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HP «DEL 4274A MULTI-FREOUENCY LCR HETER
Serial Nurabers: $ee Tabla 1.

IMPROVEHENT FOR MEHORY BACKUP BATTERY

06JECTIVE:

TM * service note describes a component change on the A9 
MPU. This modiflcation applies to instruments equipped 
with option 003 and with the serial nunbers listed In 
Table 1. The modlflcatlon should be handled on a Marranty 
Always basis.

The A9 board without Opt. 003 can be applied with the 
modlflcatlon. But, it doesn’t need to «talcc any modification 
on such board. So we should make It clear that the inodl- 
fIcation should be applied only to the instruments with Opt. 
003.

STMPTQM AND CAUSE:

The characteristies of the Schottky diodes used for CR3 and 
C M  In the 1evel detector circuit on the A9 MPU board 
gradually deterlorate. This causes increased reverse bias 

, current whfch slgniffcantly shortens the life of the mauory 
back-up battery.

IMPtEMENTATION:

To proloog battery life, the Schottky diodes (1901-0518) 
should be replaced with general purpose diodes.

Ihe part number of the recommended replacement diode is:

hp P/N: 1901-0025

TW/fch/WA 9/80-33

«UyowiJoebPMP Salet O ü lxbor É *«  l'ÏO II 3 6 *  5000 ■ MMi»»»* O l l t t  feJJlWQO -S o u »  14041 0 6 6 1 8 »  - 12UM 
t« M«***eH 1^01 Aagt wil* ftoad , Pak» 4 *ro , Calikoawa 9MU04 (o  E iw ta». 1?17  * * t y o- O mt» t » «  f a i  ka*» Katfikep. Twkyg

O HEW LETT
PACKARD

Table 1. Applicable Instruments.

Serial Numbers
183BJ00101

00106
00)08
00110
oom
00112
00113
00114
00115
00116 nni»n
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C E R T I  F l  C A T I O I M

The Hewlett-Packard Company certifies that this instrument ivas 
thoroughly tested and inspected and found to meet its published 
specifications ivhen it ivas shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau’s calibration facility.

W A R R A N T Y  A N D  A S S I S T A N C E

All Hewlett-Packard products are warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo- 
nents listed in the operating manual, for the specified period. We 
will repair or replace products which prove to be defective during 
the w arranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or implied. We are not 
liable for consequential damages.

Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and re­
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual.
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Table 4-1

Model 4274A

Table 4-1. Recommended Performance Test Equipment.

Equipment Critical Specifications Recommended Model/Note

Capacitance Standards IpF ±0.03% 
lOpF ±0.03% 
lOOpF ±0.03% 

lOOOpF ±0.03%
Useable frequencies: up to 10MHz

HP 16381A 
HP 15382A 
HP 16383A 
HP 16384A

Resistance Standards O . W  ±10%
Ift ±10%

i o n  ±io%
lOOft ±0.03%

1000Q ±0.03% 
lOkfi ±0.03% 

lOOkft ±0.03%
Useable frequencies: up to 10MHz

HP 16074A . 
Standard 
Resistor Set

Frequency Counter Maximum frequency: >10MHz 
Accuracy: 0.001% (1 x 10 5)

HP 5314A

RF Voltmeter Voltage range: lmV to 3V rms f.s. 
Bandwidth: 10kHz to 10MHz 
Accuracy: 1%

HP 3400A

DC Voltmeter Voltage range: lOmV to 100V f.s. 
Sensitivity: O.lmV min.
Accuracy: 0.05%
Input impedance: >10MQ

HP 3465A/B

Test Cable BNC to BNC cable 1 ea.
Test Cable BNC to BNC cable (<10cm) 

(Replaceable by Open Termination 
included in HP 16074A).

2 ea.

Bias Controller (Needed for Option 001 or 002 
Internal DC Bias Supply Test).

HP 16023B

Test Fixture (Needed for Option 001 Internal 
DC Bias Supply Test).

HP 16047A

Test Leads (Needed for Option 002 Internal 
DC Bias Supply Test).

HP 16048A

HP-IB Controller (Needed for Option 101 HP-IB 
Interface Test).

HP 9825A/ 
w 9821OA/ 
w 98213A/ 
w 98034A

Signature Analyzer HP 5004A *

Oscilloscope
Bandwidth:10MHz min 
Vertical Sensitivity:5mV/div 
Holizontal Sweep Rate:l^s/div

HP 1740A*

is used for troubleshooting.

4-0



Model 4274A

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section provides the check pro­
cedures to verify the 4274A specifications 
listed in Table 1-1. All tests can be per- 
formed without access to the interior of the 
instrument. A simpler operational test is 
presented in Section III under Self Test 
(paragraph 3-5). The performance test pro­
cedures in this section can also be used to 
do an incoming inspection of the instrument 
and to verify whether the instrument meets 
its specified performance after trouble­
shooting or making adjustrnents. If specifi­
cations are found to be out of limits, check 
that Controls are properly set, and then 
proceed to adjustrnents or troubleshooting.

No te

Allow a 30-minute warm-up and sta- 
bilization period before conducting 
any performance test.

4-3. EQUIPMENT REQUIRED.

4-4. Equipment required for the performance 
tests is listed in Table 4-1 Recommended Per­
formance Test Equipment. Any equipment whose 
characteristics equal the critical specifi­
cations given in the table may be substituted 
for the recommended model(s).

Accuracy checks in this section use 16380 
series Standard capacitors (16381A, 16382A, 
16383A and 16384A) and the 16074A Standard 
Resistor Set. These accessory standards have 
the specifications which satisfy the per­
formance requirements for the accuracy checks 
and are especially fit for use as 4274A accu­
racy test standards.

No te

All components used as standards 
should be calibrated by an instru­
ment whose specifications are 
traceable to NBS, PTB, LNE, NRC, 
JEMIC, or equivalent standards 
group; or all components should bè 
calibrated directly by an author- 
ized calibration organization suCh 
as NBS. The calibration cycle 
should be determined by the stabiji- 
ty specification for each component.

4-5. TEST RECORD.

4-6. Results of the performance tests! may be 
tabulated on the Test Record at the 'end of 
these procedures. The Test Record lists all 
the tested specifications and their accepta- 
ble limits. Test results recor.ded at 
incoming inspection can be used for compari- 
son in periodic maintenance and trouble­
shooting and after repairs or adjusltments.

4-7. CALIBRATION CYCLE.

4-8. This instrument requires periodic veri- 
fication of performance. Depending [ on the 
use and environmental conditions, the jinstru- 
ment should be checked with the following 
performance tests at least once every year. 
To maximize instrument "up time", the recom­
mended preventive maintenance frequency for 
the 4274A is twice a year.

Performance Test Table

Accuracy Test Considerations ....  4-2
Accuracy Test Standards .........  4-4
Test Frequency Accuracy Test ....  4-6
Test Signal Level T e s t ..........  4-7
Self Operating Test .............  4-8
Capacitance Accuracy Test .......  4-11
Resistance Accuracy Test ........  4-14

Inductance Accuracy Test .../..... 4-16
Frequency-Phase Accuracy Test .... 4-18
Opt. 001 Int. DC Bias Test ...... 4-20
Opt. 002 Int. DC Bias Test ...... 4-21

Opt. 101 HP-IB Interface Test ....4-23

d-i



Section IV Model 4274A

---  ACCURACY TEST CONSIDERATIONS

This paragraph discusses how the 4274A accuracy is tested and verified. As the 
4274A has (because of its wider measurement capabilities), to a great extent, 
expanded the selectable measurement parameters, frequency and range along with 
high accuracy (as its features), the accuracy check ranges that need to be 
verified include some critical measuring regions where accuracies are diffi- 
cult to be directly compared to the specifications by using standards.

Measurement accuracies are tested by reading the displays when measuring Stan­
dard capacitors, inductors, resistors and other devices as references whose 
values are calibrated and certified by transfer of values from national stand- 
dards. Certain 4274A measurement range capabilities are out of the applicable 
ranges of the practical standards, so such standards, to satisfy the require- 
ments for checking on all the 4274A ranges, will be unavailable. The method 
then, is to check accuracies on the specific ranges at which the standards are 
applicable. Further corroboration for the entire range (to the instrument 
performance limits) is done by particular tests for evaluating full range 
accuracy.

Theoretical Background of Accuracy Checks.

The 4274A, in accord with its measurement principles, detects the vector im­
pedance (or its reciprocal value: admittance) of the unknown sample to be 
tested. The various measurement data provided, with respect to the 13 possi-
ble measurement parameters (L, C, R, D, etc.), are arithmetically derived 
from measured values of the right-angle vector components (resistance and 
reactance). For example, the capacitance value of a sample is calculated by 
the following equation relative to the capacitance-to-reactance values:

1
Cx = 2-rrfXm

Where, Cx is capacitance value of sample, 
f is measurement frequency,
Xm is measured reactance value of sample.

As discussed above, each measurement parameter is interrelated with the imped­
ance (or admittance) value so the accuracies on all ranges can be verified if 
the instrument satisfies specified accuracies for each one of its resistive 
and reactive measurement parameters, e.g. resistance and capacitance from the 
lowest through the highest test frequencies.

It is important to note that the accuracy is based on arithmetic relationships 
as are the parameter relationships. This theoretical background is pertinent 
to the corroboration of the accuracy evaluations which are done by simplified 
test procedures instead of time-consuming-tests on the 900 (approximately) 
possible combinations of the fundamental test parameters (measurement param­
eter, frequency, range, etc.).

4-2



Model 4274A Section IV

Corroboration Check Considerations

The test for measurement accuracy with respect to the vector impedance is made 
on specific ranges using standards, and on the other ranges by using alternate 
methods which are (theoretically and experimentally) proven to be practicable 
for verification of the ranges which otherwise would be uncertifiable because 
of the limitations of the standards. If the end results of these checks meet 
all the individual test limits, the instrument should satisfy its specified 
accuracies across its entire range. Then, how can these methods be explained? 
Let's look at the performance test articles.

Accuracy test procedures include checks for the following circuit sections:

1) Bridge Circuit Range Resistors.
2) Range Multiplier.
3) Bridge Balance Control.
4) Phase Detector.
5) A-D (Analog to Digital) Converter.

ACCURACY TEST CONSIDERATIONS -------------------------------------------------------

CAPACITANCE ACCURACY TEST verifies Range Resistor accuracy for the reactive 
impedance measurement from the lowest through the highest test frequencies. 
(Balance Control linearity and normal operations of the Phase Detector and A-D 
Converter are also verified).

RESISTANCE ACCURACY TEST does its verification in a manner similar to that for 
the Capacitance Accuracy Test, but for resistive impedance measurements. 
Thus, accuracies for both reactive and resistive components of the vector im­
pedance are verified.

SELF OPERATING TEST verifies the multipies of the Range Multiplier which 
extends the measurement ranges. The A-D Converter accuracy is also checked by 
this combined self-test function which enables automatic check of each one of 
these circuits.

FREQUENCY-PHASE ACCURACY TEST verifies phase-flatness characteristics (minimum 
phase shift) of the overall measurement section and Phase Detector phase accu­
racy from the lowest through the highest test frequencies.

No te

A set of detection phases, each different by 90 degrees, is used in 
the Phase Detector. If their relative phase angles are exactly 90 
degrees, the phase relationships of the detection phases on the vec­
tor DUT Voltage (or current) detected have no influence on the re- 
sultant accuracy. The accuracy of the right-angle detection phases 
is verified by both this test and dissipation factor checks associ- 
ated with the Capacitance Accuracy Test.
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Section IV Model 4274A

----ACCURACY TEST STANDARDS

1) Standard Capacitors.

The HP 16380 series Standard capacitors, featuring the four terminal pair con-
figuration, are recommended for use as performance test standards. The four
Standard capacitors 16381A (IpF), 16382A (lOpF), 16383A (lOOpF) and 16384A 
(lOOOpF) are calibrated at 0.01% accuracy (within 0.1% of their nominal ca­
pacitance values) at 1 kHz. For values at frequencies to 10MHz, an extrapo- 
lation of the calibrated values at 1 kHz is used (this is based on the careful 
consideration of their inherent residual parameter values and on the actual 
test measurement to verify the frequency dependency of the values). Capaci­
tance values at frequencies up to 10MHz ace read from the gragh given on the
data sheet of each Standard.

No te

A high capacitance Standard, useable in the high frequency region, 
is unavailable. Here's why:

A IOp F capacitor, for example, has an impedance value of 0.16ft at 
100kHz. A capacitance Standard would have, in addition, residual 
impedances which could not be neglected when compared to the pure 
impedance of 0.16£1. Thus, an attempt at tests which would use the 
Standard capacitor at the higher operating frequency ranges is not 
practicable.

2) Standard Resistors.

The Standard resistors used for accuracy checks should be practically pure re- 
sistances and should maintain an extremely low order of residual reactance at 
frequencies to 100kHz. The HP 16074A Standard Resistor Set, especially de- 
signed as standards useable over a broad frequency region, with four terminal 
pair configurations, is suitable for the accuracy checks. These thin film re­
sistors, which ensure negligible low stray capacitance and less skin effect, 
provide the Standard resistance values of 0.1^, lft and 10^ at ±10% and 100^, 
1000^, 10kft and lOOk^ at ±0.01% calibration accuracies to 10MHz (1MHz at 
lOOkft). Open (OS) and short (Oft) terminations which facilitate optimum zero 
offset adjustment as wel! as two quasi-inductors for inductance accuracy 
checks are included in the 16074A.

No te

The O.lft, lft and lOfi resistors are used as the (pure resistance) 
reference samples in the Frequency-Phase Accuracy Test.

3) Standard Inductors.

The 4274A inductance accuracy is theoretically certified if the capaci­
tance accuracy meets the specifications. Generally, inductors have unwanted 
parasitic impedances to some extent (that is, coil resistance and distributed 
capacitance). As these residuals significantly dominate the inductance values 
at high frequencies, inductance standards useable in RF region (higher than 
about 100kHz) are substantially unavailable. Inductors with higher inductance 
values have lower frequency limits.

t-CL



Model 4274A Section IV

-ACCURACY TEST STANDARDS'

If it is desired to check inductance measurement accuracy on least at one 
range, a quasi-inductor may be useful as a substitution test sample. The 
quasi-inductor offers an equivalent inductance (when connected to the 4274A) 
by a simple network circuit consisting of a capacitor and resistors. A quasi- 
inductor circuit is shown in the figure below:

Z - Rx + R2 + jtoCR! R2 
"1----

t

The equivalent inductance value is given by the equation:
L = C- R i- R2

The values of R and C are respectively measured to calculate the equivalent 
inductance value (prior to the inductance accuracy check). The HP 16074A 
Quasi-inductors offer the composite inductance values of 100yH and lOOmH. 
Useable frequency ranges for these inductors are given in the table below:

Sample Useable frequency range Recommended test frequency

lOOyH 100kHz to 10MHz 100kHz

lOOmH 10kHz to 1MHz 10kHz

No te

Component resistors Ri and R2 in the quasi circuit may be measured 
at dc with a high accuracy DMM. These high stability resistors need 
only be re-calibrated at the recommended calibration period of 6 
months. The capacitors should be checked before each test.

GENERAL

The standards should be of the four terminal pair configuration de­
sign to provide compatibility with the instrument. This minimizes 
reduction in reliability of the values due to the effects of the re­
sidual s associated with cabling and connections.
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Section IV
Paragraphs 4-9 and 4-10

Model 4274A

PERFORMANCE TESTS

4-9. TEST FREQUENCY ACCURACY TEST

4-10. This test verifies that test signal frequencies for 4274A meet the speci- 
fied frequency accuracy of 0.01%.

Frequency Counter

0 o
□ O O D

o 9□□□□□□□□

Figure 4-1.

i® ®

• B B Ê b ! |b BBBB-] jÖÖ

BBDp| BBB "b" (□□ 0000 
0* t S a □□ b H00 ~ “ “

Test Frequency Accuracy Test Setup.

EQUIPMENT:

Frequency Counter .......................... HP 5314A.
Test cable ......................... BNC to BNC cable.

PROCEDURE:

1. Connect BNC to BNC cable to 4274A UNKNOWN H cur terminal and to frequency 
counter input as shown in Figure 4-1.

2. Set 4274A Controls as follows:

MULTIPLIER .....................................  xl
OSC LEVEL ................................ fully cw
Test frequency ...........................  1.00kHz
DC BIAS switch (rear panel) ................... OFF
Other Controls ........................any setting

3. Read display output of frequency counter. Frequency readouts must be 
within 999.9Hz and 1000.1Hz.

4. Change test frequency setting and read frequency counter display output 
at each of the 11 spot test frequencies (and any optional frequency). 
Frequency readouts must be within the test limits given in Table 4-2.

Table 4-2. Test Frequency Accuracy Test.

Frequency setting Test limits

100Hz 99.99 - 100.01 Hz
120Hz 119.99 - 120.01Hz
200Hz 199.98 - 200.02Hz
400Hz 399.96 - 400.04Hz

1.00kHz 999.9 - 1000.1Hz
2.00kHz 1.9998 - 2.0002kHz
4.00kHz 3.9996 - 4.0004kHz
10.0kHz 9.999 - 10.0001 kHz
20.0kHz 19.998 - 20.002kHz
40.0kHz 39.996 - 40.004kHz
100kHz 99.99 - 100.01 kHz

Opt. Freq. ± 0.01%
No te

1) Test limits in above table do not account for reading error con- 
tributed by measurement errors in the test equipment.

2) If this test fails, the instrument requires troubleshooting.
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Model 4274A Section IV
Paragraphs 4-11 and 4-12

PERFORMANCE TESTS

4-11. TEST SIGNAL LEVEL (VARIABLE RANGE-TEST).

4-12. This test verifies that the variable range of the test signal level for 
the 4274A meets the specified range span of ImV and 5V rms at every test frequen­
cy setting.

Figure 4-2. Test Signal Level Variable Range Test Setup.

EQUIPMENT:

RF Voltmeter........................... HP 3400A and HP 3465A/B
Test cable........... BNC to BNC cable/BNC to dual banana cable

No te

Use RF Voltmeter calibrated for frequency response of 100Hz to 100kHz. 

PROCEDURE:

1. Connect BNC to BNC cable to 4274A UNKNOWN H cür terminal and to RF volt­
meter input as shown in Figure 4-2.

2. Set RF voltmeter range as appropriate to measure voltage of 5V rms.

3. Set 4274A Controls as follows:

MULTIPLIER.....................................  x5
OSC LEVEL ................................  fully cw
Test frequency ............................. 100kHz
DC BIAS switch (rear panel) ..................  OFF
Other Controls ........................ Any setting

4. RF voltmeter readout should be 5.00V rms or more (when the value is cor- 
rected for the voltmeter frequency response).

5. Change test frequency setting successively to lower frequencies (from 
100kHz) and verify that RF voltmeter readout exceeds 5.00V rms at each 
test frequency setting.

6. Set 4274A Controls in accord with table 4-3 and verify that all the test 
limits given in the table are satisfied.

Table 4-3. Test Signal Level Variable Range Test.

Control settings Test 1i mi ts
Test frequency OSC LEVEL MULTIPLIER

Each setting from 
100Hz to 100kHz

fully cw x5 greater than 5.00V rms

Each setting from 
100Hz to 100kHz

fully cw xl greater than 1.00V rms

Any setting fully cw
xO.1 greater than lOOmV rms

xO.Ol greater than lO.OmV rms

1 KHz fully ccw xO.Ol less than l.OOmV rms 
(Use 3465A/B)
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Section IV
Paragraphs 4-13 and 4-14

Model 4274A

PERFORMANCE TESTS

4-13. SELF-OPERATING TEST

4-14, The Self-operating Test checks operating conditions of the circuits (Range 
Multiplier for extending measurement capability to higher and lower ranges; Null 
Detector for bringing bridge into optimum balance; Buffer Amplifiers for accu- 
rately detecting potentials across DUT and range resistor; and Integrator for 
converting analog measurement quantities into digital) which are especially sig­
nificant for sustaining the specified accuracies. All the tests on these indi- 
vidual circuits can be accomplished easily and simply with the SELF TEST func- 
tion. To ascertain that these circuits satisfy the performance requirements for 
ensuring the specified accuracies, display readouts are compared with severe 
test limits. Because basic circuit operating conditions related to the accuracy 
are verified in this test, the instrument should be initially checked with this 
test for acceptability.

0 0 0 0

0 Ë D D
UNRNOWM OĈ  (EftO

i® ©  ©  S. 4  ?Tp □ □

Figure 4-3. Self Operating Test Setup.

EQUIPMENT:

BNC to BNC cable............................lOcm long, 2 required.

No te

If open (OS) termination of the HP 16074A Standard Resistor set is 
available, use it instead of BNC to BNC cable.

PROCEDURE:

1. Connect Lcimand L pot terminals with a BNC to BNC cable as shown in Figure 
4-3. Similarly Connect Hcimand H pot terminals.

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH TO OFF.

2. Set test signal frequency to 1,00kHz.

3. Press SELF TEST button and then DISPLAY B function D button.

No te

Self test item number (in this case "1" which means the first step) 
is displayed in DISPLAY A unit indicator as shown below:

4-8



Model 4274A Section IV
Paragraph 4-14

PERFORM AN CE TESTS

4. DISPLAY A and DISPLAY B readouts should be within the following test 
1imits:

DISPLAY A ............................... 00+160 counts
DISPLAY B ............................... 00+160 counts

5. Press DISPLAY B function Q button. Self test item number "2" is dis­
played.

6. Set test signal level and frequency as follows:

MULTIPLIER ..................................  xl
OSC LEVEL .............................  fully cw
Test frequency ......................... 1.00kHz

7. DISPLAY A readout should be within the follwing test limit: 

DISPLAY A ................... -1000.00+160 counts.

8. Change test frequency to 100kHz.

9. DISPLAY B readout should be within the following test limit: 

DISPLAY B .........................00+160 counts.

10. Press DISPLAY B function ESR/G button. Self test item number "3" is dis- 
played.

11. Set test signal in accord with step 6 and repeat test steps 7, 8 and 9

12.

above with respect to the third self-test step.

Press DISPLAY B function X/B button. Self test item number "4" is dis­
played.

13. Set test signal in accord with step 6 and repeat test steps 7, 8 and 9

14.

above with respect to the fourth self-test step.

Press DISPLAY B function L/C button. Self test item number "5" is dis­
played.

15. Set test signal in accord with step 6 and repeat test steps 7, 8 and 9 
with respect to the fifth self-test step.

16. Press DISPLAY A A% button. Self test item number "7" is displayed and
MULTIPLIER is automatically set to x 0.1.

17. Set test frequency to 10.0kHz.

18. Display readouts should be within the following test limits:

DISPLAY A ........................................ 00±160 counts
DISPLAY B ........................................ 00+160 counts

19. Change test frequency to 100kHz.

20. Display readouts should be within the following test limits:

DISPLAY A ................ .....................  .00±500 counts
DISPLAY B .............................. ........ ,00±500 counts

No te

Self test item 6 does not exist.
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Section IV
Table 4-4

Model 4274A

PERFORMANCE TESTS

Table 4-4. Self Operating Test Summary.

Test 
i tem

Press
button

Control settings Test Limits

MULTIPLIER OSC LEVEL Frequency DISPLAY A DISPLAY B

1 D 1.00kHz .00±160 counts .00±160 counts

2 Q xl fully cw 1.00kHz -1000.00
±160 counts

xl fully cw 100kHz .00±160 counts

3 ESR/G xl fully cw 1.00kHz -1000.00
±160 counts

xl fully cw 100kHz .00±160 counts

4 X/B xl fully cw 1.00kHz -1000.00
±160 counts

xl fully cw 100kHz .00±160 counts

5 L/C xl fully cw 1.00kHz -1000.00
±160 counts

xl fully cw 100kHz .00±160 counts

7 & % xO.1 fully cw 10.0kHz .00±160 counts .00±160 counts

xO.1 fully cw 100kHz .00±500 counts .00±500 counts

v
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Model 4274A Section IV
Paragraphs 4-15 and 4-16

PERFORMANCE TESTS

4-15. CAPACITANCE ACCURACY TEST.

4-16. This test checks full scale display capacitance measurement accuracies 
for various combinations of'test.signal frequency and test signal level. The 
capacitance accuracy checks are made by connecting a Standard capacitor to the 
instrument and comparing measurement readouts with the calibrated values of the 
Standard to verify that the instrument meets the 4274A accuracy specifications. 
Accuracies for dissipation factors of nearly zero are also checked in this test. 
Since fundamental reference elements, (range resistors and detection phases) 
required for establishing C and D measurement accuracies (and also accuracies of 
other measurement parameters) are checked by these narrow range tests, almost 
all ranges, from minimum to maximum, are being verified.

UZI Tested range. Non-applicable range for recommended capacitance Standard.

No te

Test on capacitance ranges for test frequencies listed above should be 
done at three test signal MULTIPLIER settings (x5, xl and xO.1). OSC 
LEVEL control is set to its fully cw position.

No te

Check for dissipation factor accuracies at the same time as that for ca­
pacitance accuracies.

No te

Check all ranges in parallel (•HẐ ZH») mode. It is sufficiënt to check 
any one range in series («-o**-») mode.

□

x<§> ©  © * ©  ©

0 B B 0
El 0  □  □

0 0 □ □

□

<

Standard
{«•0
0

Capacitor 'ó

\ J

(a)

Figure 4-4. Capacitance Accuracy Test Setups.

0 0 0 0

00  □□

0 0 0 D

(c)

EQUIPMENT:

Standard capacitors ......................... IpF : HP 16381A
lOpF : HP 16382A 

lOOpF : HP 16383A 
lOOOpF : HP 16384A

BNC to BNC cable .................  10cm long, 4 ea. required
BNC Tee adapter ............................-hp- 1250-0781 dL

-hp- 1251-0921 £b
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Paragraph 4-16

Model 4274A

PERFORMANCE TESTS

No te

1) If short (Ofl) and open (OS) terminations of the HP 16074A Stan­
dard Resistor Set are available, use them for zero offset ad­
justment instead of BNC to BNC cables and BNC Tee adapters.

2) Use BNC to BNC cables of lOcm long or less. Using a longer cable 
may affect test results.

PROCEDURE:

1. Connect Lam and L pot terminals with a BNC to BNC cable as shown in Figure
4-4 (a). Similarly Connect Hamand Hpot terminals.

2. Set 4274A Controls as follows:

DISPLAY A function ....................................  C
Deviation measurement function ...................... off
LCRZ RANGE .........................................  AUTO
DISPLAY B function ....................................  D
CIRCUIT MODE ............................... AUTO (*C^H>)
HIGH RESOLUTION .......................................on
SELF T E S T ...........................................  off
TRIGGER .............................................  INT
OSC LEVEL ......................................  fully cw
MULTIPLIER ...........................................  x5

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH TO OFF.

3. Press ZERO OPEN button and wait approximately 20 seconds until "open" 
offset adjustment is completed ("CAL" letters in DISPLAY A disappear).

4. Connect cables and terminal adapters as shown in Figure 4-4 (b). Connect 
BNC tee adapters to each other.

5. Press ZERO SHORT button and wait approximately 20 seconds until "short" 
offset adjustment is completed.

6. Disconnect cables and connect IpF Standard Capacitor direct to UNKNOWN 
terminals as shown in Figure 4-4 (c).

7. Set test frequency and test signal level MULTIPLIER in accord with Table 
4-5. Capacitance and dissipation factor readouts should be within toler- 
ances given in the table.

8. Change Standard capacitor successively to lOpF, lOOpF and lOOOpF and 
verify that the instrument satisfies Table 4-5.

No te

Table 4-5 applies to the tests at three MULTIPLIER settings 
(x5, xl and xO.1).
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PERFORMANCE TESTS

Table 4-5. Capacitance Accuracy Tests (part 1 of 2 ).

Test frequency 
and Multiplier 
Setting

Standard capacitance: lpF Standard capacitance: lOpF

C test limits D test limits C test 1imi ts D test limits

100Hz
120Hz
200Hz
400Hz
1.00kHz
2.00kHz

4.00kHz,x5
(xl)

(xO.1)

C.V. ±0.016pF 
(±0.070pF) 
(±0.61OpF)

0±0.00120 
(±0.00210) 
(±0.01110)

10.0kHz,x5
(xl)

(xO.1)

C.V. ±0.013pF 
(±0.040pF) 
(±0.31OpF)

0±0.00090 
(±0.00180) 
(±0.01080)

20.0kHz,x5
(xl)

(xO.1)

C.V. ±0.012pF 
(±0.030pF) 
(±0.31OpF)

0±0.00075
(±0.00165)
(±0.01065)

40kHz,x5 
(xl) 

(xO.1)

C.V. +4.6fF 
(±1 Of F) 
(±64fF)

0±0.00230
(±0.00320)
(±0.01220)

C.V. ±0.037pF 
(±0.037pF) 
(+0.091pF)

0+0.00230
(±0.00230)
(±0.00320)

100kHz,x5
(xl)

(xO.1)

C.V. ±4.3fF 
(±7.0fF) 
(±34fF)

0±0.00170 
(±0.00260) 
(±0.01160)

C.V. +0.034pF 
(±0.034pF) 
(±0.061pF)

0±0.00170
(±0.00170)
(±0.00260)

Table 4-5. Capacitance Accuracy Tests (part 2 of 2).

Test frequency 
and Multiplier 
Setti ng

Standard capacitance: lOOpF Standard capacitance: lOOOpF

C test 1 imi ts D test limits C test 1 imi ts D test 1 imi ts

100Hz, x5 
120Hz, (xl) 

(xO.1)

C.V. ±1.3pF 
(±4.OpF) 
(±31pF)

0+0.00090
(±0.00180)
(+0.01080)

200Hz,x5 
(xl) 

(xO.1)

C.V. ±1.2pF 
(±3.OpF) 
(±21pF)

0±0.00075
(+0.00165)
(+0.01065)

400Hz,x5
(xl)

(xO.1)

C.V. ±0.16pF 
(+0.70pF) 
(±6.1OpF)

0±0.00120 
(±0.00210) 
(±0.01110)

C.V. ±1.6pF 
(±1.6pF) 
(±7.OpF)

0±0.00120 
(+0.00120) 
(+0.00210)

1,00kHz,x5 
(xl) 

(xO.1)

C.V. ±0.13pF 
(±0.40pF) 
(±3.1OpF)

0+0.00090
(±0.00180)
(+0.01080)

C.V. ±1.3pF 
(+1.3pF) 
(+4.OpF)

0+0.00090
(±0.00090)
(±0.00180)

2.00kHz,x5
(xl)

(xO.1)

C.V. ±0.12pF 
(±0.30pF) 
(±2.1OpF)

0±0.00075
(±0.00165)
(±0.01065)

C.V. ±1.2pF 
(±1.2pF) 
(±3.OpF)

0+0.00075
(±0.00075)
(±0.00165)

4.00kHz,x5
(xl)

(xO.1)

C.V. ±0.16pF 
(±0.16pF) 
(±0.70pF)

0±0.00120 
(±0.00120) 
(±0.00210)

C.V. ±1.6pF 0±0.00120

10.0kHz,x5
(xl)

(xO.1)

C.V. ±0.13pF 
(±0.13pF) 
(±0.40pF)

0±0.00090
(±0.00090)
(±0.00180)

C.V. ±1.3pF 0+0.00090

20.0kHz,x5 
(xl) 

(xO.1)

C.V. ±0.12pF 
(±0.12pF) 
(±0.30pF)

0±0.00075
(±0.00075)
(±0.00165)

C.V. ±1.2pF 0+0.00075

40.0kHz,x5
(xl)

(xO.1)
C.V. ±0.16pF 0±0.00120 C.V. ±1.6pF 0+0.00120

100kHz,x5
(xl)

(xO.1)
C.V. ±0.13pF 0+0.00090 C.V. ±1.3pF 0+0.00090

C.V. = Calibrated Value
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Paragraphs 4-17 and 4-18

Model 4274A

PERFORMANCE TESTS

4-17. RESISTANCE ACCURACY TEST

4-18. This test checks resistance measurement accuracies for full scale displays 
at each of the 11 spot Standard test frequencies. The resistance accuracy 
checks are made by connecting a Standard resistor to the instrument and compar- 
ing the measurement readouts with the calibrated values of the Standard to veri­
fy that the 4274A meets accuracy specifications. As the capacitance accuracy 
test (in paragraph 4-15) and this resistance accuracy test check the respective 
elements pertinent to the right-angle impedance vector, measurement accuracies 
for both resistive and reactive measurement parameters are thus being verified.

Resistance accuracy check ranges

Freq.
Range 100Hz 120Hz 200Hz 400Hz 1 kHz 2kHz 4kHz 10kHz 20kHz 40kHz lOOkH

lOOkn

lOkn

10002
100S2

All ranqes should be tested.

No te

The tests on resistance ranges and test frequencies listed above should 
be done at three test signal MULTIPLIER settings (x5, xl and xO.1).
OSC LEVEL control is set to its fully cw position.

Figure 4-5. Resistance Accuracy Test Setup.
EQUIPMENT:

Standard Resistors l o o n ' )
ïo o o n  HP 16074A Standard 
lOkft Resistor Set 

lOOkQ,

PROCEDURE:

1. Set 4274A Controls as follows:

DISPLAY A function ........................................  R
Deviation measurement function .......................... off
LCRZ RANGE .............................................  AUTO
CIRCUIT MODE ...........................................  AUTO
HIGH RESOLUTION ..........................................  on
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PERFORMANCE TESTS

SELF TEST 
TRIGGER •• 
OSC LEVEL 
MULTIPLIER

.... off 

.... INT
fully cw 
.... x5

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH TO OFF.

No te

If Capacitance Accuracy Test (paragraph 4-15) has not been performed 
before doing this test, perform zero offset adjustment in accord 
with Capacitance Accuracy Test steps 1, 3, 4 and 5.

2. Connect lOOft Standard resistor direct to UNKNOWN terminals as shown in 
Figure 4-5.

3. Set test frequency and test signal level MULTIPLIER in accord with Table 
4-6. Resistance readouts should be within tolerances given in the table.

4. Change Standard resistor successively to lOOOft, lOkft and lOOkft and veri­
fy that the instrument satisfies Table 4-6.

No te

1. Table 4-6 applies to tests at three MULTIPLIER settings (x5, 
xl and xO.1).

2. Measurement CIRCUIT MODE is automatically set to°̂ =l-vw-<> mode on
lOOft range and to mode on other ranges.

Table 4-6. Resistance Accuracy Tests.

Test
Frequency

Test Limits

lOOft lOOOft lOkft lOOkft

All
Frequencies C.V. ±0.13ft C.V. ±4.0ft C.V. ±40ft C.V. ±400ft

C.V. = Calibrated value of Standard resistor
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Paragraphs 4-19 and 4-20

Model 4274A

PERFORMANCE TESTS

4-19. INDUCTANCE ACCURACY TEST (Confirmation Test).

4-20. Inductance accuracy is verified if the instrument meets both capacitance 
and resistance accuracy test limits. If it is desired to confirm the inductance 
accuracy on at least at one range, perform the following test:

No te

This confirmation test does not necessarily have to be done.

® ~ @  L •«—  Lo _ Ri\hRz O
V

terminal set 

terminal set

Figure 4-6. HP 16074A Quasi-inductor.

Interna! Connection Configuration'j 
is shown in the figure. J

EQUIPMENT:

Quasi-inductor ..................  from HP 16074A Standard Resistor Set.

PROCEDURE:

1. Set 4274A Controls as follows:

DISPLAY A function ..........
Deviation measurement function
LCRZ RANGE ..................
CIRCUIT MODE ................
HIGH RESOLUTION .............
SELF TEST ...................
TRIGGER ......................
OSC LEVEL ...................
MULTIPLIER ..................

off
AUTO

o-O -V A -o

.... on

.... off 

.... INT
fully cw 
.... x5

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED, 
SET REAR PANEL DC BIAS SWITCH TO OFF.

No te

If Capacitance Accuracy Test (paragraph 4-15) has not been performed 
before doing this test, perform a zero offset adjustment in accord 
with Capacitance Accuracy Test steps 1, 3, 4 and 5.
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IQOyH range check i

2. Connect lOOyH quasi-inductor "C" terminals direct to 4274A UNKNOWN 
terminals. See Figure 4-6.

3. Set test signal frequency to 100kHz.

4. Read displayed capacitance value (Cm).

5. Calculate composite inductance value (Lm) from the calibrated values for : 
the component resistors (Ri and R2) and the capacitance value obtained
in step 4 procedure. Lm is given by equation:

Lm = Ri.Rz. (cm - 7.1 pF) (H) j

6. Disconnect quasi-inductor "C" terminals from UNKNOWN terminals. Connect ;
its "L" terminals to 4274A UNKNOWN terminals. !

7. Set DISPLAY A function to "L". !

8. Inductance display readout should be within ±0.23yH of the calculated Lm 
value.

9. Disconnect quasi-inductor sample.

lOOmH range check
t ^

10. Check lOOmH range using lOOmH quasi-inductor and procedures similar
to those described in steps 2 through 7. Set test frequency to 1.00kHz !
during this test.

I

No te ,
i

Calculate Lm value by the following equation (instead of the equa­
tion given in step 5): i

Lm = R1-R2-Cm (H)
i

11. Inductance display readout should be within ±0.40mH of the calculated L
value. !
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4-21. FREQUENCY-PHASE ACCURACY TEST

4-22. This test checks phase accuracies to ascertain accurate detection of the 
vector impedance components which are the source of the arithmetic measurement 
data. The frequency-phase accuracy test is made by connecting a resistor with 
extremely low reactive elements and by reading reactance display values (almost 
zero) to verify that the impedance of the DUT is being accurately detected with 
respect to the right-angle vector components.

Frequency-Phase Accuracy Check Ranges

R range Test frequency

lOOOmn 100Hz to 100kHz

ion 100Hz to 100kHz

No te

The test should be done at three test signal MULTIPLIER settings (x5, xl and 
xO.1). OSC LEVEL control is set to its fully cw position .

EQUIPMENT:
v.

Resistor ...........................  If2
10JÏ

> HP 16074A Standard Resistor Set
Terminator ......................... on

open ̂

No te

The resistors used as references in this test have been designed to 
maintain extremely low order (residual) reactance at frequencies to 
10MHz. On and open terminators are specially matched to these two 
resistors in order to ensure an optimum zero offset adjustment.

PROCEDURE:

1. Connect open terminator direct to UNKNOWN terminals as shown in 
Figure 4-5.

2. Set 4274A Controls as follows:

DISPLAY A function ......  R
Deviation measurement function ..........................  off
LCRZ RANGE .............................................. AUTO
DISPLAY B function ........................................  X
CIRCUIT MODE ............................................ AUTO
HIGH RESOLUTION ..........................................  on
SELF T E S T ................................................ off
TRIGGER.................................................. INT
OSC LEVEL ..........................................  fully cw
MULTIPLIER ................................................ x5
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CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH TO OFF.

