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CERTIFICATIO N 
Hewlett-Packard Comp<lIIy certifies t/'at this illstnomellt mel its published 
specifications at the time of shipmellt from the factory. Hewlett-Packard 
Company further certifies that its calibration measuremellts are traceable to the 
United States National Bureau of Standards, to the extellt allowed by the 
Bureau's calibration facility, and to the calibration facilities of otlter 
lnternational Standards Organi;:ation members. 

WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warrdnted against defects in materials and 
workmanship for a period of one year from the date of shipment, except that 
in the case of certain components, if any, listed in Section I of this operating 
manual, the warranty shall be for the specified period. Hewlett-Packard will, at 
its option, repair or replace products which prove to be defective during the 
warranty period provided they are returned to Hewlett-Packard, and provided 
the proper preventive maintenance procedures as listed in this manual arc 
followed. Repairs necessitated by misuse of the product are not covered by this 
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
HEWLETI-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES. 

If this product is sold as part of a Hewlett-Packard integrated instrument 
system, the above warranty shall not be applicable, and this product shall be 
covered only by the system warranty. 

'Service contracts or customer assistance agreements are available for 
Hewl6tt-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Salcs and Service 
Office. Addresses are provided at the back of this manual. 
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, MANUAL CHANGES 
Model34ooA 

RMS VOLTMETER 

Manual Part No. 03400·90008 

I New or Revised Item 

ERRATA: 

Page 6·3, Paragraph 5-12 d and f. Change reference from 
0.707 volts to 0.707 millivolts. 

Page 6-5/6-6, Figure 6·2. Change value of C403 to 
J.l .F. 

Page 6·9/6·10. Figura 6-4. Change Part No. on A1 
schematic to 03400�6510. 

Page 7-3. Table 7·1. Change C403 to Part No. 0160-0269, 
C:fxd 0.1 .F 500 V. 

Page 7-4. Change C427 to a selected component, C427*, 

Page 7·5. Change R403 and A404 to R403* and R404*. 
Change R419* to Part No, 0683·3315, R:fxd 330 n ± 5% 
1I4W. 

Page 1-6. Change R426 and R429 to R42S" and R429"'. 

CHANGE NO. 1: For All Serial Numbers. 

Page 7-8. Add Part No. 1200-0077. Insulator:transistor 
mica, TO· 3 to Miscellaneous Parts. 

CHANGE NO. 2: For Serial No. 1218A14726 and 
Graater. 

Page 7-6. Change A207 to Part No. 0757-0848. 

CHANGE NO. 3: For Serial No. 1218A16126 and 
Greater. 

Page 6-9/6-10, Figure 6-4. Change value of A7A708 to 
24. 

Page 7-4. Change CA704 to Part No. 1901-0701. 

Page 7·5. Change 01 to Part No. 1853�063 Tstr:Si PNP. 

Page 7-7. Change A708 to Part No. 0683-2405 A:fxd 
24 n t 5% 1/4W. 

CHANGE NO.4: For Serial Numbers 1218A16126 thru 
1218A16425. 

C711 is 0170..()()t9 C:fxd 0.1 $!F 200 V A701, A702 are 
0757.{)852 R:fxd 47.5 K 1%. 

10 October 1977 

If C7l1, A701 or A702 require replacement, replace with 
part number listed above. If unable to obtain above part 
numbers, replace all three components with part numbers 
specified in Table 7-1. This is necessary to maintain the 
same oscillator frequency provided by the above 
component values. 

CHANGE NO. 5: For Serial Numbers 1218A18576 and 
Greater. 

Page 6-9/6-10. Fig. 6-4. Change T1 lead designation color 
codes as follows: 

OLD 
Primary Side - YEL(L) 

BLU 
GRNILI 
VIO 

NEW 
""iii:'i< 

BLK/GRN 
BLK/YEL 
BLK/RED 

Secondary Side-AED(S) pin 16 BLU 
ORNILI p;n B VIO 

ALL OTHER SECONDARY COLOR CODES R E· 
MAIN THE SAME. 

Page 7- 2. Fig. 7-1. Change Index No. 6, Rear Panel. to 
Part No. 03400-00205. 

CHANGE NO. 6 applies to serial numbers 1218A18776 
. and greater. 

Page 7�, Miscellaneous. Delete Insulator, 1200-0043 and 
1200-0077. 
Add Insulator:Transistor, 0340-0580. 

CHANGE NO. 7 applies to serial numbers 1218A19076 
and greater. 

Page 6·3/6-4, A2 Schematic. Change A2C208 from 
.01IJF to .02IJF. 

Page 7-3, Table 7·1. Change the ·hp· Part Number and 
description of C20B to 0150-0024, 0.02 IlF. 

CHANGE NO.8 applies to all serial numbers. 

Page 1-0, Table 1·1. Change the POWEA specification to: 
115 or 230 V ac t 10%.48 to 66 Hz, 15 VA max. 

Page 6-5/6-6. Figure 6-2. Change A433 from 24 K 10 
24.9 K. 

Page 6·7/6-8, Figure 6-3. Change A617 from 1800 to 
1.82 K and R3· from 1200 to 1210. 

Supplement A for 03400·90008 
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Page 6-9/6-10, Figure 64. Change R704 ,from 36 K to 
36.5 K. 

Page 7-5 and 7·7, Table 7-1. Change the .hp. Part Num· 
bers and descriptions as shown in Table MC·' . 

R3· 
R433 
R434, R435 
R611 
R103 

Table MC-l. 

0151'{)134 
0698-3211 
0151.{)139 
0151.{)138 
0151-0165 

1.21 kn t 1% 
24.9 kn t 1% 1/4W 
2000 .n • 1 % 1/4W 
1.82 kn t 1% 
36.5 kn t 1-% 

CHANGE NO. 9 applies to all serial numbers. 

Page 1-1. Add the following new paragraphs. 

1-16. OPTIONS AVAIlA8lE. 

1·17. Option 910. An additional Operating and 
Service Manual may be ordered, part number 
03400-90008. 

CHANGE NO. 10 applies to Serial Number 1218A20341 
and greater. 

Page 7·5, Table 7-1. Change the part number of Q401, 
402, 403 and 405 to 1853-0288. 

Change the part number of Q404 and 406 to 1854..Q354. 

Page 7-6 and 7-7. Show the following reference designa' 
tors as starred value components. 

R403· 
R404· 
R426* 
R429* 

CHANGE NO. 11 applies to all serial numbers. 

Delete all "RMS" designations throughout the entire man· 
ual. 

CHANGE NO. 12 (09-14504) applies to all serial num· 
bers, 

Page 1-1, Table 1-2. Change item number 1 under IDEN· 
TIFICATION NUM8ER from 10110A to 101108. 

CHANGE NO. 13 109-14494) applies to serial numbers 
1218A21041 and greater. 

Page 7-3, Table 7-1. Change part number of C201 from 
0110-0019 to 0160-2611 . 

CHANGE NO. 14 (09·145301 applies to all serial num· 
bers. 

Page 7-6. Table 7-1. Change part number of R 1 04 from 
2100-0128 to 5061-1101. 

CHANGE NO. 15 109-148401 applies to serial numbers 
1218A21121 and greater. 

Page 7-3, Table 7-1. 
Delete: P.C. Assy - ATTEN 03400-66501 1 ea. 
Add: P.C. Assy - ATTEN 03400-66511 1 ea; 

The P .C. assemblies are completely interchangeable. 

CHANGE NO. 16 109-14845) applies to serial numbers 
1218A21281 and greater. 

Page 7·5. 
Delete: 

Add: 
02, 03 XSTR-GE SP1822 1850-0038 2 ee. 
02, OJ XSTR PNP 2N5815 1853-0305 2 ea. 

Page 7·8, Table 7-1. 
Delete: R731 A·F 5360 OHM .01 0698·3258 1 ea. 

R1JO R-F 11.3 K OHM.01 0698-4121 1 ea, 

Add: R1JO R-F 10.5 K OHM .01 0698-4411 1 e., 
R131 R-F 5620 OHM .01 0151-0200 1 ee. 

""874. Table 7-'. 
Oelete: CR706 010·51 191()'0025 1 ea. 
Add: CR106 DIODE-SILICON 1910-0101 1 ee. 
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Table 1-1. Model 3400A Specifications 

V OLTAGE RANGE: 1 mV to 300 V full scale, 1 2  
ranges. 

DB RANGE: - 7 2  to +5 2 dBm (0 dBm = 1 mW in 
6001l). 

FREQUENCY RANGE: 10 Hz to 10 MHz. 

RESPONSE: .Responds to rms value (heating value) 
of input signal. 

METER ACCURACY: % of Full Scale (200C to 
300C) , 

10 Hz 50 Hz 1 MHz 2 MHz 3 MHz 1 0 MHz 

I .5% I .1 % I >2% I .3% I .5% I 
AC- to- DC C ONVERTER ACCURACY: % of Full 

Scale (200C to 300C)' 

10 Hz 50 Hz 1 MHz 2 MHz 3 MHz 10 MHz I .5% I .0. 75 % I . 2% I .3% .5% 

OUTPUT: Negative 1 V de into open circuit for 
full- scale deflection. proportional to meter 
deflection; 1 mA maximum; nominal source 
impedance 1 0000. 

OUTPUT NOISE: < 1 mV RMS. 

CREST FACTOR: (ratio of peak- to- rms ampli­
tude of input signal): 10: 1 at full scale (except 
where limited by maximum input). inversely 
proportional to meter deflection (e. g . •  20:1 at 
half- scale, 100:1 at tenth- scale). 

INPUT IMPEDANCE: 0. 001 V to 0;3 V range; 
10 Mil shunted by <5 0 pF: 1. 0 V to 300 V 
range; 10 MO shunted by <20 pF. AC-coupled 
input. 

AC OVERL OAD: 30 dB above full scale or SOO V 
peak. whichever is less. on each range. 

MAXIMU M  DC INPUT: 600 V on any range. 

RESPONSE TI ME: For a step function, < 5 
seconds to respond to final value. 

POWER: 115 or 230 V .10%, 4S to 440 Hz. 
approximately 7 watts. 

WEIGHT: Net 7 1/4 lbs. (3, 3kg); shipping 10 lbs. 
(5 kg). 

OVERALL DIMENS IONS: 6 1/2" high ; 5 l/S" wide; 
11 11/16" deep. 

*Temperature Coefficient: ±O.l% over range of ooC to 200c and 300C to 550C. 

1-0 
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Model 3400A Section I 

SCOPE OF MANUAL 
This manual contains the information necessary for oper­
ating and servicing the standard Model 3400A RMS Voltmeter 
and the Model 3400AjOption 01 RMS Voltmeter (DB scale 
uppermost). 

SECTION 
GENERAL INFORMATION 

1-1. I NT R O DUCT I O N .  

1-2. This section contains general information about 
the Model 3400A RMS Voltmeter (Figure 1-1). In­
cluded are: description oJ instrument, purpose, in­
strument identification, equipment supplied and 

. accessory equipment available. Also included is a 
table of instrument specifications. 

1-3. DESCR IPTI O N  A N D  PURPOSE. 

1-4. The Model 3400A RMS Voltmeter measures the 
actual root-means-square (RMS) value of ac voltages 
between 100 microvolts and 300 volts, Frequency 
range is from 10 Hz to 10 MHz. Full scale 
measurements of nonsinusoidal waveforms with crest 
factors (ratio of peak voltage to rms voltage) of 10 
can be made. 

1-5. Ac voltages are measured with a specified fu11-
scale accuracy of ± 1% from 50 Hz to 1 MHz, ±2% 
from I1V1Hz to 2 MHz. ± 3% from 2 MHz to 3 MHz. 
and ± 5% from 10 Hz to 50 Hz and 3 MHz to 10 MHz. 
A single front panel control selects one of 12 voltage 
or decibel ranges. 

1-6. The Model 3400A crest factor rating is 10:1 
which enables full scale readings for pulses which 
have a 1% duty clcle. At 1/10th of full scale. pulse 
trains with O. 01% duty cycle (100:1 crest factor) can 
be accurately measured. 

1-7. The Model 3400A provides a dc output which is 
proportional to the front panel meter reading. By 
using this voltage to drive auxiliary equipment. the 
Model 3400A functions as an rms ac-to-dc converter. 

1-8. SPECI F ICATI O NS. 

1-9. Table 1-1 contains the specifications for the 
Model 3400A. 

1-10 I NSTRUME NT A N D  MANUAL 

I DENTI FICATI ON. 

1-11. Hewlett-Packard uses a two-section serial num­
ber. If the first section (serial prefix) of the serial 

01768-4 

number on your instrument does not agree with those 
on the title page of this manual. change sheets supplied 
with the manual will define the differences between your 
instrument and the Model 3400A described in this man­
ual. Some serial numbers may have a letter separating 
the twp sections of the number. This letter indicates 
the cOlUltry in which the instrument was manufactured. 

1-12. EQUIPME N T  SUPPLIED. 

1-13. The equipment supplied with each Model 3400A 
is listed and described in Table 1-2. 

Table 1-2. Equipment Supplied 

IDENTIFICATION QUANTITY DESCRlPTION NUMBER 

10110A 1 Adapter (BNC to 
dual banana jack) 

8120-1348 1 Power Cord 

03400-90008 1 Operating and 
Service Manual 

1-14. ACCESSORY EQUIPMENT AVAILAB LE. 

1-15. The accessory equipment available is listed 
in Table 1-3. For further information contact your 
local -hp- Sales and Service Office. (See Appendix B 
for office locations. ) 

Table 1-3 Accessory Equipment Available 

IDENTIFICATIO N DESCRlPTION NUMBER 

10503A Cable (Male BNC to male 
BNC. 48 inches) 

1l001A Cable (Male BNC to dual 
banana plug. 45 inches) 

1l002A Test Lead (dual banana plug 
to alligator clips. 60 inches) 

1l003A Test Lead (dual banana plug to 
probe and alligator clip. 60 in. ) 

456A Current Probe 

1-1 



Model 3400A Section II 

SECTION II 

INSTALLATION 

2-1. INTRODUCTION. 

2-2. This section contains information and instructions 
necessary for installation and shipping of the-hp- Model 
3400A RMS Voltmeter. Included are initial inspection 
procedures, power requirements, installation infor­
mation, and instructions for repackaging for shipment. 

2-3. INITIAL INSPECTION. 

2-4. The -hp-Mode13400A RMS Voltmeter received a 
careful mechanical and electrical inspection before 
shipmenl. As soon as the Model 3400A is received, 
verify that the contents are intact and as ordered. 
Although the instrument should be free of mars and 
scratches and in perfect electrical condition, it should 
be inspected for any physicaldamge which may have 
been incurred in transit. Also test the electrical 
performance of the instrument using the procedures 
given in paragraph 5- 5 .  If any physical damage or 
electrical deficiency is found, refer to the warranty 
on the inside front cover of this manual. Should 
shipping of the instrument become necessary, refer 
to paragraph 2-14 for repackaging and shipping 
instructions. 

2-S. POWER REQUIREMENTS. 

2 -6. The Model 3400A can be oeerated from any ac 
source of 115- or 230- volts (±lO%), at 48 to 440 cycles. 
With the instrument disconnected from the ac power 
source, move the slide switch (located on the rear 
panel) until the desired line voltage value appears. 
The ac line fuse is a 0.25 amp, fast blow type for 115-
or 230-volt operation. Power dissipation is approxi­
mately 7 watts. 

2-7. The Mode13400A is equipped with a three-prong 
power cord. To protect operating personnel, it is 
necessary' to preserve the grounding feature of this 
plug when using a two contact ac outlet. Use a three­
prong to two-prong adapter and connect the green 
pigtail lead on the adapter to ground. 

2-8. INSTALLATION. 

2-9. The Model 3400A is a subrnodular unit suitable 
for bench top use. However, when used in combination 
with other submodular units it can be bench and/or 
rack mounted. The -hp- combining case and adapter 
frame are designed for this purpose. 

2-10. COMBINING CASE (-hp- Models 1051Aor 1052A). 

2-11. The combining case is a full-module unil which 
accepts various combinations of submodular units. 
Being a full-module unit, it can be bench or rack 
mounted and is analogous to any full-module instru­
ment. 

2-12. ADAPTER FRAME (-hp- Part No. 5060-0797). 

2-13. The adapter frame is a rack frame that accepts 
any combination of submodular units. It can be rack 
mounted only. For additional information, address 
inquiries to your -hp- Sales and Service Office. (See 
Appendix B for office location. ) 

2-14. REPACKAGING FOR SHIPMENT. 

2-15. The following paragraphs contain a general 
guide for repackaging for shipment. Refer to para­
graph 2-16 if the original container is to be used;2-17 
if it is not. If you have any questions, contact your 
local -hp- Sales and Service Office. 

---------- 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 indicate 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 number, serial 
number, and serial number prefix. 

2-16. If original container is to be used, proceed as 
follows: 

a. Place instrument in original container if avail­
able. If original container is not available, one 
can be purchased from your nearest -hp- sales and 
Service Office. 

b. Ensure that the container is well sealed with 
strong tape or metal bands. 

2-17. If original container is not to be used, pro­
ceed as follows: 

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

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

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

d. Mark shipping container with "DELICATE 

INSTRUMENT, " "FRAGILE, .. etc. 

2-1 
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RANGE LINE 
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1 .  Direct reading meter: dc meter which indicates 
rms voltage level of input signal. 

2. Mechanical zero adjustment: screwdriver 
adju��ment for zero of direct reading meter. 

3. LINE ON pilot lamp: neon lamp which 
indicates when power is applied to instrument 
and power sWitch is ON. 

4. Power switch: two-position toggle switch which 
applies 115- or 230-volts ac to instrumenl. 

5. RANGE switch: 12-position rotary switch 
which selects various attenuation ranges 
available within Model 3400A. 

6. INPUT connector: BNC jack which enables 
application of input signal to instruments 
measuring circuits. 

Model 3400A 

7. 115 /230-volt switch: two-position slide switch 
which sets instrument to operate from either 
a 115- or 230-volt ac source. 

8. Input power jack: three-prong jack which 
enables application of line voltage to instru­
ments power supply circuits. 

9. 115V/230V. 25A FUSE: 0. 25 ampere fuse 
which provides protection against line voltage 
surges. 

10. DC OUT jack: telephone-type jack which pro­
vides negative I-volt dc out at full scale de­
flection, output is proportional to meter de­
flection. Output impedance is 1000 ohms. 

A telephone type plug for the DC OUT jack may 
be purchased under -hp- Part No. 1251-0067. 

Figure 3-1. Model 3400A Controls and Indicators 
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SECTION III 
OPERATING INSTRUCTIONS 

3-1. INTRODUCTION. 

3-2. This section consists of instructions and infor­
mation necessary for the operation of the -hp- Model 
3400A RMS Voltmeter. This section contains identi­
fication of controls and indicators. turn-on pro­
cedures, and operating instructions. Also included 
is a discussion of the applications for the Model 
3400A. 

3-3. CONTROLS AND INDICATORS. 

3-4. Each operating control. connector, and indicator 
located on the Model 3400A is identified and described 
in Figure 3-1. The description of each component is 
keyed to an illustration of that component which is 
included within the figure. 

3-S. TURN ON PROCEDURE. 

3-6. To turnon the Model 3400A. proceed as follows: 

a. Set 115/230 switch (7. Figure 3-1) to correct 
position for input line voltage. 

b. Apply ac voltage to Model 3400A by plugging 
power cord into input power jack (8) ac receptacle. 

c. Operate power switch (4) to ON; ensure that 
LINE indicator (3) lights. 

------- NOTE -------­

Allow five minutes for the Model 
3400A to warm up and stabilize 
before making a reading. 

3-7. OPERATING INSTRUCTIONS. 

DO NOT MEASURE SIGNAL ABOVE 
80 VOLTS WITH 10 TO 1 CREST 
FACTOR. OTHERWISE. THE MAXI­
MUM INPUT RATING ( 800 VOLTS 
PEAK) WILL BE EXCEEDED. WHEN 
MEASURING SIGNALS UP TO 80 
VOLTS RMS WITH A 10 TO 1 CREST 
FACTOR. USE THE BNC TO DUAL 
BANANA JACK. ACCESSORY 1OUOA. 
SUPPLIED WITH THE INSTRUMENT. 
OR OTHER INPUT TEST LEADS AND 
CONNECTIONS THAT WILL WITH­
STAND THE MAXIMUM INPUT OF 
800 VOLTS PEAK. 

3-8. To operate the Model 3400A as an rms volt­
meter proceed as follows: 

a. Attach test lead to INPUT connector (6, Figure 
3-1). (See Table 1-3 for a list oftest leads available. ) 

b. Set RANGE switch (5) to 300 VOLTS position. 

WHEN MEASURING AN AC SIGNAL 
SUPERIMPOSED ON A DC LEVEL. 
ALWAYS SET THE RANGE SWITCH 
TO THE 300 VOLT POSITION. 
A HIGH VOLTAGE TRANSIENT DUE 
TO THE APPLICATION OF A DC 
VOLTAGE WILL DAMAGE THE 
INPUT CIRCUITRY. 

c. Connect test lead to point to be measured. 

d. Rotate RANGE switch counterclockwise until 
meter (l) indicates on upper two thirds of scale. 

3-9. APPLICATIONS. 

3-10. The Model 3400A can be used in conjunction 
with other test instruments to measure the rms 
value of ac signal with a dc component, measure rms 
current and act as an rms ac-to-dc converter. For 
additional information on special applications. contact 
your -hp- Sales and Service Office. 

3-11. RMS VALUE OF AC SIGNALS WITH DC 
COMPONENT. 

3-12. Since the 3400A is an ac device it will measure 
only the rms value of the ac component. H it is nec­
essary to include the rms value of the dc component 
when measuring a signal use a -hp-Model 412A DC 
Voltmeter to measure the dc component. Substitute 
the reading from the Model 412A and Model 3400A in 
the following formula: The ac signal (up to 800V peak) 
may be superimposed on a dc level of up to 600 V. 

e =y e 2 + e 2 
rms ac dc 

3-13. RMS CURRENT. 

3-14. To measure rms current. use an-hp- Model 456A 
AC Current Probe. This probe clips around the 
current conductor and provides an output voltage that 
is proportional to the current being measured. Using 
this method. rms currents of one milliampere to one 
ampere can be measured. 

3-15. RMS AC-TO-DC CONVERTER. 

3-16. Since the Model 3400A is provided with a dc 
output (10. Figure 3-1) which is proportional to the 
meter deflection, it can be used as a linear rms ac 
to de converter. The dc output can be used to drive a 
-hp- Model 3440A Digital Voltmeter for high resolu­
tion measurements and/or a Mosely Model 680 Strip 
Chart Recorder. External loading does not affect the 
meter accuracy so that both the meter and dc output 
can be used simultaneously. A plug for DC OUT jack 
may be purchased under -hp- Part No. 1251-0067. 
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... , o 

IINPUTI 

_·�·"·S 

P IRANGEI 
/ ____ - - -__ - -- _L -_____ --__ --, 

, ' 
, ' ( � 

INPUT 
AlTEN 

A I  

IMPEDANCE 
CONVERTER 

A2 

SECOND 
ATTEN 

A, 

VIDEO 
AMPLIfiER 

A. 

At FEEOBI\CI( 

TC4DI 

TC402 

MODULATOR 
PIOA5 

Figure 4-1. Block Diagram 

,f�rrF��R >--I 
"",A6 

DEMOO 
�A' 

EMITTER 
FOlLOWERS 

"",A6 

r::----:"I LP.:.C.:..Q�!J 

i 
., 

g> � g 
:;: 

I 
� 
� o > 



Model 3400A Section IV 

SECTION IV 
THEORY OF OPERATION 

4-1. I NT�O DUCTI O N .  

4-2. This section contains the theory of operation 
of the Model 3400A R. 1\tIS Voltmeter. Included is a 
general and detailed description of the theory of 
operation. 

4-3. G E N ERAL D ESCRIPTION. 

4-4. The Model 3400A comprises two attenuators. an 
impedance converter. a video amplifier. a photo­
conductor chopper (modulator/demodulator), a chop­
per amplifier, an emitter follower, a thermocouple 
pair, and a direct reading meter. (See Figure 4-1.) 

4-5. A signal being measured with the Model 3400A 
is applied to input attenuator At through the INPUT 
jack, located on the Model 3400A front panel. The 
input attenuator has an input impedance of over 10 
megohms and provides two ranges of attenuation. 
The output of the input attenuator is applied to imped­
ance converter A2. The impedance converter is a 
non-inverting unity voltage gain amplifier. It presents 
a high impedance to the input signal and provides a 
low impedance output to drive the second attenuator 
A3. The second attenuator provides 6 ranges in a 1, 
3, 10 sequence. The two attenuators are switched to 
provide 12 ranges of attenuation. 

4-6. The output of the second attenuator is amplified 
. by video amplifier A4. The video amplifier is a wide­

band, five stage amplifier. The overall gain of the 
video amplifier is controlled by an ac feedback loop. 
The ac output of the amplifier is applied to TC401; 
one of the thermocouples of the thermocouple pair. 

4-7. The dc output of TC401 is modulated by mod­
ulator A5. The modulator comprises two photocells 
which are alternately illuminated by two neon lamps 
which in turn are controlled by the oscillator located 
on power supply assembly A7. The output of the 
modulator is a square wave whose amplitude is pro­
portional to the dc input level. 

4-8. The square wave output of the modulator is 
amplified by chopper amplifier A6. The chopper 
amplifier is a high gain ac amplifi,�r. Its output is 
applied to demodulator A5. The demodulator output 
is a dc level whose magnitude is proportional to the 
amplitude of the ac input. The demodulator output is 
applied to two direct coupled emitter followers. The 
emitter follower is used to make the impedance trans­
formation from the high impedance output of the de­
modulator to the low impedance of the direct reading 
meter M1 and TC402; the second thermocouple of the 
thermocouple pair. 

