
Electroid Co. .
Boots Aircraft Nut Corp
Ideal Prec. Meter Co., Luc
De Jur Meter Div. . ... .. Brookiyn, N, Y
Deleo Radio Div. of G, M. Corp . Kokoma, Iind.
Thermoenetics ne. . Cancga Park, Cal.
Tranex Company . Mountain View, Cal.
Hamlin Metal Products Corp. Akron, Chio
Angstrobm Prec,Ine. . . .. Neo. Hollywood, Cal.
Silieonix Ine. e . Bunnyvale, Cal.
MeGraw -Edison Cs . ..... Manchester, N.H.
Power Design Pacific Ine. . .. .. . Palo Alto, Cal,
Clavite Corp. Semiconductor Div. . Palo Alto,Cal,
Stgnetics Corp. . Sunnyvale,Cal.
Ty~-Car Mig.Co., Holliston, Mass.
TRW Elect, Comp Div, Des Piaines, HL
Chomerics . Plainvilie, Mass.
Curtis Instrument, ]nc ........ Mt. Kiseo, N.Y.
Vishay Instruments Inc,. .. Malvern, Pa.
E.I, DuPont and Co., Inc. . Wikmington, Del.
Turant Mfg. Co. . . . Milwaukee, Wis.
The Bendix Corp. ,Navxgahon &

Control Div. . .
Thomas A. Edison Indusirles
Div. of McGraw-Edison . .
Concoa . .

Teterbors, N.J.
. West Orange, N.J.
., Baldwin Park, Cal.
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Appendix C Model 34U3AJB

CHANGE NO. 3
This change applies to Serial No. 1151A00498 and below with the following excepﬁons:

1151A00497 1151 A00487 1151A00478 1151A00468
1151A00495 1151 A00486 1151 A00477 1151 AD0466
1151A00494 1151 A00485 1151400476 1151 ADD4 64
1151A00493 1151A00484 1151 A00475 1151 ADO463
1151A00492 1151 A00483 1151 A00474 1151400462
1151A00490 1151 A00482 1151 A00473 1151400461
1151A00489 - 1151 A00480 1151 A00472 1151 A00460
1151A00488 1151 A00479 1151 A00470

Instruments with Serial No. 1151 A00498 and below, with the above exceptions, used one assembly,
03403-66510, instead of 03403-66511 and 03403.66513. Schematic diagrams, Figure 7-7 and 7-8 apply to
03403-66510and the replaceable parts are shown in Table C-1.

Table C-1. Replaceable Parts.

Ref. Des. 4ip- Part No. Qty Description Mfr, Mfr. Part No.
Ad 03403-66510 1 Board Assembly: Master 28480 03403-66510
A4CRI - CR6 1910-0016 Diode: germanium 100 MA/0.85 V 60 piv 193332 D236 :
A4 01 80-0309 4 C: ixd elect 4.7 uF 20 % 10 vdew 56289 150D475X0010A2-DYS
A4ICI 1820-0273 4 1C: DTL Quad 2 - Input AND Gate 28480 1820-0273 (
A41C2 18200094 10 1IC: DTL Quad 2 - Input Gate 28480 18200094
A4IC3 1820-0094 IC: DTL Quad 2 - Input Gate 28480 1820-0094
A4IC4 1820-0086 2 IC: DTL Dual 4 - Input Gate (expandable) [28480 1820-0086
A4ICS 18200307 10 IC: Digital DTL Hex Inverter 28480 1820-0307
A41C6 1820-0307 IC: Digital DTL Hex Inverter 28480 1820-0307
A41C7 1820-0310 5 IC: DTL Triple 3 - Input NAND Gate 28480 18200310
A41C8 1820-0273 IC: DTL Quad 2 - Input AND Gate 28480 1820-0273
A4ICY 1820-0307 IC: Digital DTL Hex Inverter 28480 18200307
A4J4 12512825 1 Connector: 50 pin 28480 1251-2825
A4T5 1251-2026 2 Connectori 36 contact 71785 252-18-30-300
Adle 1251-2034 2 Connector: PC 20 (2 X 10) contacts 76530 63-716C
A4T7 12512026 Connector: PC 36 contact 71785 252-18.30-300
A4T8 1251-2034 Connector: PC 20 (2 X 10) contacts 76530 65-7160C
A4R1 (684-1001 R: fxd comp 10 chm 10 % 1/4 W 01121 B 1001
A4R2 0684-1001 R: fxd comp 10 chm 10 % 1/4 W 01121 CB 1001
A4R3 2100-309¢ 1 R: var cermet 50 kohm 10 %lin 1/2 W 28480 2100-3096
A4R4 18100041 2 R: Network, 8 res. 2.7 kohm 5 % 28480 1810-0041
A4RS 1810-0041 R: Network, 8 res. 2.7 kohm 5 % 28480 1810-0041
A4R6 0687-1021 1 R: fxd comp 1000 ohm 10 % 1/2 W 01128 EB 1021
A4S] 3130-0395 i Switch: wafer (Function) 28480 3130-0395
A482 31300394 1 Switch: wafer (response time}) 28480 3130-0394
A4S3 3130-0393 1 Switch: wafer (range) 28480 | 3130-0393
A3S4 3101-1341 ] Switch: slide SPDT 0.5 A 125 V AC/DC

{dB/volts) 79727 C-111-0392

A4MP1 3130-0392 3 Shaft and Index Assembiy: 30 degree index|28480 3130-0392
A4MP2 03403-04310 1 Switch Plate: mounting 28480 03403-04310
A4MP3 1200-0432 Socket: Integrated Circuit 27264 1938-4

C-2