3. Press ZERO OPEN button and wait approximately 20 seconds until "open" 
offset adjustment is completed ("CAL" letters in DISPLAY A disappear).

4. Disconnect open terminator and connect Oft terminator direct to 
UNKNOWN terminals.

5. Press ZERO SHORT button and wait approximately 20 seconds until "short 
offset adjustment is completed.

6. Disconnect Oft terminator and connect in test resistor direct to 
UNKNOWN terminals.

7. Set test frequency and test signal level MULTIPLIER in accord with Table 
4-7. Reactance display readouts should be within tolerances given in 
the table.

8. Connect 10n test resistor in place of in resistor and verify that Table 
4-7 is satisfied.

No te

Table 4-7 applies to tests at three MULTIPLIER settings (x5,xl 
and xO.1).

Table 4-7. Frequency-Phase Accuracy Tests.

Test frequencies
Reactance test limits

1OOOmft . ion

100Hz to 100kHz 0+1.50mJ2 0±0.0130n
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4-23. INT DC BIAS SUPPLY TEST (OPTION OOI)

4-24. This test verifies that the Option OOI Internal DC BIAS Supply applies the 
specified bias voltages to the device under test.

___________________________________ PERFORMANCE TESTS___________________________________

Figure 4-7. Option 001 Int DC Bias Supply Test Setup.

EQUIPMENT:

DC Voltmeter .....................................  HP 3465A/B
Test Fixture .....................................  HP 16047A
Bias Controller .................................. HP 16023B

PROCEDURE:

1. Set 4274A front panel DC BIAS switch to ±35V MAX position. Attach 
16047A Test Fixture to UNKNOWN terminals.

2. Connect 16023B DC Bias Controller to rear panel INT DC BIAS CONTROL con- 
nector.

CAUTION

BEFORE OPERATING DC BIAS SWITCH, VERIFY THAT DC BIAS VOLTAGE HAS 
BEEN SET TO ZERO VOLTS.

3. Set rear panel DC BIAS switch to INT +35V/100V (̂ ..lyF) position.

4. Connect an appropriate pair of wire leads between dc voltmeter input and 
16047A Test Fixture (see Figure 4-7).

5. Set dc bias voltage into 16023B DC Bias Controller in accord with Table 
4-8. DC voltmeter readouts should be identical with the bias setting 
voltages within tolerances given in the table.

No te

To change bias voltage:

1. Set a new bias voltage value into the three digit thumbwheel 
switch of the 16023B.

2. Press 16023B ENTER button (this actuates the 4274A to read the
new value).
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Table 4-8. DC Bias Voltage Test Limits.

DC Bias Setting Tolerance DC Bias Setting Tolerance

.OOOV -.0020 -  .0020V .100V .0975 -  .1025V

.001 -.0010 -  .0030 .200 .1970 -  .2030

.002 .0000 -  .0040 .300 .2965 -  .2035

.003 .0010 -  .0050 .400 .3960 - .4040

.004 .0020 -  .0060
.500 .4955 - .5045

.005 .0030 -  .0070 .600 .5950 - .6050

.006 .0040 - .0080 .700 .6945 - .7055

.007 .0050 -  .0090 .800 .7940 -  .8060

.008 .0060 - .0100 .900 .8935 -  .9065

.009 .0070 -  .0110
1.00 .9910 - 1.009

.010 .0080 -  .0120 2.00 1.986 - 2.014

.020 .0179 - .0221 3.00 2.982 -  3.018

.030 .0279 -  .0321 4.00 3.977 - 4.023

.040 .0378 -  .0422
— 5.00 4.972 - 5.028

.050 .0478 -  .0522 6.00 5.967 -  6.033

.060 .0577 -  .0623 7.00 6.962 -  7.038

.070 .0677 -  .0723 8.00 7.958 -  8.042

.080 .0776 -  .0824 9.00 8.953 -  9.047

.090 .0876 -  .0924
10.0 9.930 -  10.07
20.0 19.88 -  20.12
30.0 29.82 -  30.16

No te

When dc bias voltage is measured at rear panel INT DC BIAS MONITOR 
connector, voltmeter readout will be somewhat lower than the actual 
(applied) voltage because of monitor output impedance (30kfl). 
Measured voltage value Em is:

Em = E bias x 3Q ^  z -— (V)

Where, Zi is voltmeter input impedance (in kil).

4-25. INT DC BIAS SUPPLY TEST (OPTION 002)

4-26. This test verifies that the Option 002 Internal DC Bias Supply applies the 
specified bias voltages to the device under test.

Figure 4-8. Option 002 Int DC Bias Supply Test Setup.
EQUIPMENT:

DC Voltmeter .....................................  HP 3465A/B
Test Leads .....................................  HP 16048A
Bias Controller .................................. HP 16023B
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PROCEDURE:

1. Set 4274A front panel DC BIAS switch to ±200V MAX position. Connect 
16048A Test Leads to UNKNOWN terminals.

2. Connect 16023B DC BIAS Controller to rear panel INT DC BIAS CONTROL con­
nector.

CAUTION

BEFORE OPERATING DC BIAS SWITCH, VERIFY THAT DC BIAS VOLTAGE HAS 
BEEN SET TO ZERO VOLTS.

3. Set rear panel DC BIAS switch to INT ±35V/100V (s.lyF) position.

4. Connect 16048A Test Leads to dc voltmeter input (see Figure 4-8).

A  CAUTION

DO NOT TOUCH BNC CONNECTOR CENTER PIN WHERE A LIVE VOLTAGE MAY EXIST.

5. Set dc bias voltage into 16023B DC Bias Controller switch in accord with 
Table 4-9. DC Voltmeter readouts should be identical with the bias set­
ting voltages within tolerances given in the table.

No te

To change bias voltage:

1. Set a new bias voltage value into the three digit thumbwheel 
switch of the 16023B.

2. Press 16023B ENTER button (this actuates the 4274A to read the 
new value).

Table 4-9. DC Bias Voltage Test Limits.

DC Bias Setting Tolerance DC Bias Setting Tolerance

00. OV -0.040 -  0.040V 05. OV 4.86 -  5.14V
00.1 0.058 -  0.142 06.0 5.84 -  6.16
00.2 0.156 -  0.244 07.0 6.82 -  7.18
00.3 0.254 -  0.346 08.0 7.80 -8.20
00.4 0.352 - 0.448 09.0 8.78 -  9.22

00.5 0.450 -  0.550 10.0 9.76 -  10.24
00.6 0.548 -  0.652 20.0 19.56 -  20.44
00.7 0.646 -  0.754 30.0 29.37 -  30.63
00.8 0.744 -  0.856 40.0 39.17 -  40.83
00.9 0.842 -  0.958

50.0 48.97 -  51.03
01.0 0.940 - 1.060 60.0 58.77 -  61 .23
02.0 1.920 -  2.08 70.0 68.58 -  71.42
03.0 2.90 -  3.10 80.0 78.38 -81.62
04.0 3.88 -4.12 90.0 88.18 -91.82

No te

When dc bias voltage is measured at rear panel INT DC BIAS MONITOR 
connector, voltmeter readout will be somewhat lower than the actual 
bias voltage. Refer to note in Paragraph 4-24.
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4-27. HP-IB INTERFACE TEST (OPTION 101 ONLY)

4-28. This test verifies that the HP-IB circuitry has the capabilities (listed in 
Table 3-10) to correctly commumicate between external HP-IB devices and the 
4274A through the interface bus cable.

98034 A

Figure 4-9. HP-IB Interface Test Setup.

EQUIPMENT:

Calculator...................................  HP 9825A
R O M ..........................................  HP 9821OA, 98213A
Interface Card with cable ................... HP 98034A

Sample capacitor (lOOOpF'v lOOOyF)

PROCEDURE:

1. Turn power switches of both the 4274A and 9825A to OFF.

2. Connect 98034A Interface Card with cable between 9825A 1/0 slot and 4274A 
rear panel HP-IB connector as shown in Figure 4-9.

3. Install required ROM blocks in 9825A ROM slots.

4. Set 98034A Select Code Switch dial to select code 7 (using a screwdriver).

5. Remove 4274A top cover.

6. Set 4274A A22S1 HP-IB Control Switch to following settings:

bit 1 % 5 : 10001 (17 in binary code) 
bit 6 : 0
bit 7 : 0

7. Replace top cover.

8. Connect 16047A Test Fixture to 4274A UNKNOWN terminals.

9. Turn 4274A and 9825A ON.

10. Set 4274A Controls as follows:

OSC LEVEL ..................  1
16047A Test Fixture........  Open
Other Controls .............  Initial control settings.

11. Load test program as shown on Pages 4-24 through 4-27 in calculator.

12. Execute the program.

13. Check that 4274A display, 9825A display, and printed data are in accord 
with Controller Instructions and Operator Responses for each test pro­
gram.

14. Perform steps 10 thru 13 with respect to individual test programs and 
verify that 4274A and 9825A correctly communicates through the HP-IB in­
terface.
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TEST PROGRAM 1 

[PURPOSE]

This test verifies that 4274A Opt. 101 has the following capabilities:

(1) Remote/Local Capability.

(2) Local Lockout.

(3) Talk.Address Disabled by Listen Address.

(4) Listen Address Disabled by Talk Address.

[PROGRAMMING]

0 : " RLi-iLi' lE/LOCAL TEST": (3)
1 : d i i r  AS U )
2 : 0 -A

(5)3: c c s ( 7 1 7 ) *B
4: p c t  “ REMOTE/LOCAL TE S T"; spc  3
5 : t e n  7
S : w c t  7 1 7 , " T l " t e n t  "L ISTEN » 1 ,TALK = 0 , REMOTE» 1 " ,A$
7 : i f  AS=“ n ’ t l - A
d: c l i  7 t e n t  "L ISTEN» 0 , TALK» 0 , REMOTE» 1 " ,A$
9 : i f  A S = " n " ; l - A 1
10:: l e l  7,- e n t  “ LISTEN» 0 , TALK» O , REMOTE» O " ,  AS
11:: i f  A $ = " n " ; l - A
12 :: cem 717 t e n t  "L ISTEN » 1 , TALK» 0 , REMOTE» 1 " ,A $

(6)13:: i f  A $ = " n " t l * A
14:: 11c 7
15:: l e l  717 t e n t  "L ISTEN» 1 ,TALK= 0 .REMOTE» 0 " , A$
16 : i f  A$ = " n " | l - A
17:: w e t  7 1 7 , " T l " t e n t  "LISTEN» 1 , TALK» 0 , REMOTE» 1 " ,A$ ( 8 )
1B : i f  A$ = ” n " ; l * A
IS :: i f  A = l ; p c t  "REMOTE/LOCAL TEST F A I L " ; s p c  3; jrop 2
20 : p e t  "REMOTE/LOCAL TEST P A S S " ;sp c  3
21:: 0 -A
22:: p r t  “ LISTEN/TALK T E S T " ;s p c  3
23:: eed 7 1 7 , A , B t e n t  "L ISTEN» 0 , TALK = 1 .REMOTE» 1 “ ,A.$
24 : i f  A $ = " n " ;1»A
25 : w e t  7 1 7 , " T l " t e n t  "L ISTEN» 1 , TALK» 0 , REMOTE» 1 " ,AS
2b : i f  A $ = " n " t l » A
27 : i f  A » 1 ; pc t  "L ISTEN/TALK TEST F A I L " ; spc  3; j-np 2 ( 1 Q )
28 : p e t  "L ISTEN/TALK TEST P A S S ";spc  3
29 : p e t  "END"; spc 3
30 : c l i  7
31 : l e l  7
32 : end
*32472

Clears 4274A SRO Status Byte.

Sets REN (Remote Enable) line of the 
bus line to "1". Switches selected 
devices (Interface Select Code 7) to 
remote operation allowing parameters 
and device characteristics to be 
controlled by data message.

Addresses 9825A to talk and 4274A to 
listen.

Sets IFC (Interface Clear) line of 
the bus line to "1". Uncondition- 
ally causes control to pass back to 
9825A (independent of the device 
currently in control) and stops all 
communication.

Sets REN to "0". Removes all de­
vices (Interface Select Code 7) from 
local lockout mode and causes all 
devices to revert to local.

(12) Sets REN to "1". Switches 4274A to 
remote operation.

(14) Prevents the device operator from 
switching the unit to manual control.

(15) Causes 4274A to revert to manual 
control for future parameter modifi- 
cations (REN remains at "1").

(17) Returns to the status of Step 14.

(23) Disables listen address by talk ad­
dress.

(25) Disables talk address by listen ad­
dress.
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Table 4-10. Controller Instructions and Operator Responses for Test Program 1.

Controller Instructions
Operator Response

Di splays Printout

F:Er!0 T E / L 0 CEL TES

LISTEN = 1, TALK = 0, REMOTE = 1 If 4274A HP-IB Status Indi­
cators and Controller Display 
are same, press " I"y|, 
ICONTINUEI " in each step. If1 
not. Dress 'Tril. ICONTINUEI",

i

ii

i

LISTEN = 0, TALK = 0, REMOTE = 1

LISTEN = 0, TALK = 0, REMOTE = 0

LISTEN = 1, TALK = 0, REMOTE = 1

LISTEN = 1, TALK = 0, REMOTE = 0

LISTEN ==1, TALK = 0, REMOTE = 1

F:EM0T'E/ L 0CAL TES 
!-' H b b

If all steps are correct, this 
message is outputted.

T PRIL
If any step fails, this mes-- 
saqe is outputted. , 1

L 1 ï 1 E H 1 fi L K T E S T

LISTEN = 0, TALK = 1, REMOTE = 1 If 4274A HP-IB Status Indi­
cators and Controller Display 
are same, press "[yl, | 
ICONTINUEI " in each step. If 
not, press "|n|, ICONTINUEI1'.

;
LISTEN = 1, TALK = 0, REMOTE = 1

L I S T E N / T A L K  TEST 
F' H S S

If both steps are correct, 
this message is outputted. \

i

L I S T E N / T A L K  TEST 
FRIL

If any step fails, this mes­
sage is outputted. |

C  !r.j f s I
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TEST PROGRAM 2

[PURPOSE]

This test verifies that 4274A Opt» 101 has following capabilities:

(1) Listener.

(2) Device Clear.

[PROGRAMMING]

0 : "L ISTEi.EK TES i ' " :
1 : d i  iT' .A S [ 5 0 ) , G S |1 )
2: p e t “ LISTENER TEST” ; s p c 3
3 : rem '7
4 : c l i 7
S: enp " D i s p l a y  A ? (1 t h r u 4) " , A ; sp c  3
b : enp " D i s p l a y  3 ? (1 t h r u 3 ) " , 3 ; sp c  3
7 : enp " C i r c u i t  Mode 7 (1  t h r u  3 ) " , C ; s p c  3
6 : enp " L e v i a t i o n  Meas ? (0 t h r u  2 ) "  , D ; s p c  3
9 : enp “ F re q u e n c y  S te p  ? (11 t h r u  2 3 ) " , F ; s p c  3
10 : enp “ H ig h  F e s o l u t i o n  ? (0 o r  1 ) " , H ; s p c  3
11 : enp "D a ta  Reaöy ? (0 o r 1 ) “  , 1 ; spc  3
12 : enp “ M u l t i p l i e r  ? (1 t h r u  4 ) ” ,M ;s p c  3
1 3 : enp “ LCRZ Range ? (11 t h r u  2 3 , 3 1 , 3 2 ) “ , R ;sp c
14 : enp " s e l f  T e s t  ? (0 o r 1) " , S ; spc 3
15 :: enp “ T r i g g e r  ? (1 th ru - 3) " , T ;  s pc  3
16 :: fm t l , " A " , f l . O , " D " , f l . O , " C " , f l . 0 , " D " , f l . 0 , “
17: fm t 2 , " M " , f l . 0 , " R " , f 2 . 0 , " S " , f 1 . 0 , " T " , f 1 ,0
16 :; wr t 7 1 7 , "ST"
19 : w r t 7 1 7 . 1 , A , f l , C , D , F , H , I
20 : w r t 7 1 7 . 2 , M , R , S , T
21 : gsb "K"
22 : e n t “ I s  key s t a t u s  t r u e ? ( y  o r  n) \ B S
23: i t  8 $ - " n “ ; p r t  "LISTENER TEST
24 : p r t "LISTENER TEST P A S S ";spc
25: p r  t “ DEVICE CLEAR TEST" ; s p c  3
2ö : c l c 717
27 : g s t ii ̂  ii
25 : e n t " I s  key  s t a t u s  t r u e ? (y  o r  n) “ ,3$
29: i f  .j $ = ” n ” ; p r t  "GEVICE CLEAR TEST i

3u : p e t " u £ \ / iw i 2 wLEAk r t s r PASS"; spc  :
31: p r t “ E N D " ;spc  3
34 : end
33 : "K "
34 : v/r t 7 1 7 , "K "
35 : re e 717 ,  AS
3b : o r t A S ;s p c  3
37 : re  t
*13 1 ö 3

(18)^ (20) Transfers remote program codes 
from 9825A to 4274A.

(26) Initializes device-dependent 
functions to predefined state.

(35) Transfers outputted data from 4274A 
to 9825A.

i spc  3 ; j n o  2

;s p c  3;jn»D 2

Table 4-11. Controller Instructions and Operator Responses for Test Program 2.

Controller Instructions
Operator Response

Displays Printout
LI ST EN ER  TEST

Display A ? (1 thru 4) D i s p 1 o. y R '? ( 1 t 
h r u 4 ) Input HP-IB program code 

suffix in each step (see Table 
3-11).

Example: Al B3 C3 D2 F22 Hl 10 
M3 R20 S0 T3

1

Display B ? (1 thru 3) D i s p 1 o. y B '? (1 t 
h r u 3 )
3

Circuit Mode ? 0  thru 3) C i r c u i t M o d e  '? ( 
1 t h r u 3 )
•~i

Deviation Meas ? (0 thru 2) D e i  o. t i o n M e a s ? 
(0 t h r u  2)
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Table 4-11. Controller Instructions and Operator Responses for Test Program 2 (Cont'd).

Controller Instructions Operator Response
Displays Printout

C.

Al ....................... L
B3 ..................  ESR/G
C3 ..................  k 2 >

Frequency Step ? (11 thru 23)
(11 t h r' U 2 3 J

1 D2 ......................A%
High Resolution ? (0 or 1) H i 3 h R e s o lu ti on

V i ij o r 1 j
Fl 8 .................  10kHz
Hl ...................... ON
10 ....................  OFF
M3 ............... ...... xl
R15 ................  lOOOyH
SO ..................... OFF

i

Data Ready ? (0 or 1) Data Ready ? (0 
or 1 j
fcl T3 ............  HOLD/MANUAL

Multiplier ? (1 thru 4) Mu l t i p l i e r  ? (1 
t h r u 4 )

■

LCRZ Range ? (11 thru 23,31,32) LCR7 Range ? (11 
t h r ü d 3 ï 3 1 ! 3 2 )

1 eri
Self Test ? (0 or 1) Self T e $ t ? (0 o 

r 1 )
0

Trigger ? (1 thru 3) Tri'-? g e r ? ( 1 t h r 
1,1 3)

fl 1 B 3 C 3 [! 3 F 1 8 H 1 10 
M3R 15 S0T 3

This is the key status data of 
4274A when it accepts input 
remote program codes from con­
troller.

Is key status true? (y or n) If input remote program codes 
and outputted key status data 
are same, press "|y],

LI STE NE R TEST
PASS ICONTINUE If not. oressLI ST EN ER  TEST
FRIL "fnl. ICONTINUEI".

DEVICE CLERR TES 
T
fl 2 B 1 C 1 D 0 F 1 5 H Ü T 0 

M3R31SST1
This is the key status data of 
4274A when it accepts SDC (Se- 
lected Device Clear) command 
from controller.

Is key status true? (y or n) If outputted key status data 
and initial control settings 
(A2 BI Cl DO Fl7 HO 10 M3 R31 
SO Tl) are same, press " ITI, 
ICONTINUEI
If not, press " Irïl . ICONTINUEI

DEVICE CLEAR TES 
T PASS
DEVICE CLEAR TES 
T FAIL
E fi D
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TEST PROGRAM 3 

[PURPOSE]

This test verifies that 4274A Opt. 101 has followinq capabilities:

(1) Talker.

(2) Device Trigger.

[PROGRAMMING]

U: "TALKER TEST” :
I :  p r t  “ TALKER T E S T " ;s p c  3
2 :  dsp  "C o n n e c t  a c a p a c i t o r  t o  16047A. " ; s t p  
3 :  p r t  "DATA OUTPUT TEST”
4 :  d im  AS (50 ] ,  B$ [ 50 J , CS [ 50 ] ,  D$ (5 0 ]  , ES [ 50 ] ,  F$ [ 1 ]
5: r d s ( 7 1 7 ) »C
b :  l e l  7
7 :  £ l t  5
U: rem 7
9 :  c l i  7
10: c l r  717
1 1 :  w r t  7 1 7 , "T 3E "
1 2 : re d  7 1 7 , A ,B  
13 :  p r t  A ,13;spc 2
14 :  e n t  " I s  o u t p u t  d a t a  t r u e  ? ( y  o r  n ) " , E $ ( l ]
I S :  i f  F $ = " n " ; p r  t  "DATA OUTPUT TEST . F A I L " ; s p c
l o : p r t  “ DATA OUTPUT TEST P A S S " ;sp c  3
17 :  p r t  "COMPLETE DATA OUTPUT TEST” 
l ü : w r t  7 1 7 , "E "
15 : re d  7 1 7 , A$
2 J : p r t  AS; spc  2
21 :  e n t  " I s  o u t p u t  d a ta  t r u e  ? ( y  o r  n ) " , F $ ( l ]
22 : i f  F $ « " n " ; n r  t  "COMPLETE DATA OUTPUT TEST F A I L " ; s p c  
23 : p r t  "COMPLETE DATA OUTPUT TEST P A S S " ;sp c  3 
24 : p r t  "DEVICE TRIGGER TEST"
25 : t r -3 717 
26 : red  7 1 7 , BS 
27 : p r t  11$ ; spc  2
2b : e n t  " I s  o u t p u t  d a ta  t r u e  ? (y  o r  n ) “ , F S [ l J
25: i f  F $ = " n " ; n r t  "DEVICE TRIGGER TEST F A I L " ; s p c
JU: p r t  "DEVICE TRIGGER TEST P A S S " ;spc  3
31: o r t  " REFERENCE VALUE TEST"
3'2 : w r t  717, "ST"
33: w r t  7 1 7 , "RE"
34: re u  7 1 7 , CS 
35 : p r t  CS ; spc 2
3u : e n t  " I s  o u t p u t  d a ta  t r u e  ? (y  o r  n ) " , F $ [ l ]
37: i f  F$ = " n " ; p r t  "REFERENCE VALUE TEST F A I L " ; s p c
3ü : p r t  "REFERENCE VALUE TEST PASS“ ; s p c  3
35 : p r t  "TEST SIG LEVEL CHECK TEST"
4 U: w r t  7 1 7 , " L V ”
41: re d  7 1 7 , US 

2 : n r t  OS; spc 1 
43 : w ir t  717, "LA "
44: red  7 1 7 , ES 
4b : p r t  ES; spc 2
4 u :  e n t  " I s  c u t p u t  d a t a  t r u e  ? ( y  o r  n ) “ , F $ | l ]
47: i f  F$ = " n " ; p r t  “ TEST SIG LEVEL CHECK TEST F A I L " ; s p c
4 ü : p r t  "TEST SIG LEVEL CHECK TEST PASS” ;s p c  3
45 :  p r t  "E N U " ;s p c  3
50 : end
*9óUu

(25) Causes 4274A to simultaneously in^ 
itiate a device-dependent action.

3 ;  j  mp 2

3 ; jm p  2

3;. jmp 2

3 ;  j  mp 2

3 ; jm p  2

Table 4-12. Controller Instructions and Operator Responses for Test Program 3.

Controller Instructions

Displays Printout

T A L K E R  T E S T

Connect a capacitor to 16047A Connect a capacitor (1000ppL 
lOOOnF) to 16047A Test Fixture 
Prpcs " ICONTINUEI

U R ! H Li Ij T F T T E S T

2 B 7 4 3 6 0 e -  0 9 
5 . 0 0 9 0 0 e - 0 4
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Table 4-12

PERFORMANCE TESTS

Table 4-12. Controller Instructions and Operator Responses for Test Program 3 (Cont'd).

Controller Instructions
Operator Response

Displays Printout

Is output data true? (y or n) If outputted data and values 
of DISPLAY A and B are same, 
Press 'Tvl. I C O N T I N U E I I f  
not. Press " fnl . ICONTINUEI

D A T A  OUTPUT TEST 
F' A 'ö S

DRTfi OUTPUT TEST 
FR I L

C O MP LE TE DRTfi ijSJ 
TRUT TEST

P L N C + 0 . 2 7 4 4 0 E - 0  
8 j N D + 0 . O 0 8 4 0 E + O 8

Is output data true? (y or n) If outputted data is true, 
Press " [v], ICONTINUEI" (see 
paraqraph 3-82). If not,

CO M P L E T E  DRTfi OU 
TRUT TEST PRSS
C O MP LE TE DRTfi Ou 
TPUT TEST FRIL

Press " fïïl , ICONTINUEI ".

DEVICE TRIGGER T 
EST
F'LNC + 0 . 2 7 4 3 0 E - 0

8 ï N D + 0 . ö 0 6 3 0 E + 8 0

Is output data true? (y or n) If outputted data is true, 
Dress "[v]. ICONTINUEI " (see 
paraqraph 3-82). If not,

DEVICE T R I G GE R T 
EST FRSS
DEVICE T R IG GE R T 
EST PRIL

Dress " fïïl . ICONTINUEI ".

R E F E R E N C E  VfiLUE 
TEST
C + 0 .2 7 4 3 6 E - 0 8 Press RECALL key on 4274A 

front panel and read stored 
reference value.

Is output data true? (y or n) If outputted data is true,
R E F E R E N C E  VfiLUE 
TEST PRSS

Dress 'Tvl. ICONTINUEI " (see 
paraqraph 3-84). If not, 
nress "rm . ICONTINUEIR E F E R E N C E  VfiLUE 

TEST PRIL
TEST SIG LEVEL C 
HECK TEST
N V + 1 .Ü3E+00 

Nfi+0. 17E-04

Press TEST SIG LEVEL CHECK 
keys on 4274A front.panel and 
read test signal level.

Is output data true ? (y or n) If outputted data is true, 
Dress 'Tvl. ICONTINUEI" (see 
paraqraph 3-86 . If not,

TEST SIG LEVEL C 
HECK TEST PRSS
TEST SIG LEVEL C 
HECK TEST FRIL

Dress " fïïl. ICONTINUEI

E N D
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TEST PROGRAM 4

[PURPOSE]

This test program verifies that 4274A Opt. 101 has following capabi1ities:

(1) Service Request.

(2) Serial Poll.

[PROGRAMMING]

0:  "SRO TEST" :
1 :  o t t  "SRÜ T ES T" ; s pc  3 
2 :  ' fxd 0 
3:  o n i  7 , “ SPC"
4:  t e i r  7 
5:  c l i  7 
6 :  c l r  717 
7 :  r d s ( 7 1 7 ) » A
d :  0 * A ; p r t  "DATA R E A ü ï " ; w r t  7 1 7 , “ I 1 T 3 E " ; gSb 'LOOP 
ü:  ü - A i p r t  "S E L f  TEST - P A S S " ; w e t  7 1 7 , " I 0 S 1"  ; gsb "LOOP 
10:  0 - A ; p r t  "SELF TEST - F A I L " ; w r t  7 1 7 , “ A l " : g s b  "LOOP"
11 :  0 » A ; p r t  "ZERO OFFSET - P A S S " ; w r t  7 1 7 , "SOZO" ;gsb  LOOP
12:  0 * A ; p r t  "ZERO OFFSET - F A I L ( E t r l ) " ; w c t  7 1 7 , " Z S " ; g s b  "LOOP
13:  0 * A ; pr  t  " E r r 5 " ; w r t  7 1 7 , " T l " ; w a i t  9000
14 :  w r t  717,  " S T " ; g s b  "LOOP" H
15 :  0 * A ; p r t  "SÏNTAX ERROR"; wr t  7 1 7 , " A 5 " : g s b  LOOP
l b :  p e t  " END" ; s pc  3
17 :  end
1 8 :  " LOOP": e i r  7 ,12B 
19 :  i f  b i  t ( 0 , A ) = 1 : pc t  A ; s p c  3 ; r e t  
2 0 :  i f  b i  t (  1,  A) =1 ; p r  t  A j s p c  3 , - r e t  
2 1 :  i f  b i t ( 2 , A ) = 1 ; p r t  A ; s p c  3 ; r e t  
22 :  i f  b i t ( 3 , A ) = 1 ; p r t  A j s p c  3 : r e t  
23 :  g t o  "LOOP"
24 :  “ SRQ" : r d s  (717 ) ■► A
25 :  i f  b i t ( 6 , A ) = 1 ; jmp 2
26 :  p r t  "OTHËR DEVICE S RQ" ; s pc  3
27:  " I R E T " : e i r  7 , 128
28 :  i r e t
*1315 3

(3) Designates label (SRQ) for service 
routing to be performed when an in- 
terrupt is set by a device on select 
code 7 bus line.

(18) Labels loop. Enables Service Re­
quest to be sent from device on 
select code 7 Bus Line. Checks 
status of SRQ line on the bus line.

(27) Again enables acceptance of SRQ from 
device because SRQ is disabled when 
Status Byte signa! transfer is com- 
pleted.

(28) After service subroutine is com- 
pleted, return to the step that 
follows step 7, 8 or 9 (as appropri- 
ate) to main programming sequence.
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Table 4-13. Controller Instructions and Operator Responses for Test Program 4.

Controller Instructions (Printout) Operator Response

SRQ TEST

DfiTfi REEDY Outputted SRQ Status Byte data should be 
65 (= 01000001).

6 5

SELF TEST -PRSS Outputted SRQ Status Byte data should be 
68 (- 01000100).

6 8
S L L F T h S T — I- R I L Outputted SRQ Status Byte data should be 

76 (- 01001100).
7 6

Z b R U U r h S h 1 •— K !”j b Outputted SRQ Status Byte data should be 
68 (= 01000100).

6 8
2 E R Li u F F b E T ~ h H i 
L ( E r r 1)

Outputted SRQ Status Byte data should be 
76 (= 01001100).

i' D

Er r5 Outputted SRO Status Byte data should be 
72 (= 01001000).

7?

SYNTflX ERRÜR Outputted SRQ Status Byte data should be 
66 (= 01000010).

'ö O

END
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Performance Test Record

Hewlett-Packard 
Model 4274A
Multi Frequency LCR METER 
Serial No.

Tested hv 
Date

1

Paragraph Results
Number TEST Minimum Actual Maximum

4-9 TEST FREQUENCY ACCURACY TEST
t

100Hz 99.99Hz 100.01 Hz
120Hz 119.99Hz 120.01Hz |
200Hz 199.98Hz 200.02Hz :
400Hz 399.96Hz 400.04Hz
1000Hz 999.9Hz 1000.1 Hz

2.00kHz 1.9998kHz 2.0002kHz
4.00kHz 3.9996kHz 4.0004kHz;
10.0kHz 9.999kHz 10.001 kHz
20.0kHz 19.998kHz 20.002kHz
40.0kHz 39.996kHz 40.004kHz
100kHz 99.99kHz 100.01 kHz

Opt. freq.
Opt. freq.

4-11 TEST SIGNAL LEVEL TEST
V rms

OSC LEVEL: Fully cw 100Hz 5.00
MULTIPLIER: x5 120Hz 5.00 / (

200Hz 5.00
400Hz 5.00

1.00kHz 5.00
2.00kHz 5.00 /
4.00kHz 5.00
10.0kHz 5.00 /
20.0kHz 5.00 /
40.0kHz 5.00
100kHz 5.00

Opt. freq. | / !
Opt. freq.

V rms
OSC LEVEL: Fully cw 100Hz 1.00 | y
MULTIPLIER: xl 120Hz 1.00 /

200Hz 1.00
400Hz 1.00

1.00kHz 1.00 / i
2.00kHz 1.00
4.00kHz 1.00 /
10.0kHz 1.00 /
20.0kHz 1.00 /
40.0kHz 1.00
100kHz 1.00

Opt. freq. / i
Opt. freq. / i

mV rms
OSC LEVEL: Fully cw 100Hz 100 / t

MULTIPLIER: xO.l 120Hz 100

/ i



Paraqraph
Number TEST

Minimum

Results

Actual Maximum

4-11 TEST SIGNAL LEVEL TEST
(Continued)

OSC LEVEL: Fully cw 
■MULTIPLIER: xO.1

200Hz 
400Hz 

1.00kHz 
2.00kHz 
4.00kHz 
10.0kHz 
20.0kHz 
40.0kHz 
100kHz 

Opt. freq. 
Opt. freq.

OSC LEVEL: Fully cw 
MULTIPLIER: xO.Ol

100Hz 
120Hz 
200Hz 
400Hz 

1.00kHz 
2.00kHz 
4.00kHz 
10.0kHz 
20.0kHz 
40.0kHz 
100kHz 

Opt. freq. 
Opt. freq.

OSC LEVEL: Fully ccw 100Hz 
MULTIPLIER: xO.Ol 120Hz

200Hz 
400Hz 

1.00kHz 
2.00kHz 
4.00kHz 
10.0kHz 
20.0kHz 
40.0kHz 
100kHz 

Opt. freq.

mV rms

100
100
100
100
100
100
100
100
100

mV rms 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0

mV rms 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00

4-13 SELF-OPERATING TEST

Step 1. 

Step 2. 

Step 3. 

Step 4.

DISPLAY A. 
DISPLAY B.

1 kHz 
1 kHz

DISPLAY A. 1 kHz 
DISPLAY B. 100kHz

DISPLAY A. 1 kHz 
DISPLAY B. 100kHz

DISPLAY A. 1 kHz 
DISPLAY B. 100kHz

-1.60 
-1.60

998.40 
-1.60

998.40 
-1.60

998.40 
-1.60

1.60 
1.60

1001.60 
1.60

1001.60 
1.60

1001.60 
1.60

v
I

I

i i



Paragraph
Number

4-13

TEST
Results

Miminum Actual Maximum

SELF OPERATING TEST (Continued)
STEP 5. DISPLAY A. - 1 kHz 

DISPLAY B. 100kHz
998.40
-1.60

1001.60 
1 .60

Step 7. DISPLAY A. 10kHz 
DISPLAY B.

-1.60
-1.60

1.60
1.60

4-1

DISPLAY A. 100kHz 
DISPLAY B.

-5.00
-5.00

5.00
5.00

5 CAPACITANCE ACCURACY TEST

lOOOfF Range. MULTIPLIER: x5

Capacitance. PRL 40kHz
100kHz 

SER 40kHz 
Opt. freq. ( )

( )
Dissipation. PRL 40kHz

100kHz 
SER 40kHz 

Opt. freq. ( )
( )

C V -4.6fF 
C V -4.3fF 
C V -4.3fF

O -.00230 
O -.00170 
O -.00230

C V +4.6fF 
C V +4.3fF 
C V +4.3fF

O +.00230 
O +.00170 
O +.00230

lOOOfF Range. MULTIPLIER: xl

Capaci tance . PRL 40kHz
100kHz

Opt. freq. ( )
( )

Dissipation . PRL 40kHz
100kHz

Opt. freq. ( )
( )

lOOOfF Range. MULTIPLIER: xO.1

Capacitance. PRL 40kHz
100kHz

Opt. freq. ( )
( )

Dissipation. PRL 40kHz
100kHz

Opt. freq. ( )
( )

lOpF Range. MULTIPLIER: x5

C V -10.OfF 
C V -7.0fF

O -.00320 
O -.00260

C V -64.OfF 
C V -34.0fF

O -.01220 
O -.01160

C V +10.OfF 
C V +7.OfF

O +.00320 
O +.00260

C V +64.OfF 
C V +34.OfF

O +.01220 
O +.01160

Capacitance. PRL 4kHz 
10kHz 
20kHz 
40kHz 
100kHz

C V -.016pF 
C V -.013pF 
C V -.012pF 
C V -.037pF 
C V -,034pF

C V +.016pF 
C V +.013pF 
C V +.012pF 
C V +.037pF 
C V +.034pF

i i i*C V = Calibrated Value



Paraqraoh
Number

TEST
Results

Minimum Actual Maximum

C V -.016pF C V +.016pF

0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00075 0 +.00075
0 -.00230 0 +.00230
0 -.00170 0 +.00170
0 -.00120 0 +.00120

C V -.070pF C V +.070pF
C V -.040pF C V +.040pF
C V -.030pF C V +.030pF
C V -.037pF C V +.037pF

' C V -.034pF C V +.034pF

0 -.00210 0 +.00210
0 -.00180 0 +.00180
0 -.00165 0 +.00165
0 -.00230 0 +.00230
0 -.00170 0 +.00170

C V -.61OpF C V +.61OpF
C V -.31OpF C V +.31OpF
C V -.31OpF C V +.31OpF
C V -.091pF C V +.091pF
C V -.061pF C V +.061pF

0 -.01110 0 +.01110
0 -.01080 0 +.01080
0 -.01065 0 +.01065
0 -.00320 0 +.00320
0 -.00260 0 +.00260

C V -.16dF C V +.16pF
C V -.13pF C V +.13pF
C V -. 12pF C V +.12pF
C V -.16pF C V +.16pF
C V -.13pF C V +.13pF

4-15 CAPACITANCE ACCURACY TEST
(Continued)

SER 4kHz 
Opt. freq.

Dissipation. PRL

SER
Opt. freq.

( )
( )

4kHz 
10kHz 
20kHz 
40kHz 
100kHz 
4kHz

( )
( )

lOpF Range. MULTIPLIER: xl

Capacitance. PRL

Opt. freq. 

Dissipation. PRL

Opt. freq. (
(

4kHz
10kHz
20kHz
40kHz
100kHz

)
)

4kHz
10kHz
20kHz
40kHz
100kHz

)
)

lOpF Range. MULTIPLIER: xO.1

Capacitance. PRL

Opt. freq. 

Dissipation. PRL

Opt. freq. (
(

4kHz
10kHz
20kHz
40kHz
100kHz

)
)

4kHz
10kHz
20kHz
40kHz
100kHz

)
)

lOOpF Range. MULTIPLIER: x5

Capacitance. PRL 400Hz 
1 kHz 
2kHz 
4kHz 
10kHz

i v *C V = Calibrated Value



Paragraph
Number TEST

Minimum

Results

Actual Maximum

4-15 CAPACITANCE ACCURACY TEST
(Continued)

SER
Opt. freq.