4-9. The thermocouple pair TC401 and TC402 acts 
as a summing point for the ac output of the video 
amplifier A4 and the dc output of the emitter followers. 

The difference in the heating effect of these voltages 
is felt as a dc input to modulator A5. This difference 
input is amplified and is fed to TC402 and to meter 
M1. This amplified dc voltage represents the rms 
value of the ac Signal applied at the INPUT jack. By 
using two "matched" thermocouples and measuring the 
difference. the output to the modulator will be linear. 
Using two thermocouples also provides temperature 
stability. 

4-10. The dc voltage driving meter M1 is also 
available at the DC OUT jack, located at the rear of 
the Model 3400A. 

4-11. D ET AIL E D  DESCRIPTI O N. 

4-12. INPUT ATTENUATOR ASSEMBLY AI. 

4-13. The input attenuator assembly is a capacitive­
compensated attenuator which provides two ranges of 
attenuation for the 12 positions of the RANGE switch. 
See input attenuator schematic diagram illustrated on 
Figure 6-1. 

4-14. When the RANGE switch is positioned to one 
of the six most sensitive ranges (,001 to . 3  VOLTS), 
the attenuator output voltage is equal to the input 
voltage. When the RANGE switc h is positioned to one 
of six highest ranges (1 to 300 VOLTS), the input siJ{­
nal is attenuated 60 dB (1000: 1 voltage division) by 
the reSistive voltage divider consisting of R101. R103, 
and R104. Trimmer C102 is adjusted at 100 kHz, and 
R104 is adjusted at 400 Hz to provide constant atten­
uation over the input frequency range. 

4-15. IMPEDANCE CONVERTER ASSEMBLY A2. 

4-16. The impedance converter assembly utilizes a 
nuvistor tube cathode follower circuit to match the 
high output impedance of the input attenuator to the 
low input impedance of the second attenuator, The 
cathode follower circuit preserves the phase relation­
ship of the input and output Signals while maintaining 
a gain of unity. See impedance converter assembly 
schematic diagram illustrated on Figure 6-1. 

4-17. The ac signal input to the impedance converter 
is RC coupled to the grid of cathode follower V201 
through C201 and R203. The output signal is devel­
oped by Q201 which acts as a variable resistance in 
the cathode circuit of V201. The bootstrap feedback 
from the cathode of V201 to R203 increases the 
effective resistance of R203 to the input signal. This 
prevents R203 from loading the input signal and pre­
serves the high input impedance of the Model 3400A. 
The gain compensating feedback from the plate of 
V201 to the base of Q201 compensates for any varying 
gain in V201 due to age or replacement. 

4-18. Breakdown diode CR201 controls the grid bias 
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voltage on V201 thereby establishing the operating 
point of this stage. CR202 and R211 across thebase­
emitter junction of Q20l protects Q201 in the event of 
a failure in the +75 volt power supply. Regulated de 
is supplied to V20l filaments to avoid inducing ae hurn 
in the signal path. This also prevents the gain of V20 1 
changing with line voltage variations. 

4-19. SECOND ATTENUATOR ASSEMBLY A3. 

4-20. The second attenuator is a resistive divider 
which attenuates the ac input signal while maintaining 
a low impedance output for the following amplification 
stages. See second attenuator assembly schematic 
diagram illustrated in Figure 6-1. 

4-21. The ac input Signal is applied to a precision 
resistance voltage divider conSisting of R302 through 
R312. These reSistors are arranged to give six 
ranges of attenuation at 10 dB per range. The six 
ranges of the second attenuator combined with the two 
ranges of the input attenuator make up the 12 ranges 
of attenuation (0.001 to 300V), Trimmer capacitor 
C303 (10 MHz O. 3V ADJ) provides an adjustment lor 
frequency response at the higher frequencies. 

4-22. VIDEO AMPLIFIER ASSEMBLY A4. 

4-23. The video amplifier functions to provide con­
stant gain to the ac signal being measured over the 
entire frequency range of Model 3400A. See video 
amplifier assem bly schematic diagram illustrated on 
Figure 6-2. 

4-24. The ac input signal from the second attenuator 
is coupled through C402 to the base of input amplifier 
Q401. Q40l, a class A amplifier, amplifies and in­
verts the signal which is then direct coupled to the 
base of bootstrap amplifier Q402. The output, taken 
from Q402 emitter is applied to the base of Q403 and 
fed back to the top of R406 as a bootstrap feedback. 
This positive ac feedback increases the effective ac 
resistance of R406 allowing a greater portion of the 
signal to be felt at the base of Q402. In this manner, 
the effective ac gain of Q40l is increased for the mid­
band frequencies without disturbing the static operating 
voltages 01 Q401. 

4-25. Driver amplifier Q403 further amplifies the 
ac signal and the output at Q403 collector is fed to 
the base circuit emitter follower Q404. The feedback 
path from the collector of Q403 to the base of Q402 
through C405 (10 MHz ADJ) prevents spurious oscil­
lations at high input frequencies. A dc feedback loop 
exists from the emitter circuit of Q403, to the base 
of Q401 through R425. This feedback stabilizes the 
Q401 bias voltage. Emitter follower Q404 acts as a 
driver for the output amplifier consisting of Q405 and 
Q406; a complimentary pair operating as a push-pull 
amplifier. The video amplifier output is taken from 
the collectors of the output amplifiers and applied to 
thermocouples TC401. A gain stabilizing feedback is 
developed in the emitter circuits of the output ampli­
fiers. This negative feedback is applied to the emitter 
of input amplifier Q40l and establishes the overall 
gain of the video amplifier. 
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4-26. Trimmer capacitor C405 is adjusted at 10 MHz 
for frequency response of the video amplifier. Diodes 
CR402 and CR406 are protection diodes which prevent 
voltage surges from damaging transistors in the 
video amplifier. CR40 I. CR407. and CR408 are 
temperature compensating diodes to maintain the zero 
signal balance condition in the output amplifier over 
the operating temperature range. CR403. a break­
down diode, establishes the operating potentials for 
the output amplifier. 

4-27. PHOTOCHOPPER ASSEMBLY A5. CHOPPER 
AMPLIFIER ASSEMBLY As. AND THERMO­
COUPLE PAIR (PART OF M). 

4-28. The modulator/demodulator, chopper ampli­
fier, and thermocouple pair form a servo loop which 
functions to poSition the direct reading meter Ml to 
the rms value of the ac input signal. See modulator/ 
demodulator. chopper amplifier. and thermocouple 
pair schematic diagram illustrated in Figure 6-3. 

4-29. The video amplifier output signal is applied to 
the heater of thermocouple TC401. This ac voltage 
causes a dc voltage to be generated in the reSistive 
portion of TC401 which is proportional to the heating 
effect (rms value) of the ac input. The dc voltage is . 
applied to photocell V501. 

4-30. Photocells V501 and V502 in conjunction with 
neon lamps OS501 and OS502 form a modulator cir­
cuit. The neon lamps are lighted alternately between 
90 and 100 Hz. Each lamp illuminates one of the 
photocells. DS501 illuminates V501;DS502 illuminates 
V502. When a photocell is illuminated it has a low 
resistance compared to its resistance when dark. 
Therefore. when V50l is illuminated, the output of 
thermocouple TC401 is applied to the input of the 
chopper amplifier through V501. When V502 is illumi­
nated, a ground signal is applied to the chopper amp­
lifier. The alternate illumination of V501 and V502 
modulates the dc input at a frequency between 90 and 
100 Hz. The modulator output is a square wave whose 
amplitude is proportional to the dc input level. 

4-31. The chopper amplifier. conslstlng ol Q601 through 
Q603. is a high gain amplifier which amplifies the 
square wave developed by the modulator. Power 
supply voltage variations are reduced by diodes CR601 
thru CR603. The amplified output is taken from the 
collector of Q603 and applied to the demodulator 
through emitter follower Q604. 

4-32. The demodulator comprises two photocells. 
V503 and V504, which operate in conjunction with 
OS501 and 05502; the same neon lamps usedto illumi­
nate the photocells in the modulator. Photocells V503 
and V504 are illuminated by DS501 and DS502. res­
pectively. 

4-33. The demodulation process is the reverse of 
the modulation process discussed in Paragraph 4-30. 
The output of the demodulator is a dc level which is 
proportional to the demodulator input. The magnitude 
and phase of the input square wave determines the 
magnitude and polarity of the dc output level. This dc 
output level is applied to two emitter follower output 
stages. 
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4-34. The emitter follower is needed to match the 
high output impedance of the demodulator to the low 
input impedance of the meter and thermocouple cir­
cuits. The voltage drop across CR604 in the collec­
tor circuit of Q605 is the operating bias for Q604. 
This fixed bias prevents Q605 failure when the base 
voltage is zero with respect to ground. 

4-35. The de level output, taken from the emitter of 
Q606, is applied to meter Ml and to the heating 
element of thermocouple TC402. The de voltage de­
veloped in the resistive portion of TC402 is effectively 
subtracted from the voltage developed by TC401. The 
input signal to the modulator then becomes the differ­
ence in the de outputs of the two thermocouples. When 
the difference between the two thermocouples becomes 
zero the dc from the emitter followers (driving the 
meter) will be equal to the ac from the video amplifier. 

4-3S. Noise on the modulated square wave is sup­
pressed by feedback from emitter of QSOS through 
CS07 and CSOS to the resistive element of TC402. 

4-37. POWER SUPPLY ASSEMBLY A7. 

4-38. The power supply assembly provides dc oper­
ating voltages for the tube and transistors used in the 
Model 3400A. See power supply assembly schematic 
diagram illustrated on Figure 6-4. 

4-39. Either 115 or 230 volts ac is connected to the 
primary of power transformer Tl through fuse Fl and 
the POWER switch 81. Switch 82 (slide switch on 
rear panel) connects Tl primary windings in series 
for 230-volt operation or in parallel for 115-volt oper­
ation. Neon lamp DSI lights to indicate LINE power 
ON when ac power is applied and SI is closed. 

4-40. REGULATOR OPERATION. 

4-41. The series regulator acts as a dynamic vari­
able resistor in series with the power supply output. 
A control amplifier senses changes in the output volt­
age by comparing the output with a fixed reference 
voltage. The control amplifier then supplies any out­
put voltage changes to the driver transistor, which in 
turn changes the resistance of the series regulator to 
oppose the change in output voltage. Diodes CR704. 
CR713 and CR70S across the base emitter junction of 
the series regulator provide overload current protection. 
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4-42. +75 VOLT SUPPLY. 

4-43. The +75 volt supply consists of a full-wave 
rectifier (CR701 and CR702) whose output is filtered 
by CIA and CIB and regulated by series regulator Q1. 
The +75 volt supply provides regulated +75 volts which 
is used as the plate supply voltage for V201. Voltage 
variation from the output is felt at Q702 base circuit 
through C704. R715. and R716. The C703 and R709 
network provides phase correction for power supply 
stability. The regulation circuitry is in the negative 
leg of the +75 volt supply, and uses the -17.5 volt 
supply as a reference. 

4-44. -17.5 VOLT SUPPLY. 

4-45. The regulated -17.5 volt supply consists of a 
full-wave rectifier (CR711. and CR712) whose output 
is filtered by '::706 and C707 and regulated by Q2. 
Breakdown (liod· :R715 provides reference voltage 
at the base of Q'. 1. Regulation operation is the same 
described in Parai;, "t!>h 4-41. 

4-46. -6.3 VOLT SUPPLY. 

4-47. The regulated -S.3 volt supply consists of a 
full-wave rectifier (CR71S and CR717) whose output 
is filtered by C2 and regulated by Q3. Emitter follow­
er Q705 is connected to the -17.5 volt supply which 
provides a reference for the -6.3 volt supply. Series 
regulator Q3 acts as a dynamic variable resistor in 
series with the output to oppose changes in output 
voltage. 

4-48. NEON LAMP DRIVE OSCILLATOR. 

4-49. The neon lamp drive oscillator consists of 
transistor Q706. diode CR71S. resistors R701, R702. 
R712. R713. and capacitor C711. Transistor Q70S 
is held on (conducting) by the base bias developed at 
the junction of R712 and CR71S. The collector current 
of Q706 charges up capacitor C711 through R701 or 
R702 depending upon the illuminated neon lamp on the 
Chopper Amplifier Assembly AS. When the capacitor 
reaches a sufficient charge to fire the dark neon lamp, 
the illumination of the neon lamps alternate and the 
capacitor discharges through the previously dark neon 
lamp. With the previously dark neon lamp illuminated. 
the capacitor charges up in the opposite direction 
until firing the previously illuminated neon lamp. The 
cycle described above repeats at a frequency of 90 to 
100 Hz as determined by the RC time constants of 
R701 and C711. and R702 and C71!. 
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INSTRUMENT 
TYPE 

DC Voltmeter 

Voltmeter 
Calibrator 

Oscillator 

Oscilloscope 

Pulse 
Generator 

Frequency 
Counter 

Peak 
Responding 
Voltmeter 

Average 
Responding 
Voltmeter 

Current 
Supply/ 
Ohmmeter 

RMS Respond-
ing Volt-
meter 

Resistor 

Resistor 

Capacitor 

son Feedthru 
Termination 

BNC-T-
Adapter 

Adapter 

Extender 
Board 

5-0 

Table 5-1. Required Test Equipment 

REQUIRED CHARACTERISTICS 

Accuracy: ±O. 1% full scale 
Voltage Range: 10 mV to 100 V 

Voltage Range: 1 m V to 300 V rms 
Frequency: 400 Hz 

Frequency Range: 10 Hz to 10 MHz 
Output: I mV to 3 V  
Frequency Response: 0.25% 

(expand scale) 

Sensitivity: 0.005 v/em 
Bandwidth: de to 20 MHz 

Pulse Width: variable to 10 /lsec 
Pulse Amp: ±10 volts peak. variable 
Pulse Rate: 250 to 1000 pps 

Range: 250 to 1000 Hz 
Accuracy: ±l count 
Time Interval: 1 /lsec 

Voltage Haage: 0. 5 V to 300 V 
Accuracy: ±3% full scale 

Voltage Range: 0.001 to 300 V 
Accuracy: 1% full scale 

Output: 5 rnA of current into lOOn 
Ohm Range: In to 10 MO 
Accuracy: ±5% 

Range: 1 m V full scale 

200 kO. metal film, 1/4 W 1% 

499 kO. metal film, 1/4 W 1% 

I jlF 

Resistor: fixed comp son ±5% 
1/4 W 

- -

noc to Dual Banana 

15 pin programmable 

USE 

Performance Checks 
Adjustment and Calibration 

Performance Checks 
Adjustment and Calibration 
Troubleshooting 

Performance Checks 
Adjustment and Calibration 
Troubleshooting 

Adjustment and Calibration 
Troubleshooting 

Performance Checks 

Performance Checks 

Performance Checks 

Adjustment and Calibration 
Troubleshooting 

Troubleshooting 

Performance Checks 

Performance Checks 

Troubleshooting 

Troubleshooting 

Performance Checks 

Performance Checks 
Adjustment and Calibration 

Performance Checks 

Troubleshooting 

Model 3400A 

RECOMMENDED MODEL 

-hp- Model 3440A/3443A 
Digital Voltmeter 

-hp- Model 738B Volt-
meter Calibrator 

-hp- Model 652A Test 
Oscillator 

-hp- Model 140Aj 
1402A/1420A 

-hp- Model 214A 
Pulse Generator 

-hp- Model 5233L 
ElectroniC Counter 

-hp- Model 410C 
Voltmeter 

-hp- Model 400E/EL 
Voltmeter 

-hp- Model 412A DC 
Vacuum Tube 
Voltmeter 

-hp- Model 3400A 
RMS Voltmeter 

-hp- Part No. 0757-0782 

-hp- Part No. 0757-0327 

-hp- Part No. 0180-0269 

-hp- Model 11048B 
son Feedthru 

-hp- Part No. 1250-0072 

-hp- Model 11018A 

-hp- Part No. 5060-6038 



Model 3400A Section V 

SECTION V 
MAINTENANCE 

5 -1. INT RO DUCTION. 

5-2. This section contains the information necessary 
for maintenance of the Model 3400A RMS Voltmeter. 
Included are performance checks. adjustment and 
calibration procedures, and troubleshooting procedures. 

5 -3. T E ST E O UIPM ENT. 

5-4. The test equipment required for the maintenance 
of the Model 3400A Is listed in Table 5-1. If the re­
commended model is not available. use any subsUMe 
that meets the required characteristics. 

5-5. P E R FO R M A NC E  C H ECKS. 

5-6. The Performance Checks are in-cabinet tests 
that compare the Model 3400A with its given specifi­
cations. These checks may be used for incoming 
inspection, periodic maintenance, and for specifica­
tion checks after a repair. A Performance Check 
Test Card is provided at the end of this section for 
recording the performance of the instrument during 
the Performance Checks. The card may be removed 
from the manual and used as a permanent record of 
the incoming inspection or of a routine performance 
check. If the instrument fails to meet any of its 
specifications, perform the Adjustment and Cal­
ibration Procedures outlined in Paragraph 5-15. 

---------- NOTE ---------­

Allow a 30-minute warmup period before 
making performance checks. Duringthe 
performance checks, periodically vary 
the Model 3400A line voltage ± 10% with 
a power line transformer to assure that 
the instrument operates correctly at 
various ac line voltages. 

5-7. ACCURACY. LINEARITY. AND DC OUTPUT 
CHECK. 

5-B. The accuracy, linearity. and dc output test set­
up is illustrated in Figure 5-1. A Voltmeter Calibrator 
-hp- Model 738B and a DC Voltmeter -hp- Model 
3440A/3443A) are required for this test. 

a. Connect test setup illustrated in Figure 5-1. 

b. Set Model 3400A RANGE switch to 0 . 00 1  
position. 

c. Adjust Voltmeter Calibrator for 0. 001 volt, 
rms 400 Hz outputj set the DC Voltmeter to 
measure 1 volt. 

d. If Model 3400A does not indicate within values 
listed under "meter reading" in Table 5-2, 
perform low frequency calibration procedure. 
Paragraph 5-21. Record 3400A readings. 

e. Dc output as indicated on dc voltmeter should 
be within values listed under "3400A DC 
output" in Table 5-2. 

f. Continue to check accuracy. linearity. and 
dc output using Table 5-2. 

Table 5-2. Accuracy. Linearity. aod DC Output Check Data 

VOLTMETER 3400A 3400A METER 3400A DC 
CALIBRATOR VOLTAGE READING OUTPUT 
OUTPUT (V) RANGE (V) (V) (V) 

0 . 00 1  0. 001 0. 000990 to 0 . 00101 O. 992 to 1. 008 
0. 003 0. 003 0. 00297 to O. 00303 0. 942 to O. 957 
0. 01 0 .01  0. 00990 to 0. 0101 0. 992 to 1. 008 
0 . 03 0 . 03 0. 0297 to 0. 0303 0. 942 to 0. 957 
0. 1 0. 1 0. 0990 to O. 101 0. 992 to 1. 008 
0. 3 0. 3 0. 297 to O. 303 0. 942 to O. 957 
1 . 0  1 . 0  0. 990 to 1 .  01 0. 992 to 1. 008 
0. 9 1 . 0  0. 89 to O .  91 0. 892 to O. 908 
0. 8 1. 0 0. 79 to 0. 8 1  0. 792 t o  O. 808 
0. 7 1 . 0  0. 69 to 0. 71  0. 692 to O. 708 
0. 6 1 . 0  0. 59 to O .  61 0. 592 to O. 608 
0. 5 1 . 0  0. 49 to O .  51 0. 492 to O. 508 
0.4 1 .0  0. 39 to O . 4 1  0. 392 to 0 . 408 
0. 3 1 . 0  0. 29 to O .  31 O. 292 to O. 308 
0. 2 1 . 0  0. 19 to O. 2 1 0. 192 to O. 208 
0. 1 1 . 0  0. 090 to O .  1 1  0. 092 to O .  108 
3 . 0  3. 0 2. 97 to 3. 03 0. 942 to O. 957 
10. 0 10. 0  9. 90 to 10. 10 O. 992 to 1. 008 
30. 0 30. 0 29. 7  to 30. 3 0. 942 to O. 957 
100. 0 100. 0 99. 0 to 101. 0 O. 992 to 1. 008 
300. 0 300. 0 297. 0 to 303. 0 0. 942 to O. 957 
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Figure 5-1. Accuracy. Linearity. and DC Output Test Setup 

5-9. FREQUENCY RESPONSE CHECK. 

---- NOTE -----
Connect 50n feedthru termination 
directly to 3400A INPUT to elimi­
nate loss in output cable at high 
frequency. 

a. Connect test setup illustrate d i n  Figure 5-2. 

b. Set Model 3400A RANGE switch and Test 
Oscillator output atienuator to 1 volt position. 

c. Set Test Oscillator for 400 Hz output and ad­
just output amplitude for the reading obtained 
in Paragraph 5-8 step d on the Model 3400A. 

d. Switch the Test Oscillator monitor switch to 
expand mode and set a convenient reference 
level. 

e. Adjust test oscillator output frequency to 
values listed under ''frequency'' in Table 
5-3; adjust oscillator output voltage t o  
maintain reference level set in step d. If 
Model 3400A does not indicate within values 
under "meter reading" in Table 5-3. perform 
high frequency calibration procedures. Para­
graph 5-25. 

TEST OSCILLATOR 
hp 652A 

®@ I�I © © 
@ m  @ � .. 

uoo __ '_,41>0 l 

Table 5-3. Frequency Response Check 

FREQUENCY METER READING 

15 Hz 0.95 to 1. 05 
45 Hz 0. 95 to 1. 05 
100 Hz 0.99 to 1. 01 
900 kHz 0.99 to 1.01 
1. 2 MHz 0. 98 to 1. 02 
1. 8 MHz 0. 98 to 1. 02 
2.2 MHz 0.97 to 1. 03 
2.8 MHz 0. 97 to 1. 03 
3.2 MHz 0. 95 to 1. 05 
9. 8 MHz 0.95 to 1. 05 

5-10. INPUT IMPEDANCE CHE CK. 

5-ll. RESISTANCE CHECK. 

a. Connect the Test Oscillator. 50 ohm feedthru 
and -hp- Model 3400A to position A in Figure 
5-3. 

b. Set 3400A t o  1 volt range and Test Oscillator 
to 400 Hz. 

c. Adjust Test Oscillator output for 1 volt 'in­
dication on Model 3400A. 

hp3400A 
RMS VOLTMETER 

~ T @ : �on FEED-TttRU 
TERMINATION I 

hPII0488 I 
- - - - - - --) 

Figure 5-2. Frequency Response Test Setup 
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TEST OSCILLATOR 
hp 652A 

.@ I�I © © 
@ - @  � .. 

:UOOO'·.·.4� l �on FEEO-THRU 
TERMINATION ",1 10488 ZOOKn lip 0757-0762 

A 

hp3400A 
RMS VOLTMETER 

� 
• @ <!>  

: , 
. ;�---- - - - -: 
B 

Section V 

Figure 5-3. Input Impedance Test Setup 

d. Connect Model 3400A to position B in Figure 
5-3. The 3400A meter reading should change 
less than 0.02 volts (2 minor divisions). 
This corresponds to an input impedance of 
10 megohms. 

5-12. CAPACITANCE CHECK. 

a. Connect Test Oscillator. 50 ohm feedthru 
and Model 3400A to position B in Figure 5-3. 
Insert the resistor lead directly into the BNC 
connector on the 3400A as an adapter adds 
capacitances to the measurement. 

h. Set 3400A to 0.001 volt range and Test Oscil­
lator to 400 Hz. 

c. Adjust Test Oscillator output for full scale 
indication on Model 3400A. Switch the Test 
Oscillator Switch to Expand mode and set 
a convenient reference leveL 

d. Change Test Oscillator frequency to 16 kHz, 
maintaining the reference level set in step c. 
The Model 3400A reading should he greater 
than O. 707 volts. This corresponds to an 
input shunt capacity of less than 50 pF. 

e. Set Model 3400A Range switch to 1 V poSition 
and repeat step c. 

f. Change Test Oscillator frequency to 40 kHz. 
maintaining the reference level set in step c. 
The Model 3400A reading should be greater 
than O. 707 volts. This corresponds to an 
input shunt capacity of less than 20 pF. 

5-13. CREST FACTOR CHECK. 

a. Connect test setup as illustrated in Figure 
5-4. 

b. Set Model 3400A Range switch to 1 volt 
position. 

c. Adjust Pulse Generator for pulse output with 
the following characteristics: 

Pulse Rate - 990 pps as indicated on 
electronic counter. 

Pulse Width - 10 IJsec as indicated on 
electronic counter in time 
internal mode. 

Pulse Amplitude - 7. 07 volts as indicated 
on Model 410C. 

-r 
T-

-----NOT>: -----

The 410C responds to the positive peak 
above the average of the input waveform. 
Since the Model 410C is calibrated to 
read the rms value of a sine wave a 
correction factor is required to measure 
pulse amplitude. The correction factor 
under these conditions is: 

Epp 
E410C = ( Tl ) .J2 1 + -­

T2 
see waveform below 

Ep 
T 2 

T l  + T 2 

.f2 (1 + �! ) 
7. 07 V 

--- ---------- ---
I I 
t- T, I T2 I 

f-
E p = Epp 

_ _  L 
(I-D) 
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Figure 5-4. Crest Factor Test Setup 

I 

ThiS corresponds to a crest factor of 10 
where: 

T1 where D = --­T1+T2 

t-T, Tz 

C. F. 
Ep = 

Erma 

C. F. 
Epp (l-n) 

Epp ./D (l-n) 

IECD-D C. F. = .,;---rs--
d. The Model 3400A should indicate 1 volt • •  4% 

(includes the .3% accuracy 01 410C). 

e. Adjust pulse generator pulse rate to 250 pps 
as indicated on electronic counter. This 
corresponds to a crest factor of 20. 

r. Model 3400A should indicate O. 5 volt. <4% 
(includes the .3% accuracy 01 410C.) 

b. COMect another RMS Voltmeter to DC output. 

c. 

d. 

Set -hp- Model 3400A to O. 001 volt range. 

The reading on the RMS Voltmeter should not 
exceed 1 mV. 

S - l S .  A D JUSTMENT AND CA L I BRATION 
PROCEDURES. 

5-16. The following is a complete adjustment and 
calibration procedure for the Model 3400A. These 
procedures should be conducted only if it has previously 
been established by Performance Checks, Paragraph 
5-5 to 5-14. that the Model 3400A Is out of adjustment. 
Indiscriminate adjustment of the internal controls to 
refine settings may actually cause more difficulty. H 
the procedures outlined do not rectify any maladjust­
ments that may exist, andyouhave carefully rechecked 
your connections and settings, refer to Paragraph 5-29, 
Troubleshooting Procedures for possible cause and 
recommended corrective action. 

5-17. MECHANICAL METER ZERO. 

5-18. The mechanical meter zero screw is located on 
the instrument front panel. H the meter pointer does 
not indicate zero when the instrument power has been 
off for at least one minute, mechanically zero the 
meter following the procedure outlined below. 

a. Turn instrument power off; disconnect input 
Signal and any cable connected to J2 (DC 
OUT) at rear of instrument and allow one 
minute for meter pointer to stabilize. 

5-14. OUTPUT NOISE CHECK. 
b. Rotate zero adjust CW until pointer is to left 

of zero, moving up scale. Continue until 
pointer is at zero. If pointer overshoots 
zero, repeat operation. 

5-4 

a. Connect 50 ohm leedthru to 3400A INPUT. 
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c. When the pointer is exactly at zero, rotate 
the adjusting screw slightly counterclockwise 
to remove tension on pointer suspension. If 
the meter }X)inter moves to the left during 
this adjustment. repeat steps b and c. 

5-19. POWER SUPPLY CHECKS. 

5-20. Power supply voltage and ac ripple tolerances 
are listed in Table 5-4. Test points are also indi­
cated in this table. When making ripple voltage 
measurements. it may b e  desirable to use a bat­
tery powered A. C. Voltmeter (H-P 403B) to avoid 
any undesirable ground loop currents. 

5-21. LOW FREQUENCY CALIBRATION. 

5-22. AMPLIFIER GAIN ADJUSTMENT. 

a. Connect test setup illustrated in Figure 5-1.  

b. Set Model 3400A RANGE switch to 0 . 0 1  volt 
position. 

c. Adjust Voltmeter Calibrator for 0 . 0 1  volt 
rms. 400 Hz output; set DC Voltmeter to 
read 1. O. 

d. Remove Model 3400A top cover; adjust R4 
(CAL) for 1. 0 volt as indicated on DC Volt-
meter. If R4 (CAL) does not have enough 
range to calibrate the dc output. the value of 
R3 should be changed. The range of R3 is 
from 820 ohms to 2. 16 k ohms. 

e. Adjust R6 (FULL-SCALE ADJUST) for Model 
3400A full-scale meter indication. 

Section V 

5-23. 1/10 SCALE ADJUSTMENT. 

a. Connect test setup illustrated in Figure 5-1; 
omit the DC Voltmeter. 

b. Set Model 3400A RANGE switch to O. I volt 
JX)sition and adjust Voltmeter Calibrator for 
0. 01 volt rms, 400 Hz output. 

-------- NOTE ----------

The 1/10 SCALE ADJUST should 
be set slightly low (needle's width) 
to reduce meter (needle) offset 
with shorted input. 

c.  Adjust R7 (1/10 SCALE ADJUST) for Model 

5-24. 

a. 

b. 

c. 

d. 

3400A 1/10 scale meter indication. Change 
value of RB if it is necessary to increase the 
adjustment range of R7. The range of RB is 
from approximately 270 ohms to 430 ohms. 
See Table 5-7. 

I VOLT ADJUSTMENT. 

Connect test setup illustrated in Figure 5-1; 
omit the DC Voltmeter. 

Set Model 3400A RANGE switch to I volt 
position. 

Adjust voltmeter calibrator for 1. 0 volt rms. 
400 Hz output. 

Remove right side cover (INPUT side) and 
adjust R104 (I V ADJUST) for Model 3400A 
full-scale meter indication. 

Table 5-4. Power Supply Checks 

I. TEST EQUIPMENT REGULATION RIPPLE 
POWER AND DC VOLTAGE (Vary Line Voltage Between SPECIFICATIONS 
SUPPLY CHECK POINT SPECIFICATIONS 103. 5 and 126. 5 vac) 

-17. 5 Vdc COlU1ect DC Voltmeter, -16.8 to 18. 2 Vdc ±0. 5 volt from nominal 400 MV rms or 
AC Voltmeter, or Os- reading at 115 Vac line. 1. I mV p-p 
cilloscope between 
violet lead on video 
amplifier (A4) board 
and chassis ground. 

+75 Vdc Connect DC Voltmeter. 70 . 0  to 78. 0 Vdc ± 1 volt from nominal 400 J1 V rms or 
AC Voltmeter. or 05cil- reading at 115 Vac line. I. l mV p-p 
loscope between red/wht/ 
blue on video amplifier 
A4 and chassis ground. 

-6. 3 Vdc Connect DC Voltmeter, -5. 9 to -6. 5 Vdc ± 0 . 1 volt from nominal 750 /.LV rms or 
AC Voltmeter, or Oscil- reading at 115 Vac line. 2 . 0  mV p-p 
loscope between Q3 
.emitter (grey lead) and 
chassis ground. 

5-5 
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5-25. HIGH FREQUENCY CALIBRATION. 

5-26. AMPLIFIER GAIN ADJUSTMENT. 

------- NOTE --------
The Test Oscillator used in this 
procedure should be calibrated 
at the end of its output cable. 

a. Connect test setup illustrated in Figure 5-2. 

b. Set Model 3400A RANGE switch and Test 
Oscillator output attenuator to O. 001 V position. 

c. Adjust Test Oscillator output frequency for 
400 HZj output voltage for 90% of full scale 
as indicated on Model 3400A meter. 

d. Switch the Test Oscillator monitor switch to 
expand mode and set a convenient reference 
level. 

e. Change Test Oscillator frequency to 10 MHz. 
Adjust Test Oscillator output voltage to main­
tain reference level set in step d. 

l. Adjust C405 (10 MHz ADJUST) on A4 board 
for 90% full scale as indicated on the Model 
3400A meter. Replace right side cover; 
readjust C405 if meter reading varies after 
replacing the cover. 

g. Vary oscillator between 3 and 10 MHz; main­
taining reference level set in step d. If the 
ModeJ 3400A meter reading varies below 85% 
or above 95% of full scale. repeat step f 
until optimum response is obtained between 
3 and 10 MHz. 

5-27. INPUT ATTENUATOR ADJUSTMENT. 

a. 

b. 

c. 

d. 

e. 

l. 

5-6 

------- NOTE --------

The Test Oscillator used in this 
procedure should be calibrated 
at the end of its output cable. 

Connect test setup illustrated in Figure 5-2. 

Set Model 3400A RANGE switch and Test 
Oscillator output attenuator to 1 volt position. 

Adjust Test Oscillator output frequency for 400 
Hz, output voltage for 90% full scale as indi­
cated on Model 3400A meter. 

Switch the Test Oscillator monitor switch to 
expand mode and set a convenient reference 
level. 

Change Test Oscillator frequency to 100 kHz; 
adjust Test Oscillator output voltage to main­
tain reference level set in step d. 

Remove Model 3400A bottom cover. Adjust 
CI02 (I V. 100 KC ADJ) for 90% full scale as 
indicated on Model 3400A meter. 

Model 3400A 

g. Vary oscillator between 100 kHz and 10 MHZj 
maintain test oscillator output voltage to 
reference level set in step d. If Model 3400A 
meter reading varies more than ±1% to 1 MHz. 
:f::2% from 1 MHz to 2 MHz. ±3% from 2 MHz 
to 3 MHz. or ±5% from 3 MHz to 10 MHz. re­
adjust C102 until optimum response is obtain­
ed. 

5-28. SECOND ATTENUATOR ADJUSTMENT. 

----- NOTE -----­

The Test Oscillator used in 
this procedure should be 
calibrated at the end of its' 
output cable. 

a. Connect test setup tllustrated in Figure 5-2. 

b. Set Model 3400A RANGE switch and Test 
Oscillator output attenuator to a 0. 3 volt 
position. 

c. Adjust Test Oscillator output frequency for 
400 Hz; output voltage for 90% full scale as 
indicated on Model 340QA meter. 

d. Switch the Test Oscillator monitor switch to 
expand mode and set a convenient reference 
level. 

e. Change Test Oscillator output frequency to 
3 MHZj adjust output voltage to maintain re­
ference level set in step d. 

!. Adjust C303 (10 MC . 3V ADJ) for 90% full 
scale as indicated on Model 3400A meter. 

g. Vary Test Oscillator between 3 MHz and 10 
MHz; maintain test oscillator output voltage 
to reference level set in step d. If Model 
3400A meter reading varies below 85% or 
above 95% of full scale, repeat steps e and f 
until optimum response is obtained between 
3 and 10 MHz. 

S-29. TROUBLESH O OTING PROCEDURES. 

5-30. This section contains procedures designed to 
assist in the isolation of maHunctions. These opera­
tions should be undertaken only after it has been es­
tablished that the difficulty cannot be eliminated by 
the Adjustment and Calibration Procedures, Para­
graph 5-15. An investigation should also be made to 
ensure that the trouble is not a result of conditions 
external to the Model 3400A. 
5-31. Conduct a visual check of the Model 3400A for 
possible burned or loose components, loose connec­
tions. or any other condition which might suggest a 
source of trouble. 
5-32. Table 5-5 contains a summary of known pro­
blems by front panel symptoms. 
5-33. Table 5-6 contains procedures which may be 
used as a guide in isolating malfunctions. The checks 
outlined in Table 5-6 are not designed to measure all 
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circuit parameters, rather only to localize the mal­
function. Therefore. it is quite possible that add­
itional measurements will be required to completely 
isolate the problem. Amplifier gain and biasing 
may vary slightly from instrument to instrument; 
therefore. it should not be necessary to precisely 
duplicate waveforms or values described. 

--------- NOTE ---------
Do not use an extender ooard on the 
Chopper Amplifier Board (A6). 

5-34. CHECKING THERMOCOUPLES TC401 AND 
TC402. 

5-35. The following procedure will allowyouto check 
the thermocouples for proper operation in the -hp­
Model 3400A RMS Voltmeter. 

---------- NOTE -----------

ThiS check will not yield any informa­
tion concerning thermocouple operation 
for either sluggish or overshoot-under­
shoot response on 3400A meter. II 
a 3400A has the above symptoms re­
place thermocouples. 

5-36. To perform these checks. supply 5 rnA of.cur­
rent to the heaters of the thermocouples. The -hp­
Model 412A DC Vacuum Tube Voltmeter in ohms 
function on XI00 range is ideal for this application. 
Instruments required for these checks are as follows: 

One -hp- Model 412A DC Vacuum Tube 
Voltmeter. 

Section V 

One DC Voltmeter with 10 mV F. S. 
capability such as another -hp-
4l2A or 3440A/3443A Digital 
Voltmeter. 

If the thermocouples fail any of the (ollowing checks 
replace the thermocouples according to procedures 
outlined in Paragraph 5-37. 

a. Turn the instrument off and remove the A6 
board. 

-------- NOTE --------
See Figure 6-3 for component 
locations. 

b. Connect test leads of 412A, in ohms function 
on XI00 range, between ground and junction 
of C413 and C415 on A4 board (this step 
checks the resistance of heater in TC401). 
412A should indicate between 76. 5 to 103. 5 
ohms. U not within limits, replace the 
matched set of thermocouples (-hp- Part No. 
0853-0003). 

c. Leave the 412A connected as in step b (412A 
is used to supply 5 rnA of current to heater 
of TC401 in this step). Connect a DC Volt­
meter as follows: 

Negative lead to pin 1 1  on AS socket. 
Positi ve lead to pin 13 on A6 socket. 

Voltmeter should indicate between +S. 5 m. V 
and+9 mV. Note the indication for future re­
ference. U withinthe test limits, leave DC Volt­
meter connected and proceed to step d page 5-14. 

Table 5-5. Front Panel Symptoms 

SYMPTOMS POSSIBLE CAUSE 

1/2 scale readings on all RANGE switch settings Chopper Amplifier (A6). Check C612. 
and input voltages. 

3 to 5% meter offset on all ranges with shorted R7 (1/10 SCALE ADJ) misadjusted. 
input. C405 (10 MHz ADJ) mipdjusted. 

400 Hz calibration low and frequency response Q401 or Q402 shorted. 
falls off above 50 kHz. 

Switching transients exceed 5% of full scale with Check collector voltage of Q201 (should not ex-
shorted input. ceed 9. 0 V). 

Instrument has been overloaded. Check Q201. Q401. Q402 and TC401. See 
Paragraph 5-34 for details on TC401. 

Meter j itter exceeds O. 5% of full scale. Check Q601, Photochopper Assembly (neons) 
see Figure 5-9. Verify the value of R606 to he 
3. 3 kll (-hp- Part No. 0683-3325). 

Full-scale difference from range to range. Check resistors in second attenuator. 

Meter pegs full scale. Check thermocouples. See Paragraph 5-34 for 
detailS. 

Overshoot. undershoot or sluggish response on Replace Thermocouples. See Paragraph 5-37. 
meter. 
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Each check in this tree is 
referenced to troubleshooting 
procedures outlined in Table 5-6. 
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Figure 5-5. Troubleshooting Tree 
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Table 5-6. Troubleshooting Procedure 

PROCEDURE 

Apply a I volt 400 Hz signal and set the 3400A to 
the 1 volt range. Measure ac signal at junction 
of C413 and C415. The reading should be between 
240 m V and 280 m V RMS. 

NOTE 

Do not use an extender board 
for measurements on Chopper 
Amplifier board A6. 

Measure ac signal at junction of C605 and 
Demodulator V503 and V504. Refer to Figure 
5-6 for waveform. 

Figure 5-6. Input to Demodulator 

ACTION 

PASSES: Proceed to CD 
FAiLS: Proceed to @ 

(Trouble proceeding the 
Chopper Amplifier) 

PASSES: Proceed to CD <D 
FAiLS: Proceed to 4 

(Trouble in the Chopper 
Amplifier). 

POSITIVE SIDE OF C605 
Full Scale deflection 
Sweep = 5 rns/em 
Vertical = 0 . 5  V/cm 
DC coupled 
use 10:1 probe 

Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE ACTION 

Investigate meter (MI). R5. and R6 for opens. 

Remove the input to 3400A. Unsolder red lead. PASSES: Proceed to ® 
from pin 13 (AG) and insert a +10 mV dc signal FAiLS: Proceed to @ 
from 738BR through a 499 kll resistor (-hp- Part 
No. 0757 -0327) to pin 13. Measure ac signaL at 
positive side of CGOS. Refer to Figure 5-7 for 
waveform. 

Section V 
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POSITIVE SIDE OF C605 
Insert +IOmV signal through 499kO 
resistor to pin 13 on A6 
Sweep = 5 ms/cm 
Vertical = 2. 0 V/cm 
DC coupled 
use 10:1 probe 

Figure 5-7. Input to Demodulator (feedback loop open) 

Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE 

Measure the de signal at emitter of Q605. 
Reading should be approximately -2. 35 Vde. 

Measure the dc signal at pin 9 (A6). Reading 
should be approximately -I.  65 Vdc. 

Investigate R619. R4. and thermocouples. See 
Paragraph 5-34 for thermocouple check. 

Investigate Q606 and associated circuit. 

Measure the ac signal at base of Q605. Refer 
to Figure 5-8 for waveform. 

ACTION 

PASSES: Proceed to ®@ FAILS: Proceed to 

PASSES: Proceed to G) 
Proceed to ® FAILS: 

PASSES: Proceed to @ 
FAILS: Proceed to @ 

BASE OF Q605 
Insert +10 mV signalthrough 499 kfl 
r'esistor to pin 13 on A6 
Sweep = 5 ms/cm 
Vertical = 0. 2 V /cm 
AC coupled 
use 10:1 probe 

Figure 5-8. Output of Demodulator (feedback loop open) 

01768-2 
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Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE 

Investigate Q605. CR604. and R615. 

Investigate demodulator V503 and V504. See 
Paragraph 5-39 lor photochopper check. Check 
chopper ne�:m voltage. Refer to Figure 5-9 for 
waveform. Current variation through neans may 
cause meter jitter. For proper chopper action, 
neon firing potential (most negative point on wave-
form) "is normally between SOV and GOV. If the 
waveform displays noise (nonlinearity) at both 
extremities. jitter will occur on the meter. If 
the waveform displays a noise replace the neon 
subassembly as outlined in Paragraph 5-41. 

Figure 5-9. Neon Drive Voltage 

ACTION 

PIN 3 OR 5 ON A6 

Sweep = 2 rns/em 

Vertical = 20 V / em 

DC coupled 

use 10:1 probe 

Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE ACTION 

Measure the ac signal at collector of Q602. Refer PASSES: Proceed to @ 
to Figure 5-10 for waveform. FAILS: Proceed to 

Section V 

@ 
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COLLECTOR OF Q602 
Insert + 10 rn V signal through 
499 kO resistor to pin 13 on A6 
Sweep = 5 rns/em 
Vertical = 0. 5 V/em 
DC coupled 
use 10:1 probe 

Figure 5-10. Collector of Q602 (feedback loop open) 

Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE 

Measure the ac signal at base of Q604. Refer 
to Figure 5 - 1 1  for waveform. 

ACTION 

PASSES: Proceed to 
FAILS: Proceed to 

BASE OF Q604 
Insert + 10 m V signal through 
499kO reSistor to pin 1 3 0nAB 
Sweep = 5 ms/em 
Vertical = 5 V/cm 
AC coupled 
no probe required 

Figure 5-11. Base of Q604 (feedback loop open) 

01768-4 
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Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE 

Investigate 'Q604. C605. (and demodulator). V503 
and V504. See Paragl"aph 5-39 for photochopper 
check. Check chopper neon voltage. Refer to 
Figure 5-9 for waveform. See check number @ 
for details. 

Investigate Q603 and associated circuit. 

Increase the level of tbe inserted signal to +0.·2 
Vdc. Measure the ac signal at the base of Q60 1. 
Refer to Figure 5-12 for waveform. 

ACTION 

PASSES: Proceed to @ @ FAILS: Proceed to 18 

BASE OF Q601 
+ .  2Vslgnal through 499 k!1 
resistor to pin 13 on A6 
Sweep = 5 rns/em 
vertical = 5 mY/em 

AC coupled 
no probe required 

Fignre 5-12. Base of Q601 (feedback loop open) 

Table 5-6. Troubleshooting Procedure (Cont'd) 

PROCEDURE ACTION 

Investigate Q60I and associated circuit. 

Investigate V501. V502. C601. C602 and R601. 
See Paragraph 5-39 for photochopper check. 
Check chopper neon voltage. Refer to Figure 5-9 
for waveform. See check number @ for details. 

Measure the ac signal at the output of impedance PASSES: Proceed to @ @ converter A2 (negative side of C205). The reading FAlLS: Proceed to 23 
should be approximately 0. 96 m V  rms. 

Measure the ac signal at the input to video amplifier PASSES: Proceed to @ A4 }X>sitive side of C402. The reading should be FAlLS: Proceed to @ approximately 0. 96 m V rms. 

Measure the ac signal at the base of Q404. The PASSES: Proceed to @ @  reading should be approximately 155 mV rms. FAlLS: Proceed to 25 
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Table 5-6. Troubleshooting Procedure (ContI d) 

CHECK PROCEDURE ACTION 

Measure the ac signal at the negative side of 
C427. The reading should be approximately 32 
mV rms. 

PASSES: Proceed to 
FAILS: Proceed to 

Investigate C413 and C415. 

Investigate Q404. Q405. and Q406 circuit. Also 
check thermocouples. See Paragraph 5-34 for 
thermocouple check. 

Measure the ac signal at emitter of Q402. Reading 
shouid be 1.  85 mV rms. 

PASSES: Proceed to 
FAlLS: Proceed to 

@ @ 
@ Investigate Q401 and Q402 circuit: 

@ Investigate Q403 circuit. 

Investigate second attenuator circuit A3. 

Measure the ac signal at the input to the impedance 
converter pin 7 on A2 board. The reading should 
be approximately 1 m V rms. 

PASSE S: Proceed to 
FAILS: Proceed to @ {.;\ ® 

@ Investigate the impedance converter or power 
supply. See Table 5-4 for specifications on 
power supply. 

@ Investigate the input attenuator AI. 

d. Remove leads of 412A, connected in step b, 
and connect 412A between sliver-colored lead 
on R4 (CAL pot on chassis) and pin 14 on A6 
socket (this step checks the resistance of 
heater in TC402. 412A should indicate be­
tween 76. 5 to 103. 5 ohms. 

5-38. 9l0uld athermocouple be defective, it is neces­
sary to replace both as a matched pair (see Section 
vn. Table of Replaceable Parts) for part number. To 
replace thermocouples, perform the following steps: 

e. Leave 412A connected as in step d (412A is 
used to supply 5 rnA of current to heater of 
TC402 In this step). Note indication on DC 
Voltmeter connected between pins 11 and 13 
on A6 socket. Indication should be negative 
with respect to reading in step c and within 
1 mV of that reading. 

f. Remove the DC Voltmeter and 412A from 
MooA Connect the 412A between pins 1 1  
and 1 4  on A6 socket (this steps checks for 
thermocouples shorted to ground through 
cover. Indication of 412A should be greater 
than 200 kO. IfIessthan 2ookO. lookfor short 
to ground. 

5-37. THERMOCOUPLE REPLACEMENT. 

5-14 

EXERCISE EXTREME CARE WHEN 
REMOVING OR REPLACING THE 
AMPLIFIER PRINTED CIRCUIT 
BOARD ASSEMBLY ANDWHENSHAP­
INGTHE THERMOCOUPLE LEADS. 

a. Turn instrument power oif and remove right­
side (INPUT side) and top covers. 

b. Remove the four lead connection to the A4 
amplifier board. 

I. Black coaxial cable (two leads) 
2. Violet lead 
3. White lead/blue lead. 

c. Remove the three mounting screws on the 
amplifier board. 

d. Gently pull bottom of board out, at the same 
time relieving stress on thermocouple cable 
until the board will drop down and the top 
will clear main frame. Carefully fold board 
down to expose the four nuts holding the ther­
mocouple shield. 

e. Remove four shield nuts; lift shield off. Re­
move thermocouples, noting orientation. 

f. Leads on new thermocouples must be shaped 
before inserting into PC board. During the 
shaping process. hold leads between bending 
point and glass with long-nose pliers. 
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g. Place the red dots on the thermocouples face 
down on the A4 Video Amplifier Board. If 
one of the thermocouples has an additional 
colored dot place it in the TC402 position. 

h. Carefully insert 'new thermocouple leads and 
solder. 

i. Reverse steps e .  d. c. b. Note: the violet 
lead goes to the lower of the two top connec­
tors on the A4 board. 

j . After thermocouple replacements perform a 
complete adjustment and calibration pro­
cedure as outlined in Paragraph 5-15. 

5-39. CHECKING PHOTOCHOPPER ASSEMBLY A5. 

------- NOTE -------­

The following procedure should 
also be performed after replac­
ing a neon subassembly to verify 
proper JX)sition of neons. 

5-40. The following procedure verifies proper oper­
ation of the Photochopper Assembly. If the Photo­
chopper fails any of the tests below replace the entire 
Photochopper Assembly (-hp- Part No. 1990-0223) or 
the neon subassembly (-hp- Part No. 1990-0224) 
according to procedures outlined in Paragraph 5-41. 
See Figure 5-9 to check operation of the neons. To 
check the photochopper assembly proceed as follows: 

a. Remove the Chopper Amplifier board AS. 

b. Lift the following component leads from the 
A6 board. 

Negative side of C601 
Positive side of CG05 
Negative side of e60S 
Base of Q605 

c.  Place the AS board on a programmable ex­
tender board (-hp- Part No. 5060-6038). 
Remove pin 13 lead on extender board closest 
to the A6 board. 

d. Place a 1 jiF capacitor (-hp- Part No. 0180-
0269) across the input leads of an ohmmeter 
(note the polarity of capacitor and ohmmeter 
leads). 

e. Connect the ohmmeter between pin 13 and 
ground. ' 

f. Turn on the 3400A. The ohmmeter should 
indicate > 10 kQ (this checks the dynamic 
series resistance of the modulator). 

g. Turn off the 3400A, and disconnect ohmmeter. 

h. Ground pin 1 3  on AS board. Connect ohm­
meter between ground and junction of V501 
and V502. 
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i. Turn on the 3400A. The ohmmeter should 
indicate < 7 kf! (this checks the dynamic 
parallel resistance of modulator). 

j.  Turn off the 3400A. Disconnect all connec­
tions made in step h. 

k. Connect ohmmeter between ground and V503 
lead going to base of Q605. 

1. Turn on the 3400A. The ohmmeter should 
indicate > 10 kG (this checks the dynamic 
series resistance of demodulator). 

m. Turn off the 3400A. Disconnect ohmmeter. 

n. Ground V503 lead going to base of Q605 and 
connect ohmmeter between ground and the 
junction of V503 and V504. 

o. Turn on the 3400A. The ohmmeter should 
indicate < 10 kG (this checks the dynamic 
parallel resistance of demodulator). 

p. Turn off the 3400A. Disconnect ohmmeter 
and reconnect all component leads disconnec­
ted in step b. 

q. Replace chopper amplifier board. 

5-41. REPLACEMENT OF NEON SUBASSEMBLY 
-hp- pART NO. 1990-0224. 