20kHz 
40kHz 
100kHz 

1 kHz
( ) 
( )

C V -.12pF 
C V -. 16pF 
C V -. 13pF 
C V -.16pF

C V +.12pF 
C V +.16pF 
C V +.13pF 
C V +.16pF

Dissipation. PRL 400Hz
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz 

SER 1 kHz 
Opt. freq. ( )

( )

0 -.00120 
0 -.00090 
0 -.00075 
O -.00120 
O -.00090 
O -.00075 
O -.00120 
O -.00090 
O -.00090

O +.00120 
O +.00090 
O +.00075 
O +.00120 
O +.00090 
O +.00075 
O +.00120 
O +.00090 
O +.00090

lOOpF Range. MULTIPLIER: xl

Capacitance. PRL 400Hz
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )
( )

Dissioation. PRL 400Hz
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )
( )

c V -.70pF
c V -.40pF
c V -.30pF
c V —.16pF
c V -. 13pF
c V -.12pF
c V -.16pF
c V —. 13pF

0 00210
0 00180
0 - 00165
0 00120
0 00090
0 - 00075
0 - 00120
0 - 00090

C V +.70pF 
C V +.40pF 
C V +.30pF 
C V +.16pF 
C V +.13pF 
C V +.12pF 
C V +.16pF 
C V +.13pF

O +.00210 
O +.00180 
O +.00165 
O +.00120 
O +.00090 
O +.00075 
O +.00120 
O +.00090

lOOpF Range MULTIPLIER: xO.l

Capacitance. PRL 400Hz
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )
( ' )

C V -6.1OpF 
C V -3.1OpF 
C V -2.1OpF 
C V -.70pF 
C V -.40pF 
C V -.30pF 
C V -.16pF 
C V -.13pF

C V +6.1OpF 
C V +3.1OpF 
C V +2.1OpF 
C V +.70pF 
C V +.40pF 
C V +.30pF 
C V +.16pF 
C V +.13pF

*C V = Calibrated Value



Paragraph
Number

TEST
Results

Minimum Actual Maximum

0 -.01110 0 +.01110
0 -.01080 0 +.01080
0 -.01065 0 +.01065
0 -.00210 0 +.00210
0 -.00180 0 +.00180
0 -.00165 0 +.00165
0 -.00120 0 +.00120
0 -.00090 0 +.00090

C V -1.3pF C V +1.3pF
C V -1.3pF C V +1.3pF
C V -1.2pF C V +1.2pF
C V -1.6pF C V +1.6pF
C V -1.3pF C V +1.3pF
C V -1.2pF C V +1.2pF
C V -1.6pF C V +1.6pF
C V -1.3pF C V +1.3pF
C V -1.2pF C V +1.2pF
C V -1.6pF C V +1.6pF
C V -1.3pF C V +1.3pF
C V -1.3pF C V +1.3pF

0 -.00090 0 +.00090
0 -.00085 0 +.00085
0 -.00075 0 +.00075
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00075 0 +.00075
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00075 0 +.00075
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00090 0 +.00090

C V -4.OpF C V +4.OpF
C V -4.OpF C V +4.OpF
C V -3.OpF C V +3.OpF
C V -1.6pF C V +1.6pF
C V -1.3pF C V +1.3pF
C V -1.2pF C V +1.2pF
C V -1,6pF C V +1.6pF
C V -1.3pF C V +1.3pF
C V -1.2pF C V +1.2pF

' C V -1,6pF C V +1.6pF

4-15 CAPACITANCE ACCURACY TEST
(Continued)

Dissipation. PRL

Opt. freq. (
(

400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz 

) 
)

lOOOpF Range. MULTIPLIER: x5

Capacitance. PRL 100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz 

1 kHz 
)
)

100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz 

1 kHz 
)
)

SER
Opt. freq. (

(
Dissipation. PRL

SER
Opt. freq. (

(

lOOOpF Range. MULTIPLIER: xl

Capacitance. PRL 100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz

*C V = Calibrated Value'



Paragraph
Number

TEST
Minimum

Results

Actual Maximum

4-15 CAPACITANCE/ ACCURACY TEST
(Continued)

100kHz C V -1.3pF
Opt. freq. ( )

( )
Dissipation. PRL 100Hz 0 -.00180

120Hz 0 -.00175
200Hz 0 -.00165
400Hz 0 -.00120
1 kHz 0 -.00090
2kHz 0 -.00075
4kHz 0 -.00120
10kHz 0 -.00090
20kHz 0 -.00075
40kHz 0 -.00120
100kHz 0 -.00090

Opt. freq. ( )
( )

C V +1.3pF

0 +.00180 
0 +.00175 
0 +.00155 
0 +.00120 
0 +.00090 
0 +.00075 
0 +.00120 
0 +.00090 
0 +.00075 
0 +.00120 
0 +.00090

lOOOpF Range. MULTIPLIER: xO.1

Capacitance. PRL 100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )
( )

C V -31pF 
C V -31pF 
C V -21pF 
C V -7.OpF 
C V -4.OpF 
C V -3.OpF 
C V -1.6pF 
C V -1.3pF 
C V -1.2pF 
C V -1.6pF 
C V -1.3pF

C V +31pF 
C V +31pF 
C V +21pF 
C V +7.OpF 
C V +4.OpF 
C V +3.OpF 
C V +1.6pF 
C V +1.3pF 
C V +1.2pF 
C V +1.6pF 
C V +1.3pF

Dissipation. PRL 100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )
( )

O -.01080 
O -.01075 
O -.01065 
O -.00210 
O -.00180 
O -.00165 
O -.00120 
O -.00090 
O -.00075 
O -.00120 
O -.00090

O +.01080 
O +.01075 
O +.01065 
O +.00210 
O +.00180 
O +.00165 
O +.00120 
O +.00090 
O +.00075 
O +.00120 
O +.00090

VI1*C V = Calibrated Value



I

Paragraph
Number

TEST
Results

Minimum Actual Maximum

4-17 RESISTANCE ACCURACV TEST

100n Range. MULTIPLIER: x5

100Hz C V -.13n C V +.13n
120Hz C V 13n C V +.13n
200Hz c v -.13n c v +.i3n
400Hz c v -.I3n c v +.i3n
1 kHz c v -.I3n c v +.i3n
2kHz c v 13n c v +.i3n
4kHz c v -. 13n c v +.i3n
10kHz c v -.I3n c v +.i3n
20kHz c v -.i3n c v +.i3n
40kHz c v -.I3n c v +.i3n
100kHz c v - .13n c v +.i3n

Opt. freq. ( )
( )

loon Range. MULTIPLIER: xl

Within test limit at any c v -.I3n c v +.i3n
freq ?

100n Range. MULTIPLIER: xO.1

Within test limit at any c v -. 13n c v +.i3n
freq ?

lOOOn Range. MULTIPLIER: x5

100Hz c v -4.on c v +4.on
120Hz c v -4.on c v +4.on
200Hz c v -4.on c v +4.on
400Hz c v -4.on c v +4.on
1 kHz c v -4.on c v +4.on
2kHz c v -4.on c v +4.on
4kHz c v -4.on c v +4.on
10kHz c v -4.on c v +4.on
20kHz c v -4.on c v +4.on
40kHz c v -4.on c v +4.on
100kHz c v -4.on c v +4.on

Opt. freq. ( )
( )

lOOOn Range. MULTIPLIER: xl

Within test limit at any c v -4.on c v +4.on
freq ?

lOOOn Range. MULTIPLIER: xO.1

■ Within test limit at any c v -4.on c v +4.on
freq ?

*C V = Calibrated Value.



4-17

Paragraph
Number

Results
1 EbT

Minimum Actual Maximum

RESISTANCE ACCURACY TEST 
(Continued) 

lOkO Range. MULTIPLIER: x5

100Hz C V -400 C V +400
120Hz C V -400 C V +400
200Hz C V -400 C V +400
400Hz C V -400 C V +400
1 kHz C V -400 C V +400
2kHz C V -400 C V +400
4kHz C V -400 C V +400
10kHz C V -400 C V +400
20kHz C V -400 C V +400
40kHz C V -400 C V +400
100kHz C V -400 C V +400

Opt. freq. ( ) 
( ) ,

lOkO Range. MULTIPLIER: xl

Within test limit at any C V -400 C V +400
freq ?

lOkO Range. MULTIPLIER: xO.1

Within test limit at any C V -400 C V +400
freq ?

lOOkO Range. MULTIPLIER: x5

100Hz C V -4000 C V +4000
120Hz C V -4000 C V +4000
200Hz C V -4000 C V +4000
400Hz C V -4000 C V +4000
1 kHz C V -4000 C V +4000
2kHz C V -4000 C V +4000
4kHz C V -4000 C V +4000
10kHz C V -4000 C V +4000
20kHz C V -4000 C V +4000
40kHz C V -4000 C V +40011
100kHz C V -4000 C V +4000

Opt. freq. ( )
( )

lOOkQ Range. MULTIPLIER: x5

Within test limit at any C V -4000 C V +4000
freq ?

lOOko Range. MULTIPLIER: xO.1

Within test limit at any c v -400n C V +4000
freq ?

•

*C V = Calibrated Value. ix



Paragraph
Number

TEST

4-19 INDUCTANCE ACCURACY TEST

Minimum

Results

Actual Maximum

lOOyH Range. MULTIPLIER: x5 

(C.V = Lm = ) 100kHz C V -0.23pH C V +0.23yH

lOOmH Range. MULTIPLIER: x5

4-21

(C.V = Lm = ) 1 kHz

FREQUENCY-PHASE ACCURACY TEST

C V -0.40mH C V +0.40mH

lOOOmO Range. 100Hz
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

Opt. freq. ( )

O -1.50m0 
O -1. 50mO 
O -1.50mO 
O -1. 50mO 
O -1. 50mO 
O -1.50mO 
O -1. 50mO 
O -1. 50m0 
O -1. 50mO 
O -1.50mO 
O -1.50mO

O +1.50mO 
O +1. 50m0 
O +1. 50mO 
O +1. 50mO 
O +1. 50mO 
O +1. 50mO 
O +1. 50mO 
O +1. 50mO 
O +1. 50mO 
O +1.50m0 
O +1.50m0

10n Range. 100Hz 
120Hz 
200Hz 
400Hz 
1 kHz 
2kHz 
4kHz 
10kHz 
20kHz 
40kHz 
100kHz

O
O
O
O
O
O
O
O
O
O
O

Opt. freq. (
(

4-23 INT DC BIAS SUPPLY TEST 
(OPTION OOI ONLY)

-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300 
-.01300

O
O
O
O
O
O
O
O
O
O
O

+.01300 
+.01 300 
+.01300 
+.01300 
+.01300 
+. 01300 
+.01300 
+ . 01300 
+.01300 
+.01300 
+.01300

.ooov -.0020V

. 002V .OOOOV

.005V .0030V

.010V .0080V

.020V .0179V

.050V .0478V

.100V .0975V

. 200V . 1970V

.500V . 4955V
1 .OOV .991OV
2.00V 1.986V
5. OOV 4.972V
10.OV 9.930V

.0020V 

.0040V 

.0070V 

.0120V 

.0221V 

.0522V 

.1025V 

.2030V 

.5045V 
1.009V 
2.014V 
5.028V 
10.07V

*C V = Calibrated Value



Paragraph
Number

TEST
Results

Minimum Actual Maximum

4-23 INT DC BIAS SUPPLY TEST ;
(OPTION OOI ONLY) (Continued)

20.OV 19.88V 20.12V
30. OV 29.82V 30.16V I

4-25 INT DC BIAS SUPPLY TEST
(OPTION 002 ONLY)

00. OV -0.040V 0.Ö40V
00.2V 0.156V 0.244V
00.5V 0.450V 0.550V
01. OV 0.940V 1.060V
02. OV 1.920V 2.08V
05. OV 4.86V 5.14V
10.OV 9.76V 10.24V
20.OV 19.56V . 20.44V
50. OV 48.97V 51.03V
90.OV 88.18V 91.82V

Xl



Performance Test Record

Hewlett-Packard 
Model 4274A Option 004 
Multi Frequency LCR METER 
Serial No.________________

Tested by
Date

Paragraph
Number TEST Minimum

Results

Actual Maximum

4-9 TEST FREQUENCY ACCURACY TEST

100Hz 
120Hz 
300Hz 
500Hz 

1000Hz 
3.00kHz 
5.00kHz 
10.0kHz 
30.0kHz 
50.0kHz 
100kHz 

Opt. freq. 
Opt. freq.

99.99Hz
119.99Hz
299.97Hz
499.95Hz
999.9Hz

2.9997kHz
4.9995kHz
9.999kHz

29.997kHz
49.995kHz
99.99kHz

100.01 Hz 
120.01Hz 
300.03Hz 
500.05Hz 
1000.1Hz 
3.0003kHz 
5.0005kHz
10.001 kHz 
30.003kHz 
50.005kHz
100.01 kHz

4-11 TEST SIGNAL LEVEL TEST

MULTIPLIER: x5

OSC LEVEL: Fully cw 
MULTIPLIER: xl

MULTIPLIER: xO.1

TEST
V rms

cw 100Hz 5.00
120Hz 5.00
300Hz 5.00
500Hz 5.00

1.00kHz 5.00
3.00kHz 5.00
5.00kHz 5.00
10.0kHz 5.00
30.0kHz 5.00
50.0kHz 5.00
100kHz 5.00

Opt. freq.
Opt. freq.

V rms
cw 100Hz 1.00

120Hz 1.00
300Hz 1.00
500Hz 1.00

1.00kHz 1.00
3.00kHz 1.00
5.00kHz 1.00
10.0kHz 1.00
30.0kHz 1.00
50.0kHz 1.00
100kHz 1.00

Opt. freq.
Opt. freq.

mV rms
cw 100Hz 100

120Hz 100



Paragraph
Number TEST

Minimum

Results 

Actual Maximum

4-11 TEST SIGNAL LEVEL TEST
(Continued)

OSC LEVEL: Fully cw 
MULTIPLIER: xO.1

300Hz 
500Hz 

1.00kHz 
3.00kHz 
5.00kHz 
10.0kHz 
30.0kHz 
50.0kHz 
100kHz 

Opt. freq. 
Opt. freq.

OSC LEVEL: Fully cw 
MULTIPLIER: xO.Ol

100Hz 
120Hz 
300Hz 
500Hz 

1.00kHz 
3.00kHz 
5.00kHz 
10.0kHz 
30.0kHz 
50.0kHz 
100kHz 

Opt. freq. 
Opt. freq.

OSC LEVEL: Fully ccw 100Hz 
MULTIPLIER: xO.Ol 120Hz

300Hz 
500Hz 

1.00kHz 
3.00kHz 
5.00kHz 
10.0kHz 
30.0kHz 
50.0kHz 
100kHz 

Opt. freq.

mV rms

100
100
100
100
100
100
100
100
100

mV rms 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0

4-13 SELF-OPERATING TEST

Step 1. 

Step 2. 

Step 3. 

Step 4.

DISPLAY A. 
DISPLAY B.

DISPLAY A.

1 kHz 
1 kHz

1 kHz
DISPLAY B. 100kHz

DISPLAY A. 
DISPLAY B.

DISPLAY A. 
DISPLAY B.

1 kHz 
100kHz

1 kHz 
100kHz

-1.60 
-1.60

998.40 
-1.60

998.40 
-1.60

998.40 
-1.60

1 .60 
1.60

1001.60 
1.60

1001.60 
1.60

1001.60 
1.60

11 .



Paragraph TEST
Results

Number Miminurn Actual Maximum

4-13 SELF OPERATING TEST (Continued)
STEP 5. DISPLAY A. 1 kHz 998.40 1001.60

DISPLAY B. 100kHz -1.60 1.60

Step 7. DISPLAY A. 10kHz -1.60 1.60
DISPLAY B. -1.60 1.60

DISPLAY A. 100kHz -5.00 5.00
DISPLAY B. -5.00 5.00

4-15 CAPACITANCE ACCURACY TEST

lOOOfF Range. MULTIPLIER: x5

Capacitance. PRL 30kHz C V -4.8fF C V +4.8fF
50kHz C V -4.5fF C V +4.5fF
100kHz C V -4.3fF C V +4.3fF

SER 30kHz C V -4.8fF C V +4.8fF
Opt. freq. ( )

Dissipation. PRL 30kHz 0 -.00130 0 +.00130
50kHz 0 -.00230 0 +.00230

100kHz 0 -.00170 0 +.00170
SER 30kHz 0 -.00130 0 +.00130

Opt. freq. ( )

lOOOfF Range. MULTIPLIER: xl

Capacitance. PRL 30kHz C V -12.OfF C V +12.OfF
50kHz C V -10.OfF C V +10.9fF

100kHz C V -7.0fF C V +7.OfF
Opt. freq. ( )

Dissipation. PRL 30kHz 0 -.00220 0 +.00220
50kHz 0 -.00320 0 +.00320
100kHz 0 -.00260 0 +.00260

Opt. freq. ( )

lOOOfF Range. MULTIPLIER: xO.1

Capacitance. PRL 30kHz C V -84.OfF C V +84.OfF
50kHz C V -54.OfF C V +54.OfF
100kHz C V -34.OfF C V +34.OfF

Opt. freq. ( )

Dissipation. PRL 30kHz 0 -.01120 0 +.01120
50kHz 0 -.01220 0 +.01220
100kHz 0 -.01160 0 +.01660

Opt. freq. ( )

lOpF Range. MULTIPLIER: x5

Capacitance. PRL 3kHz C V -.018pF C V +.018pF
5kHz C V -.015pF C V +.015pF
10kHz C V -.013pF C V +.013pF
30kHz C V -.038pF C V +.038pF
50kHz C V -.035pF C V +.035pF

111.*C V = Calibrated Value



Paraaranh
Number

TEST
Results

Minimum Actual Maximum

4-15 CAPACITANCE ACCURACY TEST
(Continued)

100kHz C V -.034pF C V +.034pF
SER 3kHz C V -.018pF C V +.018pF

Opt. freq. ( )

Dissipation. PRL 3kHz 0 -.00160 0 +.00160
5kHz 0 -.00120 0 +.00120

10kHz 0 -.00090 0 +.00090
30kHz 0 -.00130 0 +.00130
50kHz 0 -.00230 0 +.00230

100kHz 0 -.00170 0 +.00170
SER 3kHz 0 -.00160 0 +.00160

Opt. freq. ( )

1OpF Range. MULTIPLIER: xl

Capacitance. PRL 3kHz C V -.080pF C V +.080pF
5kHz C V -.060pF C V +.060pF
10kHz C V -.040pF C V +.040pF
30kHz C V -.11OpF C V +.11OpF
50kHz C V -.080pF C V +.080pF
100kHz C V -.034pF C V +.034pF

Opt. freq. ( )

Dissipation. PRL 3kHz 0 -.00160 0 +.00160
5kHz 0 -.00210 0 +.00210
10kHz 0 -.00180 0 +.00180
30kHz 0 -.00130 0 +.00130
50kHz 0 -.00230 0 +.00230
100kHz 0 -.00170 0 +.00170

Opt. freq. ( )

lOpF Range. MULTIPLIER: xO.1

Capacitance. PRL 3kHz C V -.81OpF C V +.81OpF
5kHz C V -.51OpF C V +.51OpF

10kHz C V -.31OpF C V +.31OpF
30kHz C V -.830pF C V +.830pF
50kHz C V -.530pF C V +.530pF
100kHz C V -.061pF C V +.061pF

Opt. freq. ( )

Dissipation. PRL 3kHz 0 -.01150 0 +.01150
5kHz 0 -.01110 0 +.01110

10kHz 0 -.01080 0 +.01080
30kHz 0 -.00220 0 +.00220
50kHz 0 -.00320 0 +.00320

100kHz 0 -.00260 0 +.00260
Opt. freq. ( )

lOOpF Range. MULTIPLIER: x5

Capacitance. PRL 300Hz C V -.18pF C V +.18pF
500Hz C V -.15pF C V +.15pF
1kHz C V -.13pF C V +.13pF
3kHz C V -.18pF C V +.18pF
5kHz C V -.15pF C V +.15pF

*C V = Calibrated Value



Paragraph
Number

TEST
Results

Minimum Actual Maximum j

4-15 CAPACITANCE ACCURACY TEST i
(Continued)

10kHz C V -.13pF C V +.l3pF
30kHz C V -.18pF C V +.18pF
50kHz C V -. 15pF C V +.15pF

100kHz C V -.13pF C V +.13pF
SER 1 kHz C V -.16pF C V +.16pF

Opt. freq. ( ) !

Dissipation. PRL 300Hz 0 -.00160 0 +.00160
500Hz 0 -.00120 0 +.00120
1kHz 0 -.00090 0 +.00090
3kHz 0 -.00160 0 +.00160
5kHz 0 -.00120 0 +.00120

10kHz 0 -.00090 0 +.00090
30kHz 0 -.00160 0 +.00160
50kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.00090

SER 1 kHz 0 -.00090 0 +.00090
Opt. freq. ( ) 1

lOOpF Range. MULTIPLIER: xl ■

Capacitance. PRL 300Hz C V -.90pF C V +.90pF
500Hz C V -.60pF C V +.60pF
1 kHz C V -.40pF C V +.40pF
3kHz C V -.18pF C V +.18pF
5kHz C V -.15pF C V +.15pF

10kHz C V -. 13pF C V +.13pF
30kHz C V -.18pF C V +.18pF
50kHz C V -.15pF C V +.15pF

100kHz C V -. 13pF C V +.13pF
Opt. freq. ( ) (

DissiDation. PRL 300Hz 0 -.00250 0 +.00250
500Hz 0 -.00210 0 +.00210
1 kHz 0 -.00180 0 +.00180
3kHz 0 -.00160 0 +.0016Ó
5kHz 0 -.00120 0 +.00120
10kHz 0 -.00090 0 +.00090
30kHz 0 -.00160 0 +.00160
50kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.0009Ó

Opt. freq. ( ) i

lOOpF Range MULTIPLIER: xO.1

Capacitance. PRL 300Hz C V -8.1OpF C V +8.1ÖpF
500Hz C V -5.lOpF C V +5.10pF
1 kHz C V -3.1OpF C V +3.1OpF
3kHz C V -.90pF C V +.90pF
5kHz C V -.60pF C V  +.60pF
10kHz C V -.40pF C V +.40pF
30kHz C V -.18pF C V +.18pF
50kHz C V -. 15pF C V +.15pF
100kHz C V -.13pF C V +.13pF

Opt. freq. ( ) ■

*C V = Calibrated Value



Paragraph
Number

TEST
Results

Minimum Actual Maximum

0 -.01150 0 +.01150
0 -.01110 0 +.01110
0 -.01080 0 +.01080
0 -.00250 0 +.00250
0 -.00210 0 +.00210
0 -.00180 0 +.00180
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090

C V -1.3pF C V +1.3pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.3pF C V +1.3pF

0 -.00090 0 +.00090
0 -.00085 0 +.00085
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00090 0 +.00090

C V -4.OpF

■

C V +4.OpF
C V -4.OpF C V +4.OpF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF

4-15 CAPACITANCE ACCURACY TEST
(Continued)

Dissipation. PRL

1
Opt. freq. (

300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 

10kHz 
30kHz 
50kHz 
00kHz 

)

lOOOpF Range. MULTIPLIER: x5

Capacitance. PRL

SER
Opt. freq. (

(
Dissipation. PRL

Opt.
SER

freq.

100Hz 
120Hz 
300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 
10kHz 
30kHz 
50kHz 

100kHz 
1 kHz 

) 
)

100Hz 
120Hz 
300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 
10kHz 
30kHz 
50kHz 
100kHz 

1 kHz 
) 
)

lOOOpF Range. MULTIPLIER: xl

Capacitance. PRL 100Hz 
120Hz 
300Hz 
500Hz 
1kHz 
3kHz 
5kHz 

10kHz 
30kHz 
50kHz

“C V = Calibrated Value’



ResultsParagraph
Number

TEST

4-15 CAPACITANCE/ ACCURACY TEST

Minimum Actual Maximum

(Continued)

100kHz
Opt. freq. ( )

( )
Dissipation. PRL 100Hz 

120Hz 
300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 
10kHz 
30kHz 
50kHz 
100kHz

Opt. freq. ( )
( )

lOOOpF Range. MULTIPLIER: xO.1

Capacitanbe. PRL 100Hz 
120Hz 
300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 
10kHz 
30kHz 
50kHz 
100kHz

Opt. freq. ( )
( )

Dissipation. PRL 100Hz 
120Hz 
300Hz 
500Hz 
1 kHz
3kHz
5kHz
10kHz
30kHz
50kHz

100kHz
Opt. freq. ( )

( )

C V -1.3pF C V +1.3pF

0 -.00180 0 +.00180
0 -.00175 0 +.00175
0 -.00160 0 +.00160
0 -.00210 0 +.00210
0 -.00090 0 +.00090
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090

C V -31pF C V +31pF
C V -31pF C V +31pF
C V -9.OpF C V +9.OpF
C V -6.OpF C V +6.OpF
C V -4.OpF C V +4.OpF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF
C V -1.8pF C V +1.8pF
C V -1.5pF C V +1.5pF
C V -1.3pF C V +1.3pF

0 -.01080 0 +.01080
0 -.01075 0 +.01075
0 -.00250 0 +.00250
0 -.00210 0 +.00210
0 -.00180 0 +.00180
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090
0 -.00160 0 +.00160
0 -.00120 0 +.00120
0 -.00090 0 +.00090

*C V = Calibrated Value vi ̂ .



Paragraph
Number

TEST
Results

Minimum Actual Maximum

4-17 RESISTANCE ACCURACY TEST

lOOfi Range. MULTIPLIER: x5

100Hz C V -.13Q C V +.13n
120Hz C V -.13n C V +.13n
300Hz c v -.I3n c v +.i3n
500Hz c v -.i3n c v +.i3n
1 kHz c v -.i3n c v +.i3n
3kHz c v i3n c v +.i3n
5kHz c v -. 13n c v +.i3n
10kHz c v -.I3n c v +.i3n
30kHz c v -. 13n c v +.i3n
50kHz c v -.I3n c v +.i3n
100kHz c v -.I3n c v +.i3n

Opt. freq. ( )
( )

100n Range. MULTIPLIER: xl

Within test limit at any c v -.I3n c v +.i3n
freq ?

100n Range. MULTIPLIER: xO.1

Within test limit at any c v -.I3n c v +.i3n
freq ?

lOOOn Range. MULTIPLIER: x5

100Hz c v -4.on c v +4.on
120Hz c v -4.on c v +4.on
300Hz c v -4.on c v +4.on
500Hz c v -4.on c v +4.on
1 kHz c v -4.on c v +4.on
3kHz c v -4.on c v +4.on
5kHz c v -4.on c v +4.on
10kHz c v -4.on c v +4.on
30kHz c v -4.on c v +4.on
50kHz c v -4.on c v +4.on
100kHz c v -4.on c v +4.on

Opt. freq. ( )
( )

lOOOn Range. MULTIPLIER: xl

Within test limit at any c v -4.on c v +4.on
freq.?

lOOOn Range. MULTIPLIER: xO.1

Within test limit at any c v -4.on c v +4.on
freq.?

iii. *C V = Calibrated Value.



Paragraph
Number TEST

Results

Minimum Actual Maximum

C V -40fi C V +40S?
C V -40ft C V +40fi
C V -40fl C V +40ft
C V -40£1 C V +40H
C V -40ST2 C V +40fi
C V -40Ü1 C V +40S1
C V -40ft C V +40fi
C V -40fi C V +400
C V -40ft C V +40ft
C V -40SÏ C V +40fl
C V -40S? C V +40fi

C V -40ft c v +4oa

C V -40^ C V +40^

C V -400fi C V +400fi
C V -400Q C V +400Q
c v -40on C V +400ft
C V -400S? C V +400Q
C V -400fi C V +400Ü
C V -400ft C V +400fi
C V -400fi C V +400fi
C V -400ft C V +400ST
C V -400ft C V +400Q
c v -400n c v +40on
c v -400n c v +40on

C V -400fi C V +400JT2

C V -400n c v +40on

4-17 RESISTANCE ACCURACY TEST 
(Continued) 

lOkft Range. MULTIPLIER: x5

100Hz 
120Hz 
300Hz 
500Hz 
1 kHz 
3kHz 
5kHz 
10kHz 
30kHz 
50kHz 

100kHz
Opt. freq. ( )

( )

1 Okfi Range. MULTIPLIER: xl

Within test limit at any 
freq.?

lOkfi Range. MULTIPLIER: xO.1

Within test limit at any 
freq.?

lOOkft Range. MULTIPLIER: x5

100Hz
120Hz
300Hz
500Hz
1kHz
3kHz
5kHz
10kHz
30kHz
50kHz

100kHz
Opt. freq. ( )

( )

lOOkft Range. MULTIPLIER: x5

Within test limit at any 
freq.?

lOOkfi Range. MULTIPLIER: xO.1

Within test limit at any 
freq.?

*C V = Calibrated Value.



Paragraph
Number

TEST
Results

Minimum Actual Maximum

4-19 INDUCTANCE ACCURACY TEST

lOOpH Range. MULTIPLIER: x5

(C.V = Lm = ) 100kHz C V -0.23yH C V +0.23yH

lOOmH Range. MULTIPLIER: x5 

(C.V = Lm = ) 1 kHz C V -0.40mH C V +0.40mH

4-21 FREQUENCY-PHASE ACCURACY TEST

1000m52 Range. 100Hz
120Hz

0 -1 .50m52 0 +1 .50m51
0 -1.50m52 0 +1.50m52

300Hz 0 -1. 50m52 0 +1.50m51
500Hz 0 -1.50m52 0 +1.50m52
1 kHz 0 -1.50m52 0 +1.50mSl
3kHz 0 -1.50m52 0 +1.50m52
5kHz 0 -1. 50m52 0 +1.50m52

10kHz 0 -1.50m52 0 +1.50m51
30kHz 0 -1.50m52 0 +1.50m52
50kHz 0 -1.50m52 0 +1.50m51

100kHz 0 -1. 50m52 0 +1.50m52
Opt. freq. ( ) 

( )

1 052 Range. 100Hz
120Hz

0 -.013052 0 +.013052
0 -.013011 0 +.013051

300Hz 0 -.01 3052 0 +.01 3051
500Hz 0 -.01 3052 0 +.01 3051
1 kHz 0 -.013052 0 +.013051
3kHz 0 -.013051 0 +.01 3051
5kHz 0 -.013051 0 +.0 1 3051
10kHz 0 -.013052 0 +. 01
30kHz 0 -.013051 0 +.01 3051
50kHz 0 -.01 3052 0 +.013051
100kHz 0 -.013052 0 +.013051

Opt. freq. ( ) 
( )

4-23 INT DC BIAS SUPPLY TEST 
(OPTION OOI ONLY)

.OOOV -.0020V .0020V

.002V .OOOOV .0040V

. 005V .0030V .0070V

.01 OV .0080V .0120V

. 020V .0179V .0221V

.050V .0478V .0522V

. 1 OOV .0975V .1025V

.200V .1970V .2030V

.500V .4955V .5045V
1 .OOV .991OV 1.009V
2. OOV 1.986V 2.014V
5. OOV 4.972V 5.028V
10.OV 9.930V 10.07V

*C V = Calibrated Value



Paragraph
Number

TEST
Results

Minimum Actual Maximum

4-23 - INT DC BIAS SUPPLY TEST
(OPTION OOI ONLY) (Continued)

20.OV 19.88V 20.12V
30. OV 29.82V 30.16V

4-25 INT DC BIAS SUPPLY TEST
(OPTION 002 ONLY)

00. OV -0.040V 0.040V
00.2V 0.156V 0.244V
00.5V 0.450V 0.550V :
01. OV 0.940V 1.060V
02. OV 1.920V 2.08V 1
05. OV 4.86V 5.14V
10.OV 9.76V 10.24V
20.OV 19.56V 20.44V
50. OV 48.97V 51.03V
90.OV 88.18V 91.82V 1



Model 4274A Section V
Paragraphs 5-1 to 5-15

SECTION V 
ADJUSTMENT

5-1. INTRODUCTION.

5-2. This section provides the information 
needed to adjust the 4274A to its specifica- 
tions (listed in Table 1-1). The prime pur- 
pose of adjustment is to return the instru­
ment to its peak operating capabilities after 
repairs have been made. Adjustment proce­
dures can also be periodically performed to 
maintain top notch performance. Recommended 
adjustment cycle for the 4274A is once every 
six months. All adjustable components refer- 
red to in individual adjustments are sum- 
marized in Table 5-1 and these locations can 
be identified in Section VIII. If proper 
performance cannot be achieved after adjust­
ment procedure has been performed, refer to 
Section VIII Troubleshooting Procedures.

Note

Before proceeding to any adjustment, 
allow a warm up time of more than 30 
minutes to stabilize operating condi- 
tions.

5-3. SAFETY REQUIREMENTS.

5-4. Although the instrument has been de- 
signed in accordance with international safe- 
ty standards, this manual contains informa­
tion, cautions and warnings which must be 
followed to ensure safe operation and to keep 
the instrument in safe condition. Adjust­
ments described in this section should be 
performed only by qualified service personnel.

WARNING

ANY INTERRUPTION OF THE PROTECTIVE 
(GROUNDED) CONDUCTOR (INSIDE OR 0UT- 
SIDE OF THE INSTRUMENT) OR DISCONNEC- 
TION OF THE PROTECTIVE EARTH TERMINAL 
IS LIKELY TO MAKE THE INSTRUMENT DAN- 
GEROUS. INTENTIONAL INTERRUPTION IS 
PROHIBITED.

5-5. The opening of covers for removal of 
parts, except those to which access can be 
gained by hand, is likely to expose live 
parts.

5-6. Capacitors inside instrument may still 
be charged even if instrument has been dis- 
connected from its source of supply.

WARNING

ADJUSTMENTS DESCRIBED HEREIN ARE PER­
FORMED WITH POWER SUPPLIED TO THE IN­
STRUMENT AFTER PROTECTIVE COVERS HAVE 
BEEN REMOVED. ENERGY EXISTING AT 
MANY POINTS MAY, IF CONTACTED, RESULT 
IN PERSONAL INJURY.

5-7. EQUIPMENT REQUIRED.

5-8. The equipment needed to adjust the Mod­
el 4274A is listed in Table 4-1 (page 4-0). 
This equipment should always be calibrated 
to satisfy its own specifications and those 
of the required characteristics. If the re­
commended model is not available, any instru­
ment that has specifications equal to or 
better than required specifications may be 
substituted.

5-9. FACTORY SELECTED COMPONENTS.

5-10. Factory selected components can be re- 
cognized by an asterisk adjacent to the re­
ference designator on the schematic diagrams 
in Section VI11 (nominal value is shown). 
Table 5-2 lists all factory selected com­
ponents with their nominal value ranges and 
their influence on instrument performance.

5-11. Adjustable components, with reference 
designators are listed in Table 5-1 v The 
table gives the name of the control to be ad- 
justed and the purpose of its adjustment.

5-12. ADJUSTMENT RELATIONSHIPS.

5-13. The adjustment procedures, beginning 
with paragraph 5-18, should be performed in 
step sequence as they are interactive. Neg- 
lecting or changing procedures may make it 
impossible to obtain best 4274A performance. 
Table 5-3 shows necessary adjustment proce­
dures to be used after repair to the instru­
ment.

5-14. ADJUSTMENT LOCATIONS.

5-15. For reference, an illustration of over­
all adjustment locations is given in Figure 
8-13. The locations of individual board as- 
semblies are shown in board assembly compo­
nent location illustrations included with 
each fold-out service sheet.

5-1



Section V
Table 5-1

Model 4274A

Table 5-1. Adjustable Components.

Paragraph Reference
Designator

Name of 
Control Purpose

5-18 A11R3 STANDARD
REFERENCE
VOLTAGE

To set output of reference voltage to 
±5.00 volts.

5-19 A5R3 DC REF To minimize residual input to integrator 
and to optimize zero detection.

5-20 A4R1(ADJ4) 
A4R55(ADJ2) 
A4R8(ADJ3)

DC OFFSET To minimize residual DC offset voltage in 
process amplifier to maxi mi ze measurement 
accuracy.

5-21 A6R3 OSCILLATOR To obtain appropriate oscillation without 
any visible distortion or clipping.

5-22 A3R1 POWER
AMPLIFIER

To set appropriate amplitude and to en- 
sure that a clean sinusoidal signal is 
present at UNKNOWN terminals.

5-23 A2R43 90° PHASE 
SHIFT

To set an accurate 90° phase shift for 
90° phase detector to achieve optimum 
bridge balance.

5-24 A2R1
A2R8

ZERO OFFSET To eliminate residual offset in phase 
tracking amplifier (preadjustment).

5-25 A1R1 
Al C2

OFFSET To minimize residual offset in buffer 
amplifier at all frequencies.

5-26 A2R1
A2R8

ZERO OFFSET To eliminate residual offset from both 
phase detector 0° and 90° integrators.

5-27 A4R10(ADJ7) 
A4C6(ADJ10) 
A4C7(ADJ9) 
A4R11(ADJ8)

ATTENUATOR 
AND GAIN

To set accurate amplifier gains and at- 
tenuations for xl, xl/2 and xl/4 ampli- 
fiers to maximize measurement accuracy.

5-28 A4R6(ADJ11) 
A4C4(ADJ14) 
A4C5(ADJ13) 
A4R7(ADJ12)

ATTENUATOR 
AND GAIN

To set accurate amplifier gains and at- 
tenuations for xl, xl/10 and xl/100 am­
plifier to maximize measurement accuracy.

5-29 A3R16 OSC LEVEL 
MONITOR

To establish a precise indication for 
test signal level monitoring.

5-30 AlR21(100k^) 
AlR18(1Okfi) 
Al R15(1kfi) 
AlR12(100n) 
Al R8(l Ofi) 
A4R1(ADJ4) 
A4C3(ADJ5)

RANGE
RESISTOR

&
BUFFER 

AMP GAIN

To establish precise range resistor re- 
sistance to maximize measurement accura- 
cies on each range at 1.00 kHz and to set 
appropriate gain in range resistor buffer 
amplifier at 100kHz.

5-31 A1C11 (1 OOkfZcJ)) 
AlC10(10k£2<j>) 
Al C9 (1 
Al C7(1 on*)

RANGE
RESISTOR
PHASE

To minimize residual phase offset that 
especially occurs at higher frequencies 
in the range resistor of bridge circuit 
to maximize measurement accuracies for 
all frequencies.

5-2



Model 4274A Section V
Table 5-2

Table 5-2. Factory Selected Components (sheet 1 of 2).

Reference
Designator

Nominal Value Range Effect on Performance

A1C8
(Para. 5-31)

HP P/N 
HP P/N 
HP P/N 
HP P/N 
►HP P/N 
HP P/N 
HP P/N 
HP P/N 
HP P/N

0140-0198 C: 
0160-0134 C: 
0140-0199 C: 
0140-0210 C: 
0160-2207 C: 
0160-2208 C: 
0160-2209 C: 
0160-0200 C: 
0160-0939 C:

FXD 200pF 
FXD 220pF 
FXD 240pF 
FXD 270pF 
FXD 300pF 
FXD 330pF 
FXD 360pF 
FXD 390pF 
FXD 430pF

To minimize dissipation meas­
urement error. Changing the 
capacitance value of A1C8 by 
30pF causes an approximate 10 
count change on Display B.

A4C4
(Para. 5-28)

►HP P/N: 0121-0059 C: Trim 2/8pF 
HP P/N: 0121-0036 C: Trim 5.5/18pF

Minimizes dissipation meas­
urement error. If unadjust­
able, change its value to 5.5 
to 18pF trimmer capacitor 
(refer to paragraph 5-28).

A4C6
(Para. 5-27)

►HP P/N: 0121-0036 C: Trim 5.5/18pF 
HP P/N: 0121-0105 C: Trim 9/35pF

Minimizes dissipation meas­
urement error. If unadjust- 
able with only A4ADJ10 
(A4C6), change its value to 
9 to 35pF (refer to para­
graph 5-27).

A4C8
(Para. 5-30)

HP P/N 
HP P/N 
HP P/N 
HP P/N

0140-0192 C 
0160-2201 C 
0160-2150 C 
0160-2263 C

: FXD 68pF 
: FXD 51pF 
: FXD 33pF 
: FXD 18pF

Minimizes dissipation meas­
urement error. If the residual 
display counts on display B i s  
less than -140 counts,increase 
capacitance value of A4C25. 
Conversely, residual display 
counts is greater than -20 co­
unts, increase capacitance val­
ue of A4C8.

A4C25
(Para. 5-30)

HP P/N 
HP P/N 
HP P/N 
HP P/N

0160-2263 C 
0160-2150 C 
0160-2201 C 
0140-0192 C

: FXD 18pF 
: FXD 33pF 
: FXD 51pF 
: FXD 68pF

A4R12
A4R13
A4R54
A4R63

(Para. 5-20)

►HP P/N 
HP P/N 
HP P/N 
HP P/N 
Jumper

0698-3155 R 
0698-3155 R 
0698-3155 R 
0698-3155 R 

wire (Ofl)

: FXD 4.64kfl 
: FXD 4.64kft 
: FXD 4.64kft 
: FXD 4.64kfi

To minimize residual DC off­
set voltage in process am­
plifier (refer to paragraph 
5-20).

A4R18
(Para. 5-28)

HP P/N: 0698-3430 R: FXD 21.5S2 
HP P/N: 0683-1015 R: FXD lOOft

Maximizes attenuator accura­
cy of xl/10 amplifier. If 
unadjustable with A4ADJ11 
(A4R6), add lOOft resistor 
(refer to paragraph 5-28).

A4R20
(Para. 5-28)

►HP P/N: 0698-2283 R: FXD 1.00 
HP P/N: 0683-0565 R: FXD 5.60

Maximizes attenuator accura­
cy of xl/I00 amplifier. If 
unadjustable with A4ADJ12 
(A4R7), add 5.6ft resistor 
(refer to paragraph 5-28).
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Paragraphs 5-16 to 5-17

Model 4274A

Table 5-2. Factory Selected Components (sheet 2 of 2).

A4R28
(Para. 5-27)

►HP P/N: 0683-0565 R: FXD 5.6fl 
HP P/N: 0683-1005 R: FXD 108

Maximizes attenuator accura­
cy of xl/2 amplifier. If un­
adjustable with only A4ADJ7 
(A4R10), add 108 resistor 
(refer to paragraph 5-27).

A4R30
(Para. 5-27)

►HP P/N: 0683-0275 R: FXD 2.78 
HP P/N: 0683-0565 R: FXD 5.68

Maximizes attenuator accura­
cy of xl/4 amplifier. If un­
adjustable with only A4ADJ8 
(A4R11), add 5.612 resistor 
(refer to paragraph 5-27).

A5C10
(Para. 5-19)

HP P/N 
HP P/N 
HP P/N 
HP P/N 
HP P/N 
■HP P/N 
HP P/N 
HP P/N 
HP P/N

0160-2203 C 
0160-2205 C 
0140-0196 C 
0140-0197 C 
0160-0134 C 
0140-0199 C 
0140-0210 C 
0160-2207 C 
0160-2208 C

FXD 91pF 
FXD 120pF 
FXD 150pF 
FXD 180pF 
FXD 220pF 
FXD 240pF 
FXD 270pF 
FXD 300pF 
FXD 330pF

Minimizes residual input to 
integrator. If offset value 
is positive, use capacitor. 
Changing capacitance value of 
A5C10 by 30pF causes approx- 
imately a 1 count change on 
Display A.

5-16. INITIAL OPERATING PROCEDURE. Table 5-3. Adjustments Requirement.

5-17. Preparatory to adjusting the 4274A, do 
the following to locate and to gain access to 
the adjustment Controls (this procedure 
facilitates a thoroughgoing adjustment):

FUNDAMENTAL OPERATING CHECKS

Confirm that instrument power line 
selector switches are set for local 
power line voltage. Program Memory 
Test described on page 3-1 and the 
SELF TEST procedure in Figure 3-0 
on page 3-0 should be completely 
performed and successfully passed 
before progressing to adjustment 
procedure.

TOP COVER REMOVAL

WARNING

WHEN TOP COVER IS REMOVED, LIVE 
PARTS ARE EXPOSED.

Remove top cover as follows:

a. Loosen the retaining screw at 
rear of top cover.

b. Pull top cover towards the 
rear and lift off.

WARNING

TO INSURE PERSONAL SAFETY FROM POS- 
SIBLE ELECTRICAL SHOCK HAZARDS AND 
RESULTANT INJURY, USE INSULATED AD­
JUSTMENT TOOL.

Assembly Repaired 
or Replaced

Required
Adjustment

Al 04274-66501 
(NULL DET & 

RANGE RESISTOR)

Para. 5-25 
Para. 5-31

A2 04274-66502 
(MODULATOR)

Para. 5-23 
Para. 5-31

A3 04274-66503 
(POWER AMP)

Para. 5-22

A4 04274-66504 
(PROCESS AMP)

Para. 5-20 
Para. 5-31

A5 04274-66505 
(A/D CONVERTER)

Para. 5-19

A6 04274-66506 
(OSCILLATOR)

Para. 5-21

A7 04274-66507 
(PERIPHERAL CONTROL)

None

A8 04274-66508 
(DISPLAY & KEY CONTROL)

None

A9 04274-66513 
(MPU)

None

AIO 04274-66520 
(DISPLAY & KEY)

None

All 04274-66511 
(POWER SUPPLY)

Para. 5-18

A21 04274-66521 
(OPT. 001 DC BIAS)

Para. 5-32

A22 04274-66522 
(OPT. 101 HPIB)

None

A23 04274-66523 
(OPT. 002 DC BIAS)

Para. 5-33
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Paragraph 5-18

ADJUSTMENTS

5-18. All POWER SUPPLY VOLTAGE ADJUSTMENT.

PURPOSE:

This adjustment sets the power supply voltages for the 4274A interna! 
circuits. Although there are 4 power voltages (+5V, -5V, +12V and 
-12V), only one control, the STANDARD REFERENCE VOLTAGE adjustment to 
plus 5 volts is necessary. Other voltages (-5V, +12V and -12V), are 
automatically controlled to their appropriate values by the STANDARD 
VOLTAGE ADJUSTMENT.

BANANA TO ALLIGATOR

Figure 5-1. All Power Supply Voltage Adjustment.

EQUIPMENT:

DIGITAL VOLTMETER HP 3465B

PROCEDURE:

a. Set 3465B Controls as follows:

FUNCTION ............. ...... V
RANGE ..................... 20V

b. Connect voltmeter plus input to A11TP9 and minus input to 4274A 
chassis with dual banana-to-alligator clip cable. See Figure 5-1.

c. Adjust A11R3 STANDARD VOLTAGE REFERENCE to +5 volts ±0.01 volts.

d. After adjustment of STANDARD VOLTAGE REFERENCE control, check that 
other DC voltages at TP1, TP5, TP10 and TP17 are within values 
listed below:

TEST POINT DVM TOLERANCES

A11TP17 ( +5V) 4.90 5.10
A11TP10 ( -5V) -4.90 - -5.10
A11TP 1 (+12V) 11.76 - 12.24
A11TP 5 (-12V) -11.76 - -12.24

e. Remove dual banana-to-alligator cable and 3465B from 4274A.
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Paragraphs 5-19 to 5-20

Model 4274A

ADJUSTMENTS

5-19. A5 ADC DC REFERENCE ADJUSTMENT.

PURPOSE:

To minimize residual input to integrator and to obtain optimum zero 
detection.

EQUIPMENT:

None.

PROCEDURE:

a. Connect nothing to 4274A UNKNOWN terminals.

b. Press, in order, 1SELF TESTl and [Ö] keys and check that the figure 
"1" is displayed on Display A unit indicator. See figure below.

c. Check that display counts are within ±5 counts. No adjustable com­
ponent.

d. Adjust DC REF ADJ A5R3 until display count is -10±5 counts on Dis­
play B.

5-20. A4 PROCESS AMPLIFIER DC OFFSET ADJUSTMENT.

PURPOSE:

To minimize residual DC offset voltage in process amplifier.

10 '. I PROBE

TO
A4 TP3

TO A5 TP4

E
0 0 0 0 0 0 0 0 0 0 • □ □ :-Ö''

È015 □ 0 0 0  ' iF □ □ 0 0 0 0

&  5,7

Ï T 0 0  □□ 0 0 0 0 • • □

STniiTFB

[ïïiiiiii
® ® . .

©  V  ©

... na O Q o ,

10:1 PROBE

Figure 5-2. A4 Process Amplifier DC Offset Adjustment.

EXT
TRIGGER

EQUIPMENT:
OSCILLOSCOPE ........  HP 1740A

PROCEDURE:

a. Set 1740A Controls as follows:

VOLTS/DIV.......... OlV/div (USE 10:1 probe)
TIME/DIV ............................  5ms/div
INPUT ..................................... DC
TRIGGER .................................  EXT
SWEEP ................................  NORMAL
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Paragraph 5-20

ADJUSTMENTS

b. Remove the three miniature connector cables from A4 board.

c. Press 4274A ISELF TESTl key and I A 1 kev so that the figure "6" ap- 
pears on unit indicator of Display A.

d. Connect a 10:1 divider probe between 4274A A4TP3 and chassis. See Figure 5-2.

e. Connect a 10:1 divider probe between A5TP4 and chassis for EXT 
TRIGGER input of 1740A. See Figure 5-2.

f. Adjust A4ADJ1 (A4R5) to flatten and balance square waves (7) and (2) 
as shown Figure 5-4 from the waveforms as shown in Figure 5-3.

Figure 5-3. Waveforms before Adjustment.

g. Change 1740A V/DIV setting as appropriate while adjusting for mini­
mum balance (AVI).

h. In like manner, adjust A4ADJ2 (A4R55) for square waves (7) and (T). 
The balances (AVI ,AV2) should be within ±100mV as shown in Figure 5-4.

M  @1 M  @1

Figure 5-4. Waveforms after Adjustments with A4ADJ1 and A4ADJ2.

i. Adjust A4ADJ3 (A4R8) until the top of the four (4) square waves is 
within 0 volts ±30mV.

j. The waveforms after typical adjustments of A4ADJ1, A4ADJ2 and 
A4ADJ3 should be as shown as in Figure 5-5.

1  i  @  @

Figure 5-5. Waveforms Typically Adjusted.

k. Replace the three miniature connector cables on A4 board.
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Paragraph 5-21

Model 4274A

ADJUSTMENTS

Note

If these adjustments can not be made to spe- 
cified limit, change values of A4R12, A4R13, 
A4R54 and A4R63 in accordance with table below:

AVK-lOOmV AVl>+100mV AV2<-1OOmV AV2>+100mV

Component A4R12 (4.64kn) A4R13 (4.64kn) A4R54 (4.64kn) A4R63 (4.64kn)

Jumper Wire 
(on)

Jumper Wire 
(on)

Jumper Wire
(on)

Jumper Wire 
(on)

Note

If these adjustments still can not be performed 
after installing jumper wires instead of 4.64kn 
resistor as listed in above table, proceed to 
Section VIII A4 troubleshooting.

5-21. A6 OSCILLATOR ADJUSTMENT.

PURPOSE:

To obtain an appropriate oscillation without any visible distortion.

10! I PROBE

Figure 5-6. A6 Oscillator Adjustment.
EQUIPMENT:

OSCILLOSCOPE .......  HP 1740A
DVM ...............  HP 3400A

PROCEDURE:

a. Set 4274A Controls as follows.

SELF TEST ...........................  OFF
OTHER CONTROLS ............  Any Settings

CAUTION

5-8

VERIFY THAT DC BIAS INDICATOR DOES NOT LIGHT. 
IF ILLUMINATED, SET REAR PANEL DC BIAS SW TO 
OFF!
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Paragraph 5-22

ADJUSTMENTS

b. Set oscilloscope Controls as follows:

V/DIV .......  0.02V/div (USE 10:1 probe)
INPUT..........   AC
SWEEP ............................  NORMAL
TRIGGER .............................  INT

c. Connect 10:1 probe to A6TP1 and ground lead to 4274A chassis as 
shown in Figure 5-6.

d. Observe displayed waveform at all test frequencies of 4274A and 
check that these waveforms do not have any visible distortion.

Note

If any distortion or clipping appears, pro- 
ceed to Section VIII A6 Troubleshooting.

e. Set 4274A FREQUENCY to 1.00kHz.

f. Connect voltmeter plus input to A6TP1 and minus input to 4274A 
chassis with BNC-to-alligator clip cable.

g. Adjust A6R3 until 3400A reading is 500mVrms.

h. Observe that peak-to-peak values of displayed waveform are within
1.2V P-P to 1.6V P-P for all test frequencies.

5-22. A3 POWER AMPLIFIER ADJUSTMENT.

PURPOSE:

To set appropriate amplitude and to ensure that a clean sinusoidal sig­
nal is present at 4274A UNKNOWN terminals.

BNC TO BNC

Figure 5-7. A3 Power Amplifier Adjustment.

EQUIPMENT:

OSCILLOSCOPE ........  HP 1740A

PROCEDURE:

a. Set 4274A Controls as follows:

MULTIPLIER .......
OSC LEVEL ........
SELF TEST ........
OTHER CONTROLS ....

........  Xl

........  CW

.......  OFF
Any Settings

5-9
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b. Connect 1740A input to 4274A H cur BNC connector of UNKNOWN termi­
nals with BNC-to-BNC cable as in Figure 5-7.

c. Observe that waveforms displayed on oscilloscope for all frequencies 
from 100Hz to 100kHz are of constant amplitude without any distor­
tion or clipping.

d. Adjust A3R1 to obtain clean sinusoidal waveform.

Note

Proceed to Section VIII A3 troubleshooting 
if unable to perform appropriate adjustment 
wi th A3R1.

e. Remove BNC-to-BNC cable and oscilloscope from 4274A.

______________________________ ADJUSTMENTS________________________________

5-23. A2 90° PHASE ADJUSTMENT. 

PURPOSE:

To set any accurate 90° phase shift for 90° phase detector to achieve 
optimum bridge balance.

A2
BOARD

TO A2TP6

TO A2TP4

CTTTT:: U  D

* •  <£>

i t :  = : ; : :  : .n

• 2 i-:: • !w l f f  . . . .  1

)  :  ©  :

l ö <i> J
1

Figure 5-8. A2 90° Phase Adjustment.

EQUIPMENT:

OSCILLOSCOPE ........  HP 1740A

PROCEDURE:

a. Remove A2 MODULATOR board from 4274A.

b. Instal 1 extender board (HP P/N: 5060-4025) in A2 slot and install 
A2 board in extender.

Note

Two 5060-4953 22 Pin Extender Boards can be 
substituted if 5060-4025 are not available.

c. Set 4274A test frequency to 1 kHz.

d. Set oscilloscope 1740A Controls as follows:

VOLT/DIV A CHAN. 0.02V/div (Use 10:1 probe) 
B CHAN. 0.02V/div (Use 10:1 probe) 
......................  AUTO A VS B

5-10
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e. Connect channel A input probe to A2TP5 and channel B input probe to 
A2TP4 as shown Figure 5-8. The Lissajous figure displayed should 
be as shown Figure 5-9.

Figure 5-9. Lissajous Waveform.

f. Adjust A2R43 until a visually recognizably round figure is display­
ed. Don't be too sensitive about getting a precise circle-shaped 
figure.

g. Remove both cables, oscilloscope and extender board from 4274A and 
replace A2 board.

Note

Proceed to Section VIII A2 MODULATOR trouble- 
shooting if a circle-shaped figure cannot be 
displayed.

5-24. A2 MODULATOR ZERO OFFSET PREADJUSTMENT.

PURPOSE:

To eliminate residual offset in phase tracking amplifier.

□" • 0000 
00 □□

i®  ®  ^  ÏÏ -f 00 op

Figure 5-10. A2 Modulator Zero Offset Preadjustment.

EQUIPMENT:

Open termination (os) ...........  BNC-to-BNC cable
(lOcm long, 2ea required)

Note

Use OPEN (os) termination of the HP 16074A 
Standard Resistor Set (if available).

5-11
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PROCEDURE:

a. Press 4274A ISELF TESTI and \ J %  
that a figure M7" appears on 
ure below.

keys (in that order)
unit indicator of Display A.

and check 
See fig-

b. Set 4274A test frequency to 10kHz and OSC LEVEL to full CW position.

c. Connect BNC-to-BNC cable between H cur and H pot connectors and 
another BNC-to-BNC cable between L cur and L pot connectors of 
4274A unknown terminals as shown Figure 5-10,

d. Alternately adjust A2R1 and A2R8 until display counts are within 
±10 counts for both Display A and Display B. The adjustments of
A2R1 and A2R8 are interactive for both displays. Therefore, do the 
adjustment bit-by-bit.

e. Change 4274A test frequency to 100kHz and that check display counts 
are within 0±120 counts for Display A and Display B.

f. Readjust A2R1 and A2R8 so that display counts are within .00±120 
counts.

g. Change... 4274A test frequency from lOOKHz thru 100Hz and that check 
display counts are within .00±120 counts for all frequencies.

h. Remove both BNC-to-BNC cables from 4274A.

5-25. Al BUFFER AMPLIFIER ADJUSTMENT.

PURPOSE:

To minimize residual offset in buffer amplifier. 

EQUIPMENT:

BNC-to-BNC cable .............  lOcm long

5-12
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PROCEDURE:

a. Confirm that 4274A Self Test function is activated and press 
IREFERENCE VALUE RECALLl key.

b. Check that a figure "8" appears on unit indicator of Display A. 
Set 4274A test frequency.to 1kHz. See figure below.

c. Connect terminals Hcur and Lpot together for a few seconds and then 
remove the cable from Lpot and connect it to Hpot.

d. Adjust A1R1 until display counts are within .00±500 counts on
Display A. Note

Proceed to Section VIII Al troubleshooting 
if display counts are not within .00+500 
counts.

e. Change 4274A test frequency to 100kHz.

f. Adjust A1C2 until display count is within .00±300 counts for Dis­
play A.

g. Remove BNC-to-BNC cable from 4274A.

5-26. A2 MODULATOR ZERO OFFSET ADJUSTMENT.

PURPOSE:

To eliminate residual offset from both Phase Detector 0° and 90° inte­
grators.

EQUIPMENT: .

Open terminator (os) ........  BNC-to-BNC cable
(lOcm long, 2ea required)

Note

Use Open (os) terminator. of 16074A Standard 
Resistor Set if it's available.

PROCEDURE:

a. Set 4274A Controls as follows:

FREQUENCY .........................  100kHz
MULTIPLIER ............................  Xl
VERNIER .......................... full CW
SELF TEST .............................  ON
OTHER CONTROLS .............  Any Settings

b. Connect BNC-to-BNC cables between H cur and H.pot connectors 
and between L cur and L pot connectors.

c. Press 4274AlA%lkev and check that a figure "7" appears on unit indi­
cator of Display A. See figure below.

d. Alternately adjust A2R1 and A2R8 until both display counts are 
within .00±10 counts for both Display A and Display B.

I
I
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Press 4274A ISTOREI 
figure a "30" appears 
below.

key and press RANGE [ÜE or [DÖWNl keys until 
on unit indicator of Display B. See figure

f. Check that display counts are within .00±15 counts for both Display 
A and Display B. Proceed to Section VIII A4 and A5 troubleshooting 
if step f cannot be performed.

9-

h.

Change 4274A LEVEL MULTIPLIER to x5 and press RANGE lÏÏPl or IDOMNl 
key until a figure "31" appears on unit indicator of Display B. 
See figure below.

Check that display counts are within .00±15 counts for both Display 
A and Display B.

Note

Proceed to Section VIII A4 troubleshooting 
if stop h cannot be performed.

i. Change 4274A test frequency to 10kHz and press 4274A I A% I key.

j. Check that a figure "7" appears on unit indicator of Display A.
See figure below. ..

k. Alternately adjust A2R1 and A2R8 until display counts are within 
.00±15 counts for both Display A and Display B.

5-27. A4 xl, xl/2 AND xl/4 ATTENUATER ADJUSTMENT.

PURPOSE:

To set accurate Amplifier gains and attenuations for xl, xl/2 and xl/4 
Amplifiers.

EQUIPMENT:

Open termination (os) .......  BNC-to-BNC cable
(lOcm long, 2ea required)

PROCEDURE:

a. Set 4274A Controls as follows:

FREQUENCY ..........................  1kHz
SELF T E S T ...........................  ON
OTHER CONTROLS ............  Any Settings

b. Connect both BNC-to-BNC cables to 4274A UNKNOWN terminals as in 
5-26 step b.

c. Press 4274AQj]key and check that a figure "2" appears on unit indi­
cator of Display A. See figure below.

-  10  Cl 0 .0  O
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d.

e.

f.

g .

h.

i.

J.

k.

Adjust A4ADJ7 (A4R10) until display count is within -1000.00±20 
counts.

Change 4274A test frequency to 100kHz.

Adjust A4ADJ10 (A4C6) until display counts are within .00±20 counts 
for Display B.

Press 4274A lESR/Gl key and check that a figure "3" appears on unit 
indicator of Display A.

■  DISPLAY A l

n  n  n  n  n  u  u  u  u  u

Adjust A4ADJ9 (A4C7) until display counts are within .00±20 counts
for Display B.

Change 4274A test frequency to 1kHz.

Adjust A4ADJ8 (A4R11) until display counts are within -1000.00±20 
counts for Display A.

Leave both BNC-to-BNC cables connected to 4274A UNKNOWN terminals.

Note

If step f is unadjustable with A4ADJ10 (A4C6), refer to Table 5-2 
Factory Selected Components on page 5-4. If step h is unadjustable 
with A4ADJ9 (A4C7), go to A4 troubleshooting tree.

Note

To facilitate easier adjustment, Table 5-6 
Adjustment Summary can be used.

5-28. A4 xl, xl/10 and xl/100 ATTENUATOR ADJUSTMENT.

PURPOSE:

To set accurate amplifier gains and attenuations for xl, xl/10 and
xl/100 Amplifiers.

EQUIPMENT:

Open termination (os) .......  BNC-to-BNC cable
(lOcm long, 2ea required)

PROCEDURE:

a. Set 4274A Controls as follows:

FREQUENCY ...........................  1kHz
SELF TEST ............................. ON

Condition of UNKNOWN terminals is same 
as for 5-26 step b.

b. Press 4274A fx/B| key and check that a figure "4" 
indicator of Display A. See figure below.

appears on unit
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c. Adjust A4ADJ11 (A4R6) until display counts are within -1000.00±20 
counts for Display A.

d. Change 4274A test frequency to 100kHz.

e. Adjust A4ADJ14 (A4C4) until display counts are within .00±20 counts 
for Display B.

f. Press 4274A |L/C| key and check that a figure "5" appears on unit 
indicator of Display A. See figure below.

i n  n  /-/ n  n  
i Li u  L i L i L i

g. Adjust A4ADJ13 (A4C5) until display counts are within .00±20 counts 
for Display B.

h. Change 4274A test frequency to 1 kHz.

i. Adjust A4ADJ12 (A4R7) until display counts are within -1000.00±20 
counts for Display A.

Note

If any steps are unadjustable, refer to 
Table 5-2 Factory Selected Components on 
page 5-4.

j. Remove both BNC-to-BNC cables from 4274A.

Note

To facilitate easier adjustment, Table 5-5 
Adjustment Summary can be used.

Table 5-4. 1-1/2-1/4 ATTENUATOR ADJUSTMENTS.

ITEM
NUMBER

PRESS
+KEY FREQUENCY ADJUSTABLE

COMPONENTS DISPLAY A DISPLAY B

O r m 1.00kHz A4ADJ7 -1000.00±20
c L i L I 100kHz A4ADJ10 .00±20

0 c  c d  / r 1.00kHz A4ADJ8 -1000.00 2̂0
J t o K /  b 100kHz A4ADJ9 ,00±20

Table 5-5. 1-1/10-1/100 ATTENUATOR ADJUSTMENTS.

1.00kHz
100kHz

A4ADJ11 
A4ADJ14

-1000.00±204 X/B .00±20

■ 5 |L/C| 1.00kHz
100kHz

A4ADJ12
A4ADJ13

-1000.00±20
.00±20

5-16



. Model 4274A Section y
Paragraph 5-29

ADJUSTMENTS

5-29. A3 'TEST SIGNAL LEVEL MONITOR ADJUSTMENT.

PURPOSE:

To establish a precise indication of test signal level when [V] and 
ImAl are pressed.

EQUIPMENT:

T0A3TP3 n TO CHASSIS

' .8.B.8.8.BJB ■  .8 .8 .8 .8 .8 .8

00 00 00000* □□
00D5’ 000 'Ê" DO 0000

0

Figure 5-11. A3 Test Signal Level Monitor

RF Voltmeter

Adjustment.

RF VOLTMETER.......  HP 3400A
TEST FIXTURE .......  HP 16047A

Note

Use open terminator (os) of 16074A Resis­
tor Standard Set if available.

PROCEDURE:

a. Rotate OSC LEVEL Vernier fully CW and check that marker pointer 
of Vernier knob points to a position approximately 10 degrees 
above the 1 scale reading as shown in figure below.

If necessary, loosen the two knob lock 
screws and reset knob.

b. Set 4274A Controls as follows:
FREQUENCY .;....................... 1.00kHz
OSC LEVEL .................... 1 (exactly)
MULTIPLIER .............................  X5
SELF TEST .............................  OFF
OTHER CONTROLS ..............  Any Settings

c. Connect 16047A to 4274A UNKNOWN terminals as shown Figure 5-11.

d. Press 4274A TEST SIGNAL LEVEL CHECK [V] key and check that lamp 
changes from kHz to V.

e. Read and note the displayed value of test signal level while [V] 
key is being pressed.

f. Change OSC LEVEL CCW to 0.1 and adjust A3R16 until the display 
value is 1/10 of the display value noted in step e.

g. Change OSC LEVEL CW to 1 and adjust A3R1 until 5.00Vrms is display­
ed.
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h. Repeat steps e through g as necessary.

i. Check respective display values for other combinations of MULTIPLI­
ER settings and vernier positions as listed in Table 5-6.

j. Connect voltmeter plus input to A3TP-3 and minus input to 4274A 
chassis with dual banana-to-al1igator clip cable. See Figure 5-11.

k. Check that voltmeter readings are within the lower and upper limits 
for their respective settings as listed in Table 5-7.

Table 5-6. Display Limits for OSC Level Monitor.

SETTING
MULTIPLIER x .01 x .1 xl x5

OSC LEVEL 1 1 1 1 0.6 0.2
DISPLAY UPPER .011 .110 1.10 5.10 3.80 1.60

LIMITS LOWER .009 .090 .90 4.90 2.20 0.40

Table 5-7. Signal level limits that appear at UNKNOWN Terminals.

4274A
SETTING

MULTIPLIER x .01 x .1 xl x5

OSC LEVEL 
DISPLAY .009 .090 .90 1.00 3.00 4.50

VOLTMETER
READING
LIMITS

UPPER 1 OmV 92m V 920mV 1.02V 3.06V 4.62V

LOWER 8mV 88mV 880rnV 980mV 2.94V 4.40V

Note

No adjustments or factory selected components 
are in the 4274A for frequency accuracy. Pro­
ceed to Section VIII A6 troubleshooting if 
Paragraph 4-9 TEST FREQUENCY ACCURACY TEST can 
not be made as listed in Table 4-2.

l. Change 4274A Controls as follows:

FREQUENCY ..........................  1kHz
OSC LEVEL .............................  1
MULTIPLIER ...........................  X5
SELF TEST ...........................  OFF
OTHER CONTROLS ............  Any Settings

m. Connect 16047A to 4274A UNKNOWN terminals and connect shorting bar 
between High and Low Contacts of 16047A.

Note

Use Short (Oft) termination of 16074A Standard 
Resistor Set if available.

n. Press 4274A TEST SIGNAL CHECK [mAl key and check that lamp [m§l is
lit.

0. Display should be within 100mA±5mA.
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5-30. Al RANGE RESISTOR and A4 BUFFER AMP TRACKING ADJUSTMENT.

PURPOSE:

To establish precise Range Resistor Resistance (which directly affects 
the accuracies of all functions).

Figure 5-12. Al Range Resistor and A4 Buffer AMP Tracking Adjustment. 

EQUIPMENT:

STANDARD RESISTOR .. 
Useable frequencies: 

(up to 100kHz)

lOOka+O.03%1
10kft±0.03%
1kfi±0.03%

■ ioofi±o.03r

16074A Standard Resistor Set

Note

Use 100n to 100kn resistors from 16074A Standard 
Resistor Set, if available.

PROCEDURE:

a. Set 4274A Controls as follows:

SELF TEST .................. ON
FREQUENCY ................ 1kHz
OSC LEVEL ............  full CW
MULTIPLIER ................. Xl

b. Press 4274A IREFERENCE VALUE STOREl key and check that a figure "ys" 
appears on unit indicator of Display A. See figure below.

c. Press RANGE [ÜP] or iDOWNl kev until the figure "50" appears on unit 
indicator of Display B. See figure below.

I DISPLAY Al

_ i n  n  n  n  i u  Li L i L i

Note

These adjustment limits are the nominal resistance values 
and nominal admittance values and are calculated from a 
reciprocal number of the resistance value. To establish 
the actual adjustment limits for proceeding with the 
following adjustment steps, the calibration data attached 
to the 16074A or to other resistor standards should be 
used. For example in step d:

Nominal limit: lOOkn (nominal) —  10.0000ys±20 counts

Actual limit: lOO.lkfö (calibration data) —  9.9900ys±20 counts

d. Connect lOOkft resistor to 4274A UNKNOWN terminals as shown'Figure 
5-12 and adjust (lOOkfi) A1R21 until display counts are within 
*(10.0000ys±20) counts for Display A.
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e.

f.

g.

h.

ï.

J.

k.

1.

m.

n.

o.

P.

q.

Press 4274A RANGE [ÜP] or IDOWNI key until the figure "40" appears 
on unit indicator of Display B. See figure below.

Cl O

Remove lOOk and connect lOkft Standard Resistor to 4274A and adjust 
(lOkft) A1R18 until display counts are within (100.000ys±20) counts 
for Display A.

Press 4274A RANGE [ÜP] or IDOWNI key until the figure "30" appears 
on unit indicator of Display B. See figure below.

Remove lOkft Standard Resistor and connect lkft Standard Resistor to 
4274A UNKNOWN terminals and adjust (lkft) A1R15 until display counts 
are within *(1000.00ps±20) counts for Display A.

Press 4274A RANGE [ÜP] or IDOWNI key until the figure "20" appears 
on unit indicator of Display B.

P  Cl

Remove lkft Standard Resistor and connect the lOOft Resistor Standard 
to 4274A and adjust (lOOft) A1R12 until display counts are within 
*(10.0000ms±20) counts. The lOOft Resistor Standard should now be 
left on the 4274A UNKNOWN terminals.

Change 4274A OSC LEVEL MULTIPLIER setting to [x|] key so that the
figure "11" appears on the annunciator of Display B.

C C I

Adjust (10ft) A1R8 until display counts are within *(10.0000ft±20) 
counts for Display A.

Change 4274A OSC LEVEL MULTIPLIER setting to xl and FREQUENCY set­
ting to 100kHz.

Press 4274A RANGE [ÜP] or IDOWNI kevs until the figures "ft" and "20", 
respectively, appear on Display A and Display B.

Adjust A4ADJ4 A4R1 until display counts are within *(100.Ó00ft±20) 
counts for Display A.

Adjust A4ADJ5 (A4C3) until display counts are within .020±20 counts 
for Display B.

Remove lOOft Standard Resistor from 4274A UNKNOWN terminals.

Note
If step p is unadjustable with A4ADJ5 (A4C3), 
refer to Table 5-2 (Factory Adjust Components).

To facilitate easier adjustment, Table 5-8 
Adjustment Summary can be used.
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Table 5-8(a). Adjustment Summary (of step a thru e).

Display-B 
Unit Indication Press-*Key

Resistor
Standard

Adjustable
Component(s)

Display-A 
(Nominal)

Display-A 
(Actual)

50
RANGE B E lOOkft lOOkft

(A1R21) 10.0000ys+20IPÖWNI C.R.V.S±2°

40 RANGE B B lOkft lOkft 
(AlR18) 100.000ys±20|D0UN| C.R.V. S±20

30 RANGE BE lkft lkft
(A1R15) 1000.00ys±20D0WN| C.R.V. S±20

20 RANGÉ B E lOOft lOOft
(A1R12) 10.0000ys±20IDOWNI C.R.V. S±20

11 MULTIPLIER
m

lOOft lOft
(AIR 8) 10.0000ft±20 C-».P̂-Ki. +2Q 

10
C.R.V......... calibrated resistance value

Table 5-8 (b). Adjustment Summary (of steps m thru q).

A4ADJ4 ___ ... 100.000ft+20 (C.R.V.ft+20)
A4ADJ5 .... ........  20+20

5-31. Al RANGE RESISTOR PHASE ADJUSTMENT.

PURPOSE:

To minimize residual phase offset that especially occurs at high 
frequencies in Range Resistor of bridge circuit.

EQUIPMENT:

PROCEDURE:

... —— —i
□ 0 0000

0000
Srondord 7

Copocltor • 0000

Figure 5-13. Al Range Resistor Phase Adjustment.

STANDARD CAPACITORS

(Useable frequencies: 
up to 100kHz)

(  IpF: HP 16381A 'S
lOpF: HP 16382A

lOOpF: HP 16383A
LOOOpF: HP 16384A )

a. Set 4274A Controls as follows:

SELF TEST .... 
FREQUENCY .... 
OSC LEVEL .... 
MULTIPLIER ... 
OTHER CONTROLS

........  ON

....  100kHz

.... full CW 

.........  xl
Any Settings

b.. Press 4274A ISTOREl key and RANGE [ÜP] or 1 DOWN I keys until the 
figure "50" appears on unit indicator of Display B. See figure 
below.
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c. Connect lOpF Standard Capacitor (16382A) to 4274A as shown in Figure
5-1.3 and adjust A1C11 (100kft<t>) until display counts are within
.0000ys±‘,§coun'ts for Display A.

d. Remove lOpF Standard Capacitor (16382A) from 4274A and connect lOOpF 
Capacitor Standard (16383A) to 4274A UNKNOWN terminals.

e. Press 4274A RANGE [ÏÏP] or IDOWN1 key until the figure "40" appears 
on unit indicator of Display B. See figure below.

f. Adjust Al Cl0 (10kftcf>) until display counts are within .000ys±3§counts 
for Display A.

g. Remove lOOpF Standard Capacitor (16383A) from 4274A and connect 
lOOOpF Standard Capacitor (16384A) to 4274A UNKNOWN terminals.

h. Press 4274A RANGE |UP| or IDOWNI key until the figure "30" appears 
on unit indicator of Display B. See figure below.

i. Adjust A1C9 (lkft<|>) until display counts are within .00ys±3ocounts 
for Display A.

j. Remove lOOOpF Capacitor Standard (16384A) from 4274A and connect 
lOOft Standard Resistor to 4274A UNKNOWN terminals.

k. Change Multiplier to x5 and press 4274A RANGE [ÜP] or IDOWNI key 
until the figure "ft" and "11", respectively, appear on unit indica­
tors for Display A and Display B.

1. Adjust A1C7 (1 Ofttp) until display counts are within .020±20 counts 
for Display B.

Note

If only A1C7 (10ft(f>) in step 1 is unadjust­
able, refer to Table 5-2 (Factory Adjust 
Components).

Note

To facilitate easier adjustment, Table 5-9 
Adjustment Summary can be used.

Table 5-9. Adjustment Summary.

Item Number Standard Adjust Display Count Limits

50 lOpF 100kft<() (Al Cl 1) .0000ys± “o0

40 lOOpF 10kft<J> (AlCIO) A .000yS± 30°

30 lOOOpF lkft<f> (A1C9) . 00yS:± 30°'

11 lOOft KXty (A1C7) B .020±20
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5-32. A21 INTERNAL DC BIAS SUPPLY ADJUSTMENT (0 to ±35V).
PURPOSE:

To set interna! DC voltage and the gain of DAC and Amplifier so that 
accurate DC bias voltages can be applied to the sample when controlled 
with 16023B BIAS CONTROLLER. A 2 i ( o r A 2 3 )

DC Voltmeter

r  i Ir
oQQQOQDD DDOOOOD

• |B00ó| !□□□□□ '] (DÜ
|B0Öoj 0 0 0  "o" 00001

^ _J-— j — | b b 5 ó b  Bias t T  VT □

16023B

EQUIPMENT:

Figure 5-14. A21 (or A23) Internal DC Bias Supply
Adjustment (O to ±35V).

BIAS CONTROLLER............. . HP 16023B
DIGITAL VOLTMETER ............  HP 3465B

PROCEDURE:

a. Set 4274A Controls as follows.

DC BIAS SWITCH ....
Display A ........
TRIGGER ..........
MULTIPLIER .......
OSC LEVEL ........
OTHER CONTROLS .... 
DC BIAS SELECTOR SW 

(REAR PANNEL)

...........  ±35V MAX

................... C

.............. Manual

................ x .01

...........  full CCW

.......  Any Settings
INT 35V/100V (Cc.lyF)

b. Set 16023B DC Bias Controller thumbwheel switch to 0.00 and connect 
its 24 pin male connector to BIAS CONTROL connector on the rear 
panel of the 4274A. See Figure 5-14.

c. Remove A21 board and install board extender in A21 slot and install 
A21 board in extender.

CAUTION

Before removing A21 board, DC Bias connector 
board must be pulled out toward the rear pan­
nel by loosening its two screws.

d. Set 3465B Controls as follows:

FUNCTION .................... V
RANGE .................... 200V

e. Connect 3465B plus input to the negative lead of A21C19 (-42V) and 
minus input to the positive lead of A21C19 (GNDTI7) with dual banana 
to alligator clip cable.

f. Adjust A21R83 so the 3465B reads -42V±0.1V and check that the volt­
age across A21C18 is within +42V±1.0V.