5-42. To replace neon subassembly. proceed as 
follows: 

a. Remove chopper amplifier assembly (A6). 

b. Disconnect the photochopper cable at pins 2, 
3, 4, and 5 on PC board. 

c .  Remove two phillips head screws on top cover 
of the photochopper block. 

-------- NOTE --------

Note the orientation of neon sub­
assembly. The neon subassembly 
does not lie flat but at an angle 
within the photochopper block. 

d. Remove the neon subassembly. 

------- NOTE --------

Clean the neon lamps with a 
tissue to remove finger prints 
before inserting new neon sub­
assembly in photochopper block. 

e. With a new neon subassembly, feed the cable 
through the hole in the PC board. Place the 
new neon subassembly into photochopper 
block in the same orientation as the old neon 
subassembly. 
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f. Replace the top cover and two phillips head 
screws in photochopper block. 

g. Recormect the cable to pins 2, 3, 4 and 5. 
The larger black lead in the cable connects 
to pin 2. other leads identifications are as 
follows: 

White lead to pin 3 
Green and red lead to pin 4 
Thin black lead to pin 5. 

h. Replace chopper amplifier board. 

5 - 4 3 .  SERVICING ETCHED CIRC U IT BOARDS. 

5-44. The -hp- Model 3400A has five etched circuit 
boards. Use caution when removing them to avoid 
damaging mounted components. The assembly and 
-hp- Part No. are silk screened on the interior of the 
circuit board to identify it. Refer to Section vn for 
parts replacement and -hp- part number information. 

5-45. The etched circuit boards are a plated-through 
type. The electrical connection between sides of the 
board is made by a layer of metal plated through the 
component holes. When working on these boards. 
observe the following general rules: 

a. Use a low-heat (25 to 50 watts) small-tip 
soldering iron and a small diameter rosin 
core solder. 

Model 3400A 

b. Circuit com]Xlnents can be removed by plac­
ing the soldering iron on the component lead 
on either side of the board and pulling upon 
lead. If a component is obviously damaged, 
clip leads as close to component as possible 
and then remove. Excess heat can cause the 
circuit and board to separate or cause dam­
age to the component. 

c. Component lead hole soould be cleaned be­
fore inserting new lead. 

d. To replace components. shape new leads and 
insert them in holes. Reheat with iron and 
add solder as required to insure a good elec­
trical connection. 

e. Clean excess flux from the connection and 
adjoining area. 

WATER. COMMERCIAL CLEANERS. 
OR DETERGENTS WILL CAUSE PER­
MANENT DAMAGETO PHOTOCHOPPER 
ASSEMBLY A5. 

f. To avoid surface contamination of the print­
ed circuit. clean with weak solution of warm 
water and mild detergent after repair. Rinse 
thoroughly with clean water. When complet­
ely dry. spray lightly with Krylon (#1302 or 
equivalent). 

Table 5-7. Factory Selected Components 

VALUE 
DESIGNATOR FUNCTION 

LOW NORMAL HIGH 

C205 Adjust low frequency (10 Hz) response. --- 100 /iF ---
(selected) 

C302 Adjust high frequency (10 MHz) of Second Attenuator 5 pF 12 pF 15 pF 
on O. 001 V and 1 V ranges. 

C304 Adjust high frequency (3 MHz to 10 MHz) of Second --- 24 pF 39 pF 
Attenuator on O. 3 V and 300 V ranges. 

C305 Adjust high frequency (10 MHz) of Second Attenuator --- 5 pF 12 pF 
on O. 01 V and 10 V ranges. 

C427 See NOTE on schematic. --- 200 /iF ---
(selected) 

R3 Adjust the raoge of R4 (CAL). 820 Il 1200 Il 2.16 kll 

R8 Adjust the range of R7 (1/10 SCALE ADJ). --- 390 Il -- -

(selected) 

R419 Adjust voltage at collector of Q406 (no Signal input, 270 300 ---
I. 5 to 2. 5 Vdc). 
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PER FORMANCE CHECK TEST CARD 

Hewlett-Packard Model 3400A Tests performed by 
RMS Voltmeter Date 
Serial No. 

DESCRIPTION CHECK 

ACCURACY. LINEARITY AND DC OUTPUT: 
Calibrator 3400A Meter DC 

Output Range Reading Output 

0. 001 0. 001 0. 000990 __ 0. 00101 0. 992 __ 1. 008 
0. 003 0. 003 0. 00297 __ 0. 00303 0. 942 __ 0. 957 
0. 01 0. 01 0. 00990 __ 0. 0101 0. 992 __ 1. 008 
0. 03 0. 03 0. 0297 __ 0. 0303 0. 942 __ 0. 957 
0. 1 0. 1 0. 0990 __ 0. 101 0. 992 __ 1. 008 
0. 3 0. 3 0. 297 __ 0. 303 0. 942 __ 0. 957 
1. 0 1 . 0  0. 990 __ 1. 01 0. 992 __ 1 .  008 
0. 9 1. 0 0 . 89 __ 0. 9 1  0. 892 __ 0. 908 
0. 8 1 . 0  0. 79 __ 0. 8 1  0. 792 __ 0. 808 
0. 7 1 . 0  0 . 69 __ 0. 7 1  0. 692 __ 0. 708 
0. 6 1. 0 0. 59 __ 0. 61 0. 592 __ 0. 608 
0. 5 1. 0 0 . 49 __ 0. 51 0. 492 __ 0. 508 
0. 4 1 . 0  0. 39 __ 0 . 41 0. 392 __ 0. 408 
0. 3 1. 0 0. 29 __ 0. 31 0. 292 __ 0. 308 
0. 2 1 . 0  0. 19 __ 0. 21 0. 192 __ 0. 208 
0. 1 1 . 0  0. 090 __ 0. 11 0. 092 __ 0. 108 
3. 0 3 . 0  2. 97 __ 3. 03 0. 942 __ 0. 957 
10. 0  10. 0 9. 90 __ 10. 10 0. 992 __ 1. 008 
30. 0  30. 0 29. 7 __ 30. 3 O. 942 __ 0. 957 
100 . 0  100 . 0  99. 0 __ 101. 0 O. 992 __ 1. 008 
300 . 0  300. 0 297 . 0  __ 303. 0 0. 942 __ 0. 957 

FREQUENCY RESPONSE CHECK: Frequency Meter 
Reading 

15 Hz 0. 95 __ 1. 05 
45 Hz 0. 95 __ 1 . 05 
100 Hz 0. 99 __ 1 . 01 
900 kHz 0. 99 __ 1 . 0 1  
1 . 2  MHz 0. 98 __ 1 . 02 
1. 8 MHz 0. 98 __ 1 . 02 
2. 2 MHz 0. 97 __ 1 . 03 
2. 8 MHz 0. 97 __ 1 . 03 
3. 2 MHz 0. 95 __ 1 . 05 
9. 8 MHz 0. 95 __ 1 . 05 

INPUT IMPEDANCE CHECK: 

Resistance ___ 10 Mn or greater 
Capacitance --- 50 pF ar less 0 . 001 V ta 0. 3 V 

___ 20 pF ar less 1 V ta 300 V 

CREST FACTOR CHECK: ___ 10:1 full scale 
20: 1 half scale 

OUTPUT NOISE CHECK: ___ 1 m V RMS or less 
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SECTION VI 
CIRCUIT DIAGRAMS 

6 - 1 .  INTRO DUCTION. 

6-2. This section contains the circuit diagrams 
necessary for' the operation and maintenance of the 
Model 3400A RMS Voltmeter. Included are schematic 
and parts location diagrams. 

6 - 3 .  SCHEMATIC D I AGRAMS. 

6-4. The schematic diagrams depict the circuits 
contained within each assembly of the 3400A as well 
as assembly interconnection. Main signal paths and 
significant feedback paths are identified. 

6-5. The schematic diagrams are arranged in 
ascending order of assembly reference designation. 

6 - 6 .  PARTS LOCATION D IAGRAMS. 

6-7. The parts location diagrams show the physical 
location of parts within an assembly. Parts are 
identified by reference designation. A parts location 
diagram is included for each assembly which does not 
have adequate silk screening of reference designations. 

6-8. The parts location diagrams are located on lhe 
same figure as lhe schematic of the assembly. 
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.---------- G E N E R A L  S C H E M A  T IC  N OTES  -----------, 

6-2 

1. COMPLETE REFERENCE DESIGNATIONS ARE SHOWN. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER­
WISE NOTED. 

RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 

3 . ...l.. DENOTES POWER LINE GROUND (VOLTMETER CHASSIS ..L ). 

W DENOTES CIRCUIT GROUND; ON PRINTED CIRCUIT ASSEMBLY. 

4. DENOTES ASSEMBLY. 

---------- DENOTES MAIN SIGNAL PATH. 

---------- DENOTES DC FEEDBACK PATH. 

-_.----4.�-......... �- DENOTES AC FEEDBACK PATH. 

- - - - - - - DENOTES SHIELD. 

5. I DENOTES FRONT PANEL MARKING. 

C::::::::J DENOTES REAR PANEL MARKING. 

SS2iQPE DENOTES SCREWDRIVER ADJUST. 

6. ���� DENOTES COMPONENTS NOT MOUNTED ON � ASSEMBLY. 

7. * AVERAGE VALUE SHOWN. OPTIMUM VALUE SELECTED AT 
FACTORY. SEE TABLE 5-7. 

8. --< 0 DENOTES SECOND APPEARANCE OF A CONNECTOR PIN. 

• 



• 

• 

• 

GY TO 
A2-B 

Nom 
1. ALL DC AND AC VOLTAGE LEVELS SHOWN IN RED ARE WITH 1 MV 

lNPlIT (FULL SCALE DEFLECTION). A TOLERANCE OF :tlo% SHOULD 
DE ALLOWED FOR VARIATIONS FROM INSTRUMENT TO INsrRUMENT. 

Z. ALL AC VOLTAGES ARE UNDERUNED. ALL DC VOLTAGES HAVE A 
POLARITY INDICATION. 

TO C402 

BLK TO 

3400A-A-OI07 

A3 
(hp PART NO. 03400-6340 1 )  

(BOARD ONLY) 
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AC INPUT 
W 
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Figure 6-1. Input Attenuator AI. Impedance 

Converter A2. and Second Attenuator 
A3 Schematic and Parts Location 
Diagram 
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AMPLIFIER INPUT 
CABLE ASSEMBLY 
03400-61601 

C401 

I 
• • 
'I 

NOTES 
1. ALL DC AND AC VOLTAGE LEVELS SHOWN IN RED ARE WITH I MV 

INPUT (FULL SCALE DEFLECTION). A TOLERANCE OF :1:10% SHOULD 
BE ALLOWED FOR VARIATIONS·FROM INsrRUMENT TO INsrRUMENT. 

2. ALL AC VOLTAGES ARE UNDERLINED. ALL DC VOLTAGES HAVE A 
POLARITY INDICATION. 

3. AC VOLTAGE LEVELS AT Q405 AND Q406 MUST BE OBSERVED WITH 
10:1 DIVIDER PROBE. 

. 

4. IF C42'1 IS REPLACED, IT MAY BE NECESSARY TO SELECT THE 
VALUE OF C42'1 FOR PROPER FREQUENCY RESPONSE. THIS IS DUE 
TO CAPACITOR TOLERANCE. 
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Figure 6-2. Video Amplilier A4 Schematic 
and Parts Location Diagram 
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Model 3400A Section VII 

SECTION VII 
REPLACEABLE PARTS 

7 - 1. I N T R O DUC T I O N .  

7-2. This section contains information for ordering 
replacement parts. Table 7-1 Usts..parts in alpha­
meric order of their reference designators and indi­
cates the description. -hp- part number of each part. 
together with any applicable notes, and provides the 
following: 

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

b. Description of the part. (See list of abbrevia­
tions below. ) 

c. Typical manufacturer of the part in a five­
digit code. (See Appendix A for list of manu­
facturer 5, ) 

d. Manufacturer' 5 part number. 

7 -3. Miscellaneous parts are listed at the end of 
Table 7-1. 

7-4. O R D E R ING I N F O R MATI O N. 

7 -5. To obtain replacement parts. address order or 
inquiry to your local Hewlett-Packard Field Office. 
(See Appenclix B for list of office locations. ) Identify 
parts by their Hewlett-Packard part numbers. Include 
instrument model and serial numbers. 

7 - 6 .  NON-L I ST E D  PA RTS. 

7-7. To obtain a part that is not listed. include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

DESIGNATORS 

A 
B 
BT 
C 
CR 
DL 
DS 
E 

Ag 
AI 
A 
A" 
C 
'" 
coer 
,om 
comp 
conn 
dop 
DPDT 

DPST 

elect 
cncap 

F 
FET 
f,d 
GaAs 
GIll. 
,d 
a. 
.cd 

H 
Hg 
H, 

�.v. 

.. asS(!mbly 
'" motor 
= battery 
.. capacitor 
.. diode 
.. delay line 
'" lamp 
'" mise electronic part 

'" silver 
" aluminum 
= ampere (s) 
s gold 
= capacitor 
,. ceramic 
• eoeJf!clent 
= common 
.. conlp08iUon 
'" connection 
= deposited 
= double-pole double-

throw 
.. double-pole slngle-

throw 

= electroly;t1c 
·'encapsulated 

" farad (s) 
" field cUecl transistor 
.. fixed 
" If.llilum arsenide 
.. gigahertz '" 10+9 hertz 
" guard (cd) 
" germanium 
= ground (cd) 

= henry (les) 
" mercury 
= hertz (cycle (s) per 

second) 

F '" fuse MP .. mechanical part 
FL =c filter P II plug 
HR " heater Q .. tl'ansistor 
IC " integrated circuit QCR '" tranSistor -diode 
J .. jack R .. resistor 
K " relay RT .. thermistor 
L " inductor S .. switch 
M " meter T .. transformer 

ABBREVIATIONS 

ID 
impg 
incd 
ins 

kO 
kH' 

L 
lin 
log 

m 
mA 

MH, 
MO 
met flm 
mf, 
mig 
mV 
, 
,V 
my 
M 

NC 
N, 
NO 
NPa 

" inside diameter 
" impregnated 
" incandescent 
" insulation (ed) 

" kilohm (5) " 10+3 ohms 
" kilohertz . 10.3 hertz 

'" Inductor 
" linear taper 
= logarithmic taper 

'" milli ,. 10�3 

'" milliampere (5) '" 10-3 
amperes +6 = megahertz .. 10 hertz 

= megohm- (s) .. 10+6 ohms 
= metal film 
= manufacturer 
.. mounting -3 
= millivolt (9) .. 10 volts 
= micro · 10-6 -6 = microvolt (s) "' 10 volts 
= Mylar ® 
" nanoampere (s) " 10-9 

amperes 
= normally closed 
= neon 
= normally open 
" negative positive zero 

(zero temperature co-
efficient) 

® Dupont de Nemours 

., 

"" 

0 
obd 
aD 

p 
p' 

pF 

pl. 
p/o 
po, 
poly 
pot 
pop 
ppm 
prec 

R 
Rh 
,m' 
,ot 

S, 
sect 
51 

.. nanosecond (5) " 10-9 
seconds 

" not separately replace-
able 

.. ohm (5) 
.. order by description 
.. outside diameter 

= peak 
• printed circuit 

.. picofarad (s) ,, 10-1 2  
farads 

• peak inverse voltage 
• part of 

_= position (s) 
.. polystyrene 
.. potentiometer 
• peak-to-pcak 
.. parts per million 
.. precision (temperature 

coefficienl, long term 
stability. and/or 101-
erance) 

" resistor 
.. rhodium 
.. root-mean-square 
.. rotary 

• selenium 
• section (s) 
It silicon 

TC • thermocouple 
V .. vttCUUIl\ lube, neon 

blllb, photocell, dc. 
w .. cahle 
X .. socket 
XDS .. lampholder 
XF .. fuseholder 
Z .. network 

,I • Slide 
SPDT • single-IXlie double-

throw 
SPST = sin1:lc-poJe sln",le-

throw 
T, • t.1nt.1Ium 
TC .. le'lIllCralure coefficient 
Ti02 • titanium dioxide 

'og to. tuggle 
'01 " tolerance 
trim " trimmer 
'I'STR .. transistor 
V " volt (s) 
vacw .. allcrn.1t1nl{ cuncnt 

working vOll:tItC 
val' .. variable 
vdcw .. dll'ecl currenl II'vl'killl; 

V()ltalle 

w .. w:ltt (s) 
w/ .. with 
wi. • workin!; inverse volta!:"c 
w/o .. without 
� • wlrewound 

• " optimum value selccted 
at factory , al'eral;e 
value shown (part may 
be omitted) 

" .. no standard type lIum-
ber assil;ncd (selccl<:d 
or SJJecial IY1>C) 

7-1 
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7-2 

o 

o 

3400A-RO 

INDEX 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

3 

o 

o 
4 

DE SCRlPTION 

Front Panel 

Meter Trim 1/3 module 

Side Cover 6 
. 

x 1 1  sm 

Frame Assembly 

Top Cover (with h andle) 

Rear Panel 

Bottom C over 5 x 1 1  sm 

Foot Assembl y 1/3 module 

Spacer 1/3 module 

Hinge 

Tilt Stand / 1 3 module 

QUANTITY 

1 

1 

2 

2 

1 

1 

1 

2 

1 

2 

1 

Model 3400A 

o 

o 

-hp­
PART NO. 

03400-00204 

5020-5388 

5000-8565 

5060-0703 

03400-64103 

03400-00203 

5000-8571 

5060-0727 

5020-6852 

5040-0700 

1490-0031 

o 

Figure 7��I�.�������------------�-----------
Modular Cab · met 



Model 3400A Section VII 

Table 7-1. Replaceable Parts 

REFERENCE -hp- T Q  DESCRIPTION MFR. MFR. PART NO. DESIGNATOR PART NO. 

Al 03400-66501 Assembly: Input Attenuator Board 
A2 03400-66502 Assembly: Impedance Converter Board 
A3 03400-63401 Assembly: Second Attenuator 

, 
A4 03400-66503 Assembly: Amplifier Board 
A5 1990 -0223 Assembly: Photoconductor Chopper Part 

of AS. Note: matched neon subassembly 
(OS501 and D8502) available. -hp-
Part No. 1990 -0224 

A6 03400·66508 Assembly: Chopper Amplifier Board 
A7 03400-66510 Assembly: Power Supply Board 

CI 0180-0152 C; fxd AI elect 2X4Q J.LF +30% -10% 200 vdc 56289 D36975 
200 vdcw 

C2 0180-0 148 I C: fxd Al elect 890 /IF -10% +100% 00853 Type PLI 
15 vdcw 

C3A, B 0160-3333 2 c: fxd cer 5000 pF ±20% 08988 THD-8-502M-l.  4KV 
C4 0160-0379 I C; fxd mica 4775 pF ±10% 500 vdcw 72982 633-010 
C5 thru ClOD Not assigned 

CIOI 0170-0022 I C: fxd my 0. 1 J.LF ±20% 600 vdcw 09134 Type 27 
CI02 0132-0003 I C, var poly 0. 7 - 3. 0 pF 72982 535-016-4R 
CI03 0150-0058 I C: fxd cer 2. 2 pF qOO vdcw 72982 301000 COJO 229C 
CI04 thru Not assigned 

C200 

C201 0170-0019 C, fxd my 0. 1 /IF ±5% 200 vdcw 56289 192PI0452-PTS 
C202 0150-0031 I C ,  fxd T I  2 p F  ±5% 500 vdcw 78488 Type GA 2 pF 5% 
C203 0180-0060 2 C, fxd elect 200 IlF -10% +100% 3 vdcw 56289 30D1l6Al 
C204 0180-0089 3 C, fxd elect 10 11 F 150 vdcw 56289 30D218Al 
C205 * 0180-0039 4 C, fxd Al elect 100 /IF +75% -10% 12 vdcw 56289 107G012CC2-

DSM 
C206 0140-0201 1 C, fxd mica 12 pF ±5% 500 vdcw 04062 DM15C120J 
C207 0180-0061 I C, fxd elect 100 IlF -10% +100% 15 vdcw 56289 30DI72Al 
C208 0150-0093 3 C, fxd cer O. 01 IlF -20% +80% 100 vdcw 91418 TA obd 
C209 thru Not assigned 

C301 

C302* 0160-0987 C, fxd mica 12 pF ±5% 500 vdcw 72136 obd 
C303 0121-0039 I C, var 8-50 pF 72982 557 -062-U2PO-34R 
C304* 0160-0196 I C, fxd mica 24 pF ±S% 72136 obd 
C30S* 0160-0987 2 C, fxd mica 12 pF ± 5% 500 vdcw 72136 obd 
C306 thru Not assigned 

C401 

C402 0180-0063 C, fxd elect SOO J1F -10% +100% 3 vdcw 56289 30D120A1 
C403 0150-0052 I C, fxd cer 0. 05 p. F ±20% 400 vdcw 72982 847-000-Z5UO-503M 
C404 0140-0201 C, Cxd mica 12 pF ±5% 500 vdcw 04062 DM15C120J 
C405 0130-0018 I C, var cer 1. 5-7 pF SOO vdcw 72982 557 -0 19-COPO-IOR 
C406 0180-0137 I C, fxd Ta elect 100 IlF ±20% 10 vdcw 56289 lS0D107X0010R2 

C407 0180-0060 C, fxd elect 200 IlF -10% +100% 3 vdcw 56289 30D1l6A1 
C408 0160-0127 2 C: fxd cer 1 IlF ±20% 25 vdcw 56289 5CI3 
C409 Not assigned 
C410 0140-0,22S 2 C: fxd mica 300 pF ±1% 300 vdcw 04062 DMlSF301J 300 V 
C411 0180-0224 2 C: fxd elect 10 !J.F 10 vdcw 56289 30D106G015BA4 

C412 0180-0039 C ,  fxd elect 100 I l F  1 2  vdcw 56289 30DI54AI 
C413 0180-0142 2 C, fxd elect 20 IlF -10% +100% 25 vdcw 56289 Type 40D 
C414 0 140-0196 I C ,  fxd mica 150 p F  ±S% 300 vdcw 04062 DMlSF151J 300 V 
C415 0180-0142 C ,  fxd elect 2 0  p.F -10% +100% 2 5  vdcw 56289 Type 40D obd 
C416 thru Not assigned 

C419 

C420 0150-0096 I C fxd cer 0 . 0 5  J1F 100 vdcw 91418 TA obd 
C421 0140-0225 C fxd mica 300 pF ±1% 300 vdcw 04062 DM15F301J300V 
C422 0160-0127 C fxd cer 1 IlF ±20% 25 vdcw 56289 5CI3 obd 
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Section Vll Model 3400A 

Table 7-1. Replaceable Parts (Cont'd) 
REFERENCE -hp- TQ OESCIUPTION MFR [\1 FR. P,\RT NO. DESIGNATOR PART NO. 

C423 Not assigned 
C424 0160-0128 1 C: bd cer 2 . 2  Jl F *20'0 25 vdcw 56289 5Ct3 obd 
C425. C426 0140-0176 2 C: f1'd mica 100 pF *2% 300 vdcw 04062 O:'\1I5Fl01G 300V 
C427 0180-0104 1 C: Cxd elect 200 /IF 15 vdcw 56280 30DI74Al 
C428 thru Not assigned 

C600 

COOl 0180-0081 1 C: fxd Ta elect 50 Jl F  +20� -15ro 10 vdcw 10411 MTA-50-10 
C602 0180-0032 I C: (xd elect 10 /.LF +75% -10% 12 vcicw 56289 30010GCOl2 13A2-

OSM 

C603. C604 0150-0084 2 C: fxd cer O. 1 /.LF .. s01l -20("10 50 vdcw 56289 33C41 
C605 0180-01 t 1 I C: bd elecl 2 Jl. F 25 vdcw 56289 400173A2 
C606 0180-0224 C: bd elect 10 IJ. F  10 vdcw 56289 30Dl06G0151lA4 
C607 0150-0093 C: rxd cer 0. 0 1  Il F +so1l -20% 100 vdcw 91418 TA obd 
C608 0180-0022 I C: (1'd Ta elect 3. 9 IlF 35 vdcw 05397 K3R9J35K5 

C609 0180-0039 C: fxd elect 100 /J. F 12 vdcw 56289 30D154AI 
C610. C611 Not assigned 

C612 0180-0156 I C: rxd Al elect 880 Jl F +100% -10% 1 vdcw 56289 Type 340 obd 
C613 0180-0039 C: (1'd elect 100 Jl F 12 vdcw 56289 30D154At 
C614 thru Not assigned 

C700 

C701 0170-0024 2 C: Cxd my 0. 022 IJ. F  ::1:20% 200 vdew 56289 1921'22302 
C702 0180-0089 C: Cxd elect 10 IJ. F  + 1001'{, -101, 150 vdcw 56289 30D218AI 
C703 0160-0166 I C: fxd my 0. 068 IJ. F *10" 200 vdcw 56289 1921'68392- P'r5 
C704 0180-0089 C: lxd elect 10 IJ.F 100% -10� 150 vrlcw 56289 300218AI 
C705 0150-0012 1 C: lxd cer O.OI IJ. F  ::I:20� 1000 vdcw 56289 B1038 obd 

C706. C707 0180-0050 2 C: fxd clect 40 J,LF + 100% -15% 50 vdcw 56289 032538 
C70S thru 0180-0105 1 C: {xd elect 50 1J.1'� 25 vdcw 56289 597441 

C709 
C710 0180-0098 I C: (xd elect 100 j.l F ::1:20% 20 vdcw 56289 150Dl07X002052-

OV5 
C711 0160-2192 1 C:  Cxd m y  0. 082 I.l F ±5% 200 vdcw 56289 192 1'82352-PT5 
C712 0180-0282 I C:  Ixd Al elect 35 Jl F +75% - 10% 250 vdcw 56289 038270 

CR201 1902-0045 I Diode: avalanche 732 V *2% 400 mW 04713 S'"lI0939-t44 
CR202 1901-0025 1 1  Diode: 5i 100 piv 93332 03072 
CR203 thru Not assigned 

CR400 
CR401 1901-0025 Diode: 51 100 plv 93332 03072 
CR402 1901-0040 1 Diode: 51 03877 5C 5050 

CR403 1902-0040 I Diode: avalanche 14 V :5'\ 400 mW 04713 5'''10939-224 
CR404. Not assigned 

CR405 
CR406 1901-0025 Diode: 5i 100 plv 93332 03072 
CR407. 1910-0016 2 Diode: Ge 60 piv l 1 7 l l  CO 150 

CR408 

CR409 thru Not assigned 
CR600 

CR601 1902-0046 2 Diode: breakdown 7. 15 V ±10% 04713 5Z10939-139 
CR602 1910-0016 Diode: Ge 60 plv 11711 C O  150 
CR603. 1901-0025 Diode: SI 100 plv 93332 03072 

CR604 

CR605 thru Not: assigned 
CR700 

CR701. 1901-0028 2 Diode: 51 0. 5 amp 400 piv 01841 obd 
CR702 

CR703 thru 1901-0025 Diode: 51 100 plv 93332 03072 
CR706 
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Model 3400A Section VII 

Table 7 - 1 .  Replaceable Parts (Cont'd) 

REFERENCE -hp-
T Q  DESCRIPTION MFR. MFR. PART NO. 