Note

Change 3465B Range control to the appropriate 
setting for the adjustments that follow.
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g. Change 16023B thumbwheel switch setting to -.OOVxl and press ENTER 
button.

h. Connect 3465B plus input to A21TP3 and minus input to x/A 16R con­
nector pin (GND^7).

i. Adjust A21R12 until the 3465B reads 0V±0.1mV.

j. Change 16023B thumbwheel switch setting to +.OOVxl and press ENTER 
button.

k. Adjust A21R11 until the 3465B reads 0V±0.1mV.

l. Remove 3465B plus input from A21TP3 and connect to TP2.

m. Adjust A21R8 until the 3465B reads 0V±0.1mV.

n. Change 16023B thumbwheel switch setting to -9.OOVxl and press ENTER 
button.

o. Adjust A21R13 until the 3465B reads -9V±.002V.

p. Remove dual banana to alligator clip cable, 3465B and 16023B from 
4274A.

Note

Although the variable resistor A21R48 is mounted 
on the A21 board, it is a "factory only" adjust­
able component and is not field adjustable.

5-33. A23 INTERNAL DC BIAS SUPPLY ADJUSTMENT (O to ±100V).

PURPOSE and EQUIPMENT:

Same as in Para. 5-32.

PROCEDURE:

a. Set 4274A Controls as follows:

DC BIAS SWITCH
TRIGGER .....
DISPLAY A .................................  C
OSC LEVEL ..........................  full CCW
OTHER CONTROLS ................. Any Settings
DC BIAS SELECTOR SW ... INT 35V/100V (C<.lyF)

(REAR PANEL)

b. Set 16023B DC Bias Controller thumbwheel switch to .000 and connect 
its 24 pin male connector to Bias Controller connector on the rear 
panel of 4274A. Refer to Figure 5-14 except for the difference in 
test pins and board number.

c. Remove A23 board and install board extender in A23 slot and install 
A23 board, in extender.

±200V MAX 
.. Manual

Note

Before removing A23 board, DC Bias connector 
board must be pulled out toward rear panel 
by loosening its two screws.
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d. Set 3465B Controls as follows:

FUNCTION .................... V
RANGE .................... 200V

e. Connect 3465B plus input to the negative lead of A23C26 and minus 
input to the positive lead of A23C26 with dual banana to alligator 
clip cable.

f. Adjust A23R55 until the 3465B reads -42V+0.1V.

Note
\

Change 3465B Range Control to the appropriate 
setting for the adjustments that follow.

g. Connect 3465B plus input to the A23TP2 and minus input to the x/A 
16R connector pin (GND^7).

h. Set 16023B thumbwheel switch control to -.OOVxl and press ENTER 
button.

io Adjust A23R11 until the 3465B reads 0V±0.1mV.

j. Change 16023B thumbwheel switch setting to +0.00x1 and press ENTER 
button.

k. Adjust A23R10 until the 3465B reads 0±0.1mV.

l. Connect 3465B plus input to A23TP1 and minus input to the x/A 16R 
connector pin.

m. Change 16023B thumbwheel switch setting -0.OOVxl and press ENTER 
button.

n. Adjust A23R8 until the 3465B reads 0V±2mV.

o. Change 16023B thumbwheel switch setting to -9.OOVxl and press ENTER 
button.

p. Adjust A23R9 until the 3465B reads -90V±40mV.

q. Remove dual banana to alligator clip cable, 3465B and 16023B from 
4274A.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for 
ordering parts. Table 6-1 lists abbrevia- 
tions used in the parts list and throughout 
the manual. Table 6-3 lists all replaceable 
parts in reference designator order. Table
6-2 contains the natnes and addresses that 
correspond to the manufacturen's code numbers.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in 
parts list, schematics and throughout the 
manual. In some cases, two forms of abbre­
viations are used, one in all capita! letters, 
and one in partial capitals or no capitals. 
This occurs because the abbreviations in 
parts list are always all capitals. However, 
in the schematics and in other parts of the 
manual, other abbreviation forms with both 
lower case and upper case letters are used.

6-5. REPLACEABLE PARTS LIST.

6-6. Table 6-3 is a list of replaceable 
parts and is organized as follows:

a. Electrical assemblies and their compo­
nents in alphanumerical order by refer­
ence designation.

b. Chassis-mounted parts in alphanumerical 
order by reference designation.

c. Miscellaneous parts.

d. Illustrated parts breakdowns, if appro­
priate.

The information for each part includes:

a. The Hewlett-Packard part number.

b. The total quantity (Qty) in the instru­
ment.

Table 6-1. List of Reference Designators and Abbreviations
REFERENCE DESIGNATORS

A = assembly
B = motor
BT = battery
C s capacitor
CP s coupler
CR s diode
DL % delay line
DS s device signaling (lamp)

A = amperes
A. F .C . = automat ic frequency control
AMPL = amplifier
B. F. O. = beat frequency oscillator
BE CU * beryllium copper
BH s binder head
BP 3 bandpass
BRS s brass
BWO s backward wave oscillator
CCW s counter-clockwise
CER 3 ceramic
CMO s cabinet mount only
COEF 3  coëfficiënt
COM 3  common
COMP 3 composition
COMPL = complete
CONN 3 connector
CP 3  cadmium plate
CRT = cathode*ray tube
CW = clockwise
DE PC 3 deposited carbon
DR * drive
ELECT * electrolytic
ENCAP s encapsulated
EXT 3 external
F
f

3 farads 
*  femto = 1 0 * 15

FH s flat head
FIL H s fillister head
FXD 3 fixed
G = (jica = 1 0 9

GE = germanium
GL 3 glass
GRD = ground(ed)

E s misc electronic part P = plug U = integrated circuit
F 3  fuse Q = transistor V = vacuum, tube, neon
FL 3  filter R *  resistor bulb, photocell, etc.
J = jack RT 3  thermistor VR = voltage regulator
K = relay S = switch W = cable
L s inductor T = transformer X 3  socket
M s meter TB s terminal board Y = crystal
MP s mechanical part TP 3 test point

ABBREVIATIONS

H = henries NPN 3  negative-positive- RWV * revèrse working
HEX = hexagonal negative voltage
HG = mercury NRFR 3 not recommended for
HR s hour(s) field replacement
Hz 3 hertz NSR 3 not separately S-B *  slow-blow

IF = intermediate freq.
IMPG = impregnated
INCD = incandescent OBD
INCL = include(s) OH
INS = insulation(ed) OX
INT = internal
k = kilo = 1000 p

LH = left hand PC
L1N = linear taper p
LK WASH *  lock washer PH BRZ
LOG = logarithmic taper PHL
LPF « low pass filter PIV

PNP
m * milli = 10‘ 3
M = meg = 10® P^O
MET FLM * metal film POLY
MET OX * metallic oxide PORC
MFR = manufacturer POS
MINAT = miniature POT
MOM = momentary PP
MTG = mounting PT
MY = "mylar" PWV
n - nano = 10*®
N 'C = normally closed
NE = neon RECT
NI PL = nickel plate RF
N 'O = normally open RH
NPO = negative positive zero

(zero temperature RMO
coëfficiënt) RMS

replaceable

; order by description 
« oval head 
* oxide

= peak
> printed circuit 
! pico = 10*12 
: phosphor bronze 
: Phillips
s peak inverse voltage 
s positive-negative- 

positive 
f part of 
: polystyrene 
« porcelain 
t position(s) 
s potentiometer 
s peak-to-peak 
: point
: peak working voltage

: rectifier 
: radio frequency 
! round head or 

right hand 
* rack mount only 
s root-mean square

SCR
SE
SECT
SEMICON
SI
SIL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

VAR
VDCW
W/
w
WIV

WW
W 'O

= screw 
= selenium 
= section(s)
= semiconductor 
= Silicon 
= silver 
- slide 
= spring 
= special 
= stainless steel 
= split ring 
= steel

= tantalum 
= time delay 
= toggle 
= thread 
= titanium 
= tolerance 
= trimmer
= traveling wave tube

= micro = 10*6
= variable 
= dc working volts
= with 
= watts
= working inverse 

voltage 
s wirewound 
*  without 0QÖ1-9700

6-1



c. A description of the part.

d. A typical manufacturer of the part in a 
five-digit code.

e. The manufacturer's number for the part.

The total quantity for each part is given 
only once at the first appearance of the part 
number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replace­
able parts table, give the Hewlett-Packard 
part number, indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office.

6-9. To order a part that is not listed in 
the replaceable parts table, state the full 
instrument model and serial number, a descrip­
tion and the function of the part, and the 
number of parts required. Address your order 
to the nearest Hewlett-Packard office.

6-10. SPARE PARTS KIT.

6-11. Stocking spare parts for an instrument 
is often done to insure quick return to ser­
vice after a malfunction occurs. Hewlett- 
Packard has a Spare Parts Kit available for 
this purpose. The kit consists of selected 
replaceable assemblies and components for 
this instrument. The contents of the kit and

Section VI
Paragraphs 6-7 to 6-14

Model 4274A

the Recommended Spares List are based on 
failure reports, repair data, and parts 
support for one year. A complimentary Recom­
mended Spares List for this instrument may be 
obtained on request and the Spare Parts Kit 
may be ordered through your nearest Hewlett- 
Packard office.

6-12. DIRECT MAIL ORDER SYSTEM.

6-13. Within the USA, Hewlett-Packard can 
supply parts through a direct mail order 
system. Advantages of using the System are:

a. Direct ordering and shipment from the 
HP Parts Center in Mountain View, Cali- 
fornia.

b. No maximum or minimum on any mail order 
(there is a minimum order amount for 
parts ordered through a local HP Office 
when the orders require billing and in- 
voicing).

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

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

6-14. Mail order forms and specific ordering 
information are available through your local 
HP Office. Addresses and phone numbers are 
located at the back of this manual.

Table 6-2. Manufacturers Code List.

MFR NO. MANUFACTURER ADDRESS ZIP CODE

CÓ633
00000

AKTIEBOLAGET RIFA
ANY SATISFACTORY SUPPLIER

BROMMA SE

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01295 TEXAS INSTR INC,SEMIC0ND CMPNT DIV DALLAS TX 75222
01928 RCA C0RP S0LID STATE DIV SOMERVILLE NU 08876
02111 SPECTR0L ELECTRONICS CORP CITY OF IND CA 91745
02114 FERROXCUBE CORP SAUGERTIES NY 12477
03888 KDI PYR0FILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW .CA 94042
12954 SIEMENS CORP COMPONENTS GROUP SCOTTSDALE AZ 85252
18324 SIGNETICS CORP SUNNYVALE CA 94086
19701 NEPCO/ELECTRA CORP MINERAL WELLS TX 76067
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
24355 ANALOG DEVICES INC N0RW00D MA 02062
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
30983 NEPCO/ELECTRA CORP SAN DlEGO CA 92121
32293 INTERSIL INC CUPERTINO CA 95014
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
34649 INTEL CORP MOUNTAIN VIEW CA 95051
52763 STETTNER-TRUSH INC CAZENOVIA NY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
75915 LITTELFUSE INC DES PLAINES IL 60016
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Table 6-3. Replaceable Parts
Reference
Designation

HP Part 
Number

l
o

o
i

Qty
41 Ü9< 7<J-bb$01 8 1

‘  1 C 1 0140*1077 s 14
M C ? ‘U 2 l * 0 1 0 5 9 9
A 1 C 3 Ü t«0*1077 5
A|C5 1. I O 70 7 2
* t Co 01 * 0 • t 0 7 9 7

A 1 C 7 0121*0105 9
A | CP 0160-7207 3 1MC9 0121-0105 7 S
* 1 c 10 0121-0036 7
A IC 11 0121*0059 7

A 1 C 1 2 01b0*?05S 9 1U0A l C V ï 0180-1077 5
Al Cl <1 0100-1077 5
* 1 c 15 1 26
* 1 C 1 6 0160*3443 1

AIC17 01*0*3943 1
4 1C ( 8 (M 00*34(13 1
A 1C 1 9 01oi>*3403 1
A1C20 0180*1049 1 u
A1 C20 ü l^ n .1077 5
A 1 C g ) 0 1 é 0 • 10 ö 9 1
M C ? I 0180-1077 t;
AIC2R 0 l 0 ü•0161 u 3
M C25 0160-2210 6 1
A1C26 0 l O0*?2u8 4 4
»IC27 ÖtbO-2257 3 2

0160*2236 0 1
A1C2* 0100*3993 t
4 lC30 0 )60*3993 1
A l C j l 010(1*3993 1
A l C 32 0 1oü*394 3 1
«1 C33 (110(1-0199 0 1
A lC lS 0190*1085 5 39
A 1 C 36 0180*1085 5
A 1 C 37 0160*1077 5

A t C 38 0160*1077 5
M C J9 0190 .0196 3 1
AlCdO i>lo0*2222 2 1
4 |C o i 0to0*0501 4 1
A|C02 0160-2055 9

MCoM 0160*?055 P
A | Cdd 016ö*2055 9
AlCoS 0180-1085 5
A|C06 0180*1085 5
A | Co7 0160-2055 9

A|CdA 0 )60*2055 9
A1C09 0160*5993 1
AlCSO 0 )60*3993 1
A1 C51 0 )60*3993 1
Al CS2 0 )60*3993 1

* l C S J 0 )60*3943 1
A1C54 0 )00*3443 1
a i c s s 0160*3493 1
A|C56 .M 80- I08S S
A1C57 0 )80*1085 5

A | C58 0180-1083 b 14
AlCSO 0180-1083 6
‘ ïCoo 0160*1094 1
» tC 6 l (>180*1049 '1
A|Co2 0 l b o * 1 085 5

0 1 C 6 3 0160*3993 l
A1 C6O 0160 .3443 1
A|C65 01*0*1085 5
A1 C66 0160-1085 5
A1 Co7 01&0-10U9 1

A 1 Cfc8 0100*1085 5
A 1 C&9 0100*1085 5
MCflQ 01*0-1086 6 2
i l C f l l 0 l*0 *21 «1 0 3
Al C82 0160*1086 6

4 l CPl 1901*0029 6 10
‘ lCH2 1901*0029 6
‘ |C r j 1901*0029 6
AlCRÜ |9 ( i l - 0 ( '2 9 6
MC«5 1901-0029 0

Description Mfr
Code Mfr Part Number

NULL DETECTOR & RAnGE REGISTER 8 0 .  4SSY .

CAPACITOR-FXD 220uF +50-10* 16VDC 
CAPACITCiR-V TRMR-CER R-3SBF 200V PC-MTG 
CAPACÏTOR-FXD 220uF +50-10* 16VDC 
CAPACITOR-FXD 2200uF +30-10* 6.3VDC 
CAPACITOR-FXD 2200uF +30-10* 6.3VDC
Ca p a c I t DR-v t rmR-CER 9 . J 5 P F  SOOv PC-MjG 
CAPaCITU H-Fx D JOOPF ♦•5* 100VDC MICA 
CAPAC1T0R-V TRMR-CER 9-35PF  350V PC-HTG 
CAPACJTOR-V TRmr.C E R  2-8PF 350V PC-MTG 
CAPACITOB-V TRMR-CER 2-8PF 350V PC-MIG

CAPACïTOR-FXO , 0 1 UF +80-20X 10CIV0C CER 
CAPACITOR-FXD 220uF +50-10* 16VDC 
CAPACITOR-FXD 220uF +50-10* 16VDC 
CAPACITOR-FXD , l U F  +80-20X 50VDC CER
CAPACITOR.FXD , lUF +80-20* 50VDC CER
CAPACITOR-FXD , 1 UF +80-20* 50VDC CER
CAPACITOR-FXD ,tUF +80*20* SOVDC CER
c a p a c i t o r.fxo .iuf +ao-2o* sov d c cer
CAPACITOR-FXD 470uF +50-10* 16VDC 
CAPACITOR-FXD 220uF +50-10* 16VDC
CAPACITOR-FXD 470uF +50-10* 16VDC 
CAPACITOR-FXD 220uF +50-10% 16VDC 
CAPACITOR-FXD .01UF +-10* 200VDC POLTE 
CAPACITOR-FXO 1000PF +-5* 3O0VDC MICA 
CAPACITOR-FXO JJOPF +-S* JUOVDC MICA

CAPACITOR-FXD 10PF +-5* 50 ‘JVDC CER 0+-60 
CAPACITOR-FXO 1PF + - .2SPF  500VDC CER 
CAPACITOR-FXO . I U F  +80-20* SOVDC CER
CAPACITOR-FXD . I U F  +80-20* SOVDC CER
CAPACITOR-Fx O ,1UF +80-20* SOVDC CER
CAPACITOR-FXO . lUF +80-20* 50VDC CER
CAPACITOR-FXD ?<loPF + .5 *  3P0VDC MICA
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 220uF +50-10* 16VDC

CAPACITOR-FXD 220uF +50-10* 16VDC 
CAPACITOR-FXO'I50PF +-5» JOOVDC MICA 
CAPJCITOR-FXD 1500PF + . 5 * JOOVDC MJcA 
CAPACITOR-FXD .012UF +-10* 200VÜC POLTE
CAPACITOR-FXD .o i u F  +60-20* 10 0VDC CER
CAPACITOR-FXD .o lU F  +80-20* 100VDC CER
CAPACITOR-FXD .O lUF  +80-20* 100VDC CER
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD aO 1UF +80-20* 100VDC CER

CAPACITOR-FXO ,<UUF +80-20* 100VDC CER 
CAPACITOR-FXD ,1UF +80-20* SOVDC CER 
CAPACITOR-FXD , I U F  +8(1-20* SOVDC CER 
CAPACITOR-Fx D . I U F  +80-20* SovOC CER 
CAPACiTOR-FxD , | UF +60-20* 50V0C CER

CAPACITOR.F x O , i u F +80-20* SOVOC CEr 
CAPACITOR-FXD , I U F  +80-20* 50V0C CER 
CAPACITOR-FXD , ( U F  +80-20* SOVDC CER 
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 4.7oF +-20* 16VDC

CAPACITOR-FXD 33UF -10+75* 25WVDC TA 
CAPACITOR-FXD 33UF -10+75% 25WVDC TA 
CAPACITOR-FXD 470uF +50-10* 16VDC 
CAPACITOR-FXD 470oF +50-10* 16VDC 
CAPACITOR-FXD 4.7oF +-20* 16VDC

CAPACITOR-FXO , | U F  «80-20*  SOVDC CER 
CAPACITOR-FxO .  |UF +8o-2o* 50VDC CER 
CAPACITOR-FXD 4.7uF +-20% 16VDC 
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 470uF +50-10* 16VDC

CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR-FXD 4.7uF +-20* 16VDC 
CAPACITOR 33uF +50-30* 16VDC 
CAPaCITOR-FXD J . 5 U F + - I 0 *  50VDC TA 
CAPACITOR 33uF +50-30* 16VDC

DIO DE.PWR RECT 600V TSoMA 00-29  
DIOUE-PwR RECT 800V TSOMA 00-29 
DIOOE-PwR RECT 600V 7S0MA Dü-29 
DIODE-PxR RECT 600V TSOMA DO-29 
DIODE-PMR RECT 600V 750ma DO-29

28080

28080
5276J
26080
26080
28080
5276}
28080
52763
52763
52763

28080
26oBo
28080
28080
28o60

28080
28080
28080
28080
26080

28080
28080
28080
26080
26080

28080
28080
28080
28080
28080

26080
72136
28080
28080
28060

26080
72136
28080
28080
28080

2808o
28080
28080
26080
26080

28060
28080
28080
28060
26060

28080
28o8o
26o8o
28080
28080

56289
56289
28060
28080
28080

28080
28080
26080
28080
28080

28080
26060
28080
56289
28080

28060
28080
28480
28460
28060

00270-66501

0180-1077
300320 9/35PF N6S0 
0180-1077 
0180-1079 
0180-1079

300320 9/35PF 5650 
0160-2207

300320 2/8RF NPO

0160-2055
0180-1077
0180-1077
0160-300J
0160-300J

0160-3003
0160-300J
0160-3003
0180-1049
0180-1077

0160-1009
0180-1077
0160-01610160-2218
0160-2208
0160-2257
0160-2236
0160-3003
0160-34010160-1003
0160-300}
DM|5F20|J0300NV1CR
0180-1085
0160-1085
0180-1077

0180-1077
DM15F15IJ0100MV1CR 
0160-2222 
0160-0301 
0160-2055

0160-2055
0160-2055
0180-1065
0180-1085
0160-2055

0160-2055
0160-300}
0160-300}
0160-3003
0160-300}

0160-100}
0160-1001
0160-3003
0180-1085
0160-1085

0180-1009
0180-1009
0180-1085

0I60-30O]
0160-3001
0180-1085
0160-1085
0180-1009

0160-1085
0180-1065
0160-1086
1500115x905082
0180-1086

1901-002*
1*01-0029
1*01-00291*01-002*
1901-002*

See introduction to this section for ordering information
*Indicates factory selected value 6-3
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Table 6-3. Replaceable Parts (cont'd).
Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code Mfr Part Number

A 1 C Rb l R 0 1 • 0 0 8 R 6 DIODE.PftR RECT 600V 7SUMA 00-2» 2Ö960 1 R0 1 . 002R
AICR7 1RO1«0085 2 9? DIOOE-GEN PRP 100V 200MA 00-7 26960 1901*0025
A 1 CR8 1901-0025 2 DIODE-GEN PRP i 00v 2üOM* 00-7 26960 1R01-0025
AlCRR 1901-0025 2 DIODE.GEN PRR 100V 200MA DO*7 26960 1901*0025
MCOIU 1901*0025 2 DlQOE-GEN PRP 100V ?00MA 00-7 26460 1901-0025

A1CR11 1901*0025 2 DIOOE*GEN PPP 100V Soowj DO*7 26980 1901*0025
A iC R ia 1901-0025 2 DIODE-GEN PRP 100V 20l)*A 00-7 26980 1901*0025
A1CR13 1901*0029 e PIOOE-PttR RECT 600V 750MA DO-29 28980 1901*0029
A lC R ia 1901-0029 6 niOOE-PwR RECT 600V 75OMA 00-29 26960 1901-0029
A1 CR15 1901-0029 6 D1Q0E-PWR RECT fcOOV 750MA 00-29 26960 1901*0029

A lC R |6 19U1-0029 6 DIODE.PWR RECT öüOV 750MA 00-29 28980 1901*0029
A 1 CP 1 7 1901-0033 2 16 D10QE.GEN PRP 160V 2üO^A 00-7 26980 1901*0033
A1 CR 18 1901-0033 2 DIOOE-GEN PRP 180V 200MA DO-7 28460 1901-0033
AiCRfR 1902-30A2 9 2 DIODE-gNR 0 ,6 4 0  5X DO.7 PD*, Oyv T C * . .0231 26960 1902*3082
A1Cppü 1902-31Ó0 9 9 DIODE.ZNR 10V 2* DO-7 PD*,4w t C»« .06X 28980 1902-3160

‘ 1CRgl 1Ro1»00«0 1 56 DIODE-SWITCHING 3oV 5 o*A *NS 00-35 26460 1901*0040
A|CRJ? 1901-0090 1 DIODE-SnITCHING 30V So^A 2NS 00-35 26960 1901*0040
AlCRgJ 1901-0090 1 OIOOE-SwITCHING 30V 50y A ?N3 00-35 26980 1901*0040
A |CR ;u 1401-0040 1 DJODE-SwiTCHING 30V 5uMA 2NS 00-35 26980 1901-0090
A |CR j5 1 9U2-5199 9 1 0100E-2NR 9.Q9V 5X 00-7 PO«.«w TCo+,057* 26460 1902*3149

A1CR?b 1902-3160 U 0IÜ0E-2NR lüV 2% 00-7 P 0 » b 9* i TCot.ObX 264SQ 1902-3160
A 1 Cpg7 1901-0025 2 DIODE-GEN PRP 10ÜV 200^A DO-7 26980 1901-0025
* lCR?8 1902-3082 9 DIODE.ZNr 4 , 6 4 v 5* DO.7 PD«,4ft t C » . .0 2 3 X 26460 1902*3062
A1CR29 1901*0090 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28980 1901-0040
a i Cr j o 1901*0090 1 D IO D E .SM TC mING 30V 50M‘  2NS Dü-35 28460 1901-0090

A lC R j l 1902*3036 3 6 DIODE.JNR 3 .16V  5X DO.7 POi.Aft TC » . ,Ü 64X 26960 1902-3036
A lC R j J 1902-3036 3 DIODE.ZNR 3 .16V  5X 0 0 .7  P D * . “ ft r C t . , 0 6 “ X 26960 1902*3036
A1CR33 19ot*00?5 2 DIODE-GEN PPP 100V 200MA DO-7 26980 1901-0025
a i Cr j u 1901*0025 2 DIO DE.6 En PRP 1000 200MA Du*7 28960 1901*0025
‘ 1CRJ5 lR o l - 0 0 3 5 2 DIOOE-GEN PRP l80V 2üOMA OU-7 26980 1901*0033

A |CR j6 1*01-0053 2 DIOOE-GEN PRP 180V 20UMA 00-7 26460 1901*0033

A1 J  l 1250-0257 l 5 CONNECTOR.RF SM8 m PC 50-Ohm 26460 1250*0257
a i Ja 1250-0257 CONNECTOR-RF 3M0 9 Pc 50-OHM 28960 1250-0257
A |  J  3 1250*0257 1 CONNECTOR-RF SMB t* PC 50-OHM 28460 1250*0257
a i  j y 1250-0257 CONnECTu p .R F  3W0 “  PC 50-OH" 28980 1250-0257
A IJ5 1250-0257 CONNECTOR-RF 3 mö M p c  5 0 -O hm 28980 1250-0257

A 1 K 1 044(1.0237 9 2 RELAY-REED 2A 26480 0990-0237
0990-0237 9 RELAY-REED 2A 28980 0990-0237

A |K J 0UR0-0J3R 6 1 RELAY-REED 2A 28460 0490*0239
a t Ka 0490-1269 7 « E IA Y # REEO 26980
A t K 5 0490-1269 RELAY, REED 26960

*1*6 0490-1269 1 RELAy ,  RtEO 26960
A |K J 0490-1269 1 r e i a y ,  REED 28980
A|«8 0490-1269 P E IA Y ,  REEO 26980
A | K 9 0490-1269 r e i a y , r e e d 26460
A l A 1 0 0490-1269 1 r e i a y ,  r e e d 26960

* i « n 0990-0290 9 5 RELAY-REED IA 26960 0990-0290
» ) « ! ? 0990-0290 9 RELAY-REED IA 26980 0990-0290
A t A | J 0990-0290 9 RELAY-REED IA 28960 0990-0290
A1A J a 0990-0290 9 RELAY-REED IA 26460 0990-0290
‘ l i l 9 l4ü-021ü 1 2 COIL-MLO 100UH 5X U«50 , 1 55Dx, 3 751G.NÜ* 28460 9190-0210
A l l ? 9190-0210 1 COIL-MLD 100UH 5X Q*50 .155DX.375LG.N0M 26980 9190-0210
A |Q t 1059-0071 7 23 TRANSISTOR NPN S I  PDb s o o * *  F T « 2 0 0 mHZ 2 6 4 8 0 1859-0071
‘  1 02 1659-0071 7 TRANSISTOR NPN S I  PD*3üOM* F T « * oqMhZ 28980 1659-0071
A lO j 1B8U-00M 7 TRANSISTOR NPN S I  PDb 3öO** F T s 2 o0^hz 28960 1654*0071
A | Qa 1859-0071 7 TRANSISTOR NPN S I  POb S oo*** F T b ^oO'-h J 2 8 4 8 0 1859-0071
A l Q S 1859-0071 7 TRANSISTOR NPN S I  PD*300Mft FH200MHZ 26980 1859-0071

A 1 06 1859-0071 7 TPANSISTOR NPN S I  PD»300Mft FT»200MftZ 26960 1859-0071
A1 07 1859-0071 7 TRANSISTOR NPN S I  PD*300M* FT«20QMhz 28980 1859-0071
AiQ* l * S 9 - u 0 7 | 7 TRANSISTOR NPN S I  PDtSüO ^ F T b 2oomhZ 28980 1859-0071
A 1Q9 1859-0071 7 TRANSISTOR NPN s i  PD*300ftft FT*200MHZ 26980 1659-0071
AtülO 185U-0071 7 TRANSISTOR NPN S I  PD*300“ « FT*200«HZ 26960 1659-0071

*7011 1«5ü-007 l 7 TRANSISTOR NPN s i  PD*300“ ft FH200MHZ 26980 1859-0071
a i o i a l « 5 u -o 0 7 l 7 TRANSISTOR NPN S i  PD*3ü0M« FT*200MHZ 68480 1859-0071
‘ 1015 1654.0071 7 TRANSISTOR NPN s i  PD*300Mft FT»200MHZ 28980 1859-0071
AtQ U 1855-0099 1 1 TRANSISTOR*JFET DU‘ L N-ChAn D-MDDE SI 26960 1855-0099
A1U1S 1859-0039 7 3 TRANSISTOR NPN gNjQSSS S I  TO-39 PD«1W 01926 2 N3 0 5 3 S

A10I6 1 8 5 3 -0 0 1 2 9 3 TRANSISTOR PNP 2N2R04A S I  TU-3R PD*6üOMft 012RS 2N2909A
A 1 0 1 7 1854.1)1 24 b 31 TRANSISTOR NPN Si 26960 1654-0124
MQ18 1859-0129 6 TRANSISTOR NPN Si 28980 1654*0124
A 1 Q1 9 1 «59-0129 6 TRANSISTOR NPN Si 28960 1859-0129
A 1 Ogo 1853-0020 9 5 TRANSISTOR PNP S I  PD*3uoMft FT*150*HZ 28460 1853-0020
‘ |QJ1 1859-0129 6 TRANSISTOR NPN Si 28460 1654*0124
A1 Q22 1859-0129 6 TRANSISTOR NPN Si 28480 1854*012»
4 1 0 J3 1853*0020 9 TRANSISTOR PNP s i  PD«300*# F T » 150^Hz 26460 1653-0020
A 1 Ö2U 1850*0071 7 TWANSISTOR npn S I  PD«300^^ F T « 2 oomhZ 28980 1859-0071
‘  1 025 1655-0261 Q 3 TRANSISTOR MOS-FET 28980 1655*0261

6-4
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

l
o

o
i Qty Description Mfr

Code Mfr Part Number

MHJ 2 1 0 0 * 2 5 7 4 3 1 R E S I S T 0 R . T R M R  5 0 0  I Q X  C S I D E - A D J  l . T R N 3 0 9 8 1 E T 5 0 X 5 0 1
0 7 5 7 * 0 3 9 0 0 2 R E S I S T O R  5 1 . 1  1*  , 1 2 5 *  F T C » 0 7 - 1 0 0 2 Ö 5 Ö 6 C « * t / 8 . T 0 * 5 l R | * F

‘ l » 3 0 6 9 8 . 0 0 3 3 0 1 R E S I S T O R  2 . 2 0 K  t x  . 1 8 5 *  F T C * 0 7 - I 0 0 2 « 5 « 6 C « . | / B . f 0 . 2 2 6 l * P
A l RU 0 7 5 7 * 0 2 6 0 3 12 R E S I S T O R  I K  I X  , 1 2 5 *  F t C * 0 7 - 1 0 0 2 4 5 4 6 C 9 . 1 / 8 . T 0 . 1 0 0 1 . F

a i r s 0 6 8 3 * 7 5 1 5 0 2 R E S I S T O R  7 5 0  5 X  , 8 5 *  F C  T C » - 0 0 0 / 7 0 0 f > 01121 C 8 7 S I 5

A i R f t 0 b f t 3 - 7 5 1 5 0 R E S I S T O R  7 5 0  5 X  . 8 5 "  F C  T C * . 9 0 0 / 7 0 0 0 01121 C B 7 5 I 5
A l  « 7 0 7 5 7 * 0 0 0 2 9 2 8 R E S I S T O R  10K l x  , 1 8 5 *  F T C * 0 7 . 1 0 0 2 « 5 « 6 C 9 . 1 / 6 . T 0 - 1 0 0 2 - F
A i  R 8 2 1 0 0 - 3 2 7 3 1 2 R E S I S T O R - T R M R  2 K 1OX C S I 0 E * A D J  1 • TRN 2 6 4 6 0 2 1 0 0 * 3 2 7 1
A i k R 0 7 5 7 * 0 0 1 8 9 1 R E S I S T O R  0 1 9  I X  , 1 2 5 *  F T C » 0 7 * I 0 0 2 4 5 4 6 C « * l / 8 * T O - O l 9 R . F

» 1 « t  0 0 6 0 8 * 2 3 3 7 9 2 RESI STOR 2 0 . 2  + - . 5 %  ,5W 2 6 4 6 0 0 6 9 6 * 2 ) 3 7

* l R l  1 0 b 9 8 . ? 3 3 7 9 RESI STOR 2 0 . 2  + - . 5 %  ,5W 2 8 9 6 0 0 0 9 8 * 2 1 3 7
A 1 R 1 2 2 1 O 0 - 3 2 7 Ü 2 7 R E S l S T O f t - T R M R  i f ) K 1 0 X  C 3I D E - A O J  1- y R N 8 8 « 8 0 2 1 0 0 * 3 2 7 9

A t H U 0 7 5 7 - 0 « « 0 7 10 R Ê S l S T O R  7 . 5 K  l x  . 1 8 5 *  F T C * 0 7 - 1 0 0 2 4 5 4 6 C « - 1 / 8 * T 0 . 7 S 0 1 - F
A 1 R I  <1 0 6 9 8 * 2 3 1 6 0 l R E S I S T O R ,  F X D MET F LM 1 0 1 . 3  OHM 0 . 1 X  1 / 8
AI  K t  5 8 1 0 0 - 3 « 8 0 6 6 R E S I S T 0 R » T R M R  2 0  1 0 X  C S I D E - A D J  l - T R N 2 6 4 6 0 2 1 0 0 - 3 4 2 6

A 1 R 1 6 0 7 5 7 * 0 3 9 0 0 R E S I S T O R  5 1 . 1  I X  . 1 8 5 *  F T C * 0 . - 1 0 0 2 4 5 4 6 C 4 - 1 / 8 . T Q - 5 1 R 1 - F
A 1 R I 7 < > 0 9 8 - 8 3 3 8 0 1 RESI STOR- FXD 9 5 0 + - . 1 X  . 1 25W 2 6 4 6 0 0 6 9 6 * 2 3 3 8
A t R t 8 2 1 0 0 - 3 3 5 0 5 1 R E S I S T O R . T R M R  2 o o  1 0 X  C S I O E . A D J  l - T R N 2 6 4 6 0 8 1 0 0 * 3 3 5 0
A 1 R 1 Q 0 7 5 7 - 0 9 1 0 7 O R E S I S T O R  5 1 1  I X  , 1 8 5 *  F T C » 0 7 * 1 0 0 2 4 5 4 6 C 9 * 1 / 6 * t O * 5 1 1 R * F
A l R 2 0 0 0 9 8 - 8 3 1 9 1 1 RESI STOR- FXD 1 0 . 5 k  + - . U  . 125W 2 6 4 6 0 0 6 9 6 * 2 3 3 9

A 1 R 2 I 2 1 0 0 * 3 2 7 3 l R E S I S T O R - T R M R  2 K  1 0 X  C S I D E - A D J  l - T R N 2 8 4 8 0 2 1 0 0 * 1 2 7 1
A | R 22 0 6 9 8 , 3 1 5 0 0 6 R E S I S T O R  9 . 8 8 K  ( X , 1 8 5 *  F T C * 0 7 - 1 0 0 2 4 5 4 6 C « * 1/ 8* T 0* « 221* P
A 1 R 2 3 0 6 9 6 * 2 3 0 0 0 1 RESI STOR- FXD 9 5 k  + - . 1 %  . 1 25W 2 8 « 8 0 0 6 9 6 * 2 3 4 0
AIR2U 0 7 5 7 * 0 3 0 6 2 2 R E S I S T O R  1 0  I X  . 1 2 5 W  F T C a 0 + - 1 0 0 2 4 5 4 6 C 4 - l / 6 - T O * I O R O * F
‘ 1*85 0 6 8 3 * 0 7 2 5 2 0 9 R E S I S T O R  t t . T K  s x  . 8 5 *  F C  T C * . « 0 0 / 7 7 0 0 01121 C B U 7 8 5

4 1  R 8 0 0683 .0725 2 R E S I S T O R  9 . 7 K  5 X  . 8 5 *  F C  T C * . « 0 0 / 7 7 0 0 01121 C B « 7 2 5
A | R 2 » 0 b f t 3 - u 7 2 5 2 R E S I S T O R  0 . 7 K  5% , 2 5 *  F C  T C a - o 0 0 / t 7 0 0 01121 C B 0 7 2 5
A | R 2 8 0 6 8 3 * 0 7 2 5 2 R E S I S T O R  9 , 7 K  5 x  , 8 5 *  F C  7 C » . 9 0 0 / 7 7 0 0 01121 C S « 7 2 5
A t R 2 9 0 6 8 3 * 0 7 2 5 2 R E S I S T O R  9 , 7 K 5 X  , 2 5 *  F C  T C * - 9 0 0 / 7 7 0 0 01121 C S 4 7 2 5
A | R J 0 0 0 8 3 - 0 7 2 5 2 R E S I S T O R  9 . 7 K  S X  . 2 5 *  P C 7 C a . 9 0 0 / 7 7 0 0 91121 C S « 7 2 S

« I R J l 0 7 5 7 * 0 3 0 6 2 R E S I S T O R  1 0  I X  . 1 8 5 *  F T C * 0 7 - I 0 0 2 « 5 « 6 C « * 1 / 8 * T 0 * 1 0 R 0 * F
» I R J 2 0 7 5 7 - 0 9 0 1 0 3 R E S I S T O R  1 0 0  I X  , 1 2 5 W  F f C * O . . I O O 2 4 5 4 6 C « * l / 6 * t 0 * 1 0 1 * F
A 1 R 3 3 0 7 5 7 - 0 2 8 0 3 R E S I S T O R  I K  I X  . 1 8 5 *  F T C * 0 . * 1 0 0 2 4 5 4 6 C 4 * l / 6 * f O * t 0 0 1 * F
A 1R311 0 7 5 7 * 0 0 0 2 9 R E S I S T O R  1 0 K  I X  , | 2 5 W  F t C « 0 * * 1 0 0 2 4 5 4 6 C « * | / 8 * T O * 1 0 0 2 * F
A 1 R 3 5 0 7 5 7 - 0 0 0 5 6 9 R E S I S T O R  1 0 0 K  I X  . 1 2 5 *  F T C " 0 7 * 1 0 0 2 « S « 6 C « * l / 8 * t 0 » l 0 0 3 * F

• A | R 3 ( , 0 0 8 3 - 1 0 3 5 1 00 R E S I S T O R  Ï O R  5 X  . 2 5 *  F C  T C » . 9 0 0 / 7 7 0 0 01121 C B 1 0 1 5
A 1 R J 7 0 6 6 3 - 1 0 3 5 1 R E S I S T O R  1 0 K  5 X  . 2 5 *  F C  T C * - 9 0 0 / 7 7 0 0 01121 C B 1 0 3 5
*  1 R 3 8 0 6 8 3 * 1 0 3 5 1 R E S I S T O R  1 0 K  5 X . 2 5 4  F C  T C » . 9 0 0 / 7 7 0 0 01121 C B 1 0 3 5
A I R 3 9 0 0 8 3 * 1 0 3 5 1 R E S I S T O R  1 0 K  5 X , 2 5 *  F C  T C a - 4 ü 0 / t 7 0 O 01121 C B I O J S
A \ Rö Q 0 7 5 7 * 0 2 8 0 3 R E S I S T O R  I K  i X  , 1 2 5 *  F ' T C « 0 + - 1 0 0 2 4 5 4 6 C « * 1 / 8 * T O * I 0 0 1 * F

A 1 Rü 1 0 6 6 3 * 0 7 1 5 0 7 R E S I S T O R  « 7 0  5 X , 2 5 *  F C  7 C * - « 0 0 / 7 0 0 0 01121 C B « 7 1 5
A t R A ? 2 1 0 0 * 1 7 8 6 9 1 R E S I S T O R - T R M R  5 0 0  1 0 X  C T O P - A D J  1 * T R N 7 3 1 3 8 8 2 P R S 0 0
A1 r o ï 0 0 9 8 * 0 0 8 0 9 8 R E S I S T O R  2 . 1 5 k  I X  . 1 2 5 *  F T C * o . * I O O 2 4 5 4 6 C « . | / e * T 0 * 2 l 5 l * F
» 1 R « « 0 0 9 8 * 0 0 8 9 9 R E S I S T O R  2 . I 5 K  I X  , 1 2 5 *  F T C * 0 7 - 1 0 0 2 « 5 « 6 C « * l / e . T 0 * 2 l S l * F
A l R U S 0 0 9 8 * 0 0 8 3 e 3 R E S I S T O R  1 . 9 0 K  I X  . 1 2 5 *  F T C * 0 7 - 1 0 0 2 4 5 4 6 c « . i / 8 * t o * i 9 o i - f

A 1RU6 0 7 5 7 . 0 0 6 0 1 1 R E S I S T O R  6 1 . 9 K , 1 2 5 W  F T C » O i - l O O 2 4 5 4 6 C « * l / 8 . T 0 * 0 l 9 8 - F
A l  HU7 0 0 9 8 * 0 0 8 3 8 R E S I S T O R  1 . 9 0 K  I X  . 1 2 5 *  F T C * 0 7 . 1 0 0 2 4 5 4 6 C 4 * I / 6 * f O * t 9 6 1 * F
A | RU8 0 6 6 3 * 0 7 2 5 2 R E S I S T O R  9 . 7 K  5 X  . 2 5 *  F C  T C * . 9 0 0 / 7 / 0 0 0 1 1 2 1 C B « 7 2 5
a j r o r 0 0 8 3 * 1 5 1 5 2 8 R E S I S T O R  1 5 0  5 x  . 2 5 *  F C  T C * . 9 0 0 / 7 0 0 0 01121 C B I S 1 5
* 1 * 5 0 0 6 8 3 * 0 7 0 5 6 1 7 R E S I S T O R  « 7  5 X  , 3 5 *  F C  T C * - 9 0 0 / t 5 0 0 01121 C B « 7 0 S

A | R 5 l 0 6 6 3 - 0 7 2 5 2 R E S I S T O R  9 . 7 K 5 X  . 8 5 *  F C  T C * . 9 0 0 / 7 7 0 0 0 1 1 2 1 C 8 U 7 8 5
A 1 p 5 2 0 6 8 3 * 1 0 0 5 5 1 7 R E S I S T O R  1 0  5 X  , 8 5 W  P C T C » * 9 0 o / 7 5 0 0 01121 C B 1 0 0 5
4 | W 5 3 0 0 8 3 * 1 0 0 5 S R E S I S T O R  1 0  5 X  . 2 5 *  F C  T C * - 9 0 0 / 7 5 0 0 01121 C B 1 0 0 5
A l  R 50 0 0 6 3 * 9 7 0 5 8 R E S I S T O R  « 7  5 X  . 8 5 *  P C T C * - 9 0 0 / t 5 0 0 01121 C B « 7 0 5
A 1 R55 0 6 6 3 * 2 2 0 5 9 0 R E S I S T O R  8 8  5 X  . 8 5 *  P C T C » . 9 0 0 / 7 5 0 0 01121 C B 8 8 0 5

A t R s o 0 b 6 3 * 2 2 0 5 9 R E S I S T O R  2 2  S X  . 2 5 »  F C  T C a * U O O / + 5 0 0 01121 C B 2 2 0 S
A 1 R 5 ? 0 7 5 7 * 0 2 8 0 3 R E S I S T O R  I K  I X  . 1 8 5 *  F T C » 0 7 - 1 0 0 2 « 5 « o c « * i / 8 * t o * i o o i * f

4 1 * 5 8 0 6 6 3 * 1 0 3 5 R E S I S T O R  1 0 K  5 X  , 8 5 *  F C  T C * - 9 0 0 / 7 7 0 0 01121 C B I O J S
A i R S R 0 0 8 3 * 1 0 3 5 R E S I S T O R  1OK 5 x  , 8 5 W  F C  T C * * 9 0 0 / T 7 0 0 01121 C B 1 0 3 5
4 1 Rb O 0 0 8 3 * 8 2 3 5 5 20 R E S I S T O R  8 8 *  5 x  . 8 5 *  F C  T C * . 9 0 0 / 7 8 0 0 01121 C B 8 2 1 5

* 1 * 0 1 0 0 8 3 * ? ? 3 5 5 R E S I S T O R  8 8 K  5 X  . 8 5 *  F C  T C * . 9 0 0 / 7 8 0 0 01121 C B 8 2 1 5
A t R b ? 0 0 8 3 * 8 2 3 5 5 R E S I S T O R  2 2 *  S X  , 2 5 *  F C  T C » - 4 0 0 / » 8 0 0 01121 C B 8 8 J 5
A t R b l 0 0 8 3 * 8 2 3 5  ■ 5 R E S I S T O R  8 2 K  5 x  , 8 5 *  F C  T C » - « 0 0 / 7 ê o o 01121 C B 2 2 J 5
A | R 6 4 0 6 6 3 * 1 0 3 5 1 R E S I S T O R  1 0 K  5 X . 8 5 *  F C  T C * * 9 O O / t 7 0 0 01121 C B I 0 3 5
A 1 R 6 S 0 0 9 6 * 3 9 9 0 7 3 R E S I S T O R  1 9 0  I X  . 1 2 5 *  F T C * 0 7 * 1 0 0 2 4 5 4 6 C 0 . 1 / 8 * T O * 1 9 6 R * F

A l R b b 2 1 0 0 * 2 2 1 6 0 1 R E 8 I S T 0 R - T R H R  5 K  1 0 X  C T O P - A D J  l - T R N 7 3 1 3 8 6 2 P R 5 K
A 1 R b 7 0 7 5 7 - 0 2 7 9 0 e R E S I S T O R  3 . 1 0 K  I X  . 1 2 5 *  F T C » 0 7 * 1 0 0 2 4 5 4 6 C « * 1 / S . T 0 * 1 1 6 I * P
A 1 Rbf l 0 0 9 8 . 9 9 5 5 6 1 R E S I S T O R  5 3 6  I X  . 1 2 5 *  F T C « 0 7 * 1 0 0 2 4 5 4 6 C « * l / e . t 0 . 5 J O R . F
A l  R b » 0 7 5 7 * 0 2 9 0 5 t R E S I S T O R  6 . 1 9 K  i X  , 1 2 5 W  F T C a 0 * . i o o 1 9 7 0 1 M F ö C l / 8 * T o * O l 9 l * F

A 1 R 7 0 0 6 8 3 * 0 7 1 5 0 R E S I S T O R  « 7 0  5 X  , 8 5 *  F C  T C * . U O O / 7 0 0 0 01121 C B 4 7 I 5

A 1 R 7 1 0 6 8 3 * 1 0 3 5 l r E s I s t O r  I O K  5 x  . 8 5 *  F C  t C » * « 0 0 / 7 7 0 0 01121 C 6 1 0 3 S
A 1 R 7 ? 0 6 8 3 - 1 0 3 5 1 R E S I S T O R  I O K  5 X  , 8 S *  F C  T C * . « 0 0 / 7 7 0 0 01121 C B I O J S
A 1 R 7 3 0 6 8 3 * 1 0 3 5 1 R E S I S T O R  I O K  5 X  . 8 5 *  F C  T C * - « 0 0 / 7 7 0 0 01121 C 6 I 0 3 5
A l R 7 a 0 6 8 3 * 1 0 3 5 1 R E S I S T O R  I O K  S X  . 8 5 *  F C  T C » - « 0 0 / T 7 0 0 01121 C B 1 0 J 5
A l R 7 S 0 0 9 8 * 3 1 5 9 0 R E S I S T O R  « , 2 2 *  I X  . 1 2 5 *  F T C * 0 7 - 1 0 0 2 4 5 4 6 C 4 . 1 / 6 * T 0 * 4 2 2 I * F

See introduction to this section for ordering information
*Indicates factory selected value 6-5



Section VI
Table 6-3

Model 4274A

Table 6-3. Replaceable Parts (Cont'd).

Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code Mfr Part Number

AfR7b 0757-0260 3 RESISTOR IK  tx  ,1 2 5 »  F TC«0+*100 29596 C 4 .1 /6 - T 0 - 1 0 0 1 - F
A 1 H 7 7 0757-0916 7 RESISTOR 511 1* • 125W F TCb Oa -100 29596 C 4 - l / e - T Q - 5 i l R * P
1 ( R7P 075 7 -00 (6 7 RESISTOR S U  IX  .1 2 5 *  F TC»0+-100 29596 C 0 . l / B . t 0 - 5 1 I R . F
A|R79 0698-3450 9 5 RESISTOR 0 2 , ?K iX  ,1 2 5 »  F T C « ü f lO O 29596 C 9 - 1 / 6 .T 0 .9 2 2 2 - F
A 1 W0O l>663-??25 3 18 RESISTOR 2 . 2 K 5X ,2 5 »  FC TC«-400/+70ü 01121 CS222S

A I R 0 I • 0 6 * J . J 3 3 5 6 18 RESISTOR 33K 5* , 2 5 *  FC TC»-“ O0/+S00 01121 CB3335
a i r s ; O757-O«02 9 RESISTOR 10K IK  ,1 2 5 *  f  lC*Ot- IO O 29596 C4-1/0-TQ-1OO2-F
AIK63 Q757-0442 9 RESISTOR IOK IK  .1 2 5 *  f  TC«0+-100 29596 C0-1/B .TO-1OO2-F
A 1 R04 07 5 7.027 0 0 RESISTOR 3 .16K  IX ,1 2 5 *  F TC»0* - m o 29596 C 9 -1 /8 -T O - J1 0 1-F
A ) Rfl5 0683-1005 5 RESISTOR 10 5X ,2 5 »  FC TC«-900/+500 01121 CB1005

A|R06 0683-1005 5 RESISTOR 10 5X , 2 5 *  PC TC®-900/*500 01121 CB1005
A i R67 0757-0042 9 RESISTOR IOK IX .1 2 5 *  f TC«0+-1U0 29596 C 9 -1 /S .T O -10 0 2-F
Al R00 0757-0416 7 RESISTOR 511 IX .1 2 5 *  F T C "U t- I0 0 29596 C 9 -1 /8 -T 0 -51 1 R -F
A l 0698-3540 8 1 RESISTOR 1 5 , 4K n  ,1 25 »  F TC»0+-100 29596 C 9 - 1 /8 .T 0 - 1 5 9 2 - F
AjKQp 0683-«725 2 RESISTOR 9 .7 0  5X . 2 5 *  FC TCP-90U/+700 01121 CS9725
A1 R9 1 0663-1005 5 RESISTOR 10 5X ,2 5 »  FC TC»-U00/+500 01121 C01OO5
AlR9? 0603-1005 5 RESISTOR 10 5X , 2 5 *  FC TC--900/+500 01121 CBI005
A1N91 0683 .4725 2 RESISTOR 9 . 7 k 5 x  . 2 5 *  FC TCP-900/+700 01121 CB9725
Al R94 0683-6705 6 RESISTOR 97 5X ,25W FC TCP-900/+500 01121 CB9705
A|R90 0603-1015 7 17 RESISTOR 100 5 x  . 2 5 *  FC TC«-900/+500 01121 CB10I5

A|R96 0683-1015 7 RESISTOR 100 5X ,2 5 »  FC TC«-0OO/t5ou 01121 C B1015
A 1 R97 0603-0705 Ö RESISTOR 97 5X . 2 5 *  FC TC»-90O/+SOO 01121 CB9705
A|R90 0696 .3295 0 2 RESISTOR 2 0 . 5K IX .1 2 5 *  F TC»0*-100 29596 C 9 - 1 /6 - I0 - 2 0 5 2 - F
AiR99 07S7 .027U 5 S RESISTOR 1 .2 10  i x  , 1 2 5 *  F TC»0+-100 29596 C 9 - I / S - T 0 - 1 2 1 3 . F
4 1 R 100 1)757.0279 5 RESISTOR 1 .2 1 *  IX .1 2 5 *  F t C«0+ - 1 0 U 29596 C 9 .1 / S .T 0 - 1 2 1 3 - F

«IR101 0757-0270 5 RESISTOR 1 ,2 10  IX .1 2 5 *  F TC"0»-100 29596 C « - ! / e . T 0 * 1 2 1 J * F
A 1 R 102 0757-0279 5 RESISTOR 1 .2 10  IX .1 2 5 *  F TC*O+-10O 29596 C 9 -1 /B -T 0 -12 1 3-F
A lR IO J 0696 .3245 0 RESISTOR 2 0 , 5k I X  , 1 2 5 *  F TC«0+-100 29596 C 0 - 1 / 8 - T 0-20 5 2 -F
A 1 R 1 0 Al 1010-0205 7 1 ? NET*ORK-RES 8- p i n - S I P  ,1 -P IN -SP CG 01121 208A472
A|R15(J 0690-3155 1 21 RESISTOR 9 .69K  IX .1 2 5 *  F TC>0«-100 29596 C 4 .1 / B .T 0 - 4 6 4 1 - F

A ) R ) 5 I 0603-1025 9 10 RESISTOR IK  5 X  ,25W FC TC«-40ü/+600 01121 CB102S
*1 Tl 9100-0870 9 1 TRANSFORMER-SIGNAL 26480 9100-0679
A 1 72 9100-0870 3 3 TRANSFORHER-SIGNAL 28960 9100-0678

A 1 U1 1826*0357 3 u OP AMp wB TO-99 27019 LF357M
Aiua 1826-0319 7 18 OP AMP B IF E T  TO-99 27019 LF356H
AlU J 1826-0319 7 OP AMP B IF E T  TO-99 27019 LF356H
A|UU I82b -0319 7 OP AMP B IF E T  TO-99 27019 LF336H
A1U5 1826-0136 8 11 COMPAr ATOR GP qijAD 14 -Ü IP -P 09713 MLMJJ9P

AlUfe 1626*0319 7 OP AMP B IF E T  TO-99 27019 LF356H
A|U7 1826-0001 0 19 OP AMR »B TO-99 27019 LM318M
Aiue 1820-0203 6 3 OP AMR GP T0*99 0192B CA791CT

Al MISCELIANEOUS PARTS

00070-26501 2 1 PC BOARD, BLANK 26960 04074-26501

*2 09279-66502 9 1 MODULATOR BOARD A3SEMBLY 26480 09279-66502
A 2 C 1 0100-0197 6 11 CAPACITOR-FXD 2 .2 U F t * iü X  2üVDC TA 56209 1500225X9020A2
A 2 C 2 0 1 0 0 -0 1 2 1 5 09 CAPACITOR-FXD . l U F  ♦60-20* SOVOC CER 28960 0150-0121
A2C3 0150-0121 5 CAPACITOR-FXD « lUF +0O-2OX 50V0C CER 28980 0150-0121
AjCu 0160*1603 1 3 ClFXO MY 1 UF loX 100VUC» 28960 0160-1601
A2CS 0180*1061 7 7 CAPACI TOR- FXD 22 0u F  + 5 0 - 1 0 % 16VDC 26980 0180-1061
AeCb 0lB o-g37ü 3 e CAPACiTOR-FxD 10UF+-10X 20V0C TA 56289 1500106X9020B2
AJC7 0150*0121 5 CAPACITOR-Fx O ,1UF tS0 -20X  50V0C CER 28480 0150-0121
A?C8 0150-0121 5 CAPACITOR-FXD , 1 UF ♦80*2üX sov dc  c e r 2S9S0 0150-0121
A2C9 0160*2990 1 6 CAPACITOR-FXD 070PF + -5X 300VDC MICA 26460 0160-2940
Aacto 0 U 0 - 2 9 9 0 1 CAPACITOR-FXD 470PF + -5X 300VDC MICA 26480 0160-2940

ASCII 0160*1061 7 CAPACI TOR- FXD 22 0u F  + 5 0 - 1 0 %  16VDC 26480 0180-1061
» ? C l 2 0100-0370 3 CAPACITOR.FXD lo U F t - lO X  20VDC TA 56289 I50O106X9020B2
A2C1 5 0150-0121 5 CAPACITOR-FXD , IU P  ♦0O-2OX SOVDC CER 28480 0150*0121
A s c i u 0150*0121 5 CAPACITOR*FXD . I U F  +80-20* SOVDC CER 28460 0150-0121
A sC is 0160-2900 1 CAPACITOR*FXD 4 7OPF + -5X JOOVDC MICA 28480 0160-2990
ASCtt, 0160*2940 1 CAPACITOR-FXD 470PF + -5X 300VDC MjCA 28480 0160-2940
A2CI7 0150-0121 5 CAPACITOR-FXO . I U F  +80-20X 50V0C CER 28980 0150-0121
‘ 2C l8 0150-0121 5 CAPACITOR-FXD , f U F  +0Q-2OX 50VDC CER 28460 0150*0121
A 2 C | 9 0160-0139 1 6 CAPACITOR-FXO 220PF + -5X JOOVDC MICA 28400 0160-0139
‘ 2C20 0160-0139 1 CAPACITOR-FXD 220PF + -5X JOOVDC MICA 28460 0160-0139
AjCso 0160*1603 1 ClFXO My i  UF 10X 100VDC» 28980 0160-1603

A2C2? Oleo-1603 1 C|FXD MY 1 UF 10* lÜQVDC» 26900 0160-1603
A2C23 0150-0121 5 CAPACITOR-FXO . I U F  tSO^OX SOVDC CER 28980 0130-0121
*2C25 0150-0121 5 CAPACITOR-FXD . I U F  ♦S0-20X 50VDC CER 28460 0150-0121
‘ 2C27 0150-0121 5 CAPACITOR-FXD ,1UF +60-20X SOVDC CER 28480 0150-0121
A2C 20 0166-1605 9 2 CAPACI TOR 2 . 2 u F  + - 1 0 % 100VDC 28980 0160-1665
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Model 4274A Section VI
Table 6-3

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number O

 O
 

|

Qty Description Mfr
Code Mfr Part Number

A8C30 U lSu - 0 1 2 1 5 CAPlCITOR-FXD . I U F  * 0 0 -2 0 *  SovOC CER 20400 0150*0121
A *C J | ui*n-t«>85 o CAPACI TOR 2 . 2 u F  + - 1 0% 100VDC 26460 0160*1665
‘ 2^3? i * l o o o R 7 0 3 1 CAPACITOR-FXD . 07UF t - 1 0 *  B0VDC POLTE 20400 0160-0970
‘ ?C33 0 1 6 0 - 0 1 6 6 6 t C A P A C I T O R - F X D  . 0 6 8 U F  + - 1 0 %  2 0 0 V D C  P O L Y E 20400
A?C JU 0 1 6 0 - 0 1 5 9 3 1 C A P A C I T O R - F X D  6 8 0 0 P F  + - 1 0 %  2 0 0 V D C  P O L Y E 80400

A j tS S 0 1 6 0 - 0 1 5 3 9 I C A P A C I T O R - F X D  1 0 0 0 P F  + - 1 0 %  2 0 0 V D C  P O L Y E 26480
A?C}6 01&U-037U 3 CAPACITOR-FXO 10UF+-10X 20VOC TA 5620* 1500100X902002
A?C37 o ie o - o ï7 u 3 CAPACITOR-FXO i n U F « - m x  20V0C TA 56209 1500106*902002
A2C J 8 o i E u - l o e t 7 CAPACI TOR- FXD 2 2 0 u F  +5 0 - 1 0 % 16VDC 20400 0160*1061
»2C3* O10U-11)61 7 CAPACI TOR- FXD 2 2 0 u F  +5 0 - 1 0 % 16VDC 26460 0160*1061
A?C<1(1 O lb o - n iP i 5 CAPACITOR-FxO . |u F  * 80- 20* SovOC CEr 20400 0150-0121
*?C<I| n i S i ) . o i 2 i 5 CAPACITOR-Fx O , 1 UF *0 0-2 0 *  50VOC CER 20400 0150-0121
t ^ C a ^ ■ 0160-2306 3 1 C*P »CITOR.FXO 27PF * - 5 *  300V0C « IC » 20400 0160*2306
i t e m o i s n - o i » ? 6 CAPACITOR-FXD 2 .2 U F * - IÓ X  20VOC TA 50209 1 5 0 0 2 2 5x 9020*2
aacau ülo P-0127 2 12 CAPACITOR-FXD luF  * - 2 0 *  25VDC CER 28400 0100-0127

‘ ?C<I5 0 16 n - n 1 2 7 2 CAPACITOR-FXO IUF * - 2 0 *  25V0C CER 26460 0100-0127
AjCus 0 t " ' j - 0 1 ’ 7 h CAPACITOR-FXD R . ? U F * - 1 0 X 20VÖC TA 56204 I50D225X4020A2
A?C(|7 0166-0127 2 CAPACITOR.FXO (UF *-20X 85VDC CER 20400 0100-0127
a ?Crs 0160 .0127 2 CAPACITUR-FXD luF  +-20X 25V0C CER 26460 0160*0127
A2Cü9 0150-0121 5 CAPACITOR-FXO . 1 UF *0O-2I)X 50VOC CER 20400 0 1 5 0 - 0 1 2 1

A2C50 0150-1)121 5 CAPACITOR-FXD . I U F  *0 0 -2 0 *  50VDC CER 20400 0150-0121
0100-0376 3 CAPACITOR-FXD | 0 U F * . | 0 X 20VDC TA 56289 1500100X902082

‘ 2C5 2 0100-0229 7 2 CAPACITOR-FxO 33UF+-I0X IOVDC TA 56209 1500336X901002
AjC Ri 19 | i l -u090 1 DIODE.SwITCMING 3oV So"A ?NS 00-35 20400 1*01-0040
‘ ace? 1*1)2 .3*36 3 DIOOE-2RR 3 .16V  5X 0o-7 PD4.4W t C * - .0 6 4 X 20400 1*02-3036
42CR3 1902-3036 3 OIODE-ZNR 3• 16V 5X 00-7 P O * .4* TC»-.O0<IX 20400 1902-3036
A^CPu 1*1>2-J036 3 DIODE.2l»R 3 . I 6 V  5* 0 0 .7  PUa OW T C » . .0 6 0 * 20400 1*02-3036
‘ 2 C»5 1902-3036 y DIÜOE-ZNR 3 .16V  5* 0 0 .7  PDl.OW T C » - . 064* 26460 1*02-3036
A2CR25 ** 28 1 9 0 1 - 0 0 4 0 D I O D E - S W I T C H I N G
AJUl ie s u - u o 7 i 7 TRANSISTOR NPN s i  PD«JuoMrt FTeSOOMHj 26460 1054-0071
A2&2 1855-0091 3 ) 0 t r a n s i s t o r  J-F&'T N-CMAN o. mqoe S I 26460 1055-00*1
6203 1 Ö 5 5 - n o 9 t 3 TRANSISTOR J . F E T  N-CHAN o. mODE S I 26460 1055-00*1
‘ 2«4 1«S«-0<»71 7 TRANSISTOR N p n  s i  PD*3ooMr F t »200MHZ 20400 1054-0071
A ? Q S 1*54-0071 TRANSISTOR NPN S I  PD*300**  FT*2l)0MHZ 26460 1854-0071
*2Ö6 lA5ü-oo71 7 TRANSISTOR NPn 31 PDajoo^* FT«200^mZ 20400 1854-0071
A?Ü7 1650-0071 TRANSISTOR NPN SI PO«Joo«w F T b 200MHZ 20400 1854-0071
AJlie 1 *50-00*1 TRANSISTOR NPN s i  PO«3üOWrt F T i g O Q ^ l 26460 1054-0071A?U9 t *50 .0 071 TRANSISTOR NPN 31 PD"3üO** FT«200Hh2 26480 1854-0071

1Ö5J-UÜÜ8 2 3 TRANSISTOR NPN s j t O-39 P0»1W F t *U>OmMZ 26480 1854-0440
a ; üi  i 1P53-0020 u TRANSISTOR PNP S I  P0»30OMn FT«lSOMnZ 26480 1053-0020
‘ j u i ? 1885-U027 3 TRANSISTOR PNP SJ TO-39 PD«lw FT*10<IMMZ 26460 1853-0027
A?W| 2100-3161 t 2 RESISTOR.TRMR 2o* q S IDE-ADJ |7-THN 02111 43P203
* 2 “ 2 Ob«3-u725 2 RESISTOR <l,7K 5X .2 5 *  FC TCo-400/+?00 01121 CS4725
ApR J 0663-3325 6 21 RESISTOR 3 .3 0  5X . 25w FC T C * . 000/*700 01121 CB3325
A p R y 0757-0296 1 6 RESISTOR 9 .0 9 0  ) *  .1 2 5 »  F TC*0*-100 19701 MF4C1/0-TO-OO91-F
»?H5 U603-A7O5 e RESIS1UR 47 5X ,25W FC TC*-1IOO/*SOO 01121 CB4705
6JH6 0693-2225 3 RESISTOR 2 ,2 0  SX ,25w *C TC*-400/*700 01121 CB222S
A ?H 7 0603-0705 e RESISTOR *7 5X ,25w FC TC*-ROO/*500 01121 CB470S
A 2k6 2100-3161 6 RESISTOR-TRMR 20K 10* C S lOE-AOJ 17-TRN 02111 43P203
AgR9 0603-0725 2 RESISTOR 4 ,7K  5% .25w fq T C » - * 0 0 / * 7 u0 01121 CB4725
A t 0 0603-3325 6 RESISTOR 3 ,3 «  5* , 2 5 *  FC TC®*öOO /t700 01121 CB3325

‘ 2*1 1 0757-0296 1 RESISTOR 9 .0 9 0  |X  , | 8 5 «  f  TC«o*-10o 19701 M F 4 C | / 8 . T 0 .9 0 * 1 - F
A ? » l? 0 e 6 3 * « 7 0 5 ö RESISTOR R7 5* , 2SW FC TC« .R0O/*500 01121 CB470S
‘ JR |  J 0603-2225 3 RESISTOR 2 ,2 *  5* . 2 5 *  f c  TCb -«00 /+ 7 ü0 01121 CB222S
* i u 0693-0705 8 RESISTUR 07 5X , 25W FC T C « .0 00 /*50 0 01121 CB07O5
A2HJ5 0603-1035 1 RESISTOR IOK 5* ,85w FC TC»-«00/*70 l l 01121 C81035

&2RI6 0663-1025 9 RESISTUR IK 511 ,25w FC TCs-400/«»00 01121 CB1025
4?K17 QöP3-u735 U 9 R tb iS tu R  «7k Sn .2 5 *  FC T f b -40Q / f 600 01121 CB4735
a ; r w > 0 6*3 .0735 ü ü f S J S I S S  “ 7k 5» .2 5 *  FC TC»-OOO/*0OO 01121 CB473S
a? p i r 0757-0296 1 RESISTOR 9 ,09 0  t x ,125w F TC»0*-IOO 1*701 MF4C1/B-T0-9041-P
‘ 2“2 o 0693*4725 2 RESISTOR R ,70  5X ,25W FC TC»-400F*700 01121 CB4725
‘ 2R21 O603-U725 2 RE3ISTUR « , 7 k 5K , 2 5 *  FC t Co- 4 0 0 / * 7 üü 01121 CB4725
«2F22 0603-1925 7 6 RESISTOR 1 ,B k 5H , 2 5 *  FC TC«-üO0/f7OÜ 01121 CB1825
AJR8 J 06*3 -4725 2 RESISTOR ü , 7 k 5 jj . 2 5 *  FC rC»-<iöö/*700 01121 CB4725
AiRjO 0663-0785 2 RESISTOR ü ,7K  S k , 2 5 *  f c  T C f -«0 0 / t7 0 0 01121 CB4725
*2825 0603-3325 6 RESISTOR 3 ,3 0  5x ,85l« FC TC*.R00/*7OO 01121 CB3325

*2*86 0 6 9 8 - 8 4 7 3 0 2 ; ? 5 8 K  ° - 1 *  - 1 M  F T C = 0 + - 1 0 0
24546

A?»2* 0 6 8 3 - 3 3 1 5 u 2 5% ' 25 W F c  T C - - 4 0 0 /  + 6 0 0 01121 CB3315
*2*2  8 0 6 9 8 - 8 4 7 3 0 D c c i c l n n  8 - 3 5 8 l < O - 1 *  -1W F TC-0 + -100 24546
*2*29 0 6 9 8 - 6 9 4 3 3 9

i - t o d  ° - 1 *  -125W F TC-0+-100 24546
*2R3o 0 6 9 8 - 6 9 4 3 3 RESISTOR 20K 0.1% . 1 25W F TC-0+-100 24546

*2*11 0 6 9 8 - 7 8 4 2 8 8 2 ® - ' K 0 - «  . 1 2 5 W  F TC-0 + - 1 0 0 24546
0 6 9 8 - 7 8 4 2 8 S r R i U n D  ? 6 ; 1 K ° - 1 *  - 1 2 5 W  F T C = 0 + - 1 0 0 24546

*2 « J5 0 6 8 3 - 3 3 2 5 6 D r - T - T n n  '  f  5 *  ' 2 5 W F 0 T F - - 4 0 0 / + 7 0 0 01121 CB3325
*2 « J« 0 6 9 8 - 8 4 7 3 0 orNtntVm 3 Ï 358K - I K  F TC-0+-100 24546
*2*15 0693-3315 u K t a i s l u H  3 io  5X ,25W Fc TC*.4l)O/*0OO 01121 C 0 3 J 1 5

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

Model 4274A

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

HP Part 
Number

| 
U
Q Qty Description Mfr

Code Mfr Part Number

A2R36 0698-8473 0 RESISTOR 3.358K 0.1% .125W F TC=0+-100 29596
A2RS7 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 29596
A2R30 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 29596

0698-7842 6 RESISTOR 26.IK 0.1% .125H F TC=0+-100 29596
0698-7842 6 RESISTOR 26.IK 0.1% .125W F TC=0+-100 29596

»a»«i 0603-1015 7 RESISTOR 100 5* .258 FC TC*"400/f5oü 0 1 1 2 1 C8I0I5
0643"10 15 7 RESISTOR 100 5% .258 FC TC»-“00/*500 0 1 1 2 1 Cöl015

ajmuj ? 1 0 0 • 3 3 51 6 2 RESISTOR-TRMR 500 10X C SiOE-ADJ 1-THN 26960 2100-3351
A 2 R n o 07S7-0US9 9 5 RESISTOR 6 .S U  \ X  .125W F TC«<U-100 29596 C4-W8-T0-681 l«F
A2R45 07S7-0279 0 RESISTOR 3,168 IX .1258 F 1CAO+-I00 24596 C9-1/0-TO-3161-F

A2 RU6 0ö6ï-33?5 6 RESISTOR 3,3* 5X .25" PC TCo-9ü0/f700 0 1 1 2 1 C83325
A2R97 0 6 8 3-4705 6 RESISTOR 47 SX ,258 FC TC«-400/»S00 0 ) 1 2 1 CB970S
A?R(J0 0683-2225 3 RESISTOR 2,2* 5X .258 FC TC«»400/*7un 0 1 1 2 1 C82225
AJH9R 0683-1035 1 RESISTOR 105 5x ,258 FC TC=-400/»700 0 1 1 2 1 CS103S
AjRüO 068J.1035 1 RESISTOR 100 5» ,25* FC TC«-900/+7oO 0 1 1 2 1 C B1035

A2RS1 0683-1035 1 RESISTOR 105 5X ,25« FC TC*-400/f7oo 0 1 1 2 1 CB103S
A2H52 0683-1035 1 RESISTOR 105 5X .258 FC TC»-4O0/ + 7<)0 0 1 1 2 1 C61035
A2R53 0683-1035 1 RESISTOR 105 5X .258 FC TC6-400/t7')0 0 1 1 2 1 CB1035
A2R5ü 0683-1055 5 3 RESISTOR |M 5X ,258 FC TC«-800/fr00 0 1 1 2 1 C81055
AJR55 0683-1035 1 RESISTOR 105 5X .258 FC TC*-400/f700 0 1 1 2 1 C8J035

A2*56 0683-1035 1 RESISTOR j o * 5* .25* FC TC«-<jqo/*7oo 0 1 1 2 1 CB1035
A2r57 06*3-1035 1 RESISTOR 1 0 * 5* *2 5 " FC TC*-4 oo/ * ? 0 0 0 1 1 2 1 C81015
A2 HS8 0683-1035 1 RESISTOR 105 5X ,258 FC TC»-40ü/t70u 0 1 1 2 1 C b 1 0 35
A2R5R 0683-1055 5 RESISTOR JM 5X ,25* PC TC»-8 q o /*RQU 0 1 1 2 1 CB1055
A2R60 1 RQ'J-0909 6 1 LED-v ISIBLE U)M.INT»3U0UCD IFc 5oMA.m a X 26960 5062-9960

*2r 6| 0683-3335 6 RESISTOR 33* 5X .25* FC TC«-üi)O/ + Bu0 0 1 1 2 1 CB3335
‘2R62 0683-6725 2 RESISTOR 4,7k 5X .258 FC TC6.4O0/«7u(l 0 1 1 2 1 CBU725
Aj«6 J 00*3-9725 2 RESISTOR u,7* S X ,25* FC TC«.<IUO/*700 o n  2 1 CBU725
A?R69 0696.3453 2 2 RESISTOR |96* i% ,125* F TC«0*-|0Q 29596 C9-1/6-T0-1R63-F
A2«65 0757-0280 3 RESISTOR 1 * U  ,125* F TC*0+-100 29596 C4.1/8-T0-1001-F

AjHfcfc 0698-3053 2 RESISTOR 1 960 1 * ,125*' F TC*o + - 1 0 l) 29596 C9-1/B-T0-1963-F
AJR67 0663-2235 5 RESISTOR 2 2 K 5X ,?5* FC TCs-UonstBOO 0 1 1 2 1 C82235
A2R67 0757-0200 3 RESISTOR 15 IX , 1 258 F T C ■ <' * -1 00 29596 C9-1/B-T0-1001-F
AjRfcB 0683-2235 5 RESISTOR 2 2 * 5X ,25* FC TCe-üOü/*6 üü 01121 C82215
A 2"<>9 0663-2235 5 RESISTOR 22* 5X ,25* FC TC«*90ü/*800 01121 CS2235

A2P70 0683-2235 5 RESISTOR 225 5x .258 FC TCs-400/»8ü0 01121 C82215
*aR7i 0603-3335 6 RESISTOR 3 3 K S X ,25* FC TC«-ü0 0 /*6 no 01121 CB3335
A2«7? 0683-2235 5 RESISTOR 2 2 K SX ,25* FC TCS-400/+800 01121 C82215
AJH7J 0663-2225 3 RESISTOR 2,20 5X ,25* FC TC«-40ö/t7o0 01121 C8222S
A2fi7a 0757-0280 1 RESISTOR 9.09K jX ,125" F TC»0f-l0ü 1R701 MFüC1 /8 -T 0-90R1-F

A?R75 0663-9725 2 RESISTOR 4,78 5x .258 FC TC«-“00/«7UO 01121 CB9725
AjR7b 0ö 63*9725 2 RESISTOR ü.7* 5X .25* FC TC«-u00/f7OO 01121 CB9725
A2R77 0603-2225 3 RESISTOR 2.25 5X .258 FC TC»-400/-700 01121 C82225
A2R7Q OoBl-4725 2 RESISTOR 4,78 5X .258 FC TC*-400/*70(i 01121 CS9725
A2R79 0663-9725 2 RESISTOR 4,78 5X .258 FC TC»-400/*7UO 01121 CB4725

ajRbo 0683-2225 3 RESISTOR 2.2* 5X .25* FC TC«-«C0/t7Q0 01121 CB2225
AjRfll 0757-0260 1 RESISTOR 9.09K iX ,125* F TC*0*-1Ü0 1 »70 1 MF4C1/8-TO-O091-F
A2r8? 0603*9725 2 RESISTOR 9,7* SX ,25* PC TC«-9oO/*7oO 01121 CB0725
A2r8J 0603*9725 2 RESISTOR u,7* 5X ,25* FC TC»-öO0'*70O 01121 CB972S
A2r 8u 0603-2225 3 RESISTOR 2,2* 5X ,25* PC TC«-900/+700 01121 CB2225

A2r8S 0603-9725 2 RESISTOR 9,7* 5X ,25" PC TC#-9üO/f7()(j 01121 CB4725
A2R6t ) 0683-4725 2 RESISTOR 4.75 5x .258 FC TC«.4il0/F7O0 01121 CB4725
A?R67 0757-0992 9 RESISTOR 105 IX ,125» F TC»0t-I00 29596 C4-I/B-TO-I002-F
A2r88 0757-0404 1 1 RESISTOR 12.15 ix .1258 F TCiQF-100 29596 C4-1/B.T0-1212-F
AaRipo 0663-1635 Q 15 RESISTOR 18* 5X ,25* FC TC«-«00/*600 01121 CB}635

A2rr0 0603-1635 9 RESISTOR 185 5X .258 FC TC»-“00/*60ü 01121 CB1835
A2rr 1 0603-1635 9 RESISTOR 1SK 5X ,25b FC TC*-«O0/ASül> 01121 CB1835
A?RR2 0603-9725 2 RESISTOR 4,7k 5X .258 FC TC«-400/*700 01121 CB9725
A2RR3 0683-1035 1 RESISTOR 105 SX .258 FC TC»-400/*700 ul 1 2 1 CB1035
A2R9 ü 0663-9725 2 RESISTOR 4.7K 5X .258 FC rC»-400/*70l’ 01121 CB0725