DESIGNATOR PART NO. 

CR707 thru Not assigned 
CR710 

CR711. 1901-0158 2 Diode: 5i 200 piv 04713 SR1358-3 
CR712 

CR713, 1901-0025 Diode: Si 100 piv 93332 03072 
CR714, 

CR720 
CR715 1902-3223 1 Diode: Si breakdown 17.4 V %2% 400 mW 04713 5Z10939-225 
CR716, 1901-0045 2 Diode: 5i 100 piv 86684 34935 

CR7l7 
CR718 1902-0046 Diode: breakdown 7. 1 5  V :1: 10% 400 mW 04713 SZ10939-139 
CR719 1901 -0028 Diode: Si 400 piv 01841 Dbd 

OSI 1450-0419 1 Light: Indicator - Lamp No. A165 72765 599-237-WHITE 
Fl 2 110-0004 1 Fuse: cartridge 1/4 amp 250 V 75915 3AG/CAT. 312. 250 
Jl 1250-0118 1 Connector: BNC 91737 8427 
J2 1251-0205 1 Jack: telephone open circuit 82389 2J-1432 
J3 1251-2357 1 Connector: AC power cord receptacle 82389 EAC-301 
J4 1251-0208 1 Connector: PC 22 contact 95354 91 -6922-1500-00 
J5 1251 -0194 1 Connector: PC 15 contact 95354 91-6915-1113-00 

Ml 1120-0320 1 Meter: full scale 3 rnA -hp-
Ml 1120-0308 1 Meter: dB scale uppermost {Option 01} only -hp-

Ql 1850 -0098 1 TsrR: Ge PNP selected 04713 SP-776 
Q2, Q3 1850-0038 2' TSTR: Ge PNP 86684 34879 
Q4 Ihru Q200 Not. assigned 
Q201 1854-0215 1 TsrR: 5i NPN 04713 5P5 3611 

Q202 thru Not assigned 
Q400 

Q401 thru 1853-0010 TsrR: 51 PNP 04713 5M4713 
Q403 

Q404 1854-0005 2 TSTR: Si PNP 2N708 04713 Dbd 

Q405 1653 -0010 TSTR: 5i PNP 04713 SM4713 
Q406 1854-0005 TsrR: Si ONO 2N708 04713 Dbd 
Q407 thru Not assigned 

Q600 
Q601 thru 1853-0036 4 TSTR: 5i PNP 2N3906 04713 2N3906-5 

Q604 
Q605 1854-0033 1 TsrR: Si NPN 2N3391 24446 2N3391 

Q606 1853-0016 1 TSTR: Si PNP 2N3638 07263 2N3638 
Q607 1hru Not assigned 

Q700 

Q701, Q702 1853-0066 2 TSTR: Si PNP 12040 ST62122 
Q703, Q704 1853 -0086 2 TSTR: 5i PNP 04713 5PS3322 
Q705 1854-0215 1 TSTR: 51 NPN 04713 51>53611 
Q706 1854-0022 I TSTR: 5i NPN 2N2102 03877 sr 1657 

RI 0687-3331 1 R: fxd camp 33 kn :I: 10% 1/2 W 01121 EB 3331 
R2 0687-22 1 1  1 R: fxd comp 2200 % 10% 1/2 W 01121 E B  2211 
RS* 0758-0070 1 R: fxd met !lm 12000 ± 5% 1/2 W 75042 CE 57 Dbd 

R4 2100-0805 1 R: var ww lin 50n % 20% 2 W 71450 Series 117-5PC 
R5 0812-0048 1 R: fxd ww 80n .3% 1/2 W 14193 SAIO Dbd 

R6 2 100-0721 I R: var ww 30n %20% 71450 Series 112-5PL 
R7 2100-0412 1 R: var ww lin 2000 %20% 2 W 71450 Type 117 Dbd 
RB* 0686-3915 1 R: fxd comp 3900 ±5% 1/2 W 01121 E B  3915 

R9 0684-4741 1 R: fxd comp 470 kn :I: 10% 1/4 W 01121 EB 4741 
RIO 0683-3635 1 R: fxd comp 36 kn % 5% 1/4 W 01121 CB 3635 
Rl1 thru Not assigned 

RIOO 
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Sectian VII Model 3400A 

Table 7-1. Replaceable Parts (Cant'd) 

REFERENCE -hp-
T Q  DESCRIPTION 

DESIGNATOR PART NO. 
MFa. MFR. PART NO. 

RlOI 0698-4128 I R: Ixd met Um 10M =*: 1/4 % 1/2 W 56289 42DET-2 
RI02 Nat assigned 
RI03 0698-6204 I R: fxd met Um 9. 9 kO =*:1% 1/8 W 75042 CEA T-O obd 
RI04 2100-0128 I R: var camp lin 2500 =*:20% 1/3 W 71450 UPM 70RE (-hp-) 
RIDS thru Not assigned 

R200 

R201 0683-3935 I R: fxd camp 39 kO ±5% 1/4 W 01121 CB 3935 
R202 0683-4715 I R: fxd camp 4700 ±5% 1/4 W 01121 CB 4715 
R203 0683-3355 I R: fxd camp 3. 3M ±51, 1/4 W 01121 CB 3335 
R204 0683-1035 4 R: fxd camp 10 kO ±5% 1/4 W 01121 CB 1035 
R205 0683-8225 2 R: f:xd camp 8200$1 ±5% 1/4 W 01121 CB 8225 

R206 0683-8215 I R: {xd camp 8200 =*:5% 1/4 W 01121 CB 8215 
R207 0727-0439 I R: !xd depc 30. 1 kO ± 1% 91637 DCS 1/2 
R208 0683-2715 I R: fxd camp 270.0 ±5% 1/4 W 01121 CB 2715 
R209 0683-1015 I R: {xd comp 1000 ±5'1 1/4 W 01121 CB 1015 
R210 Not assigned 

R211 0683-2725 3 R: fxd comp 2700.0 ±5'1 1/4 W 01121 CB 2725 
R212 0727-0136 I R: fxd depe 5.03 kll ±I% 1/2 W 56289 428E 
R213 0727-0126 I R: Ixd depe 3.266 kll ±I% 1/2 W 91637 DCS 1/2 
R214 thru Not assigned 

R300 

R301 0757-0715 I R: Ixd met flm 1500 ± 1% 1/4 W 91637 MFF-I/4-TI 
R302 0698-4 119 5 R: fxd met Urn 410.260 ± o. 1% 1/4 W 91637 MFF 1/4 T-3 
R303 0698-4118 4 R: fxd met flm 277.480 ± o. 1% 114 W 91637 MFF 1/4 T-3 
R304 0698-4 119 R: f:xd met Om 410.260 ± O. 1% 1/4 W 91637 MFF 1/4 T-3 
R305 0698-4118 R: fxd met flm 277.480 ± 0. 1% 1/4 W 91637 MFF 1/4 T-3 
R306 0698-4119 R: fxd met flrn 410.260 ± o. 1% 1/4 W 91637 MFF 1/4 T-3 

R307 0698-4118 R: fxd met flm 277.480 ± o. 1% 1/4 W 91637 MFF 1/4 T-3 
ru08 0698-4119 R: fxd met Urn 410. 26n ± 0. 1% 1/4 W 91637 MFF 1/4 T-3 
ru09 0698-4118 R: fxd met flm 277.480 ± 0. 1% 1/4 W 91637 MFF 1/4 T-3 
rulO 0698-4119 R: fxd met Um 410.260 * o. 1% 1/4 W 91637 MFF 1/4 T-3 
R311 0698-4117 I R: fxd met Om 189. 72n :l: O. 1% 1/4 W 91637 MFF 1/4 T-3 

R312 0683-5115 2 R: fxd comp 510n :1:5% 1/4 W 91637 MFF 1/4 T-3 
Ra13 thru Not assigned 

R400 

R401 0683-3025 2 R: fxd comp 3000n :1:5% 1/4 W 01121 CB 3025 
R402 0683-1035 R: lxd comp 10 kG *5% 1/4 W 01121 CB 1035 
R403 0683-2405 I R: t'xd camp 240 ±5% 1/4 W 01121 CB 2405 
R404 0757-0346 2 R: fxd met oxide Ion ±1% 1/8 W 75042 CEA T-O obd 
R405 0683 -1515 I R: lxd comp IsDn ±5'1 1/4 W 01121 CB 1515 

R406 0683-3925 2 R: fxd camp 39000 ±5'1 1/4 W 01121 CB 3925 
R407 0727-0065 I R: fxd depe 3001l ±I% 1/2 W 56289 428E 
R408 0683-1025 2 R: rxd comp 1000n ±5'1 1/4 W 01121 CB 1025 
R409 0683-1005 2 R: !xd comp Ion :1:5% 1/4 W 01121 CB 1005 
R410 0683-1025 2 R: Ixd comp 10000 :1:5% 1/4 W 01121 CB 1025 

R411 thru Not assigned 
R415 

R416 0683-5115 R: fxd comp 510n :1:5% 1/4 W 01121 cn 5115 
R417 0683-6825 7 R: {xd comp 6800n :1:5% 1/4 W 01121 CB 6825 
R418 0683-1825 I R: fxd comp 1800n :1:5% 1/4 W 01121 CB 1825 
R419* 0683-2715 I R: {xd comp 270 0 :1:5% 1/4 W 01121 CB 2715 

Factory selected comp: typical value 
given 

R420 0683-6825 R: fxd comp 6800n :1:5% 1/4 w 01121 CB 6825 
R421, R422 Not assigned 
R423 0683-3325 2 R: fxd camp 33000 :1:5% 1/4 W 01121 CB 3325 
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Model 3400A Section VII 

Table 7-1. Replaceable Parts (Cont'd) 

REFERENCE -hp- T Q  DESCRIPTION MFR. MFR. PART NO. 
DESIGNATOR PART NO. 

R424 0683-5135 1 R: fxd camp 51 kfl ±5% 1/4 W 01121 CB 5135 
R425 0683-1035 R: fxd comp 10 kfl ±5% 1/4 W 01121 CB 1035 
R426 0757-0346 R: fxd met oxide IOn :1:1% 1/8 W 75042 CEA T-O obd 
R427 Not assigned 
R428 0683-4305 2 R: ixd camp 43U ±5% 1/4 W 01121 CB 4305 

R429 0757-0345 1 R: ixd met axide 3020 :1:1% 1/8 W 19701 NOO obd 
R430 Not assigned 
R431 0683-3335 2 R: ixd camp 33 kU :1:5% 1/4 W 01121 CB 3335 
R432 0683-4305 R: ixd comp 430 :1:5% 1/4 W 01121 CB 4305 
R433 0758-0073 1 R: ixd met flm 24 kU :1:5% 1/2 W 01121 CB 0033 

R434. R435 0758-0033 2 R: ixd met flm 20000 :I: 5% 1/2 W 01121 CB 0033 
R436 thru Not assigned 

R600 
ROO 1 0757-0454 3 R: !XC} met flm 33. 2 kO :t1% 1/8 W 75042 CEA T-O obd 
ROO2. R603 0757-0459 2 R: fxd met flm 56. 2 kU :1:1% 1/8 W 75042 CEA T-O obd 
R604. R605 0683-6835 3 R: fxd comp 68 kO ±51, 1/4 W 01121 CB 6835 
R606 0683-3325 R: fxd camp 33000 ±5% 1/4 W 01121 CB 3325 

R607. 
R60a 0683-1035 R: fxd comp 10 kfl :1:5% 1/4 W 01121 CB 1035 

ROO9 0683-1025 2 R: lxd comp 1000fl :1:5% 1/4 W 01121 CB 1025 
R610 0683-3915 1 R: fxd camp 3900 :1:5% 1/4 W 01121 C8 3915 
R6ll thru Not assigned 

R614 

R615 0683-3335 R: fxd camp 33 kfl :1:5% 1/4 W 01121 CB 3335 
R616 0683-2235 1 R: fxd comp 22 kO :l: 5% 1t4 W 01121 CB 2235 
R617 0758-0043 1 R: ixd met Hm 18000 ± 5 1/2 W 75042 CE 57 
R618 0727-0100 1 R: fxd depc 10000 :1:1% 1/2 W 56289 428E 
R619 0727-0063 1 R: ixd depc 292.40 ± 1% 1/2 W 56289 428E 

R620 0683-1245 1 R: fxd camp 120 kO ± 5% 1/4 W 01121 CB 1245 
R621 0727-0013 1 R: ixd depc 24. 3fl ± 1% 1/2 W 56289 428E 
R622 0683-3925 R: Ixd comp 3900fl ± 5% 1/4 W 01121 CB 3925 
R623 0683-3945 1 R: fxd comp 390 kO ± 5% 1/4 W 01121 c8 3945 
R624 0683-6835 R: ixd camp 68 kO ± 5% 1/4 W 01121 CB 6835 

R625 0683-6835 R: ixd camp 68 kO :1:5% 1/4 W 01121 CB 6835 
R626 thru Not assigned 

R629 
R630 0683-3025 R: fxd comp 30000 ±5% 1/4 W 01121 CB 3025 
R631. R632 0757-0454 R: fxd met flm 33. 2 kO :1;1% 1/8 W 75042 CEA T-O obd 
R633 Not assigned 

R634 Not assigned 
R635 0698-3455 R: fxd met Hm 261 kfl :1:1% 1/8 W 75042 CEA T-O obd 
R636 thru Not asSigned 

R700 
R701, R702 0757-0854 2 R: fxd met f1m 56. 2 kO ±1% 1/2 VI 91637 MFF 1/2 T-l obd 
R703 Not assigned 

R704 0758-0064 1 R: fxd met Hm 36 kO :I: 5% 1/2 W 75042 obd 
R705 0683-2035 1 R: ixd camp 20 kO :I: 5% 1/4 W 01121 CB 2035 
R706 Not assigned 
R707 Not aSSigned 
R708 0683-1005 R: ixd 100 :1:5% 1/4 W 01121 CB 1005 

R709 0683-0335 1 R: ixd camp 3. 30 ± 5% 1/4 W 01121 C8 33G5 
R710 0683-4725 2 R: fxd camp 47000 :1: 5% 1/4 W 01121 CB 4725 
R711 0687-1831 1 R: fxd comp 18 kO :I: 10% 1/2 W 01121 C8 1831 
R712 0687-2241 1 R: fxd camp 220 kO :I: 10% 1/2 W 01121 E B  2241 
R713 0686-2225 1 R: ixd camp 2. 2 kO :I: 5% 1/2 W 01121 EB 2225 

R714 Not aSSigned 
R715 0683-4705 R: ixd camp 470 :1:5% 1/4 W 01121 CB 4705 
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Section V Model 3400A 

Table 7-1.  Replaceable Parts (Cont'd) 

REFERENCE -hp-
T Q  DESCRlPTlON MFH. MFH. PART NO. 

DESIGNATOR PART NO. 

R716 0727-0188 I R: (xd depe 38.95 kll . 1/2% 1/2 W 91637 nes 1/2 obd 
R717 0727-0153 I R: fxd depc 9. 1 kS1 ± 1% 1/2 W 56289 428E 
R718 0683-3335 R: fxd comp 33 kS1 ±5% 1/4 W 01121 CB 3335 
R719 Not assigned 
R720 0683-5615 I R: bed comp 560n ± 5% 1/4 W 01121 CB 5615 

R721 0683-6825 R: fxd comp 6800n ±5% 1/4 W 01121 CB 6825 
R722 0683-2725 R: rxd comp 2700n ±5% 1/4 W 01121  CB 2725 
R723 0684-1001 I R: fxd comp Ion ± 10% 1/4 W OH21 C B  1001 
R724 0683-4725 R: fxd comp 47000 ±5% 1/4 W 01121 CB 4725 
R725 thru Not assigned 

R729 

R730 0698-4121 R: fxd met Um 1 1 .  3 kG :tl% 1/8 W 14674 C4 obd 
R731 0698 .."l258 R: Ixd mel (1m 5. 36kll ±1% 1/8 W 14674 C4 T-O 
R732 0683-2725 R: fxd comp 27000 ± S% 1/4 W 01121 CB 2725 

SI 3101-0036 I SWitch: toggle spsr 3 amp 250 V 88140 8928K61 
S2 3101-1234 I SWitch: slide. marked 115/230 V 82389 llA-1242A 
S3 thru Not assigned 

S300 
S301 3100-0358 I SWitch: rotary 3 sect 12 pos 76654 obd 

TI 9100- 1440 I Transformer -hp-
TC401, 0853-0003 2 Thermocouples -- matched pair 1 1403 obd 

TC402 

V1!01 1921-0017 I Electron Tube: 7586 nuvlstor triode 66684 7566 obd 

WI 8120-1
,
346 I Power Cord 7-1/2 (I 70903 KHS-7041 

XFI 1400-0064 I Fuseholder: extractor post-type 2-5/64" 75915 342014 
long 

XV1!OI 1200-0086 I Socket: nuvlstor 5-pin 71785 133-65-11-026 
1200-0044 Socket: transistor 97313 lSTl502-3 

MISCELLANEOUS 

0370-0077 I Knob: bar (with one arrow) -hp-

1200-0043 I Insulator: transistor anodized aluminu OOOLB obd 
1200-0081 I Insulator: transistor nylon . 235" ad. 26365 974 Special 

1520>0002 I Plate: capacitor mounting 56137 obd 
1520-0003 I Plate: capacitor mounting 37942 Type BP2 obd 

03400-01202 I Clamp: capacitor mounting -hp-
03400-01204 I Bracket: ground -hp-
03400-61601 I Cable assembly: amplilier input -hp-
03400-61602 I Cable assembly: chopper input -hp-
03400-61603 I Cable assembly: input attenuator -hp-

03400-69501 I Shock mount impedance converter -hp-
1200-0044 I Socket: TSTR • 97913 Type M7 (PB)obd 

03400-90008 I Manual: Operating and Service -hp-
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Model 3400A Appendix A 

CODE LIST OF MANUFACTURERS 

The followl", eode !almb .... ... ' from the Fedt ..... Suppl,. Code for Mamlflleturerl CataloJ:lnc Handbook& H4-1 (Name to Code) and 114-2 (Code 
to Name) and their lateet aupplemenla. TIle date of r.y\.lon and the date of the -"ppl'me!lla used appear .1 the bc>tIom of each pac •• Alpt..­
belleal <:Ode. have been ubltrvUy u8ignecl to 8UppUera nol appearl", In tho 114 Handbooke. 

Cod, 
N •• 

00000 
00136 
00213 
00287 
00334 
00348 
00373 
00656 
00179 
00781 
00809 
00815 

00853 

00'" 
00891 

... " 
"'" 
01009 
01121 
01255 
01281 
01295 

01349 
01538 
01589 
01670 
01930 
01960 
02114 

02116 
02288 
" ... 

02735 

02111 

02777 
02875 
03298 
03508 

03705 
03797 
03818 
03877 
03888 

"'" 
04 ... 
040\3 
04'" 

04217 
04222 
04354 
0<'" 
04651 

04\173 
0-47]3 

04732 

04173 
04796 
04811 
04870 
04919 

05006 

05277 

Manufacturer 

U.S.A Common . . . . . . .  Any supplier of U.S. 
McCoy EI.ctrolllc •. . .  MOIInt 1I0ily �rlng., h. 
&se EleclTonlc. Corp. . Rocheeter, N.Y. 
e.meD, Inc. . . . . . .  " Dam.IIIOn,Conn. 
Humldlal . . • • • . . • •  Colton, CalU. 
Mletron, Co . •  Inc . . . . . .  Vall.y Stream , N. Y. 
CiIlrlotk Inc, . . • .  Cherry Hilt, N , J .  
A,f()'llOX Corp. • • • . • Niliii' BedJord, Mull, 
Amp.lnc. . . . . . . .  Harrillburg. h. 
Alrcralt Radio Corp.. Boonton, N.J 
Crov,n, Ltd . . . . . . . .  Whtlby, Ontario, Canada 
Northern EnrLneeflng 

Laboratorlee, Inc . . . . . . . .  ,Burlln(ton, WI$. 
BIu1p.mo Electric Co. , 

Pic:k_ DI.. . .Plckenl, S.C. 
Goe ETI(Ineerh. Co . . . . .  City or Indlletr)" cal. 
Carl E. Holm" Corp. . . . LQI!I Angelet, Cal. 
Mlcrolab IDc . . . . . . . . . . . . .  Llvlng.ton, N.J . 
General E]ectrlc Co. 

Capacitor Dept •• . . . . • . •  Hudaon hl�, N. Y. 
Alden Produc� Co. . . .  BI"ockloft, Man. 
Allen Bradle), Co • . . . . . . . . . .  Mllwaukee,WI&. 
Litton Inciustrlel, Inc . . . . .  Beverly HUls, Cal. 
TRW SemiC:Ondlictors,lnc . . . . .  Lawndale, Cal. 
Texa. InHrumen'-, Inc., 

Tn.Mlttor PToducl.8 DI •• • • • • .  Dl.11u, TellU 
The Alliance MI,. Co . . . . . . . .  Alliance, Ohio 
Small Puu Inc . . . . . . . . .  Los Angelea, Cal. 
Pacillc Relayl, lnc . • . . . . . • •  Van NIIya, Cal. 
Gudebrod Broa. IIIIkCo. . . .New York, N.Y. 
AmerO(k COlli. . . . . . .  Rockford, nt. 
Pul .. EIlIi_filll Co . . . .  Santa Clara, Cal. 
FerrOAcube Corp. of 

America . . . . . . .  Saugertlc., N. Y. 
Wl\eelock Slgnal',lnc.. . • .  Long Branch, N. J. 
Cole Rubber and PlasllCi Inc . .  .9Jnnyvale, Cal. 
Arnphenol-Bor, Electronlca 

Corp. . . . . . .  Broa.tivlew, m. 
Radio Corp. of Amerlca,Seml-

conductor and Materials 
Dlvlalon . . . . . . . . . . . . . .  Somervllls, N.J. 

VocaUne CO. of America, 
Inc. . Old S;t.ybrook, Conn. 

HopIdn8 ETI(IneerlnaCo . . .  San Fernando, Cal. 
Hudlon Tool &. Die . . .  Newark,N.J. 
Nylon Moldllll Corp . . . . . . . .  �rlll(rteld, N. J. 
C. E. Semlc:onductor Prod. 

Dept. . . . • • • . • . • • . • • • •  .5yr.I.CUH, N. Y. 
Apell: Machine " Tool 0.. . . .  Dil.yton,Ohio 
Eldema Corp . . . . . . . . . . . .  Compton, Calli. 
Parker Seal Co . . . . . . . . . .  Lot Angelel, Cal. 
Tran.ltron Eloctrlc Corp . . . .  Wakefleld, Ma.$$. 
PyrofUm Rellllor Co. , 

Inc. . . . . .  C«Iar Knolll, N.J. 
Sillier Co. , Diehl DI •. , 

Flnderne pan.t . SUmenl1le, N.J. 
Arrow. Hart and Heil@man. 

Eloct. Co. . . . . . KarUord, Conn. 
Talln,,' Corp . . . . . . . . . .  Lambert.llle, N.J. 
Arco E1edrOnic lnc • • • • • • •  Creat Neck, N. Y. 
E .. exWlre . . . .  Loa �Ie., Cal. 
HI-Q Dlvilion of AeroyOJ; . .  MyrUe Beach, S.C. 
Preeilion Paper Tube Co . . . . . .  Wheeling, III 
Palo Alto Dlyilion of Hewlett-

Packard Co. .Palo Alto. Cal. 
Sylwanla Electric Product., 

Mlcrowaye DeYlce Diy . . .  Mountain View, Cal. 
[)akotll E"II'r . Inc . . . . . . . . .  CUlyer Clly, Cal. 
Motorola Ille. Semiconductor 

Prod. Diy. . . .  Phoenix. Arizona 
Flltron Co. ,Ine. Wealern 

Diy. . . . . . . . . .  CUlyer City, Cal. 
Automatic Ele<:trlc Co. . . . .  Northlake, m. 
Scquolll Wire Cu . . . . . . . .  Redwood City, Cal. 
Pretl�lon CoIL �rlng CO. EI Monte, Cal. 
P. M. Motor Company . . . . .  Westchelter, Dl 
Component Ml,. Serylce 

Co. . W. Bridgewater, Mllsa 
TwenUctll Century Plaltica, 

Inc. Los Angele., Cal. 
Weall",houle Electric Corp. 

Semiconductor Dept. . .  You""",'ood , Pa. 

00015-49 
Reylsed: May. 1971l 

C_ 
N •. 

05347 
05391 

05574 
05593 
05616 

05624 
05128 

05729 
05183 
05820 

,.,.. 

..... 
06175 

06402 

"'" 
06555 

..... 
06751 

oe8U 
06980 
07088 
01126 

07137 

07138 

07149 
01233 

07256 
01281 

01263 

07322 
07387 
07391 

01700 

078211 
01910 
07933 

011180 

01145 
"' .. 

0835. 

08524 
08664 
08711 
08718 

08721 
08792 

08806 

06984 
09026 
09091 
09134 

09145 

09250 
09353 
09569 

09195 
011922 

10214 

10411 

..... 

Manufacturer Addrelll 

U1lronlx, Inc. . . .  San Mateo, Cal. 
Union Carbine COlli., 2lect. 

Diy. . . . . . .  New York, N. Y. 
Vlkl", Ind. Inc. . Canoga Park. Cal. 
lcore Eleetro-Plalllu Inc.. . . &inn)"lale, Cal. 
Calma Plastic (c/o Electrical 

Spcc. Co.) Cleyeland, 01110 
Barber COlman Co. . . . . . . . . .  Rockford, III. 
Tlffen OptIcal Co. 
. . . . . . . . .  Roslyn liclghll, Long Island, N. Y. 
Melro-Tel Corp . . . . . . . . . . . . .  WestburY,N. Y. 
Stewart Englneerln, Co. . . .  Santi. CnJ�, Cal. 
Wakeflold EnglneerIIlI Inc . . . . .  Wakeflcld. Mass. 
Baallck Co. , Diy. of SteW1r1 

Warner Corp. . . . . . . .  Brkfgeport. Conn. 
Raychem Corp . . . . . • . . . .  Redwood City, Cal. 
BaUlch and Lomb Optical 

Co. . . . . .  Rochester, N. Y. 
E. T. A. Produc� Co. of 
America . .  . .  Chicago, Ill. 

AmaIOm ElectrOlllc Hardware 
Co. , Inc. New Rocbelle, N. Y. 

Beede Electrical Inalrument 
Co. , Inc. Penacook, N.!I. 

Ceneral Device. Co. ,IDe . . . . .  lndianapoU., Ind. 
Components !DC. ,Arll. DI.. . Phoenix, Arizolll. 
Torrington Mfg. Co. ,Weat DI • . . .  Vu NlIya, Cal. 
Varlln A.uoc. Etmac Dlv. San Carica, Cal. 
K(>lvln Blectrlc Co. . .  Van NUYI , Cal. 
Dlgitran Co. . . . . . .  Paaadena. Cal. 
Transillor Electronic. 

Corp.. . .  . . . . . . . . . .  MlnncapoU., Minn. 
Westllllhoume Electric 

Corp . •  Electronic Tube Diy . .  , , . Elmira, N. Y. 
Fllmollm Corp. . . . . New York , N. Y. 
Cinch-Craplllk Co. . . .  City or lndultry, Cal. 
Silicon Transistor Corp. Carle Place, N. Y. 
Avnct Corp..  . . Culver Clly, Cal. 
Fairchild Camera " Inll. Corp. , 

SCmlconductor Div. Mountain View, Cal. 
Minnesota Rubber Ce. . . .  MlnneapoUs, Minn. 
Birtcher Corp, The . . . . . .  Monterey Park, Cal. 
Sylvania Eleel. Prod. Inc . ,  

Mt. View Operallons . . . .  Mountain View, Cal. 
Technical Wire ProducLt 

Inc. . . . . . . . . . . . . .  Cranford, N.J.  
Bodine Elect. Co. . Chicago, III. 
ConUnental Devlce Corp . . . . . .  .J\awtborne, Cal. 
Raytheon Mig. Co. , Semi-

conductor Diy . . . . . .  . MountaJn View, Cal. 
HewleU-Packard Co . •  

New Jerley Olyilion . Rocb .... ay. N.J. 
U.S. 2ng1neerllll Co. . . . .  Los Angclel. Cal. 
BUnn, Delbert Co.. . . .  . . . . . .  Pomona. Cal. 
Burc"a Batter)' Co . . . . .  . 

. . . . .  Niagara Falll, Ontarkl,Canada 
Deutlch futener Corp. . .  Los Angelel, Cal. 
BrlliOI Co . •  Tile . . .  Waterbury, Conn 
Sloan Company SIIn Valle)" cal. 
ITT Cannon Electric Inc. 

Phoenix DI • . . . .  
Naitonal Radio Lab. Inc. 

. .  Phoenix, Arbona 
Paramus, N.J. 

CBS Electronics Semiconductor 
OperaUonl ,Dly.of CBS Inc . .  Lowell, Malll. 

Ceneral Electric Co. , 
Miniature Lamp Dept . . . . . . . .  Clevei:l.nd. Ohio 

Mel-Rain . . .  Indianapolis , Ind. 
Babcock Relayl Diy . . . . . . . . .  Coeta Mesa. Cal. 
Electronic Encl08Ure6 Inc . .  Loa Allgelell, Calit . 

TeD. Capacitor Co. Houston, Texas 
Tech. 1rId. Inc. Atohm 

Elect . . .  
Electro AII8Cmbliell. Inc .. 
C "  K Componentll inc. 
Mallory Battery Co. of 

. Burbank, Cal. 
. . . . .  Cllicago, Ill. 

. . .  Nc,,·ton, Mas8. 

Canada, Ltd.. . .  Toronto, Ontario, Canada 
Pennaylvanla F1ol'QCarbon.ClItton Helgllt., Penn. 
Burndy Corp . . . .  Norwalk, Conn. 
General Translator Weatern 

Corp. 
n_TaI.lnc . . .  
Carborundum Co. 

Loa AngcICI, Cal. 
. . Berkcley. Cal. 

Nlapra Fall. , N. Y . 

Cod, 
N •• 

11236 
11237 

11242 
11312 

11314 
11453 
11534 
11111 

11117 
11870 
12136 
12361 
12514 

126111 
12128 
12859 
12881 
12930 
12954 
13019 
13061 
13103 
13327 
13396 
13835 

14099 
14193 
14298 
14433 

144113 
14655 
14614 
14752 
14960 
15106 
15203 
15287 
15291 
15558 
15566 
15631 
15112 

Manufaclurlr 

CTS of ncrne, Inc. 
Chicago Telephone 01 

Addre .. 

. . .  Ilerne, Ind. 

California, Inc. . 50. PaAdena, Cal. 
Bay State ElectronlCI Corp . . . .  Waltllam, Mua. 
Teledyne Inc. ,Mlerowaye 

Dlv. . Palo Alto, Cal. 
National Seal . . . . . . . . . . . . .  Downcy, Cal. 
Precision Connector Corp. . . Jamaica, N. Y. 
Dunean ElectroniCS Inc. . . .  Coata Meaa, Cal. 
Ceneral Instrument Corp. , 

SCmlconduclQr Dly\slon Productl 
Croup Newark, N.J. 

Imperial Electronlc , lnc. . . Buena Park, Cal. 
Melabl:l, Inc. Palo Allo, Cal. 
Philadelpllfa Handle Co . . . . . . . .  Camden, N.J. 
Crove M(g.Co. , Inc. Shady Crove, Pa. 
Culton Ind. Inc. ,Data SyBtem 

Diy. . . . . .  Albuquerque, N. M. 
Clarostat Jotl,. Co. . . . . . . . .  Dover, 1'01.11. 
Elmar Ftlter Colll . . . .  W. llanll, Conn. 
Nippon Electric Co. , Ltd. . Tokyo, Japan 
Metu ElectroniCS Corp. . . . . .  Clark, N.J. 
Delta SemiCOnductor Inc . . .  Newport Deach, Cal. 
Dickson Eleclronlca Corp . .  ScottlJdalo. Arl�ona 
Alrco Supply Co. , Inc . . . . . . .  Wltchlta, Kaneu 
Wilco Product. . .Detrolt, Wlch. 
Thermollo)' . . . . . . . . . . .  Dil.llal, TeltlU 
$oUtran Devlcel Inc. • • Tappan, N. Y. 
Telefunken (CmbH) . .  Hanoyer ,Cermany 
Midland-Wright Diy. or 

Pacific 1ndu.trles,lnc . . . .  KanAt Cit)" Kanaal 
Bern-Tech . . . .  . .Newbur, Park, Cal. 
CaHf.Rclll\Or Corp . Santa Monica, Cal. 
American Componentl, Inc .. . ConlhOliocken, Pa. 
ITT Semlconduclor, a Diy. of 

Int. Telcphone and Telegraph 
Corporation . . . . .  Well Palm Beach, Fla. 

lIewleti-Pacltard Company. . . LOYeland, COlo. 
Cornell Dubller ElectriC Corp . Newark, N.J. 
Corning Claall Workl . . . . . . . . .  Corning , N. Y. 
Electro Cube Inc. . &n Gailrlel,Cal. 
WlIllaml Mr,. Co. . . . . . San Jose, Cal. 
The Spllore Co. ,Inc. Little Falll, N.J. 
Websler ElectroniCS Co. . .  . .  New York, N. Y. 
SclonlCI Corp. Northrldge,Cal. 
Adjustable auahil1lJ Co . . . . .  N. 1I01lywood, Cal. 
Micron Elecironici . .cardon Ctty. Lon, 111.and,.N. Y. 
Amprobe InSI. COlli. . .  Lynbrook, N. Y. 
Cabletronlcs . CoaIR Meu, Cal. 
1'q,'enUeth Centur), Cotl 

Sprtng Co. Silnta Clara, Cal. 
15801 Fcnwal Elect. Inc. . Framl"lham, MaSI. 
15818 Amelco Inc. Mountain View. Cal. 
16031 Spruce Pine Mica Co . . . . . . .  �ruee Pine, N.C. 
16179 Omnl-Spec.tra lnc. • .  Detroit, Ill. 
16352 Computer D1.ode Corp. . .  . . . . .  LocII, N.J. 
16554 Electrold Co. Union, N.J. 
16585 Bootll Alrcrart Nut Corp. . Pasadena, Cal. 
16688 Ideal Prec. Mcter Co. ,Inc. 

De Jur Meter Dlv. Br�lyn, N. Y. 
16158 Delco Radio DI •. of C. lot. COlli . . . .  Koir;omo. Ind. 
17109 ThermoncUcl tnc. Canop Park,Cal. 
17474 Trane:o: Company . . .  MO\lJ\lain View, Cal. 
17675 Hamlin Metal Productll Corp. Akron, 01110 
17145 AngstrQhm Prec.lnc. No. Hollywood, Cal 
17856 Siliconlll: Inc. . . . .  &.innyvale.Cal. 
17870 McGraw-EdI-an Co. . ManchellOr, N.II. 
18042 Power Dc.lgn P-"ctnc Inc: . . . . . . .  Palo Alto,Cal. 
18083 Clevlte Corp. Semiconductor OJy . .  Palo Alto,Cal. 
18324 Slgnctlcs Corp. 9.>nnyy",]e,C;o1. 
18416 Ty-COlr Mll.CO. ,Inc. . . .  Holllllton. Man. 
18486 TRW Elctct.Comp.D1v. Del Ptalncl, III. 
18565 Chamerlc. Plaln�\Ue. Mall. 
18583 Curtis In8trumenl,lnc. . . . .  MI. Klmco, N. Y. 
18612 Vishay Instrumentll Inc.. Malyern, Pa. 
18813 E.1. DuPont IU1d Co . •  Inc • . . .  Wilmington , Del. 
18911 Duranl Mrl.CO. . . . . .  Mllwaukee,WI .. 
19315 The Bendix Corp. ,NawlpUoa " 

Control Diy. Teterboro, N.J. 
19500 TlIomu A. Edison Indultrlel , 

DI"'.or McCraw-Edison . . Well Orange, N.J. 
19589 Coneua . .  Baldwin Park, Cal. 

From : Handbook 9.>pplementl 
H4-1 Dated January 11110 



Appendix A Model 3400A 

CODE LIST OF M A N U FACTURERS (Continued) 

C ... 
No. Manufacturer 

Addt"" Code 

, .... 
111701 
10113 
una 
U355 
11520 
23020 
23042 
23183 
24455 
24655 
24881 
26365 
,6<" 
26851 
"'" 
, .... 
28�O 
30817 

33173 
ntH 
38196 

3628'7 

31942 
39$43 
40920 
40931 
421H 
431190 
446�� 
..... 
. ,  ... 
48620 

... " 
"'OO 
521183 
54294 
55026 
551133 
551138 

51137 
50'" 
5&474 
511448 
59130 
80141 
11115 

821111 
83143 
8411511 
. "" 
.. ,,' 
88348 

10%18 
70'" 
10318 

10411 
10485 
10583 
11le14 
7090' 
70991 
11002 
71034 
11041 

11218 
11nll 
11288 
11313 

11400 

11438 
11447 
1100 
11461 
11411 

LRC EleelronJcI . . . . . . . . . .  lIoriehea.d.t, N. Y. 
Electra MIg. Co . . . . . . .  lndependence ,bllSU 
General Ab"oruu Corp. Philadelplda, h. 
EXeC\llone, Inc. Long 'Iland CII)" N. Y. 
Falnlr Bearing Co . •  Tile . . .  New Brltlan, COM. 
hl'lsleel Metallurgical Corp . . . . N. Chicago, Ill. 
Genenl Re«! Co . . . . . . . . . . .  Metuchen, N.J. 
TexlK':t.n Corp. . • •  lndlanapoU., lnd. 
8rlllih RadIo ElectronIc. Ltd . . .  Wuhlnst()l!" DC. 
C.I!:. Lamp Division , Nela Park , Cleveland, Ohio 
General Radio Co . . . . . . . .  Weal Concord, Mas., 
Memcor Inc. ,Comp.DI.,. . . . . . .  Hllnllngton,lnd. 
Grle. Reproducer Corp . .  " New Rochelle, N. Y. 
Grober, fUe Co. of America,w. Carlstadt, N,J. 
Compac/HoUI.IIler Co. . . . . . . .  HoHIllter, CllI.. 
Hamilton Watch Co. LanC;Ll!lter, Pe. 
Hewlett.Packard Co. Palo Alto, Cal. 
Heyman Mr,. Co. . .  . . . . .  Kenilworth, N.J. 
lnstrument Speclaltlel Co., 

Inc • • • • • • • • • • • • • • • • . • .  Little Falle, N.J. 
G. E. Reul .. l", TUbe Dept • • • • •  Owen.boN>, Ky. 
I..ectrohm Inc. . . . . • . .  Chicago, Ill. 
Stanwyck Coil Products, 

Ltd. Ha .... kesbury, Ontario, Canada 
Cunningham, W.H. " HIli, 

Ltd. . . Toronto, Ontario, Canada 
P.R. MaIlM), " Co. ,tnc . . . . .  indluapoll., Ind. 
Mechanical lnduatrle. Prod. Co . . . Akron, OhiO 
Miniature Precision Bearlnp,lnc . .  Keene, N. II. 
Hono)""'ell Inc . .  ' . . . .  Mlnneapolls, Minn. 
Muter Co. . . Chicago, 1II. 
C.A. NM,ren Co. E,.lewood, Coto . 
Ohmlle Mf,. Co. . . . . . . .  SkoIde, 111. 
PelUl E",. "Mle.Corp. .Doylutown, Pll. 
Polaroid Corp. . . Cambridge, Ma .... 
PreCision Thermometer " 

lnlt. Co. . . . . . . . . . . .  Soutlu.mpton, Pa. 
Mlcrowe .. e "  Power TUbe DI ... . .  Waltham, Mu •• 

Rowan Controller Co . . . . . . . .  Weatminater, Md. 
H P Co . ,  Med. £lec. 1)1.. Waltham , MaN. 
Shallcrou Mfg. Co. . . . .  Selme, N. C. 
Simpson Electric Co . . . . . . . . . . .  Chicago, Ill. 
Sonotono Corp. . . .  Elmsford, N. Y. 
Raytheon Co. Commerclal Apparat\ls 

.. S)'elem DI.. So. Norwalk, COIUI. 
� ... ldl,. F"lbre Co. , Inc. . • TonaW1tlda., I'f. Y. 
Spr:l.l\le Electric Co. NMth Adams, MI. ... 
SlJperlor Elect. Co . . . . . . . . . . .  Otletol, COM. 
Telex Corp. . . . . . .  TIIlaa, Okla. 
Thomu " Belt. Co. ' . . . . . .  Ellubetb, I'f.J. 
Trlpl.tt Electrical hat. Co . . . . .  Blurfton, Ohio 
Union SWitch and Signal DI ... 01 

Wuthl,hOllse Air Brake Co. . .  Pittsburgh, Pa. 
Unlyernl Electric Co. . . . Owosso, Mich. 
Ward· Leonard Electric Co . . .  Mt. Vernon, N. Y. 
Wuttrn Electric Co. , Inc. New York, N. Y. 
Wuton In'l. Inc. Weaton·l'fewark . .Newark, N.J . 
Wltlek Mfg. Co . . . . . . . . . . . . . .  Chlcego, Ill. 
Mlnne.ata Mini .. " Mf,. Co. 

Revere Mlncom DI.. . . . . •  , St. Pl""l ,  MIM. 
Allen Mfg. Co. . Hartford, COnti. 
Allied Control .New York, N. Y. 
AUmetal Serew Product Co. , Inc. 

. .  . .  . . . . . . .  (lardell Clly, N. Y. 
Amplex, DI •. of Chry.ler Corp. . Detroit, Mich. 
Atlantic India Rubber Workl, Inc . . .  Chicago, DI. 
Amperlte Co. , Inc. Union City, N.J. 
AOC Praducli Inc:. . . . .  Mlnneapolle, MIM. 
Belden Mf,. Co. . . . . . . . .  Chlcaco, Ill. 
Bird Electrtc Corp. . . .  Cleyeland, Ohio 
Blrnbach Radio Co. New YMk, N. Y. 
Bliley Elfctric Co. ,Inc. . . . .  Erie, Pll. 
8oeton Gear Wor'" Dlv. Of 

M ... rray Co. of Tellu . . . .  Qulncey, M.ae •. 
Bud Radio, Inc. . .  Willoughby, Ohio 
Cambrldp Thermlonlca Corp. Cambrklge, Maee. 
Camloc Paetener Corp. . . Paramue, N.J. 
Cardwfll Conderaer Corp. 

. . . Llndcnhuret, L . t . ,  N. Y. 
Bullmann MIg. Dlv. of 

McGra ... ·EdI.an Co. 81. Louie, Mo. 
ChicaCO Condenser Corp. . . . . . .  Chicqo, Ill. 
Calli. �rlnc Co. ,Inc. • . . .  Plco·Rlvera, Cal. 
CTS Corp. . . . . . . . . • .  . Elkhart, Ind. 
ITT Cannon Eleclrlc Inc. LOll """elu, Cal. 
Cinema, Diy. Aeroyox Corp . . . .  Burbank, Cal. 

00015·49 
Re.lsed: Ma)" 1910 

No. 

11482 
71590 

11616 
71100 
11101 
71144 
111M 

11964 
72138 

726111 
72856 

72699 

72165 
72825 
72928 
"'" 
" ... 
12982 
13061 
13016 
13136 

13293 

13445 
13506 

13559 
13586 
13682 

13134 
13143 
73193 
13646 
" ... 
13905 
131157 
14276 
14455 
74881 
14868 

14910 
,,.., 
7326' 
15318 
75382 
15818 
75111S 
16005 
76210 
16433 

18481 
764113 
16530 

16545 
76103 
16854 
71068 

71015 
17221 

71252 

17342 

""" 
11638 

71764 

719611 
18189 

18211 

78'" 
18290 

Addreee Code 
Manufacturer Addre.e 

C. P. Clare " Co . . . . . . . . . . . . .  Chlcac:o, Ill. 
Cenltalab Diy. of 

Globe Union lnC. . • .  MII .. aukee, Wle. 
Commercial Plastics Co. . . . . .  Chlcago, Ill. 
Cornleh Wire Co. , Tile . . .  Ne .. York, N. Y. 
COlO Call Co. ,Inc. Providence, R.I. 
Chlc:&&O Miniature Lamp Works . . .  Chlcll&O, Ill. 
ChIch Mfg. Co. , 

Iloward B. Jonee DI... . . . . . . . .  Chicaao, Ill. 
Dow Corning Corp. . . Midland, MICA. 
Electro Motlye MIll. Co. , Inc. 

. . , . Willimantic , Conn. 
OiallCht Corp. . . . .  Brooklyn, N. Y. 
Indiana. General Corp. , 

Electronlca Di •. . . . . . . . . . . .  Keaeby, N.J. 
General Instrument Corp. 

Cap DiviSion . Ne .... rk, N.J. 
Drake Mig. Co. Itarwood Heights ,  Ill. 
lIugh II. Eby Inc . . . . . . . . .  Phtladelptlla, Pa. 
Oudoman Co. . . .  Chlc:q:o, UI. 
EIaeUc Stop Nut Corp . . . . . . . . . .  Union, N.J. 
Robert M. Hadle), Co. . Los Ancele., Cal. 
Erie TechnolOfllcaJ Product., Inc . . . .  Erl., Pa. 
Hansen )oU,. Co. , Inc. . . , Princeton, Ind. 
Ii. M. lIupcr Co. . .ChIC.l.jlO, 01. 
lIeUpot Di ... of Beckman lnIt. ,  Inc. 

. . . . . . . . . . . . . . Fullerton, Cal. 
lIulhes Produea. DI.lslon of 

Ii ... ghcs Aircraft Co. . .  Newport Beach, Cal. 
Ampcrex Elecl. Co. . . .  Hlck,vllle, L . t  , N. Y. 
Bradley So!mlConcNclor Corp. 

. . . . . . . . . . . . . . . N .... fIll .. en, Conn. 
Carll", Electric, Inc. . .  IUrtford . Corm. 
Circle P Mf,. Co . . . . . . . . . . . .  Trenton, N.J. 
Goorge K. Giarrett Co. , 

Dlv. MSL IndulltrlclI , Inc.. Phlladetphla, Pa. 
Federal SCre .... Products, Inc . . . . .  Chlcaco, III. 
FI.cher Special Mfe. Co . . . . .  Cinclnnali, Ohio 
GeIlll!ra1 !nd ... etrle. Co. , TM . . . . . Elyria, Ohio 
Ooahen Stampl .. ' Tool Co . . . . . .  Goalle", Ind. 
JF'D Electronic. Corp . . . . . . . .  Brooklyn, I'f. Y. 
Jennlngll Radio Mfg. Corp . . . . .  8.r.n Joae, CaJ. 
GrooYe·Pln Corp . . . . . . . . . .  Rldgeflekl, N.J. 
Sisnallte lAc. . . . . . . . . . .  Nept\lne, N.J. 
J. H. WIM.8, and Sane • . . .  Wlnchesler. Mu.e. 
Ind ... etrla.l CondcMt'r Corp . . . . . . .  Chlcago, Ill. 
II. F. Prodvct. Di.lelon of 

Amphenol·80rS Electronic Corp. 
Danbury. Conn. 

E. F. Johnllon Co . . . . . . . . . . .  Wueca, MIM. 
International Rell.lance Co . .  Philadelphia, Pa. 
Keyetone Carbon Co., Inc . . . . .  St. Marye. Pa.. 
CTS Knlghle, Inc . . . . . . . . . . . .  Sandwich , m. 
K ... 1ka Electric Corp. . Mt. Vernon, I'f. Y. 
Lena Elc.::trlc Mfl. Co. . .Chle:lgQ , III. 
Llllleluse, Inc. • Del Plalnee, 111. 
Lord Mfe. Co. . . . . . . . . . . . . . . .  Erie, Va. 
C.w. Marwedel . . . . . . . .  San Francl.co, Cal. 
GeMtal InJItrument Corp. , 

Mlcamold Dlyilion . . . . . . . . .  Newark, N.J. 
Jamel Millen Mfg. Co. , Inc . . . Malden, Moi ... 
J.W. Miller Co. . .  . . ,  , 1.0' Angelce, Cal. 
CInc:h·Monadnock, Di,. of United Carr 

F':letencr Corp. . . . .  San Leandro, Cal . 
Mueller Electric Co. . . . . . .  Cleveland, Ohio 
National Union . . . . . . . . .  Newark, N.J. 
Oak Man ... facturl", Co. . . .cty.lal Lake, fll. 
The Bendix Corp. , 

Eledrodynamlu 01... . .  N. Hollywood, Cal. 
PacifiC Metal. Co. . . . .  SIIn Pranci8Co, CaJ. 
Phaostran In&trument and 

Electronic Co. . • • • • • •  So. Pa.sadena, Cal. 
Philadelphia Steel and 

Wlro Corp . . . . . . . . . . . . .  Phlladelphla, PlI. 
American Machine " Foundry Co. 

Potter " Brumfield O1v . . . . . .  Princeton, Ind. 
TRW Electronic Componenta DI ... Camden, N.J. 
Ceneral Instrument Corp. , 

RctcU!ier DI.lelon . . . .  Brooklyn, N. Y . 
Rllillance Products Co. . . .  Harrilibure, Pa. 
R",bbercrafi Corp. of Calif. . Torrance, Cal. 
Shakeproof Dhl.lon 01 

illinois Tool Worlu: . . . . .  EICin, m. 
SI'ma . . . . . . .  . . .  So. Braintree, Mue. 
Slgnal lndlcalOr Corp . . . .  , . .  New York, N. Y. 
Str ... thers·Dllnn Inc . . . . . . . . . .  Pitman, N.J. 

No. 

76452 Tbompeon·Bremer " Co . . . . . . .  Cblca(O, Ul. 
16411 Tilley Mfe. Co . . . . . . . . .  Su Francl8C(l, Cal. 
16488 Stackpole Carbon Co. . . . . .St. Mary" Pa. 
18493 Standard TlIom.an Corp. . . .  Waltham . Ma ... 
'J.85S3 Tlnnormll.n PrQd ... cta, Inc . . . . .  CleYeland, Ohio 
18190 Transformer Elllineetl . . . .  San Olbtlel, Cal. 
78941 Uctnlte Co. . . . . Newtonyllle, Ma. ... 
79138 Waldee Kohinoor Inc . • •  Lolll lllla.nd City, N. Y. 
19142 Veeder Root, Inc . • • • • • • • • .  Hanford, Conn. 
1\12.51 Wenco MIS. Co. . . . . . . . . . . . .  Chlcq:o, Ill. 
19721 Continental·WlrE Eleclronlcs Corp . 