A2Rr5 0683-4725 ? RESISTOR ü.7* SX .25* FC TC«-tiOO/*7öO 01121 CB«725
A2R9b 0603*1025 6 RESISTOR 1 * 5X .25* FC TC«-400/+600 01121 CBl025
A2rr7 0683-3325 6 RESISTOR 3 ,3 * ,25*! FC TC»-öüO/t7ou 01121 CB3325
A 2 R 9 0 0663-9705 8 RESISTOR 47 5X .258 FC TC6-“00/*500 01121 CS«705
A?R99 0663-u705 6 RESISTOR ü7 5X ,?S" PC TC»-900/+500 01121 C097O5

* ?R1 0 0 0683-3325 6 RESISTOR 3,35 5X .258 FC TC»-400/«700 01121 CB3325
A g H J O l 0698-0009 9 RESISTOR 2,158 I X  .1258 F TC»0»-100 29596 C4-1/8-T0-2151-F
A2RI02 0683-1025 9 RESISTOR 18 5X ,258 FC TC»-400/*600 01121 CB1025
A2R103 0683-3325 6 RESISTOR 3.38 5X .258 FC TC«-"00/«700 01121 CB3325
A ? K j  QU 0683-4705 6 RESISTOR «7 5X .25* PC TCo-U00'*500 01121 CBü705

A?Rl05 0603-9705 0 RESISTOR 47 5X .258 FC TC»-400/*S00 01121 CB9705
A2RI06 0683-3325 6 RESISTOR 3,38 5X .258 FC TCs-400/»700 01121 CB332S
A2R10 7 0696-0069 9 RESISTOR 2,15* IX ,125* F TC«ut-lOO 29596 C9-j/8-T0-215l-F
A2R108 0603-9725 2 RESISTOR « , 7* SX .25* PC TC»-oOO/+70ü 01121 CB0725
42RI09 0663-9725 2 RESISTOR 4 , 7 5  SX .258 FC TC»-“007*700 01121 CB4725

6-8
See introduction to this section for ordering information
*Indicates factory selected value



Model 4274A Section VI
Table 6-3

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code
A2 R 1 1 0 11757-0002 9 RESISTOR lol tx ,l25w f U * 0 t- 1 0 0 24546
A2 R 1 1 1 9757-0286 l RESISTOR 9.09K IX .I25w 7 TC»0*-100 19701
A2RII2 0 öt*ï. ] 0 2 $ 9 RESISTOR IK SX ,25- FC TC>-«90/»600 0 1 1 2 1
A2RU1 «6ö 3»io25 9 RESISTOR IK SX #25w FC TC«*400/*600 0 1 1 2 1
A2R1I0 •>6 6 1 - 1 0 2 5 9 RESISTOR !K 5* ,25* FC TC»-4O0/+bUC 0 1 1 2 1

AjRtiS 0683-0335 2 2 RESISTOR 3,3 ,?5w FC TC«-OQ0/+500 0 1 1 2 1
A2R116 0683-9335 2 RESISTOR 3*3 5x ,25* FC TC*-4oü/ + 5<>0 0 1 1 2 1
A?R117 9698-5160 8 RESISTOR 1 1 .6 K IX .12SW F TC«0*-I09 24546
A?R1 1 8 0698-316(1 6 RESISTOR 1 1 .6 K IX .1256 F TC*0 *-lon 20506

A?T ï 9100-0875 0 1 TRANSFORMER-SIGNAL 26460

‘2 ^ 1 I9?6»01*9 9 2 OP AMp GP DUAL B.DIP.P 01920
*2U2 1820-0027 6 3 MODuLATOP TO-100 04713
A?U! 5080-3056 7 2 K ,  L1NER 26480
42UO 5080-3056 7 IC, L1NER 26460A2 U* 1 6 2 6 - 0 0 8 1 0 OP A M p  y-B TO-99 27014

A2 U6 1826-0222 1 u op ‘mp gp nu‘D |o.oip.p 07261
A?U7 1826-0222 1 OP AMp GP GUAÜ 1 ü,DJP.r 07263

'826-0138 8 CtlMPARATOP GP QUAD 1 0 -OlP.p 04713A2U9 ie?f,-o2 io 7 OP AMR BIFET TO-99 27010
a 2 üio 1620-0427 b MODULATOR TO»lOü 04713

A2U1 1 1820-0027 6 MODULATOR TO-lOO 04713AJÜ1 2 1826-0119 9 OP AMP GP OUAL 6 -DIP-P 01928

‘2 «1SCELL4NEUUS PARTS

0U£7ü,?65o? 5 PC BOARD, bLANK 26460

43 00279.66501 0 1 POWER AMPLIFIER BUARO ASSEMÖLV 26460

A3 C 1 oieo-io?e ' 6 5 CAPACITOP, FXO 3 3 9  UF 6 .3VDC6 AL 26460A IC? o i s g-iobs 5 CAPACITOR. Fxo 9 , 7  uF 16VUC.V T» 26460A1C3 Ülb0-10b5 5 CAPACITOR, FXO 9,7 UF IbVOCW TA 2e46üA IC 0 01*0.1005 5 CAPACITUH, fxo 6.7 JF 1 bVDC* TA ?6m60AjCS 01*0-108$ 5 CAPACITOR, FXD 9,7 UF 16V0CW TA 28960
A3C6 OlbO-0127 2 C*P«CITOR-FXl) IUF +-20X 25V0C CER 26460*!C7 ot m o .?ioi b CAPACITOR-FXD l.lUFt-lOX 50VDC T* 56289

01*0-1077 5 CAPACITOR, FXO 220 UF 16 VOC" »L 26460
ni6o«34«3 CAPACITOR-FXO ,|UF +8O-20X 50VDC CER 26460AjClO 0)69-3001 1 CAPACITOR-FXD ,|UF ♦80-?0X 50VDC CER 26460

4}Cn Olor.jOüX 1 CAPACITOR-FxO .JUF tëO-20X SOVOC CER 28980*lCl2 0160-1065 5 CAPACITOR, FxU 9.7 UF 16V0CW TA 26460*lCll 0 1 *0- 1 0 8 $ 5 CAPACITOR, FXO 9.7 UF 16V0CW TA 28960A3 C 1 0 01*0-0226 6 CAPAC1TUR.FXU 2 2 UFt-I0 X 15V0C TA $6289A3 C 1 5 0 1 8 o-0 2 2 e 6 CAPACITOR-FXO 2 2 UF*-1 0 X 15V0C TA 56289

‘SC1 6 Oien-1076 b CAPACITOR, FXD 3 1 0  UF 6.1VDC» AL 28460*3Cl7 01*u-lü77 5 CAPACITOR, FxD 220 UF 16 yDCw AL 28980*1C18 Oieu-1077 5 c a p a c i t o r, fxo 2 2 0  uf 16 vdcw *l 28480*1C 19 0lSc;.0052 t 2 CAPACITOR-FXD ,oSuF A-2 0 X OOOVOC CER 28980Uts,1-01*52 1 CAPACITOR-FxO ,05uF «-20X 4O0VOC CER 28460
A3C21 ul*0-t065 5 CAPACITOR, FXO 9.7 UF 16VDCW TA 26460A3C2? “100-1078 6 CAPACITOR, FXO 330 UF 6.3V0C* AL 289604 JC23 9160-10*5 5 CAPACITOR, FXO 9,7 UF XbVDCl» TA 26460A3 C2 0 ‘Uo9-u12? 2 CApAC1 TOR-FxO iu f +-20X 25V0C CER 28460*}C25 «MBo-1095 $ CAPACITOR, FXO 9.7 UF 16VDCN T* 28960
A3C2b UI6P-19B5 5 CAPACITUR, FXD 9.7 UF 16VUCW TA 26460A3 C27 'M0---2U1 6 CAPACITOR-FXD I.IUFt-IUX SOVOC TA 56289*}C28 ö|ew3443 1 CAPACITUP-FXO .|UF teo*2 0 X 50VDC CER 28980*lC?0 01b;j-J«43 ) c a p a c i t o r-f x o .iuf ♦6 0 -2 0 » sov dc cer 26980A3C30 Olon-3443 1 CAPACITOR-FXD .iuf ♦80-20» SOVDC cer 26460

«scsi Ü1b0-3««3 1 CAp a CITUr-FxD .iuf ♦ 8 (1.2 ox SovOC CER 264600)(sn«3(i(i3 1 CAPACJTOr.FxD .iuf ♦80-20* SOyOC CER 264600180-100$ 5 CAPACITOR, FxO 9.7 UF 16yOC<i JA 26980A3 C J t t 0 1 * u * 1 0 A 5 5 CAPACITOR, PxD 0 . 7  uF IfeVOCw M 26460*}Cl5 0 1 0 0 - 0 2 2 8 6 CAPACITOR-FXD 22UF+-10* 15V0C TA 56269
A3 C 3 6 0180-0228 6 CAPACITOR-FXO 22UF+-10X 15V0C TA 56289
*lC}7 0180-1077 S CAPACITOR, Fxo 220 UF 16 VOCw ‘L 26460oi8u-1009 1 CAPACITOR» Fxo 470 UF IbVDCw 26960A5 C 3 9 01*0-1009 1 CAPACITOR, FxO 970 UF 16V0CW 284600180-1077 5 CAPACITOR, FXD 220 UF lö VDCw AL 28480
A3 C0 1 0l6o-i077 5 CAPACITOR, FxD 220 UF 16 VOCw AL 2648001*0-1065 5 CAPACITOR, FxO 9.7 UF löVDCw T* 26480‘3 C0 3 018(1-1085 5 CAPACITOR, FxO 9.7 UF IfcVOCti T‘ 264800180-1085 5' CAPACITOR, FXO 9.7 UF 16V0CW TA 284800160-1085 c a p a c i t o r , fxo 9 , 7  uf lèvocw ta 28480

Mfr Part Number

C4-I/8-TO-1002-F
MF4C1/8-T0-9091-F
CB1025
CB1025
CB1025

CB31G5
C8JS6S
CU-1/8.10.1162»F 
CO-l/e.TO-1162-F

«100-0*75

C*|458G 
MC 1*1960 
5080-1056 
5080-3056 
LM1I8H

U«U136PC 
UAU136PC 
MLM119R'
LF1S6H 
MCI«960

►C1U960
CAJ058G

04270 .2 6592

IIU27U.66501

0180-1076
0160-1065
0160-1065
0160-1065
0180-1085

9160-0127 
1500115x905082 
0180-1077 
0160-1401 
0160-1061

0160-1*0]
0180-1085
0180-1085
1500226X901582
150D226X«015B2

0180*1078
0180-1077
0180-1077
0150-0052
0150-0052

0180-1085
0180-1078
0180-1085
0160-0127
0180-1085

0180-1065
1S0D115X9050B2
0160-1UU]
0160*1001
0160-100}

0160*100}
0160*1001
0180*1085
0180-1065
1500226X901582

1500226x90)582
0180-1077
0180-1009
0180-1009
0180-1077

0180-1077
0180-1085
0180-1085
0180-1085
0180-1085

See introduction tó this section for ordering information
Indicates factory selected value
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Model 4274A

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

C
D Qty Description Mfr

Code Mfr Part Number

»SC96 0 1 b <) • 1C* 4 9 1 CAPACITOR, FXO 470 UF 16VÜC* 28460 0180-1099
A3C47 0160 . iou9 1 CAPACITOR, FXO 470 UF IbVDC* 2848U 0180-1099
ASCoa UU 0«1  049 l c a p a c i t o r ,  FXO 470 UF u v o c w 20400 0160*1049
A 5Cd<5 oiec,. io<*9 1 CAPACITUR, FXO 470 UF 16V0C* 26480 0 180*1049
AlCSO OlbO-tflf iS 5 c a p a c i t o p ,  f x o  4 , 7  uf  i ö v ü c * ta 26460 0160*1065

»3C5l (I |«0-10ftb 5 CAPACITOR, 7*0  9 .7  U7 16VDC* T ‘ 28960 0180*1065
A lC s j 01*0*1070 6 CAPACITOR, F x D 330 l|F 6.3vUCrt AL 26460 0160-1078
A3CSS 0180-1085 5 CAPACITOR, FXO 4 ,7  UF IbVDC* TA 28480 o t e o - io e s
A 3C 60 01 e 0 •  10 7 h 6 CAPACITOH, FXD 330 UF 6.3VDC* AL 26400 0100*1076

‘ SCr i 1 9 0 2 -  3 1 6 0 4 Di o OE-ZKR 10V 2* DO-7 P D » .9* TC«» .06X 28460 1902-3160
A1C»? 1 9 t 1•ÜUUU 1 OIQOE-SMTCHING 30V SOM» 2NS DO-35 26460 1901*0040
AJCS} l9f»1*00«0 1 DIODF-SWÏTCMING 3üV 5GMA £N8 00*35 28960 1901-0090
A 3C Ril IRC1-00«0 i DÏODE.SwlTCHlNG 30V 5( ) * A UO-35 28980 1901-0090
AïC»5 I9 u 1 - 0 0 “ ll t DIPDE .SMTCHING 30V S uMA 2M9 00-35 28460 1901-0090

AjCRo 1 0 u l • U 0 0 0 1 OIOOE-SWITCHING JyV 5oMA *NS 00*35 28980 1901-0090
AjCRT 1 Pi! ) «Utiuo D IP U E-S M T C mING 30V Soma 2fiS 00-35 28460 l 9 o l - 0 0 “ 0
AjCR*J 1Qo 1-OU 31 2 OIUOE-GEN PRP J0OV 2') O M A 00-7 20480 1901*0033
ASCAO 1001-0033 2 DIOOE-GEn PRP 180V 200MA DO-7 26400 1901-0033
a j Cr i 0 1 91) 1 -  0 0 u 0 1 Di o O E-SM TC mING 30V S om» 2NS DO-35 26480 1901-0090
A J C » , | l ° u i * n n 4 p l o in oe-SM TCHiN G Jov 5oma 2^s uo*3S 26460 1901-0090
A3Cr i 2 1901-0090 l D IO DE.S wITCMInG 30V 50MA 2NS DO-35 26400 19(11-0090
AJCB13 1 90 1 - ( jOUD OlOOE-örtllCHlNG 30V 5oMA 2N3 00-35 28400 1901-0090
ASCr i U 1 4g 1 -UliüO D IO D E .S " IT C H I nG 30V 5omA 2ns DO-35 28980 1901-0090
A JCr 1 S lRl-1-OUUO DloOE-SHITChlNG 30V 50“ A 2ns  00-35 26400 19o l-00«0

A jC R jo 1^01-0025 2 DIODE-GEN PRP jooV 2yOMA UU-7 28480 1901-0025
A1CP17 t Ru2-noa8 1 1 DIODE.ZNR 6 . 8 l v  5* Dg-7 p D s ,a „  T C " t ,0 93 X 28960 1902-0098
A jC s ie 1Ru?-3160 4 OlOOE-ZMP 10V 2X Dü-7 PDo .O h TCBT.06X 28980 1902-3160
A JL ) 9190-0129 1 10 C 0 I L - “ LD 220UM 5* Q«65 .I55DX .3 75LG .N 0M 26460 9190-0129
A iL ? 9190-0129 COIL-MLO 220UH 5% Ü86S , 1 5 5 0 x , 375LG.N0M 28980 9100-0129
* u s 919,1-0120 COU-MLO 220UM 5X Q'65 . 155Dx . 3 7 5 l G.N0M 28980 9190-0129
AJ0| l«S5*ü?t» l 9 TRANSISTOR MOS-FET 28980 1855-0261
A 1G<? 1 0 5 4 .M 24 0 TRANSISTOR NPN Si 28980 1859-0129
A J01 lftSü-0129 6 TRANSISTOR NPN Si 26460 1859-0129
AlUÜ 1» 5 o - u 1 2® 6 TRANSISTOR NPN Si 26460 1B59-0129
AJUS 1854*0071 t r a n s i s t o r  NPN S I  P0»300«w F T b ü ü OmhZ 28480 1859-0071
AJUb l« S ü -o ü 3 q 7 Tp AnSISTOR NPN 2n3053S S i  TO-39 PD»1» 01928 2N3053SA 10 7 1*53*0020 4 TRANSISTOR PnP S I  PD»30üm» F Tb 1S ümhZ 28980 1853-0020
A}US 1853-00 1 2 4 TRANSISTOR PNP J)N^904A S I  TO- 3 9  PO«6O0M« 012’ S 2N£9g4A
A JQ<) 1 *S5-ü2b l 9 TRANSISTOR MOS-FET 20460 1855*0261a j i j  jo 1 * 5 « * 0 1 ?9 6 TRANSISTOR NPN Si 26460 1654-0W 4
A1U11 1*54-0129 6 TRANSISTOR NPN Si 28980 1859-0129
AJO i ? 1*54 .0129 6 TRANSISTOR NPN Si 26460 1859-0129
A1Q13 1869-0120 6 TRANSISTOR NPN Si 26480 1859-0129
AiOlU 1054-0129 6 TRANSISTOR NPN Si 26460 1859-0129
A 301 5 1 8 5« .n o 7 l 7 TRANSISTOR npn S I  PD»300M« FTt200MHZ 28480 1859-0071
»3BI 6 1853-0020 4 TRANSISTOR PNP S i  PD030OM* FJO150MHZ 28980 1653-0020
A 301 7 1859-0030 7 TRANSISTOR NPN 2N3053S S I  TO-39 PDolw 01928 2N30S3S
A 301 A 1*53-0012 4 TRANSISTOR Pfyp 2N2904A s i  T0*39 P0«b00MW 01295 2N2404A
A jK | 2100-0552 3 2 RESISTOR-TRMR 50 \o %  C S IOE-ADJ l-TRN 28980 2100-0552
‘ 3«2 U6y 9-34uS 2 2 RESISTOR 340 1* t l25w F TCoo+-lQÜ 24S46 C 9 - I / S - T 0 - 3 9 8 R - F
»3»3 0 6 9 8 -3 4 3 8 4 1 R ES IS TO R  1470  +-1% .125W  FILM 24546
»3*0 0757-0992 9 RESISTOR 1 gK \%  , i 2 5 w  F TC«o*-10ü 24546 C 9 - W B .T 0 - 1  002-F
A 3R5 0757-0458 7 4 RESISTOP 5 1 . 1« IX ,1 2 5 *  F TCb o t -100 24546 C 9 - 1 / 6 - t 0 - 5 l1 2 - F
*1«6 0 b * 3 - i0 « 5 3 16 RESISTOR l g 0  ̂ 5* , 2 5 *  FC TC»-400/  + ÖOO 01121 Cö1045
A3«7 0bd3- l0«5 3 RESISTOR 100* 5X . 2 5 *  FC TC«*400/*800 01121 CB1095A jR * 9be3-lO05 5 RESISTOR 10 5X ,2 5 *  FC TC«-UO0/*5O0 01121 CB1005
A*R4 üb96-2233 4 2 RESISTOR 1 .6k  +-5* .125W 28480 0698-2233
« 3R 10 Ob98-2233 4 RESISTOR 1 .6k  +-5% .125W 28480 0646*2233

A3RI 1 0603*3335 6 RESISTOR 338 5» .2 5 *  FC TCb -UOO/t BOO 01121 CB3335
A3R1? 0683-2225 3 RESISTOR 2 .2K  5X . 2 5 *  FC TC*-9'00/*700 01121 C8222S
AJS I  J 0683-1005 5 RESISTOR 11) 5» . 2 5 *  FC TC i-9 0 0/ *5 00 01121 C61005A3Km Ob98-4207 6 1 RESISTOR 9 9 ,2 8  1» ,1 2 5 "  f  TCb <,* .1 üO 29596 C 9 - 1 /8 .T 0 - 9 9 2 2 - F
AS«15 0690-3440 7 RESISTOR 19b U  .1 2 5 *  F TC«0»-100 29596 C4*1 /6*TU *146R*F

A3R 16 2100-3207 1 ?. RESISTOR-TRMR 5K 1OX C S IÜE-AOJ l-TRN 28480 2100-3207
A3»t 7 0 6 9 0 - 0 0 5 4 9 RESISTOR 2 ,1 5 8  | *  , 1 2 5 *  F TCb o t . 1 0 0 24546 C 9 -1 /8 -T 0 -21 5 1-F
« 3 ° I S U757-0442 9 RESISTOR luR l x  . 1 2 5 *  F t Cb u «-10O 24546 C4 *1 /6 *T0 *10 0 2 *F
A i « , ( J 0 b 9 ? * 4 4 b 9 2 2 RESISTOR 1 ,15K  \% , 1 2 5 *  F T C « 9 t* l0 0 24546 C 4 . u e . T 0 - l  l 5 l * F
A 3 * a o 0690-4404 5 t RESISTOR 1ÖS IX .1 2 5 *  f  TC»0*-100 24546 C“ - i / 8 - T 0 - l 0 5 R - F

AJ*21 0 6 9 8 - 4 4 5 8 9 1 RESISTOR 590 IX .1 2 5 *  F t Cb o a -100 24546 C 4 .1 /8 * T 0 * 5 4 0 R * F
AJR22 0o9ö-3 l55 1 RESISTOR 9 ,69 8  |X  .1 2 5 *  F ICBQt-lOO 24546 C 4 .U 6 * T 0 * 4 6 4 1 * F
A3R?3 0696-3447 U ? RESISTOR 422 U  .1 2 5 *  F TC»0*-JQü 24546 C 4 - 1 / 8 . T 0 .4 2 2 R . F
A 3 R J U 0603*1035 RESISTOR loK 5X , 2 5 *  FC TC»*4go/f7oO 01121 CB1035
‘ S R J S 0683-1035 RESISTOR 108 SX . 2 5 *  FC TCb - 9 oO/»Too 01121 CB1035
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Table 6-3. Replaceable Parts (cont'd).

Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code Mfr Part Number

A3R26 0ÖÖ3M035 1 RE8I3T0R IOK 5x .250 FC TC = -“00/t700 0 1 1 2 1 CB1035
Ob* 3- 1 öt)5 5 RESISTOR 10 5» ,25« FC TCi-900/»500 0 1 1 2 1 CB 1 OOS

A3R20 0603-1005 5 RESISTOR 10 SX ,25» FC TC3-400/«500 0 1 1 2 1 CB1005
»3R24 0757-0276 7 4 RESISTOR 61.9 IX . 125«i F tC»o f-10C 29506 C9-1/6-T0-6192-F
«3R30 0698*51 55 l RESISTOR 4,64" lx ,U5lï F TC«o*-100 29596 C4-1/6-T0-9691-F

‘SR31 07b7-0276 7 RESISTOR 61.R U  ,1250 F TC»(J*.|0O 29596 C4-1/B.T0-6142-F
A3R32 0698.3159 u RESISTOR 9,225 iX .125W F TC»0»-100 29506 C4-1/8.T0-4221-F
»3"31 o757-o31b 6 2 RESISTOR 42,2 \% ,125* 8 TC»0f-lU0 29596 C4.1/6.T0-42R2.F
4JRJ1I 0663-9705 6 RESISTOR 9/ 5X .250 FC TC«-400/f5u 0 0 1 1 2 1 C69705
A3R35 O603-Q975 1 6 RESISTOR “,7 5X ,254 FC TC»*400/F5U0 0 1 1 2 1 CB97GS

Üo«3*0«75 1 RESISTOR 4,7 5X .25* FC TC«*uOO/*500 0 1 1 2 1 C047S5
Ö690.315U 0 RE3IST0R 4,22* ï* ,t2S* F U«0*-löü 29596 Cu. i/B-Ui-4221-F

»!"S0 OG03-U7O5 g RESISTOR 47 SX ,25* F C TC*-90u/+50O 0 1 1 2 1 CB970S
4JRJ9 0698-3397 7 3 RESISTOR 42.2 1% .5W F TC=0+-100 28980
A3RU0 0698-3397 7 RESISTOR 42.2 1* ,5W F TC=0+-100 28960

4 JRI1| 0698-3397 7 RESISTOR 42.2 lï ,5W F TC=0+-100 26960
43*42 0683-1535 3 RESISTOR 15K 5% .25W FC TC=-400/+800 0 1 1 2 1
4}RUJ 0683-1535 3 RESISTOR T 5K 5% .25W FC TC=-400/ + 800 0 1 1 2 1
A JR49 0757.o«58 7 RtSISTOR 51,Ir IX ,l25w F TC»0*-100 29596 C4.1/8-T0-5112-F
A3R45 1)603-1 095 i RESISTOR 1000 SX ,25* PC TC*-400/*?00 0 1 1 2 1 CB 1095

A3R06 0603-1095 3 RESISTOR 100" 5X ,254 FC tC»-900/f 8iio 0 1 1 2 1 CBj 095
4JRII7 0757-0992 9 RESISTOR lo* IX ,125* F TC*0*-1Q0 29596 C9-1/6 -T 0-1002-F
AJRUR 0757-0274 1 1 RESISTOR 1.21K 1% .125W F TC=0+-100 29596
AJRü^ 06*3-1008 5 RESISTOR 10 5X .254 FC TC»-“00/*50(i 0 1 1 2 1 CB1O05
A3RS0 0698-3495 e 1 RESISTOR 8 6 6  1% .125W F TC=0+-100 29 59p

ASR51 06*3-3335 8 RESISTOR 335 5X .254 FC TC*-900/f800 0 1 1 2 1 CB33J5
‘3*52 0603-2225 3 RESISTOR 2,2* 5X ,25* *C TC*-4O0/*700 0 1 1 2 1 CB222S
»S»53 0603-1005 5 RESISTOR 10 SX ,25" FC TC»-400/f500 0 1 1 2 1 CB1005
43*54 (>757-0279 5 RESISTOR i,2i* tX ,125* ► TC«o*-loo 29596 C4-1/8.T0-1213-F
4JRSS 0757*0403 2 2 RESISTOR 121 IX ,125* f  TC«u*-IOU 29596 C4-1/B.T0-121R-F

A3R56 0757-0279 0 RESISTOR 3.164 IX ,1256 F TC*OF-100 29596 C9-1/6-T0-3161-F
43*57 0757.u«O2 9 RESISTOR IOK IX .1254 F 1C«0*-100 29596 C9-1/6-T0-1002-F
13*58 0b*3-l035 1 RESISTOR 10* 5X ,25* FC TCa-40ü/t700 0 1 1 2 1 CÖ1035
4}R5« fi 1 RESISTOR 16,9* IX ,125* F TCsO*-lüO 29596 Cu-Uö-TO-1692-F
*3*60 0698.9125 7 1 RESISTOR 9 5 3  ix ,125* F TC«öt*lOO 29596 C9-1/8-T0-953R-F

A JRbl 0757-0399 5 1 RESISTOR 82,5 IX .125* F tC*0*-100 29596 C4.1/8-T0-82R5.F
‘3*6? 0757.0441 6 1 RESISTOR 8,25k IX .1256 F TC=OF-IOO 29596 C4-1/B-10.62S1-F
43*61 Qb9ö-3l3b 0 3 RESISTOR 17.84 IX .1254 F tC*o f-1uo 29596 CU-1/6-T0-1762-F
43*64 0698.3155 1 RESISTOR 9,694 |X ,125* F TC«0F-100 2« 596 C4.1/B.10-4641-F
AJR65 0698-4469 2 RESISTOR 1.154 IX .125* F TC«0«-lO0 29596 C4-1/B-T0-I15I-F

A SRbb 0603-1035 1 RESISTOR 104 5X .25* FC TC«-40(l/*700 0 1 1 2 1 C8 1 U35
A3R67 0603-1035 1 RESISTOR 10" 5X ,25* FC TC*-9oii/f7oo 0 1 1 2 1 CBIOJS
A 3R60 0663-1035 1 RESISTOR 1 0 " 5x .25* FC TC»-4(jü/f 7ü(i 0 1 1 2 1 C31035
4 5069 UO03-1O35 1 RESISTOR 10* SX .25* FC TCe-4UO/*7oO 0 1 1 2 1 CB1035
»S*7o 0603-1005 5 RESISTOR 10 SX .254 FC TCf-900/«500 0 1 1 2 1 CB1005

‘3*7t 0603-10n5 S RESISTOR 10 SX .25* FC TCf-4(jo/«5(ii> 0 1 1 2 1 C9100S
43*72 0757-0276 RESISTOR 61,9 \ % ,125* F TCsOf-lOd 29596 C4-J/6 -TO-6 192-F
43*73 0696-3155 RESISTOR 4,64* lX ,125* F TC«07*10« 29596 C4-1/B-T0-4641-F
43*74 06V6-3J54 0 RESISTOR 4,22* lX ,\25« F TC«ut-loo 24546 C4.1/8.T0-4221-F
43*75 0757-0276 7 RESISTOR 61,9 iX ,125* F TCeO*-IOü 29596 C9-W6-T0-6192-F

A3*76 0690-3154 0 RESISTOR 4,22* lX ,125* F' TC»0*-100 29596 C4-1/B.T0-422I-F
4 3*77 0757-0316 6 RESISTOR 42,2 IX ,125* F TCauf-tdU 29596 C9-1/8-T0-92R2-F
43*78 0d*»3-4705 8 RESISTOR 47 SX ,25* FC TC»-Uim/*500 01121 CB9705
43R79 0663-0475 1 RESISTOR 4,7 SX ,25* FC TC«-U0U/*5w0 ol|2 l CB97G5
AJR8 0 0603-0475 1 RESlSTOP 9,7 5x ,254 FC TC«-9(m)/*SuO 01121 CBU755

4 jRöl 06UJ-9705 b RESISTOR 47 5X ,25* FC TC»-400/*50ü 01121 CB4705
43*82 0698-2199 e 1 RESISTOR 2.45k +-.25Ü .125W 28960 0696-2399
4JR9J 0696-2343 7 2 RESISTOR 50k +-.1% J25W 28960 0696-2393
43R84 0663-1515 2 RESISTOR 150 5x ,254 FC TC»-“00/F660 01121 CB151S
AJR85 0757-O40J O RESISTOR 100 IX .125* F TC«0*-100 29596 C9-1/Ö-T0-10I-F

4JH6b 0757-0280 3 RESISTOR 1" IX .125* F TC«0+-100 29596 C9-1/8-T0-1001-F
45*87 0663-2235 5 RESISTOR 22* 5X ,25* FC TCa-90u/+800 01121 CB2235
A3*P8 0603-2235 5 RESISTOR 22* 5X ,25* FC TCa-uoO/tBüO 01121 CB2235
4 JR89 1810*0205 7 NETWORK-RES 8-PIN-SIP ,1*P1n -8PCG 01121 208A472
AJR90 1010-0205 7 NET*0R*-RES 8-PIN-SIP ,1-PlN-SPCG 01121 208A972

41**1 1810-0212 6 t NETwORK-RtS 16-PIN-OIP ,i-PIN-SPCG 01121 3168223
43**2 0603*5625 3 10 RESISTOR 5,6* 5X ,25w FC TCa-900/*700 01121 CBS625
A3R100 0603-7505 2 1 RESISTOR 75 5X .254 FC TC»-400/*500 01121 CB7505

* 3 T 1 9100-0855 6 5 t r a n s f o p m e r, PULSE 28960 9100-0855
43t2 9100-0872 7 2 TRANSPORM£R, SIGNAL 28960 9100-0872
4 3 T3 910.1*0673 e 1 TRANSFORM£R, signal 28480 9100-0673
4 JT<| 9100*0855 e TRANSFOP9ER, PüLSE 26980 9100-0655
A3 T5 9100-0872 7 TRANSFOPMER# SIGNAL 26960 4100-0872

ajui 1026-0081 .T CP AMp *B Tü -99 27014 C«3|8H
A 1U2 1826-0081 O OP 4MP 48 Tü -99 27014 C4318H
AJU3 1026-0081 0 OP AMP y,6 TO-99 27019 LM318H
AJU9 1026-0081 0 OP AMP *P TO-99 27019 LM318H
A3U5 1826-0138 6 CtlKpARATOR SP QUAD 19-OIP-P 09713 MLM339P

See introduction to this section for ordering information
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Reference
Designation

HP Part 
Number

C
D Qty Description Mfr

Code Mfr Part Number

& JUfe 1656-0138 Ö COMPARATOR GP QUAO 19-UJP-P 09713 MLM339P
A3 U 7 1 656-0136 b COMPARATQR GP QUAD 19-üIP-P 09713 MIMJ39P
AJU6 1 6 5 0 -) 7 3 0 6 13 IC FF TTL LS C-TYPt POS-EDGE-TRIG Com 01J45 SN74LS275N
A3U0 1020-1730 6 IC FF TTL LS 0*TYPt P05*tüGE*T»lG COM 01245 8N74L8275N
AjUtO 1 7J0 6 IC FF TTL LS D-TYPE PüS*EOGE*lRIG COM 01295 0N74L9273N

A3 MISCELLAfVEUUS PaHTS

ü u?7«-?6503 0 pc b o a r d , blank 20960 04274-26503

Aü 0U?7U*66S0U l 1 PROCESS AMPLIFIER flUAfiü ASSEM6LY 26480 04274-66504

A4 C 1 OUO-1241 3 2 c a p a c i t o r , fxo o ,ü97 ue jo* 20900 0160*1241
4üC? (Meu-lSbl 2 2 CAPACITOR-FXD ,47uF +-5% 200VDC 26900 0160*1563
A«C3 u UI-OIUS u CAPACI10R-V TPm r -CER 4 . 3 5 9 7  2oftv p q -m tG 52763 504124 9/35PF N6S0
A«C4 0151-U059 7 CAPACITüR-V TflMR*CÊR 2*8PF 35oV PC-MTG 52763 304324 2/6PF NPO
AUC5 0151 —0 1 05 0 CAPACITUP*V TRMR*CER 9-35PF 20ÖV PC-MTG 52765 304324 9/35PF N650

A4 C6 0121-0105 0 1 CAPACITOR-V TRMR-CER 9-35PF 350V 52763
AaC7 0121-0059 7 CAPACITOP*V TPKR-ctR 2-ÖPF 35<>V PfMTG 52763 304324 2/0PF NPO
A4C9 0160*2055 9 CAPACITÜR-FXO .OlUF ♦60*201 1QOVOC CER 20960 0160*2055
AüClO Olöfi-2055 9 CAPACITOR-FXD .OlUF ♦0U*2OX lQOVOC CE» 26460 0160*2055
»UC | | 0|b(,-??65 3 3 CAPAClTOP-FXO 22PF *-5» iOOVDC CEP 0t-30 20900 0160-2265

A(jCi8 01t.ft.29ao 1 CAPACItOr -FxO 470PF *-5» 300V0C «1CA 26900 0160-2940
AaCi j 0 1 6m-0151 5 CAPACITOR-FxU ,iuF ♦60-20» 5CyDC CER 26900 0150*0121
A (iC | 4 U l 5 u • ü 1 21 5 CAP»CITÜR-FXD ,1UF ♦BO-20* SOVDC CER 20900 0150-0121
A4 C 1 5 0160-22&S 3 CAPACITOR-FXO 22PF ♦-?* 500VDC CEP Pt-30 28460 0160*2265
AI|C(6 0160-2250 0 1 CAPACITOR-FXO 5 #1 PF ♦.,2 &PF 500VDC CER 26960 0160*2250

AuC 1 7 0lSo’i)l2l 5 CAPACITOR-FXD -1 UF iBo-ao* SoVOC CER 26460 0150-0121
A tiC 1 ft 0 1 5 0 - 0 1 2 1 5 c a p a u t u r -fxd ,iuf ♦0 0 *2 0 % sov d c cer 20900 0150-0121
AqCjq u|o0*2?08 4 CAPACITOR-FXD 3 3 0 PF ♦•5* 30UVUC MJCA 20900 0160*2200
AuC;o 0100*1005 5 CAPACITOR, FXO ü ,7 UF leVUCw TA 26900 0100*1005
AÜC21 0 16 Ü- 1085 5 CAPACITOR# FXD u,7 UF 16VUC* TA 20900 o i e o - i o e s

»oC?ï 0t6U*??b5 3 CAPAClTOR-FxC 2 2 pF 7-5» 500VDC CER Ot-30 26460 0160*2265
AUC23 01OM.12UJ 3 CAPACITOR, FxD 0.047 UF 1 0 » 26460 0160*1241
A4C24 0 1 6 1) — I 5b3 2 CAPACITOR-FXD .47uF +-5% 200VDC 26460 0160*1563
AüCjft 0150*0121 5 CAPACITOR-FXO ,iUF ♦6o*?0» 5üV0C CER 269Ö0 0150-0121
AuC27 0150*0121 5 CAPACITOR-FXO »1UF ♦Ö0-20X 50V0C CER 20400 0150*0121

AUC 28 0160-1554 1 1 ClFXO Mr 0,33 UF 5X 20ÜVDCW 28460 0160*1554
‘4C29 0160*1005 5 CAPACITOR# FXO 4.7 UF 16vDC« T4 26900 0160*1005
A9C30 P10D*lfl65 5 CAPACITOR, FXD 9,7 UF IbVDC* TA 20900 0160*1065
AllCjl oi6o-?ace y CAPACITOR-FXD 33üPF + -5X 300VDC MJCA 2 8 4 6 0 0160*2206
A«Cj? 0 1 6 ü • 1 0 fl 5 5 CAPACITOR, FXO ü.7 UF IbVÜC* TA 20400 0160-1065

AUCJJ oieu-toes 5 CAPACITOR, FXO <*, 7 UF J6V0C« TA 26480 0160*1065
AllCjll 0lB(J-|0B5 5 CAPACITOR, FxD (1,7 UF INvOCa TA 26460 0160-1005
AllClS 0160*1061 7 CAPACITOR-FXD 220uF +50-10% 16VDC 26460 0100*1061
AdCjft 0150*0121 5 CAPACITOR-FXO ,jUF ♦8ü-2üX SOVDC CER 20400 0150*0121
AUC S7 01«0-1061 7 CAPACITOR-FXD 220uF +50-10% 16VDC 26460 0160*1061

‘aCjft uiso-oiai 5 CAp aCItOr-FxO .jgF ♦öü*20X 5oyDC CEh 26400 0150-0121
A 4 C 39 0 1 t*C- 1 06 1 7 CAPACITOR-FXD 220uF +50-10% 16VDC 26460 0160*1061
AoCao 0150-0121 S CAPACITOR-FXD ,iUF +PO-20X 50VDC CER 26460 0150*0121
a uCui OISu-OuTi u 1 CAPACITü R-FxD «uOPF *-5X 1KV0C CER 20400 0150*0071
A4C42 0160-3456 CAPACITOR-FXD 1000PF +-10% CER 1000WVDC
AUCRI 1901*0033 2 DIOOE-GEN PPP 1B0V 20OMA OO-T 26900 1901-0033
AÜCR? lRu t *oo33 2 DIODE*GEN PRP 18UV 20UMA 00-7 26460 1901-0033
AuCOJ 1101-U013 2 DIODE-GEN PfiP 180V 2ü(JMa 00-7 26460 1901-0033
aoCrü 1901-0033 2 DIODE-GEN PRP leov 2u0ma 00-7 26460 1«01-003J
A4CR5 1 9(J 1-0040 1 DlUOe-SwlTCHlNG 3oY SoMA 2N5 DO-35 20400 1901-0040