· . . . . . . . . . . . . . . . . . .  Philadelphia, Pa. 
791163 Zierick MI,. Corp . . . . . .  New RoclMille, N. Y. 
80031 Mepco O1,lelon of Seeeione Clock Co. 

. . . . . .  Morrillo .. n. N.J. 
8ooS3 Preetole Corp. . . .  Toledo, Ohio 
80120 SehnllUr Alia)' Praducta Co. Ellubelh, N.J. 
80131 Electronic industries ASlfOC iaUon. 

&aldaN! lube or Ieml-eonductDr doYice, 
any manufacturer. 

80201 Unlmax $wItch, DI • • Muon EleclronlCl 
Corp . . . . . . . . . . . . . . .  Walll,.ford, Conn. 

80223 United Transformer Corp . .  , .  New York, N. Y. 
80248 Oxford Eleclrlc Corp . . . . . . . . . .  CllIcago, Ill. 
802114 BourRl Inc . . . . . . . . . . . . . . .  Rlvetllde, Cal. 
80411 Areo DI ... or RoberUibaw Controlll Co . 

· . . . . . . . . . . . . . . . . . . .  Columbu., Ohio 
80486 All Star ProdllCte Inc. . . Dellance, Ohio 
8O� Avery Label Co. MOntOYIa. Cal. 
80583 Hammarlund Co. , Inc . . . . . . .  Mare 11111, N.C. 
80640 SteyeRl, Arnokl, Co. ,Inc. . .  808ton, Man. 
80813 Dlmco Gta)' Co . . . . . . . . . . . . .  Dayton, Ohio 
81030 Internatio .... l lnllt. Inc . . . . . . . .  Or ..... , Conn. 
81013 Crayhlll Co . . . . . . . . . . . . . . .  LaGra,.e, m . 
8109� Triad Tranllformer Corp . . . . . . .  Venice, Cal. 
81312 Wlncl)e'ler Elec. DI •. Litton Incl. , Inc. 

. . . . . . . . .  . Oakyllle, Conn. 
8134' Military 8pec.lflcaUOlI . . . . . . . . . .  . 
81483 International Rectifier Corp . •  El Segundo, 00.1. 
81541 Alrpax ElectrtmlCII, Inc . .  Cambridge , Maryland 
81880 Darr)' Control., Diy. Barry Wright Corp. 

· . . .  , . . . .  , . . . . . .  Waterto .... n, Mass. 
82042 Carter Preclelon ElectriC Co . . . . .  Skokie, III. 
82041 9porti hnda, Inc. , Copper ite.llt 

Electric DI •. . . . . . . . . . . . .  Iloix*en, N.J. 
82118 ElectriC ReiUlator Corp . . . . .  Norwalk, Conn. 
82142 Jeffen Electronice Di.lllion of 

�r C .. rbon Co. . . . .  0... lloIe, Pa. 
82110 t'alrchlld Camera I: Inst. Corp. SpaC1!" Defense Syslem. DI ... . ParamuI, N.J. 
82201 Maprle 1ndv.strlee, Inc . . . . .  Greenwich, COM. 
822111 Sylvania Electric Prod. , Inc. 

Electronic T\!be Diyl.lon • . . .  Emporl ... m, Pa. 
82378 Allron Corp . . . . .  East Ncwark. llarrl.an, N. J. 
82389 SWltchcnft, Inc. . . .  Chicago, Ill. 
82641 Metale " ControleInc. , 

Spencer Product • . . . . . . . .  Attleboro, Ma ... 
82168 PhIUlpll·AdYanCl Control Co . . . . . . .  Joliet, III. 
821i186 Rcsearch Producte Corp . . . . . .  lotadl.on, Wle. 
828'11 Roltan Mfa:. Co. , Inc . . . . . .  Wood.lliOCk, N. Y. 
82893 Vector Electronic Co . . . . . . . . .  Glendale, Cal. 
83058 Carr hltellCr Co. Cambrld,e, Maee. 
83081 N ..... fIllmp.hlre Bali 

Dearllll, Inc:. .Peterborouc!!, N. H. 
83125 Oeneral lnJltMll1leni Corp. 

Capacitor DI.... Darlington, S.C. 
83148 ITT Wire and Cable DIY . . . . .  Loa Angele., Cal. 
13188 Victory EIII. Corp. . . . .  Springfield, N . J .  
63298 Bendix Corp. , Red Bank D I  • • . • Red Bank, N.J. 
63315 Hubbel l  Corp . . . . . . . . . . . . . .  M ... ndeleln, m. 
83324 ROAn Inc . . . . . . . . . . . .  N ..... port Beach, Cal. 
83330 SmUb, lIerman H. , Inc. Brookiyn, N. Y. 
83332 Tech Labs . . . . . Palilades Park, N.J. 
83385 Central Scre .. Co. . . . . . . .  Chicago, 111. 
63501 (levitt Wire and Cable Cu. , DI ... of 

Ametace Corp . . . . . . . . .  Brookfield, )'Iael. 
83504 Burrouchl Corp . •  Electronic 

TUbe DI •. . • . • . • •  , • • • • . .  PI .. lnfield, N.J. 
63140 Union CarbiM Corp. , Consumer 

Prod. Dlv . . . . . . . . . . . .  New York, N.Y. 
83111 Model Eng . .. nd MIg. , Inc . . . .  lIunUngton, Ind. 
83821 Loyd ScrucP Co. . . .  Feet ... e, Mo. 
83942 AeronauUcal lnst. " Radio Co . . . . .  Ladl , N.J. 
84111 Arc:o Electronlce lnc . . . . . . .  Great Neck, N. Y. 
843M A.J. Glueller Co. , Inc . . .  SIn FranCiSCO, Cal. 
84411 TRW Cal,.cllor Dlv. . . . .  Ogallala, Neb. 

Prom: ltandbook 9.lpplemente 
114.1 Dated Januuy 11110 



Model 3400A Appendix A 

CODE LIST OF MANUfACTURERS (Continued) 

COO, Coo, Cod, 
N,_ Manufacturer Address No. Man"facrurcr Address No. Manufacturer Addreu 

94810 

8S454 
8S41' 

8$414 

85660 
85911 

86174 
86191 

86579 

..... 

86928 

87034 

8'7216 

87473 

87664 
87930 
88140 

88220 
88698 
89231 

89473 

89479 
8&685 

90030 
90179 

90365 

90763 

90970 

91146 

91260 
91345 

91418 
91506 

91637 

91682 

91673 
91737 

91827 

91886 

Sarko!! Tar%.lan, Inc . . . . . . . .  Blooml�on, Ind. 
Boonton Molding Company • • • • • .  Boonton, N. J. 
A. B. lloyd Co. . San Franclaco, Cal. 
R. M. Bracamonte tc Co . . . .  San Franclaco. Oll. 
Kolled Kords ,  Inc . . . . . . . . . . .  Hamdl!n, Conn. 
Seamless Rubber Co. . . . . . . . .  Chicago. nJ. 
Fafnir Dearing Co. . . . . . .  Los Angeles ,  Calif. 
CUlton Precision ProducUi Co. , Inc. 

. . . . • • • CUrton Hell{ht.8, Va. 
Preel&ion Rubber Products Corp. Dayton, Ohio 
Rullo Corp. of America, Elettronle Compo 

& Devices Division . . . . . . . .  Hurleon, N.J. 
SeUlrom Mfg. Co. . . . . . .  Glcncb.le, Cal. 
Marco Indu!:ltrles �Im, Cal. 
Phl\(:o Corporation (Lansdale Division) 

. . . . . . . . . . . . Lansdale, Pa. 
Western Flbrol,Ls Clau ProducUi Co. 

. . . . . . . . . . . . . . San Francisco, Cal. 
Val\.Waters " Roe:er8 Ine . . .  San Franclseo, Cal. 
TOWler Mig. Corp. . . .  Providence ,  R.I. 
Cutler_Hammer, lne. . .  Lincoln, Ill. 
Gould-National Batteries, Inc • . .  St. Palll, Minn. 
Ceneral Mills, Ine. . . . . . .  Buffalo, N. Y. 
Graybar. Electrie Co. . . . .  Oakland, Cal. 
G. E. DiBtrlbuting Corp . . . . .  Schenectady ,  N. Y. 
Seellrl!y Co. . . Decroll, Mietl. 
United Transformer Co . . . . . . . . .  Ch.lcago, Ill. 
United Sloe Machinery Corp . . . .  Beverly, Mass. 
U. S. Rubber Co. , COl\Sllmer Ind. " 

Pla.eliea Prod. D1v • • . . . . . . . •  Passale, N.J. 
BeUevllle Speelallly Toot Mig. , Inc. 

. . . . . . . . . . . . . . . . . . .  Belleville, Ill. 
United Carr Fastener Corp . . . . . .  Chicago. Itl. 
Bearing Engineering Co . . . .  San Francl8eo, Cal. 
ITT Call1\(ln Elect. Inc. , Salem Dlv. 

. . . . . . . .  $l;lem, M:l.!Is. 
Connor �rlng Mig. Co . . . .  San Francl8eo, Cal. 
MUler Dial "  Nameplate Co. EI Monte, Cal. 
Radio Materials Co. . . . . . . . . . .  Chleago, 111. 
Allpt !nc. . . . .  Attleboro, Ma88. 
Dale Electronics, Inc. . Coillmbue ,  Nebr. 
Elco Corp. . . . . .  WUlow Grove , Pa. 
Eplphone Inc. New York, N. Y. 
Gremar MI�. Co. , Inc. . . . . .  Wakefield. Mass. 
K F Development Co. Redwood City, Cal. 
M.alco Mfg. , Inc . . . . . . . . . . . . . .  Chicago, 111. 

91929 Honeywell Inc. , Micro Switch. DlvlBlon 
Freeport, lli. 

91961 Nahm-Bros. �rl", Co. OaJllanci, Cal. 
92180 Tru.connector Corp . . . . . . . .  Pe",body, MaaB. 
92367 Elgeet Optical Co. , tnc. Rochester, N. Y. 
92807 TcneoUte IlUIulated Wire Co. , Inc. 

. . . . . . . .  . .  . . .  . . Tarrytown, N. Y. 
92702 IMC Magnetics Corp . . . .  Westbury, L.I. , N. Y . 
92966 IIlIdson Lamp Co. . . .  Kearney, N.J. 
93332 Sylvania Electrle Prod. Inc. , 

Semiconductor Dlv. . .Woburn, Mass. 
93369 RobbilUl " Myer8 Inc . . . .  Nllsarkls Park, N.J. 
93410 Stemeo Controls ,  Dlv. of Esse. 

Wire Corp . . . . . . . . . . . . . .  �slleld, Ohio 
93632 Waters Mig. Co. . Culver City, Cal. 
93929 G. V. ControlB Livingston, N.J.  
94131 General Cable Corp. Bayonne, N.J . 
94144 Raytl>oon Co. , Compo Dlv. 

Ind. Compo Operations . . . . . .  Quincy, Man. 
94148 Scien tIfIc ElectroniCS 

Products, Inc . .  , , Loveland, COlo, 
941504 Wagner Elect. Corp. , 

Tung-Sol Dlv. Newark, N.J. 
94197 Curtlss-Wrlgllt Corp. , 

Electronics Dlv, . "  . . .  East Pattcrson , N. J, 
94222 South Chester Corp. . . . . .  Chcster, Pa. 
94330 Wire Clotll Products, Inc . . . . . . .  Bellwood , Ill. 
94375 Automatic Metal Products Co . .  Brooklyn, N. Y. 
9<\882 Worcester Pressod Aluminum Corp, 

. , . .  , , . . . . . . Worcester , Mass. 
94696 Magnecralt Electric Co, . . . . . .  Ch.lago, nl. 
95023 Cle-orge A. Philbrlek Reeearchers, Inc. 

. , . Boston, Mass. 
95146 Alco Elect. Mfg. Co . . . . . . .  Lawrence, Mass. 
95236 AlUes Products Corp, Olanta, Fla. 
95238 Continental COlUlCclor Corp . . . Woodside, N. Y. 
95263 Leeenft Mig. Co" Inc. . .Long Island, N. Y. 
95265 National Call Co. . . .  Sherldan, Wyo. 
95275 Vllramon, Inc, . ,  . . . . .  Bridgeport, COM, 
95348 Gordo.s Corp. . . . .  Bloomfield, N.J. 
95354 Methode Mfg. Co. Rolling Meadowa, m. 
95566 Arnold Englneerin8 Co. . . , . Marengo, Ill. 
95712 Dage ElectriC Co. , Inc. f'ranklln, Ind. 
95984 Siemon Mig. Co. , . .  Wayne, Ill. 
95987 Wecke6ser Co. . . . . . .  Chicago, lU. 
96067 MlcrOWlave Assoo=. ,Wellt, Inc, . .9.Innyvale, Cal. 

96095 HI-Q D1v. of Aerovoll Corp. . . Olean, N, y, 
96256 ThordarllOn-Melssner Inc . . . .  Mt. Carmel, ill. 
96296 Solar Mig. Co. , , • • . . • • . .  Los Angeles, Cal. 
96396 Microswltcll, Dlv. of 

Minn. -HoneyweU . . . . . .  Freeport, m. 
96330 Carlton SereII' Co. Chicago, Ill. 
96341 Microwave ASSOCiates , Tnc . .  Burlington, Mass . 
96501 ExceL Translormer Co. . . Oakland, Cal. 
96506 Xcellie , Inc. . . . . . .  Orchard Park, N. Y. 
96'133 San Fernando Elee. MIg. Co. San Fernando, Cal. 
96881 ThomllOn Ind, Inc . . . .  , . . .  Long llIland, N, Y . 
97464 Industrl.al Retainl� Ring Co . . . It"vW&'ton, N.J. 
97539 Automallc " Precision MIg . . . Englewood, N.J. 
97979 Reon ReSl!!tor Corp. . . Yonkers, N. Y. 
97983 Litton System Inc. , Adler-Westrex 

Commun. Dlv. . . .  New Rochelle, N. Y . 
98141 R_Tronles, Inc. . Jamaica, N. Y. 
96159 Rubber Teck, Inc . . . . . . . . . . .  Gardena, Cal. 
98220 HeWlett-Packard Co" 

Medical Elec. Dlv. . . . . . . .  Pa5adena, C",I, 
98218 Microdot, tnc, . .  , , . So, Pasadena, Cal, 
98291 Sealeclro Corp. Ma.muonccll, N. y, 
98376 Zero Mfg. Co. . . . . .  Burbank, Cal. 
98410 Etc Inc. Cleveland, Ol>lo 
98731 General Mills Tnc, , ElectronicS Dlv. 

. . .  Mlnncapolls. Minn. 
98734 Paeco Division 01 Hewlett-Packard Co. 

. . .  Palo Alto, Cal. 
98821 North Hills Electronics, Inc . .  Glen Coye, N. Y. 
98978 Internatlonal Electronle Research Corp . 

. . . . . . . . . .  Burbank, Cal. 
99109 Columbia Technical Corp. . New York, N. Y. 
99313 Varian Associates . . . . . . . . . .  Palo Alto, Cal. 
99378 AUee Corp. Wlncl>csler . Mass, 
99515 Marsllall Ind. , Capacitor Dlv . .  Monrovla, Cal. 
99707 Control Swltcll DIvision, Controls Co, 

of America . . . . . . . . . . . .  £1 Segundo, Cal. 
99800 Delevan Electronics Corp, East Aurora, N. Y. 
99848 Wll� Corporation IndianapoliS, Ind. 
99928 Bran!lon Corp. WhipPany, N.J. 
99934 Rembrandt, Inc. . Boston, Maes. 
99942 Hollman ElectroniCS Corp . ,  

Semiconductor Divl610n . . . . .  E I  Monte, Cal. 
99957 Technology-Instrument Corp. 

01 California Newbury Park. Cal. 

The foUOWIlng HP Vendors l>ave no number a6slgned In tile latest !ilJpplement to the Federal SIIllply Code for Manufacturers Handbook. 

OOOOF Malco Tool and Ote Los Angeles, Calif. 
OOOOZ Willow Leather Products Corp . . . Newark, N.J. 
OOOAS ETA . . . . . . . . . . . .  England 
OOOSS Precision Instrumen! Camp. Co. Van Nuy', Cal. 

OOOCS Ilewlelt-Packard Co . ,  Colorado 
Springs Dlv . . .  , Colorado �rlngs, Colorado 

OOOMM Rubber Eng. " Development . .  Hayward ,  Cal. 
OOONN A "N" D Mfg. Co • • . . . . . . . . .  san JO.8(l, Cal. 

OOOQQ Coo!tron . . . .  
OOOWW Callrornla Eastern Lab . 
OOOyy S. K. Smltll Co. 

. . . . Oakland, Cal. 
. , . Burl�on, Cal. 
. . Los Angeles, cal. 

S U P P LE M E NTAL CODE L I ST O F  MANUFACTURERS 

00015.49 

ReVised: May , 1970 

Cod. 
No. M .... ul.clu'.' 
97913 industrial Elcctronlc 

Hardware Corp. New York. N. Y. 

From : Handbook Supplements 
114-1 Dated J",nuary 1970 



HEWLETT S PACKARD 

SALES & SERVICE OFFICES 
AFRICA. ASIA. AUSTRALIA 
,...ERlCA ... "'1110.-. 

-... 
�'r,';"-IIC 
Poto ..... :-;:_ IINft ' .... I'm' 199 hi &.II 13 tIlIIo OCWIIC-,.. .... 

...... 
,-
�= .. E�_ ' '' U  
�= ":&, ... " -1'111 '  
,-
'tlWIW 
c.- l(llet'" l_ 

"U5TIIALIA _."""""' _ ..... 
'17r 1:.,. SlIM! ""'_ 'IIoc:IP>I 3Il1ll PO ... lI __ ... 'HI _l'. '" .,.usl 
, ... JI014 CoIoIt Il£Wll.t.All _ ... 
_ -.., ,.,  ..... 

"' � 
' 1 1nolo;t s... ... -�.�� ... )/J'1 
I .... 2'!I!I1 � IIf:WPAIID � 
""""" � -... ,�"t�1IoM ,. ....... JII.1 S .  
' "  21251t 
I •• USl6ADf.L CoMo HI WPAAO lD(lJoIO( 
--------

� 141 ':r."" _. I IIODI 'III .��S 
I .... � P(AI" c.. Ilf:WI'ARO I'Ulll4 
-...... ...... 
ll:l.:::"':"! s.-.. 
� ' 1 2tiOII 
I • •  H133 
III.· ��1 CIllo 1f.'WI'MD CA/j8(AAIo 
---
�'l.!..111 
l-. lI11oeo1 ........ 

,� ... =::-:t& s.. .. �I: I:: a.-, .... Ulll .l5TWIo£ 

CANADA 
ALelflTa 
�tw!ea PlItU .. tClnwl llll "" I IGnQI..., A .. �"" !lGon 
Til ,IQJjI5UI1I I'MI: IIf.IJI 1411 (On; 
_ PlNtt �! llil 
" 5"2",- $ ( $ooII .e C:'r.OI 1tG '11 
III I:U: 'In � .. 

QUA ... _ ...... CoItoIIIOr$ ()oty 
G.-_� �t_ ....... 110 , � "" I:"M'i,;!.]"'l 
tIlIIo EAflM(D \101M 
_GICONG ScM« • CI ,""", -., '-" ' 0  eo. 111 -,"", - -
_ ... -:1.�' 5 '.. "181 SOl"" lOt 
tIlIIo IOMI)ICO """" ..... 
.0. _ SIII lll - .... � ...,.. , .. ... 
��MI 
, .... 1116 c- kUlIllOSt 
..... � ltd ... 
::�s...""' 1oIq  �"!1.t?m 
,. -c- fROSlllUl 

... s.. llll _ b _  -i!l:I! ...... ' •• oS 0' I .... ] , CoIoIt 1lII"51"'" 
11M 5loI lid ''''' CMI �  �:rur-' 
,- � c.. k\.lS'"", 
.... � tlD 
, .... SnoI ' 0 "' .  
C*_lOII 00' 'III nOll1 , . .... � IIlUESlAR 

","" SIaI lll "",, 5\11 _. " _ � IIC  
==' 110 ... 'III U l2 "  
,. "" IM>t IlUlS'AR 

_ .. w ..... -'''''A ....... ''''''' 
f�� S6G&'S 
'. G 
c.. Il.UIS'AR 

IRmSH COLU""A 
m1'l.-��) llll 

.... _"'" lit' ��Ut=\OI 

- � � --. 
..... 1511 "'-'!M GaooI'Io "" c....- .... ,., ..... ttl l2II6') 12.1' l2'm 
I*' G06S" CllIIt aU,I($IAM 
..... SIlo I'� 
,·,·111.1 
s... .. a... """ __ loOIII Oill 
lll l'Oll'1 r.l121 c-. aUO"DSi ''' '!011 
IIto.o SIM lIlI 73?t SIaooI L .. 1u(Jo _ .. .. 001 .. -, .... 3111 CMo!o • .u1A1I 
IIIuo Sial UI -.-... _ -� llll.1 
tIIIIr ktll""'" ,� ,.. 
INOOHUIA 
BlIICA _ P '  
P O  ... ,. ht�" ,-"".11 ,-
T .. � � ._ 
,- -
_ . .-. 
I(lIC.tI _ P I  
53 Jl  1Itp �  1:= 
IIRAr:L �_, .  fAII_""l 0... "' _  ...... LII " � SIr'" 
P O  Iloo 250" ._. 
, .. ... " 
,. -CoIoIt IaSTtl I ... _ 
J .... AH 'I' __ l'IcbtI llII .... -1-»1 ;r:, �l�� = w,=r Io!( ZJ '" 
V� _ I'IcbtI I. 
-_ ... ..-. 
2 .. "-2 _ _  ..... 
0.."" 1061 
'" " ntl nl"l 1M< S3l2 31& 'l'1li' 0S«a " ........ _ _  lll --� - -
��,�r '''' 

�-. 
�1tII "-tkII1I ICanotSol lll 51J C8nIutySl - -
::iiti'r:" �� IWX. I1�I" lUI 

CENTRAL AND SOUTH AMERICA 
.�. _·PDinI .. ...... COI..ONIIA --- I ( t  l_ -. .  AoN� � "  -". � ,  ... I I  IIt l_lt ...... m " �fI ... �_a8 tItttIl l l10 ,,1$ 
IOOII_'� .. AoI�_ ...... e.:tl T .. ;Il�''5253"60 1:e.��I':=:".i.!M IOI", .. I P (  , .... - ... '11 .... 11 
�. - �- _ .... -:sr- , _  ..... u .. �-- ,_ ..... .. 
., .... _ SoIoa en.. I)o1 CHILI COSTA fIIC.t. � ,u =�-:-.JIIII CWIUoc.I c. _ s .  ' "  ""M �11ll �'Zl tllt CillltIll •• _ ,  , J  I •• 3!.6OII'" G-.. 2111 � IOIY _ _  M 

f:"�3
1 ... -

"UL ''' 2'*'J 

_ 'IC_ .. .... I .... MlIICIO' C/It..IIn c.. GAlGoJll s.. _ 
t (  t lilli CoIoIt cw.t:1 -..,. 
l1l/I ',. to'*' ICUAOOfI 

,-... _u ... ,uOS)IIiIV'$1 �II"'-'Co ,� A f Y","""" eo..ooNII Lilli 
01:11' _ _  5' =,,':: lit "" __ No III 'III �1' II lI' .. HII P D 800 1t15 U'I"" �':'I!;; 111l' 

.... , .... _*� 1ftII 1II , .. �'loII ,.'.on.Ol4 CIIIIII 1t{Wf'toCIC S. P_  c.. GlMCO ...... - - ... 
_ I'II;U'fOO"" 
I l C  LIllI IIooaf'lel'� -- " Til �'71 no n IoUI 
CaIIIo .. WfYoO, .... ..... 

rO'OO"" _._. UI NEWUO\LANO ,...,.,' ........ _ � lfII l I U. 1· ..... ' 1_ . _ " ' � _  "'-... ... � - , l' .... _. n' ".......,- _ ......-'II IIoI�J" In2 'iii. :)U l2I)I YIIf' 'tOIt I� l HIII 
�= ....... UO '0 k."" --��" 11r.I '_ Sn _ _  
;:0 .::�t1:� ,_ Ill ." CIIII. HtWPIOI ........ 
l'�. _hc"'�. 
- - _ PxI¥II (N I l llII 

']'I J IouIIo CllO '_ P_�I _"-c-. 

��'G1b =' Z4
J 261 ''''"' .. ..,.,.., �.-�r.�� KENYA = �� .-.-.. T�I ........... S. _ 

Ii �)llll =-=N�'" ' 0  Iloo. IIllII .. - - -�56�1:1W l'tc.r.... GPt ... _"" 
P O  lIoo; 'DO 

==""''''''1( 1 )1101 .-'" I�<'Ig 
P O lo. 111012 , .... I't!oI MlOiSUl' 

trt. ... ........ c- Dl.'lllo\la-. 
- �s.r.�LII I. l)IIIMoSi 
, ... ll2'I)'17301 PO "' 1  '*" ";1.\I.IIlO ,...,., 141'11,..,.51 

KOfIEA �;;; ........ I'�""'- ,- "" �. c:a. DIN'''' w ........ 
C P O  10. 1103 
0. _""" .,., .. .... --... 
�. �T'lI l ll11 

. -
'" " _I 13 R14 , "' - -
, .... K<'IJ. CfwI. __ 

1111 IIW 019 CIIIIIo MTllUCO SfIIII CoIoIt.O(NUl � � .... --... I_. _ SoIo -.. �JIl..... . =��s:.:. llI 
_ � hI  P O  .. 133 
'" K!. _� .. �w. �, ,*' Wll7t05 c.. DUI' ..... a.-�:"�7'" l.m s... 1IoM 
�-" � PAOltlUlG 
M()U. ... IOUr: l /j � t. 
112 , ,.. "lit 0 t_ c... """" " 
L __ __ 
III 11011 '"'' , ... .. I'Dl """' .. o - .... 

_Ascona _on p� Ie-! til "' _  ... po 8001331 _ " IlY W  'III l102! .... rm IWl .111 «12 on 

-... '--_.1_ ,--' 0  ... ... 
1II0 1_I, Cetvtrfl �. '" !la.1U 'lit. O1" 'J� 1I - -
U . S  .... vAOOfl --' '''--'1OoCII_ " . �  _ . ..... 11.-... ..... _ .... -'" 2Sl1t; 
au,ft"'LA .. � 
-.- ll """ .... ' .. ,-, G .... _ ... C� III Oil�W , .... .  , , ...... Goo 

.�-
,.--,. "'1710,. "'* ...... .... ' . 11  !ooOIl -. , .. " �' 
' .... 311:U T( .. �. 
c.. 11f.11Il _ 

n.. � ___ -,. �': 'Z:''=-RNl "'-
"'" CoIoIt l .. nll� 

""'-..... __ Ie-) lll 
11U_ • .o O>  0.-.«0I't �('��Uln= 
_. Pado:n ..., till 
6871 "'"" 0-
MI .... rtr.: ltV I. ,. '''IC s.illO 1Wl " 'H241 

�"" - - -5 '  .. C., f __ � t' "  .... COlI til V.--.. •• 10012 D f  
'" lelIoQ.UJ:I 
1_ I17 U �l 

--"'--51 .... tv ..... � ... l' .. �:;�II�'t." 
I_ WII) 
��� _ '.IOG ....... ...... 
(_I .... �i: nm.l:llSi c.t IIOTll!4N ......... 
'AMA .... _ ..... __ . S A  ' O "" �  
CoII S-L_ 
C _ IIO P  ... _. , .. " 21011 1_ )1311111 '--' --CoIoIt (UtlflOTj,-

�"'KIIUN "'-- ' CooDoq UI -"--. ---...... , 
, .. )11011 512121 , •• KI!P< C*t CO()P(AAIOA 1ti,11;Ioi 
_ ' � LII -.�,-
��tz"1 c.t TUI!..cs ......... 
,HIU''''''U I .. C\IIIoftI .... _ �  "'--... 
=-�lar·· 
, .. "II. � m !$:l  
Tilt. »It O'IUME 
"MOO' .... J;ot,I'_ SoIII 
U _____ 
P O "' )OloI  

f:=, ts_l 
1_ l1li 1112 

.....-
_ ..... -

''''' l UI .. , .. ,... ..... ...... lItH """SWIll h .. 11 _.PO ... 511 
::=; l 

, .... 1'If'SG FlS lI'" CoIoIt lIf:Wf'oO;. s-.-. 
SOUnt ...,RICA 
�_ ,.",.. S-_ ("" I lli =''' . ....:.it:. -.... ,, -
�'I':''':';h::'' '" cz,10e01' 
I_ SM).471:!JM CoIoIt H(WI'IIQ JDHAIME5aI'IG 
_",,- s.._ P ���� _Old l"iioi CIpo "'_ ,.!.II 1'IIII , .. _ c.nw  _0. ... 
_. c.._.'. I" j,).� .. , 
I .... " ... 
_-hWft $.a "'-P�"L:.�� 
�tt:'=.'. ..... . ," , .. ... ,·It.a.,._nzo '_ "l'fSoI CoIoIt llf:WI'0 

OUf.IIC 
"""!a� l'CIIIIdoJ llI m """"",,", _.a-.. 1tIIIII IGI �r��:L�: 1U .·Ullotl !IPQ. 

'''''Aau"" IJ �Slll � __ ,(_ -
�c:..,. 
' D IIoo 616 CIoIo 4l  fII" ... ..".... .-I" • 5011 _11 
_ ..... , 

NOV 
f:"C.::'O -. $ • lilt 14S s. ...... CIIotIIo 10» ,- , 
I. " 111:1 c- lL-IIrDl_ 
PUVlTO RICO _.-PtclIr. ___ ..... .... .. -....... 
PO ... � _w _ ---c.tn "'" CoIIMy c... _ ... 
I" (ICII! 1W·IJW'1'U!l.7'IM 
I .... 1ACo""�" 

UflUOUA'I' 
.... �_ S A  -.., -_ _  2111 c- .. c....lll -.-
111' 100" 02 
_ ...... -

��� H ....... "-t .. _ " AjoItlIOlO 5Ot3l. c._ .. 
I __ Sq. '_I I,_IIIUI � ..... -
C._ lOt 'III IHIoI)I 15 ..... �.l5*]1 I .... H'" HlWPACIl ClioIt If(WPA�CIr_ 

fOfI AIIU,S "'OT Ul1UJ. COfU ACT -'-- -JlOO _ ... 
,. ... AIIO tIMor .... KlOI �"�t!;�l� 
c.. HlIIII'IIIOI P ... ... , .... 0:11 UOII IDI-.tm 



• 

EUROPE. NORTH AFRICA AND MIDDLE EAST 

UNITED STATES 
:��I'6S 
l72O W.  "'" Sact_.� 
T. 41111 tIJ·l41i,1 
_ _  00 ... ,,, .. ZUU .... � W,:I'l 
'. 111'),,.,. 
COI.OflAOO 
$600 s..... UtIIII' "'"'''' (...- 10" 0 
Ttl ClGJl 17l )oO�S 
COtiHfCllCUT 
Itl_ DIM - "" - �  ::'lnm.= 
'�ORIOA 
' 0  ... '(710 ;t8OIj w OWl"" ,." ..... , • • �_ .... 33301 
T" (�I 'll l'OX1" 
'J"�10 
�r-nru;'I 
'0 ... ,)1'0 
1111 l .... f_ c. on. ... )7101 
hi UO�).!ot 2lOll 
'0 ko I� 
_ ... :lnn hi (<<HI �:J4._' 
... , .... ' 0  teo 'CMOS ........ »"'. h i ('�) t56 1 500 lin " ' '''''''' 

=.:-.:ro� 101 1<IaoI) /lHI:IIt 
KIIWU �On.o����111 ttl {IIIII �U!6 

�, "" _  .... -�. Ttl (l1ll1/1 __ T"*'! t1o-m li'l 
t_ ... , 117. 
JS1'It1 T_ o. "m- -::·P.:!�= 
_m 13iI1 _ � .or 
�� Iwx"i;&'".l'lW 
� .. 
==IQ Iii 1]Ii\Jla _  NogIII (lltl l3II WI 
ICENT\.ICIIY 

"'ecIo�OoIr 
...... ..... :WOl�Or .... �. lowln" �I' 
I. I�" '�I)1) 
LOUISIANA 
' 0 100 100 ln8 _ _  1 � ­
hl./5Ooil m WO I  

.,.A"Yl.AN!;J 110'_""'" _ " lGI 'oI 'JlllIlW s.oo TWX 110-111·" )1 
��:­�I':�= 
..... $SACttUSETT. 32"_"" L··mmW,n 
:X"11��= 

2 

lENNEJ.s.(1 'l(""wMIo ModouIs.r-ooIy 
Iii (615) �1·�71 

"N._ ... �s��� 
TEl'" 
PO "' 121' 
to l E  1It..-1Id ,u._._ ,.. 
,. (21t) :I'll tlOI 

, et  "'21"'" 
... _ ... ... ,� 
__ nlll ,tI C11J1 111«1OO 
� ..., ""- "* _ .. _ rtnl 
'II t512IUO-li1&' 

�� 
2110 Sol.- 127C1 Wnt  s. ... 
f:(����'" - .... 

"" 



• 

Model 3400A Appendix C S MANUAL BACKDATING CHANGES 
MODE L 3400A 

RMS VOLTMETER 

This manual backdating sheet makes this manual applicable to earlier instru­
ments. Instrument-component values that differ from those in the manual. 
yet are not listed in the backdating sheet. should be replaced using the part 
number given in the manual. 

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes 

322-.401-. 528- and 714- 1.  14 and 8 thru 12 806-07926 thru 08125 8 thru 12 and 14 
322- or 
401-00351 thru 00700 1 thru 5. 7 thru 1 2 .  and 14 806-08126 thru 08614 9. 10. 1 1 .  12. 14 

401-00701 thru 02125 1. 3. 4 . 5. 14. and 7 thru 12 806-08615 thru 09325 10. 1 1 . 12. 14 

401-02126 thru 03025 1 . 4 . 5 .  14. and 7 thru 12 806-09325 thru 11525 11.  12. 14 

528- 1 . 5 . 14. and 7 thru 12 952-11526 thru 12125 12 . 14 

714- 1. 14. and 6 thru 12 
979-12126 thru 

0979A13725 13 

714-06526 thru 06925 Note f 1  All 1 5  

714-06926 thru 07925 1. 14 and 8 thru 12 

CHANGE #1 Figure 6-3, andReplaceable Parts: Substitute Figure C-l for Figure 6-3 and replace any 
component according to Table C-l.  

CHANGE H2 

CHANGE #3 

CHANGE 14 

Section IV. Theory of Operation: 
Serials prefixed 322-. 401. 528- and 714- with chopper amplifier board 03400-66504) 
does not have an emitter follower stage prior to the demodulator. In Section IV 
delete any reference to emitter follower Q604. and change reference designator 
Q605 and Q606 to Q604 and Q605 respectively. 

Delete C305. -hp- Part No. 0160-0763. on Figure 6-1 and in Table 7 - 1 .  
Add a dashed capacitor In parallel with R301 thru R304 and R306. 

REASON: This capacitance obtained by connecting a wire from R301 and C302 
junction to a blank switch lug near R306 and R308 junction. 

Change Q405 to -hp- Part No. 1850-0099. and CR401 to -hp- Part No. 1910-0016. 

NOTE: Both Q405 and CR401 should be replaced with components listed in Table 7-1 
if either component fails as bias on Q405 is a function of both. 

Change Figure 6-4, Power Supply Schematic. A7. to the following: 

90VAC TO 
A6-3 

+77V 
TO 

A6-4 

90VAC TO 
A6-' J. J. J. r- - - - 19 - - - - 20 - - - - 17-- - - -- - - -- - - -- - - --

R704 
36K 

R70!i 
20K 

1 6

�-----------t----------�r-----------�----------��-I 
C.702 

21 �--�-*--' 

R702 
47K 

C - l  
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CHANGE #4 (Cont'd) Table 7 - 1  Replaceable Parts: 

CHANGE #5 

CHANGE #6 

NOTE #1 

CHANGE H 

Change R701 and R702 to -hp- Part No. 0693-4731,  47 kll. Delete C711 
(0160-0167), C712 (0180-0282), R712 (0687-2241). R713 (0686-2225). 
Q706 (1854-0022), and CR718 (1902-0046). 

Change A7 Board Assembly - Power Supply to -hp- Part No. 03400-66505. 
NOTE: -hp- Part No. 03400-66507 is directly interchangeable with 
03400-66505. 

Figure C-l and Table C-l: 
Change capacitor C602 to 35 /iF (-hp- Part No. 0 180-0064). 

Change resistor R630 to 100 kll (-hp- Part No. 0683-1045). Also. change 
transistors Q601 to -hp- Part No. 1850-0060, Q602 and Q603 to -hp- Part 
No. 1850-0062. 

--------- NOTE -----------

To reduce meter jitter replace all of 
the above components with components 
listed in Table 7 - 1 .  It is also re­
commended to change resistor R606 
to a 33000 resistor described in Table 
7-1. 

Some instruments (Serial Prefixed 714-) may have a 1 J.l.F capacitor for C602 
(Figure C-l). If C602 fails or 11 low frequency oscillations (±5% ) occur on 
meter change C6D2 to 10 IJ. F  described in Table 7-1. 

Instruments with serial number between 714-06226 and 714-07525 have a 470an 
resistor for R606. If R606 fails or if meter jitter occurs replace R606 with 
3300.0 resistor described in Table 7-1. 

--------- NOTE ----------

Some instrwnents with serial number 
between 714-06526 and 714-06925 in­
clusive have a different second atten­
uator assembly than the one described 
in this manual. Check the value of 
resistor R301 on the second attenuator 
assembly. If resistor R30I is 1500 
disregard manual changes described 
below. If the value of R30I is other 
than 1500. and the Sertal No. is within 
the range shown above. make the follow­
ing manual changes: (Change #7) 

Figure 6-1. Second Attenuator Schematic and Table 7-I.Replaceable Parts: 
Change value of R301 thru R311 as follows: 

R301 to 1801l 
R302, R304. R306. R308 and R310 
R303. R305 

to 410. 27!l 
to 277. Oil 
to 277. 71l 
to 189.31l 

R307, R309 
R311 

Add the following note to Schematic and Replaceable Parts List: 

-------- NOTE -----------

Resistors R302 thru R311 are a matched 
set. A replacement set may be ordered 
under -hp- Part No. 03400-69502. See 
Service Note P-03400-69502 for additional 
information. 
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A6 CHOPPER AMPLIFIER ASSEMBLY (03400-66504) 

, ... -,\ IDSS02, ,. _ _ _ _  � 
\ .... _ "  t_v.:,-q,�J 
A5 

CHOPPER 
ASSEMBLY 

SHOWS BASE ORIENTATION 
� � f ,------" eOOOOOOOOOOOOOt!) I.O-__ e'" 

Model 3400A 

NOT E:  THIS SCHEMATIC APPLIES TO SERIALS PREFIXED 322-, 401-, 528-, a 714- ONLY. 

ASSEMBLY (03400-66504) 

FROM A7-I'O 
-17.5V 

�HO;;;;ER AMPLIFIER 

---< i. �/ __ �� ______ �-�1�7'�5V� ____ �CH�O�P�PfE�R�A�M�PL=I�F�IE�R� _____ �_� __ �-�17�'5�V _______ �� ________ -. 
I pro AS 

FROM A1-19 
90 VAC 

FROM A7-20 
+ 77V 

. PHOTOCHOPPER I ASSEMBLY WHT(,/ , - - - -, 

I o�OI 
�:02 

R�D < If-/ ..--+-_ .... 
"

+7�V 

FROM A7-17 / I 90 VAC �5f-----if---.J 
WHT- MODULATOR BLK I 

RED ,--, , I , r---":::�+""';�, '" , , I , 

CGOI 
50 

C603 (, t'\ eRGOf 
0.1 �� 7.15V 

C602 
10 

a6� Iv' 
+ -P' � 

-.13V 

RG03 
6eoo 

-3.5V 

R602 
6eoo 

-.45V 

I RGOI ! v�Cb t-_--+

33K �17 
: � r 
: L- �  _ _  J 

TO ���02 -�\rB�'c':'!(�
'
-«I�� 

56 

"7 

r 
C611 
0.01 

1 
R633 
leK 

R606 
3300 

a60� 

Iv 

I--
R604 
6800 

R60S 
6800 

\� ....;.;: -.30V >---
�CR602 

�q 
R632 
33K -.29 

�C612 
R635 �8ao 
2701( 

R630 C610 
10M I 

+" 

,1-

0,1 

R607 R60S 
8200 10K 

-9.8V � ,kC6D4 

...... -1----. 
IV 
\!;! Q603 -.67V 

R631 
33K 

, 

f---
� CR603 

FS!-J.OV 
I/IOS�-0.15V 

P/O AS 
PHOTOCHOPPER 
ASSEMBLY 
roEMOOUlATO� 

C6�5
1 

V5X/
j 

+ 1 '-J 1 , , 

: (tr : + 

' ; , t---� 
(FREQUENCY STABILIZING FEEOBACK) 

R609 
56 

IrP \b 
C60S 
10 

RSIO 
390 

R616 
22K 

0604 

CRS04 

OIRECT -COUPLED 
EMITTER 

FOLLOWERS 
R617 
1800 

-----, 
L�211T_J 

1 »>--rn FS!-J.6V C609 I C"OS'-rv 0605 ::,sJ� � 100 : Jl"-{��;:���IV 1 R625 ¥ , 
6eK +-----1----� 9')-..... -{ 

MI v .l- R619 I R3 * 
R624 R620 292.4 I I.SK I7A 
S8K 120K ... "'" ... ..... __ .., 'V 10) I 

R5 
eo 

C6D7. • C60e 
0.01 -f=- -+ 3.9 I R4

> 
CAL 

50rCW CLR 

R615 
33K 

I 

R623 I 
" ___ 

3 
.. 
9
",
O
r
K
_� ___________ ... �, • 

BlK � "7 " ) 
+7SV 
FROM 

A7CIB(+) 
R622 
3900 

RS21 
24.3 

R9 
470K 
1/10 

SCALE 

RIO 
36K 

R7 
200 

-+ 77V ADJ 
I 0 Re * 

390 L R634 

- - ---,/;]-- - - - 15.
--- - - ----- - - ----- _ _ ______ ....JI 

+75V FROM A7CIB(+)5 
," --_. ----- , 

t } '�---:t----- -' �R;';-O�OUPLE PAIR - ;A;" 'Of--V-'D-E-O-A�P-L'IF-'-E-R-A-S-S-EM;LY (03400-6650�' - � 
I +

�r-----------------------� r
+
---'-

I
�--+-----+-----+-----+-----+-� 

I ( --- ) TC401 TC402 

(FREQUENCY STABIUZING FEEDBACK) 

AMPLFIER OUTPU.�T 
_________________________________________________ I� _______ �-ll� I FROM _ GNO 

VIDEO AMPLIFIER FROM A6-14 
(A4, 

NOTES 

1. ------

• 

PRIMARY SIGNAL PATH . 

AC FEEDBACK PATH. 

DC FEEDBACK PATH. 

2. · OPTIMUM VALUE SELECTED AT FACTORY; AVERAGE VALUE 
SHo,vN. 

(SUMMING FEEDBACK) 

COPYRIGHT 1965 BY HEWLETT-PACKARD COMPANY 

R6 
30 

Appendix C 

FUll SCALE 
AOJ 

3. -# CABINET GROUND. 

4. W PRINTED CIRCUIT GROUND. 

S.UNLESS OTHERWISE INDICATED; RESISTANCE IN OHMS, 
CAPACITANCE IN MICROFARADS. 

Figure C-l. Photochopper A5, Chopper 
AmplUier A6. and Thermocouple 
Pair {Part of A4} Schematic and 
Parts Location Diagram 

6. L-_-_::J DENOTES REAR PANEL LOCATION. 01768-1 C-3/C-4 
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Model 3400A 

REFERENCE 
DESIGNATION 

A6 
A5 

C601 
C602 
C603 and 

C604 
C605 
COO6 

C607 
C60S 
C609 
C610 
C611 

C612 
C613 

CR601 
CR602 
CR603 and 

CR604 

Q601 thru 
Q603 

QOO4 
QOO5 

R601 
ROO2 thru 

ROO5 
ROO6 
R607 
R608 
R609 
R610 
R611 thru 

R614 
R615 

R616 
R617 
R618 
R619 

Manual Backdating Changes Model 3400A Page 5 

Table C-l. Replaceable Parts 

-hp­
PART NO. 

-------------- NOTE 

DESCRlPTION 

ThiS table applies to instruments with serials 
prefixed 322-, 401-, 528-, and 714-, with 
chopper amplifier board 03400-66504. If a 
03400-66508 chopper amplifier board is in­
stalled use Table 7-1 and Figure 6-3. 

Assembly: chopper amplifier board 

Appendix C 

03400-66504 
1990-0017 Assembly: photoconductor chopper part of A6 

'0180-0081 
0180-0032 
0150-0084 

0180-0111 
01S0-0224 

0150-0093 
0180-0022 
0180-0039 
0180-0119 
0150-0093 

0180-0156 
0180-0039 

1902-0046 
1910-0016 
1901-0025 

1853-0036 

1854-0033 
1853-0016 

0683-3335 
0683-6825 

0683-3325 
0683-8225 
0683-1035 
0683-5605 
0683-3915 

Not assigned 

0683-3335 

0683-2235 
0758-0043 
0727-0100 
0727-0063 

Note 
Matched neon subassembly (OS501 and 
DS502) available under -hp- Part No. 
1990-0206 

50 /J.F +20% -15% 10 vdew 
10 /J.F +75% -10% 12 vdew 
0. 1 /J.F -20% +80% 50 vdew 

2 /J. F  2 5  vdew 
10 /J.F 10 vdew 

0. 01 /J.F -20% +80% 100 vdew 
3. 9 /J.F 35 vdew 
100 /J.F 12 vdew 
1 /J.F -10% +100% 25 vdew 
0. 01 /J. F  -20% +80% 100 vdew 

880 /J.F - 10% +100% 1 vdew 
100 /J. F 12 vdew 

Diode breakdown 7. 15 V ±10% 
Diode germanium 60 piv 
Diode silicon 100 piv 

Transistor silicon PNP 2N3906 

Transistor silicon NPN 2N3391 
Transistor silicon PNP 2N3638 

33 kl) ±5% 1/4 W 
68001) ±5% 1/4 W 

33001) ±5% 1/4 W 
82001) ±5% 1/4 W 
10 kl) .5% 1/4 W 
561) ±5% 1/4 W 
3901) ±5% 1/4 W 

33 kl) ,,5% 1/4 W 

22 kl) ±5% 1/4 W 
18001) ±5% 1/4 W 
10001) ±1 % 1/2 W 
292. 41) ±1% 1/2 W 

C-5 
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REFERENCE 
DESIGNATION 

R620 
R621 
R622 
R623 
R624 
R625 
R626 thru 

R629 

R630' 
R631 and 

R632 
R633 
R634 
R635 

CHANGE #8 

CHANGE #9 

CHANGE #10 

CHANGE #11 

CHANGE #12 

CHANGE #13 

C-6 

Manual Backdating Changes Model 3400A Page 6 

Table C-l. Replaceable Parts (Cont'd) 

-hp- DESCRIPTION PART NO. 

0683-1245 120 kll ±5% 1/4 W 
0727-0013 24. 31l ±1% 1/2 W 
0683-3925 39001l ±5% 1/4 W 
0683-3945 390 kll ±5% 1/4 W 
0683-6835 68 kll ±5% 1/4 W 
0758-0076 68 kll ±5% 1/4 W (met lim) 

Not assigned 

0683-1065 10 Mil ±5% 1/4 W 
0683-3335 33 kll ±5% 1/4 W 

0683-1835 18 kll ±5% 1/4 W 
0683-5605 561l ±5% 1/4 W 
0683-2745 270 kll ±5% 1/4 W 

Table 7-1, Replaceable Parts: 

Model 3400A 

Change Part No. for transformer Tl to 9100-0344. Note: Color of leads given on 
schematic does not apply to 9100-0344 transformer. 

Figure 6-4, Power Supply Schematic, and Table 7-1, Replaceable Parts: 
Change value and Part No. of following components: 

R701 to 56 kll, -hp- Part No. 0687-5631 
R702 to 56 kll. -hp- Part No. 0687-5631 
R709 to 330 Il, -hp- Part No. 0683-3315 
C703 to O. 022 IlF. -hp- Part No. 0170-0024 

Page 6-9/6-10 and Table 7-1: 
Change following components: 

R718 to 75 kll, -hp- Part No. 0683-7535 
R730 to 11 kll, -hp- Part No. 0683-1135 
R731 to 6 . 2  kll, -hp- Part No. 0683-6225 

Page 6-9. 
C3A and C3B were . 01 J.lF 

Page 7-2. 
Change rear panel Part No. to 03400-00202 

Page 7-3. 
Preferred replacement (or C3 is shown. 

Page 7-5. 
Change J3 to Part No. 1251-0148 

Page 7-8. 
Change WI to Part No. 8120-0078 

Page 6-7. 
Some instruments have a separate green wire 
from + 77 V to DS502 (on A5). 

Page 6-9. 
Substitute the �low parts locator (or A 7. 

Page 7-3. 
Change A7 to -hp- Part No. 03400-66507. 

Page 6-9. 
Substitute the below parts locator for A7. 
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-R732-

-R708-

-CR704-

-CR703-

-R704- -R705-

-R72�- -CR713-

-R71�- -R702-

-IHOI-
• --C701--'6"'",8· I 

e711 

--C703-- - R109- I -R710- -R711-
C704 C700!. 

-CR119--

-CR702-

-CR701-

CHANGE #14 

CHANGE #15 

A 7 
(hp PART NO. 03400-66507) 

Page 6-9,  
Delete CR720. Delete C705. Add C705 (. 01 � F) 
in series with R706 (47 k) from the base of Q704 
to A7 Pin 3 .  

Page 7-5.  
Delete CR720. Change Q701. 702 to 1850-0062. 
Change Q703, 704 to 1850-0040. 
Change Q705 to 1851-0017 (2NI304). 

Page 7-7. 
Add R706. 0683-4735, R: lxd comp 47 k 5% 1/4 W. 

Page 7 -8. 
Change R731 to 0757-0290 R: lxd met lim 6. 19 k 
1% 1/8 w. 

Page 7-2 . 
The -hp- Part No. ·s listed on page 7-2 of this man­
ual are for brown instruments. The part numbers 
for blue instruments are listed below: 

INDEX 
NO. 

1 
3 
5 
7 
9 

DESCRIPTION 

Front Panel 
Side Cover 6 x 1 1  sm 
Top Cover (with Handle) 
Bottom Cover 5 x 11 sm' 
Spacer 1/3 module 

-hp­
PART NO. 

03400-00201 
5000-0703 

03400-64102 
5000-0711 
5020-5388 

Appendix C 

C-7/C-8 



- -

HEWLETT � PACKARD 

03400-90008 PAINTED IN U.S.A. 
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