1 Rul-0090 1 DIODE-SWITCHING 30V 50MA 2NS 00-55 26400 1901*0040
AUCP7 1901-0040 1 OIOOE-SMTCHING 30V Siima 2ns 00-35 28900 1901*0040
A4CR8 1 9(11-0040 1 DICOE-Sn ITCHING 30V 50MA 2NS 00-35 26960 1901-0040
aoCro 1901-0040 1 0I0DE-S»ITCHING 30V SoMA 2 'NS DO-35 26900 1901-0040
AüCRi0 I9ni •UQtiQ 1 DlODfc-SwnCHlNG 3«v ?rjS UO-35 26460 1901-0040

AoCPf 1 1901-0090 1 OIOOE-SrtITCHiNG 3üV SoMA ^NS 00-35 26400 19U1-0Q4U
AüCRjg 1901-0040 1 DIOOE-SWITCHING 30V 50MA ^NS 00-35 26400 1901-0040
AüCRj J 1901-0040 1 PIOOE-SwiTChING 30V SoMA 2NS 00-35 20900 1901*0040
A4CP|4 1901-0033 2 DIOOE-GEN PRP 180V 2üOM4 00-7 20900 1901-0033
A4CR|5 1901-00J3 2 DIODE-GEN PRP )60V 200MA 00-7 26480 1901-0033

AtiCR)6 1901-0033 2 DIODE-GEN PRP }60V ?00MA 00-7 20900 1901-0033
A4CR|7 1901-0033 2 DIOOE-GEN PRP tÖOY 200MA DO-7 20900 1901-0031
AüCRle 1 9(11-0040 l OIODE-Sw ITCHING 30V 50MA 2NS 00-35 28900 1901-0040
AUCRI9 1901*0090 1 DIODE-SMTCNING 50V 50MA 2NS 00-35 26900 1901*0040

A UL 1 914)1-0096 3 1 COIL-MlO 2.2UH 10* 0933 .1550x .3T5lG-N0m 20400 9140-0096
AUL2 414o-o129 1 COIL-MLO B20UH 5» Q965 .1550»,375LG-N0M 26460 9140-0129
A4L3 9i4o-ma9 1 COIL-MLO 220UM 5* 0*65 .1550X.375LG-N0M 28460 9140-0129
Autu 9140-0124 1 COIL-MLO 220UM 5* Q«65 .155DX,3751G-NQM 26400 9140*0129
AUIS 4141,-0164 1 COIL*MLO 220UH S X  Q*65 ,15SDX,3 75LG-NQM 20400 9140-0129

6-12
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AdLb 9l«a-ol29 1 C0IL-mLD 220UH 5* 0«o5 ,155UX,375LG-NÜM 28aeo 9190-0129

A (JU 1 1855-011*» 6 15 TRANSISTOR J - F E T  N-CHAN Si 28480 1855-0119
A«U2 1855-0119 6 TRANSISTOR J - F E T  N-CHAN Si 28480 1855-0119
A(jÜJ 1B5U-Q129 6 TRANSISTOR NPN Si 28480 1654-0129
AuUü 1«55-0119 b TRANSISTOR J - F E T  N-CHAN Si 28480 1855-0119
AtiUS 1855-0110 b TRANSISTOR J - F E T  N-CHAN S i 28480 1855-0119

A4Q6 
A uU 7 
A(jU0 
4üQ9 
AoQl 0

1855-0119
1055-0119
1 5 5 • 011 9 
1855-0119 
1855-0119

6
6
e
6
h

TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i

28480
28480
26480
28480
26480

1055-0119
1655-0119
1855-0119
1655-0119
1855-0119

AUUt | 
AüUl p

l855-ü119 
1850-0129

6
6 TRANSISTOR J - F E T  N-CHAN Si  

TRANSISTOR NPN Si

28460
28480

1855-0119
1859-0129

AUQl 1 
A(|Ql ü 
AüUfS

1055-ul19 
1655-0119 
1855-0119

6
6
6

TRANSISTOR J - F E T  N-CHAN Si  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i '  *

28480
28460
28460

1855-0119
1855-0119
1855-0119

A(JU | 6 1855-0119 6 TRANSISTOR J - F E T  N-CHAN Si 28460 1855-0119
AüUl 7 1855-0119 6 TRANSISTOR J - F E T  N-CHAN Si 28480 1855-0119
AUOl e 1050-0129 6 TRANSISTOR NPN Si 28480 1654-0129
A<iU]Q 1850-0129 6 TRANSISTOR NPN S i 28480 1859-0129
AUUJO 1050-0129 b TRANSISTOR NPN Si 88980 1859-0129

l«89-oia9 6 TRANSISTOR NPN Si 8 8 6 6 0 1859-0129
a u ö?? 1050.01*9 6 TRANSISTOR NPN Si 28480 1859-0129
A(iU?3 1850-0129 6 TRANSISTOR NPN S i 28480 1859-0129

A4R| 2 1 0 0 - 3 9 8 6 6 RESISTOR-TRMR *0 1OX C SIDE-ADJ l-TRN 28480 2100-3426
»9»2 2100-5356 1 ? RESISTOR-TRMR 200K 10* C SIDE-AUJ l-TRN 26480 2100-3356
AuRj 0757-0086 3 3 RESISTOR 909K \ % ,125* F K»0*-100 28680 0757-0466
A<|R<| 0698-3159 5 2 RESISTOR 86,1* 1* .125* F TC-o**100 24546 C4.1/6»T0-2612-F
A4R5 2100-3353 8 3 RESISTOR.TR»*R 80* 10* C SlOE.AOJ l-TRN 32997 3386X-Y96-203

AüRfc 2100-3309 2 1 RESISTOR-TRMR 1 0 0 10* C SIDE-ADJ l-TRN 28460 2100-3399
Aa»7 2100-3026 6 RESISTOR-TRMR 20 m  C S10E-A0J l-TRN 28980 2100-3426
AaKfl 2100-3356 1 RESISTOR-TRMR 200K 10* C SIOE-ADJ l-TRN 26460 2100-3356
A0R9 0683-2205 7 10 RESISTOR ?20K 5* .25* FC TC--800/+900 01121 CB2245
AJJN10 2100-3026 6 PE3I8T0R-TRMR 20 10» C SIDE-ADJ l-TRN 26480 2100-3426

A(JR I J 2100-3986 6 RESISTOR-TRMR 20 10* C SlOE-ADj l-TRN 28980 2100-3426
«9R18 0698.3155 1 RESISTOR 6.66K 1 * ,125* F TCcot-100 24546 C4.1/6-T0-4641-F
AURl J 0696.3155 1 RESISTOR 11.60* 1* .125* F TC»Ot-IOO 29596 C9-l/8-tO-9691.F
A(jR| u 0696.3155 1 RESISTOR 1I.6IIK 1* ,125* F TCo o f-IOo 29596 C9-1/8-T0-9691-F
‘oR|5 0698-3155 1 RESISTOR 4.64K |X ,125* F TC«0+-100 24S46 C9-1/8.T0-9691-F

A4Rlb 0683-5105 2 1 RESISTOR 51OK 5* .25* FC TC«-800/*900 01121 CB514S
A«R17 0696-2301 5 1 RESISTOR 4 . 5 k  + - . 1 %  .1 25 W 26480 0698-2341
A(JR1 9 0698-3630 5 1 RESISTOR 21,5 1* .125* F TC*0t-10o 03686 PHE55-1/8.T0-21R5-F
A(jR 1 Q 0696-2302 6 3 RESISTOR 4 50 + - . 1 %  -125W 28480 0698-2342
A4R20 0698-2263 0 1 RESISTOR, FXD 1.0 OHM 5% .25* 26480 0698-2283

AUR?1 0698-2303 7 RESISTOR 5 0k  + - . 1 %  -125W 26460 0698-2343
A4H?? 0698.3690 7 RESISTOR 196 1* .125* F TC*0*-100 24S46 C4»l/8-T0-l96R-F
A9HJJ 0757-0278 9 2 RESISTOR 1.7BK \ % ,U5* F TCso + -10« 29596 C9-1/8-T0-1781-F
A<jR?(i «698-3136 8 RESISTOR 17*8K U  .125* F TCs0 + -10C 24596 C9-1/8-T0-1782-F
AuR?5 0757-Ui9(i 9 2 RESISTOR 1.«7K IX .125* F TC«0+-1«0 24546 C9-1/6-T0-197I-F

A4R26 0698.<i <188 7 1 RESISTOR 1 .27* 1* .125* F TC*0t-l0l> 29596 C9-1/6-T0-1271-F
A9R27 0698-2207 2 1 RESISTORlFxD 9q o ohm 0.05* 1/8* MF 28980 0698-2207
aiiRjb 0683-0565 0 1 RESISTOR 5.6 5* .25* FC TCt-600/tSOU 01121 CB56G5
A(jR?Q 0690-2302 6 RESISTOR 4 50 + - . 1 %  .125 W 28480 0698-2342
A4R29 0698.11631 8 1 RESISTOR 8,05* 1* .125* F TC»Ot-IO<> 29596 C9-1/B-T0-2051-F

AuRjo 0683-0275 9 1 RESISTOR 2.7 5* ,25* FC TC=-600/t500 01121 CB27S5
AOkJl 0690-2302 6 RESISTOR 4 5 0  + - . 1 %  -125W 26960 0698-2392
A4R32 0698-3132 0 2 RESISTOR 261 IX ,125* F TCSOt-lQO 29596 C9-1/8-T0-2610-F
A4R33 0757-(» 260 3 RESISTOR IK U  ,125«i F TC««t-100 29546 C4-1/8-T0-10O1-F
AüRJü 0683-1015 7 RESISTOR 100 5* ,25* FC TC'-«00/»50(' 01121 CB1015 '

AuRjS 0663-1015 7 RESI8T0R 100 5* .25* FC TC»-600/t50U 01121 CBtoiS
*0*36 0603-1005 3 RESISTOR 100K 5* .25* FC TCs.900/*B(>0 01121 CB|09S
»I|R}7 0603-1035 RESISTOR IOK SX .25* FC TC»-400/t?Ü0 01121 CB103S
aoRjr 0698-3155 RESISTOR 4.64K i% ,125* F TC«OflOU 24546 C9-1/B-T0-9691-F
AURJ9 0683-3335 0 RESISTOR 33* 5 * .2 5 * FC TC*-9oo/*8oO 01121 CB333S

AaRdQ 0683-2205 7 RESISTOR 2 2 0 K 5* .25* FC TC«.8oo/+9oo 01121 CB2295
AORJJ] 0683-2205 7 RESISTOR 220K 5* ,2S* FC TC*-800/*900 01121 CB2295
A4R4? 0603-2205 7 RESISTOR 220* 5* .25* FC TC«.eoo/»9oo 01121 CB2295
AUR43 0683*2205 7 RESISTOR 220* 5* ,25* FC TC»-8o o/t9oo 01121 CB2295
A(JR(J(I 0683-2205 7 RESISTOR 220K 5X .25* FC TCB-80ü/f9oo 01121 CB2295

AqR<l5 0683-2205 7 RESISTOR 220* 5x .25* FC TC*-8oo/+9oo 01121 C62295
A Al R <16 0683-1035 RESISTOR 10* 5X .25* FC TC»-900/t 700 01121 C8t035
A4R47 0683-2265 7 RESISTOR 220* 5* .25* FC TC«-800/»9(>0 01121 CB2295
AURUP 0683-2205 7 RESISTOR 220* 5X .25* FC TC«-800/*900 01121 CB2295
aurjjq 0683-2205 7 RESISTOR 220K 5* .25* FC TC«-6U0/+900 01121 CB2245

See introduction to this section for ordering information
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4 UfiSO ü757.o««* 9 RESISTOR 108 U  .125* F TC>0*-100 29596 C9-1/6-TÜ-1002-F
46«51 0757-U96S 0 RESISTOR 1O0K IX .1*5* F lCaÖt-lUO 29596 C9-W0-TP-IOO3-F
40*52 0757-0988 3 RESISTOR 909* 1* .12** F TC*O+-10O 26900 0757-0966
AÜW53 'je®e-MS9 5 RESISTOR 26,IK ix ,125* F TCaOf-lOO 29596 C9-1/8.T0-2812-F
AyRSü 0698-3155 1 RESISTOR 9,698 u  ,1358 F TCoot-lO» 29596 CU-l/e-TO-USOl-F

«<i«55 2100-3353 8 RESISTOR-TRMR jyX C SIQE-AOJ l-TRN 32997 33B6X-Y96-203
AyRs 6 Ob8 3 .3 3 . 3 5 8 «ESISTOR 31* 5\ ,25* FC TC*-9OO/*0OO 01121 901315
AyRs 7 0803-1015 1 RESISTOR 10* 5X ,358 Ft lC*-900/*700 01121 CBIOJS
AywtjA Ob^B-UüJ9 6 J RESISTOR 3,398 IX .1258 F TC*0»-100 29596 Cü-l/8-r0-32«l-F
Ay®S9 0757-9278 9 RESISTOR 1,78* IX .125* F TCaOt-lOO 29596 C9-1/6-T0-1761-F

a 9H6o 0096.9967 0 1 RESISTOR 1,058 IX .1258 F TC*0t-100 29596 C«-1/8.TÜ»I031-F
AUH6J 07S7-09J7 6 1 RESISTOR 562 IX ,1258 F TC«0*-100 29596 C9-1/8-T0-562R-F
AU«<>? l)7S7-0«33 8 1 RESISTOR 3,32* lX ,125* F TC«0+-10O 29596 C9-1/6-T0-3321-P
Ao&b3 0699-1155 1 RESISTOR 9,698 lX .1258 F TC«0»-100 29596 C9.I/6.T0-96U1-F
A y R b u 0698-3155 1 RESISTOR 9,69* iX ,125* F TC«0t-lUü 29596 C9.I/8.10-9691-F

AuPöS l P 1 0-0207 9 3 NtTwORK-RÊS ti-PiN-SIP ,l-PIn-SPCG 01121 206A223
A ««66 1810-C207 9 nET*ORK-PES 8-PIN-SIP .1-PIN-SPCG 01121 2089223
AüRb7 1010-0207 9 Nfc T*0R*-R£S ft.PIN.SIP ,1-PIN-SPCG 01121 2084221
AyRb8 ut>ej-io«s 3 RESISTOR 100* SX ,258 FC TC*.900/8800 01121 CBt095
AyRb9 OObJ-IOJS 1 RESISTOR 1 0 * SX ,25* FC TCB-900/+700 01121 CBIOJS

4 U S T 0 0698-3152 6 1 RESISTOR 1,988 n  .1358 F TCino.100 29596 C9-1/B-T0-3961-P
4'l«7l 0693-2295 7 RESISTOR 220* 5X .25* FC TCs-6ö0/+90Q 01121 CB2295
AyR?? 0683-2295 7 RESISTOR 220* 5X ,25* FC TC«-800/*900 01121 CB229S
AUR7 j 0683-2295 7 «EblSTOR 330K 5X .258 FC TCe-BOOZ+ROO 01121 CB2295
A yR 7 a 0683-2295 7 HtSISTOR 220* 5X ,25* FC TC«-Ö00/t9o D 01121 CBJ295

4')975 0 7 5 7 - 0 9 0 2 7 1 RESISTOR 511* 1* ,125* F TCa^-tog 36980 0757-0982
AyR7b H098.1132 u RESISTOR 261 IX ,1258 F TC»0i-l00 29596 C9-1/6-T0-2610-F
AUR77 0757-0280 3 RESISTOR 18 IX .1258 F tC*0*-I0O 29596 C9-1/8-T0-1001-F
A y R 7 * Oööi-1 ul5 7 RESISTOR 100 5x ,25" FC TC*.090/4500 01121 CBiolS
Ay*79 0681-11)15 7 RfcSlSTOR 100 SX .25* FC TCb-ü00/t500 01121 CB1015

AyHfto 0757-1 1)911 9 RESISTOR 1#97* jX ,125* F TC«0t-100 29596 C9-I/B.T0.1971-F
Ay®8 t 0693-9725 2 RESISTOR ü.7* 5x ,25* FC TCs.yoo/*7oo 01121 CB9725
Aü®8? 0683-9725 2 RESISTOR 9,7* 5X ,25* FC TC«-9ü O/a 7oo 01121 C09725
Ayfia3 0of}-o725 2 RESISTOR 9,7* 5X .25* FC TC»-900/+7*0 01121 CB972S
4 tl® 0 u 0td3-a725 2 RESISTOR 9,7* 5X .25* FC TCa-9üO/A7üO 01121 C0U725

4aR95 0757-09Ü3 0 \ RESISTOR 118 IX .1258 F TCSO4.I00 29596 C9-1/8-T0-11 02-F
A u H B b n7S7-t)uao 7 RESISTOR 7,5* IX ,l25w F TC«Ofluu 29596 C9-1/6-T0-7501-F
6UR8? üe98-oOP3 8 RESISTOR 1.R68 u  ,1358 F TCaOt-lOO 29596 C9.1/8-T0-I961-F
A«Rftft 06*9-0089 0 RESISTOR 2,158 IX .1258 F TC«04-lO0 29596 C9-I/8.T0-2151-F
AUNRg 0681-1015 7 RESISTOR 100 SX ,25* FC TC«-«0ö/t5rt0 01121 CB1015

AaT J 9100-0878 3 t r a n s f u r m e r» signal 28960 9100-0876
6tlT2 9100-0855 b t r a n s f o r m e r, pulse 26960 9100-0855
AUT 3 9100-0878 3 TRANSFORMfcR, SIGNAL 26960 9100-0076
Ayta 9100-0855 6 TRANSFORVER, pulse 26960 9100-0855
4 U r 5 9100-0855 6 TRANSFORMfcR, PULSE 26960 9100-0655

AüUl 5080-3066 3 IC-LIN SELECTED 27*19
a aU2 1826-0081 0 OP AMp mg TO-99 27019 LM310W
A9U J 1 «2b-0081 0 UP AyP *B TO-99 27019 LMJ18H
Ayuy 1626-0081 0 OP AMR *8 tO-99 37019 LM318H
A«U5 1826-0081 0 OP AMp Ae TO-99 27019 LMJ18H

AyUb 1 62b-u081 0 OP AMp *6 TO-99 27019 LM31ÖH
A-1U7 I62b-0319 7 0® AMP BIFET TO-99 27019 LFJ56M
Ayu* 5080-3066 3 IC-LIN SELECTED 27019
AUU9 1626-0136 6 COMPAPATOR GP Qu AD 19-OIP-P 09713 MLM3J9P
41IU1 0 1826-0136 e C0MPAWA TOH GP Gu AD 1 9-L>I P-P 09713 MLM339P

AtiU| J 1886-0118 8 COMPARATOR GP GUAD 19-OIP-P 0971 3 MLM339P
AüUl ? 1 826-1)1 36 6 COMRABATCR GP OUAO 19-OIP-P 09713 MLMJ39P
A u u 1 3 1826-0136 6 CUMPARATOR GP GuAD 19-OJP-P 0971 3 MLM3J9P
Aüui y 1fl2o-ü3J6 0 l 0® a m p  GP OuAL 8-OIP-P 27019 LM350N

A9 MISCELLANEOUÖ PARTS

Aan oy279-26Soa 7 PC BOARD, BLANK 28980 09279-26509

AS 09279-66505 2 \ A/D CONVERTÉR BOARD ASSEM0LY 28980 09279-66505

*SC 1 0150-0121 5 CAPACITOR-FXO ,1UF ♦80-20* SOVOC CER 20960 0150-0121
»SC3 0l5u-ul21 5 CAPACITOR-FXO ,iUF ♦80-20X SoVDC CER 28960 0150-0121
»5C.1 0150-0121 S CAPACITOR-FXD ,lUF +80-20X SOVDC CE® 26960 0 1 5 0 - 0 1 2 1
ASCa 0160-2209 0 2 CAPACITOR-FXD 100PF ♦-5X 300VDC mica 28960 0160-2209
4 5 C5 01ö 0• 0 15 3 y 2 C 4P4CITOR-FxD 1OOOPF ♦ - 1 IJX 200V0C POLTE 26960 0160-0153

4 SC 6 0160-0153 y CAPACITOR-FXD loOOPF f-JUX 200VDC POLTE 26960 0160-0153
4 5 c 7 0150-0121 5 CAPACITOP-Fxl) ,|UF ieo-aux SovOC CER 28980 0150-0121
4 5 C8 01Só-o12 1 5 CAPACITOR-FxD ,iuF ♦0O-2UX SOVOC CE* 26960 0150-0121
ASC9 0160-1679 6 1 CAPACITOR .33 uF +-5%  200VDC 28980 0160-1679
4 SC 10 0160-0139 CAPACITOR-FXD 220PF 4-5X 30OVDC MICA 26900 0160-0139

6-14
See introduction to this section for ordering information
*Indicates factory selected value



Model 4274A Section VI
Table 6-3

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

ASCII

*5C|)
*5Cl0
* S t | 5

*5C 16 
*5Cl7 
A5C1 a 
A 5 C | 9 
‘5Cïo
*scai
>sc»
45C2J
A5C29
‘5CJ5

»5C26
*sC27
ASC2B
»5C29
45C30

ASCII
*5C)2

45CRI
*SCR2
*5Cr )
45CR9
‘ 5CRS

A5CR6 
*5CR? 
4$CRB 
45CR9 
ASCR|o

•BCR11 
45CRIJ 
ASCR1J 
A5CR19 
ASCRI5

A5Cr 16

*51.1 
*5 l l  
*51.« 
*515 
*516

*5L» 
*5L8 
4519 
45110 
45L 11

*511?

4501
* 5 0 2
4 5 0 )
4504
4505

45Q6
*507
4505
4509
45010

4501 1 
* 5 0 1 2

0154-0121
0150-0121
0100-106)
0150-0121
0154-0121

0150-0121
0150-0121
015U-012I
0150-0121
0150-0121

0 190-3456 
0150-0121 
0154-0121 
01HO-lO83 
0180.0228
0140-0228
0180-1083
0180-1083
0180-1063
0100-3456

0160-3450
0160-3456

1902-0049
1941-0040
1901*0040
1901-1011
1901-0040

1901-0040
1901-0040
1901- 0040
1902- 3062 
1902.3062

1902-3062
1902-3062
1902-3062
1902-3062
1901-0040

1901-0040

9140-0158
9140-0158
9140-0158
9140-0158
9140-01S8

»1«0-0158
«140-0158
9140-0156
9140-0158
9140-0179

9140-0179

1855-0111 
1655-0111 
1855-9111 
1655-0111 
1855-0111

1655-0111 
18S5-0111 
1655-0111 
1855-0111 
1655-0111

1855-01 1 1 
18S5-0111

Qty

20

Description

• 1 UF 18 0 - ? 0 X SOVDC CER
, | UF ♦80-20X SOVDC CER

iF +75.- 1 0 *  25VDC

. tUF ♦80-20X sov dc CER
, IUF ♦ 80-2(1* SovOC CER

.tUF ♦80-20X SOVOC CER
• t UF ♦80-20* SOVDC CER
• IUF ♦80-20X SOVDC CER
♦ IUF ♦80-20X 50VDC CER
•! UF ♦00*20* SOVOC CER

1000PF ♦•IOX Ik v OC cer
.IUF ♦6 0 -2 0 * SovOC Cfc'H
.IUF ♦8 0 -2 0 * SovOC CES

CAPACITOR-FXD 
CAP AC ITUR.F XD 
CAPACITOR-FXO

c a p a c i t o r-fxo
CAPACITOR-FXD 33u F + 7 5 - 1 0 5  25VDC 
CAPACITOR-FXO 22UF+-10* 1 SVOC TA

CAPACITOR-FXO 22UF+-I0* 15V0C TA
CAPACITOR-FXD 3 3uF  + 7 5 - 1 0 *  25VDC 
CAPACITOR-FXD 33uF + 7 5 - 1 0 *  25VDC 
CAPACITOR-FXD 3 3uF  + 7 5 - 1 0 *  25VDC 
CAPACITOR-FXD lnoOPF +-10X 1KVDC CER

CAPACjTOR-PxD 1 OOOPF +-10X 1KV0C CER 
CAPACITOR-FxO looOPF +-1 0 X IK»OC CER

DIODE-ZNR 6.190 5* 00-7 »D*.9* TC4+.022* 
DI00E-S*1TCMING 30» 50MA 2N8 00-35
OioOE-Su j tCh Ing )0V Soma 2ns 00-35
OlOOE-ARRfty »F 0IFF»5m »
DIODE.SwITCHING 30V So“A 2NS DO-35

OIODE-Sw ItCHIng 3o» SoMA 2NS 00-35
DIODE.sulTCHING 3o» 5o m a 2Ns 00-35
DIODE.SulTCHING 3ov 5o«A 2Ns 00-35
DIODE.ZNR 3.92» 5* DO.7 PD».9* rc». 049* 
D100E-ZNR 3,92» 5, 00.7 PD».9* TC6..049*

DIODE-ZNR 3,92» 5* 00-7 PO*.44 IC»-.049* 
DIODE-ZNR 3 ,9 2 » 5 * 00-7 PD».9 * rc«.,0 4 9 » 
DIOOE-ZNR ),92» 5 » 00-7 PO».46' rC»-.049* 
DIODE-ZNR 3.92» 5 * DO-7 PQ»,9 * TC»-,0 4 9 * 
DIOOE-Sw ITCHING 30» 50M4 2N8 00-35

OIODE-s w ItCHING 3 0 » 5 0 M4 2 Nj 0 0 . 3 5

COIL-MLD 1UM lok Q«32 .095DX.25LG.NDM
COIL-MLD lUh 1 0 K Q»32 .095DX.25LG.N0M
COIL-MLD 1UH 10X Q»32 .095DX.25LG-N0M
COIL-MLO 1 UH (o* 0»32 .095DX.25LG-N0M
COIL-MLD 1 UH 1 o* a»32 .095DX.25LG-N0M

C0IL-“LD 1UH IOX a»32 .0950X.25LG-NOM
COIL-MLO |UH lox Q»32 .095DX,25LG-NÜM
COJL-MLO 1UH 10* 0632 .0950».25LG-N0M
COIL-MLO 1UH 10* 9»32 .4950X.25LG-NÜM
COIL-MLD 22UH 1 0 X G»75 , 1S5Dx ,J7SLG-N0M

COIL-MLO 22UH 1 OX S»75 ,ISSOX.S75LG-N0M

TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i

TRANSISTOR J - F E T  N-CHAN Si  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN Si  
TRANSISTOR J - F E T  N-CHAN S i

TRANSISTOR J - F E T  N-CHAN S i  
TRANSISTOR J - F E T  N-CHAN Si

Mfr
Code
26460
20460
26460
26460
28460

28460
28480
26460
26460
26460

28460
28460
26460
2846056269
S 6 2 6 9
26460
26460
26480
26460

26460
26460

26960
26460
26460
28480
26460

28460
28480
26460
28460
26460

26460
26460
26460
26480
26480

26460

26480
2646026490
26460
26480

26460
26460
26480
28460
26460

26460

26460
26480
26460
26480
26460

26480
26460
26460
26460
28460

28460
28460

Mfr Part Number

0150-0121
0150-0121
0180-1083
0150-0121
0150-0121

0150-0121
0150-0121
0150-0121
0150-0121
0150-0121

0180-3956
0150-0121
0150-0121
0180-1083
|500229X9015B2

15oD228X«o 1582 0180-108) 
0180-1083 
0180-1083 
0160-3956

0160-3956
0160-3956

1902-0099
1901-0090
■901-0090
1901-1011
1901-0090

1901-0090
1901- 0090 
l«01-0090 
l«0i-3062 
l«02-3062

1902- 3062 
1902-3062 
1902-3062 
1902-3062 
1901-0090

1901-0090

9190-0158
9190-0156
9190-0158
9190-0158
9190-0158

9190-0158
9190-0158
9190-0158
9190-0158
9190-0179

9190-0179

1855-0111 
1855-011 I 
1855-0111 
1855-0111 
1855-0111

1855-0111 
1855-01I1 
1855-0111 
1*55-0111 
1855-011l

1855-0111
185S-01Ü

*591
45R?
A5«3
ASK9
45R5

0698-3151 7 
0698-6360 6 
2100-0552 3 
0698-0360 6  
0698-3155 1

I
9

RESISTOR 2.87K IX 
RESISTOR JUK ,|x 
RESISTOR.TRMR go 
RESISTOR IOK ,|X 
RESISTUR ü,69* tx

.125* F TC»0 + - 1 0 0  
.125* F TC»0+-2S 
10* C SIOE’-AOJ l-TRN 
.125* F TC«o+-25 
,125* F TC»o«-lno

29596
28980
28980
28980
2*596

C9.1/8.70-2871-F
0698-5)60
2100-0552
0698-6)60
C9.I/8.70.969I-F

*S«6
A5R7
ASR8
45R9
A5R10

A5»ll
45R12
»5R13
A5R19
A5R15

0757-0|99 3
0698-3156 2
0698-3161 9
0 6 9 8 - 9 1 5 8  1
0 6 9 8 - 9 1 5 8  1

222
RESISTOR 21.58 ]X ,|25* F 
RESISTOR 1 9 ,7K |T ,1 2 5 * F 
RESISTOR 38.3« lx .125* F
R E S I S T O R - F X D  ÏO O K O  + - 0 . 1 *  
R E S I S T O R - F X D  Ï O O K O  + - 0 . 1 *

TC»o*-l»o
TC»0*-lO0
TC»0*-100 
• 1 2 5 W  F I L M  
. 1 25 W  F I L M

0699.3161 9 
0757-099? 9 
0757-09*0 7 
0757-0990 7 
0698-0089 9

RESISTOR 38.3K |x 
REsI5TCR IOK l* . 
RESISTOR 7.5k IX 
RESISTOR 7.5k tx 
RESISTOR 2.15K IX

.125* F TC«0F-100 
125* F TC»9+-100 
.125« F TC»0*-100 
.125* F TC*0 + -10(I 
.125* F TCiOF.IOO

295«6
2*596
2*5*6
2696028980
2*596
2*596
2*596
29596
2*596

C9-1/8-T0-2I52-F 
C9-1/S-T0-I972-F 
C*-l/S-T0-3632-F

C9-1/S-T0-3632-F
C9-1/S-TO-I0O2-F
C9-1/B.TO-7S01-F
C*-1/8.t0-7501-f
c9-i/s.ro.8i8i-F

See introduction to this section for ordering information
*Indicates factory selected value 6-15



Section VI
Table 6-3

Model 4274A

Table 6-3. Replaceable Parts (Cont'd).

Reference
Designation

HP Part 
Number

| 
O
 O

 |

Qty Description Mfr
Code Mfr Part Number

A5R1É» 0698*006* 9 RESISTOR 2,15k IX ,125b F TC*ot-100 24546 C«-l/S.T0-2l5l-F
45*1? 0698*3268 7 2 RESISTOR 11.5K IX ,125b F TC»0»-109 29546 CU.1/B.T0-11S2-F
45RI* 069b.32b6 7 RESISTOR 11 • 5k IX .125» F TCsOt-lOO 29546 C«.l/8.t0.|l52-F
A5R|9 0757*0942 9 RESISTOR 100 IX ,125* F TC«0+*100 29546 C9*i/8-T0-1002-F

0698.3U6 0 RESISTOR 17.8K |X .125* E TC«0a-IO0 26546 C4-1/8-TO-l782-F

A?N21 0b9B-3IS5 1 RESISTOR 9.69* IX .125» F TC*0+-100 2R5«6 C9-l/8-T0-4bül-p
A5R?2 0757-0260 3 RESISTOR IK lX ,125* F TCoot-lOO 24546 c«-i/e-To-iooi-r

0757*i)U65 0 RESISTOR 100K lX ,125* F TC»O*-100 24546 C«-1/8.T0.1001.F
ASR2 U 0698*31 SS l RESISIOR «.SDK IX ,125b F TC*0F-10ü 24546 C0.1/8.T0-D6D1-F
»5R25 0757-0279 7 RESISTOR 3.16KS1 +-1Ï .125W FILM 24546

»SR2b 0757-0279 7 RESISTOR 3.16Kfl +-1X .125W FILM 2 «S« 6
A5R27 0757-0279 7 RESISTOR 3.1 6 Kft + - U  . 1 25W FILM 24546
A5R?0 0757-0279 7 RESISTOR 3.1 6 KQ + - H  . 1 25W FILM 24546
ASR29 0757-0279 7 RESISTOR 3.16Kfi + - U  . 1 25W FILM 24546
A5fii0 0757-0279 7 RESISTOR 3.16KÏÏ +-1X . 1 25W FILM. 24546

‘5R31 0695.J155 1 RESISTOR «.SDK t x  ,125b F TC«n*.!00 24546 C4.1/8-T0-4641-F
ASR32 0698.3155 1 RESISTOR «,b«K | X  ,125b F TC>0*-10ü 24546 CU.I/B.T0-D6D1-F
a s h s3 0699.3153 9 6 RESISTOR J.B3K IX ,125b F TC>0F-lU0 24546 CD.1/0.TO-3B31-F
A5R3« 0698.3153 9 RESISTOR J.S3K IX ,125b F TC«0«-100 24546 CD.I/8.T0.3B3W
A5R35 0696*3153 9 RESISTOR 1.S3K IX ,125b F TOOY-IOO 2«5«6 C4.1/8-T0-3831-F

A5R36 0698.3153 9 RESISTOR J.B3K IX ,125b F TC«0*.IOO 245D6 CD.1/8.TO.3931.F
A5R37 0698*3153 9 RESISTOR 3.S3K IX ,125b F TC*ot- 1 0 0 24546 CD.l/S-TO-JBil.F
45RJS 0698.3153 9 RESISTOR 3,83K IX ,125b F TC"O*-l0ü 24546 C4-1/6-T0-38J1-F
45RJ9 0698*2346 0 2 RESISTOR 2 9 . 8k + - . 1 %  .1W 28400 0696-2346
ASROO 0699-23DS 9 2 RESISTOR 4 2 . 2k + - . 1 X  ,1W 28480 0696-2345

«SRUI 0690*2345 9 RESISTOR 4 2 . ?k  + - . 1 X  .1 H 20480 0698-2345
a s»D2 0698-2396 0 RESISTOR 2 9 . 8k + - . 1 %  .1W 28480 0698-2346
A5RU5 0757-0276 2 1 R E S I S T O R  6 1 . 9 0  + - U  0 . 1 2 5 W  F I L M 2SD0O
asrdd 0698.6360 6 RESISTOR IOK ,1X ,125b F TC«0*.25 26480 0698-6360
ASR0 5 0698.6360 6 RESISTOR jok v \ X .125* F TCb ü W S 26480 0698-6360

45R«6 0698.3160 8 RESISTOR 31.bK IX ,12Sn F TCoOY-IOO 2»546 C9-1/6-T0-JI62-F
45 r <i7 06*8-3160 6 RESISTOR 31,6K IX ,1?5* F TC«0t-100 2 « S « 6 C4-1/0-TO-3162-F
45 RU9 06«>8-ji56 2 RESISTOR I«.7K IX ,125b F TCoO.-lOO 24546 C4-l/6-TO-l472-F
As*ao 0757-1)123 3 1 RESISTOR 39.8* IX .125* F TC«9+-100 26460 0757-0123
*5R50 0757-0“0I 0 RESISTOR 100 IX ,125b F TC*0*-I00 24546 CD.i/s.ro-iot-r

‘5R5| 0698.3155 1 RESISTOR 4,69* jX ,125* F TC»o*-lOO 24546 CD.I/6 .T0 -D6 D 1 -F
A5rS2 0690*3155 1 RtSISTUR 4,64* ' \X ,125* F TC#Of-100 2«5«6 C4*l/8-tO-4641-F
«SR5S 07b7-o«65 6 RESISTOR 100K lX ,125* F TC»0+-lü0 24546 CD.1/S.TO-I003-F
A5r5d O7S7.0“b5 6 RESISTOR IOOK IX ,125b F TC«0.-100 24546 CD-l/S.To-1003-F
ASR55 0757.0199 i RESISTOR 21,5K lX ,125* F TC«0*-100 24546 CD-1/8.T0-2152-F

A5R5b 0 t > 9 8 * 3 l S S 1 RESISTOR D.b«K IX ,125b F TCiOT-IOO 24546 C4-1/8-T0-4641-F

A 5U 1 lB?0-u203 6 OP AMp Gp 70-99 0I92B CA7DICT
A5U2 1«26*0035 4 1 OP AWp LOW-ORIPT TO-99 27014 LM308AM
A5UJ 1 8 2 - 0 2 0 3 6 OP AMp GP TO-96 0I92B C * 7 D1C T
ASUa 1026*0319 7 OP AMp b l f t l  TO-99 27014 LF 356H
A5U5 1826*0081 0 OP AMR nB TO-99 27014 LM3I6H

A SUb 1 0 2 0 - 1 1 1 2 8 1 1 IC FF TTL LS 0-TYPE POS-EOGË-TRIG 1)1295 SN7«LS7«N
A5U7 1 0 2 0 - 1 1 1 2 6 IC FF TTL LS D.TVPE POS-ËÜGE-TRIG 01295 8N74L874N
45U8 1 0 2 6 - 0 0 8 1 0 OP AMP n B t O - 9 9 27014 LM318H
ASU9 1 8 2 6 - 0 3 1 9 0 I C - L I N E A R  O P - A M P  J F E T  I N P U T 27014
ASU10 1026-0136 8 CUMPARATOR GP OU*0 ÏD-UIP-P 04713 MLM339P

* SU 1 1 1820.1195 7 1 IC FF TTL LS O-TY^E POS-EDGE-tRIG C0« 01295 3N74L3175N
*SU1 ? 1 8 2 6 - 0 2 1 0 7 1 c o m p a r a t o r  HS l 4 - 0 1 R - p 270ID LMJ61N
4 5 U 1 1 182O-1210 7 3 IC SATÉ TTl LS AND-OR-INV DUAL 2-1NP 01295 8N74LS51N
asui a 1820*1210 7 IC GATE TTL LS ANO-OR.INV OuAL 2-INP 01295 9N74LS51N
A S U ]  s 1620-1199 1 7 IC INV TTL LS HEX 1-INP 01295 6N74L804N

4 5 UI6 1020-1730 6 IC FF TTL LS D.TYPE POS-EOGE-TRIG C0M 01295 8N74L8273N
ASUI 7 1 Ö2d-1730 6 IC FF TTL LS O-TYRE POS-EOGE-TRIG CO» 01295 SN7DLS273N
4 SU 4 0 1020-1730 6 IC FF TTL IS O.TYPfc PQS-EDGE-TRIG COM 01295 8N74L8273N
ASU 1 9 1820-1112 8 IC FF TTL LS D.TYPE POS-EOGE-TRIG 01295 SN74L374N
45U30 1820-1932 5 1 IC CNTR TTL LS BIN SyNCHRO POS-EOGE-TRIG 01295 8N74L8163AN

A5"l 9159-0005 0 19 bIRE 2 2 AbG b P v c  |X22 SoC 28480 8159-0005

A5 MI3CELLANE0U3 PARTS

09279-26505 8 PC BOARD, BLANK 28480 0D27D-26505

*6 0D27D.665C6 3 1 OSCILLATOR BOARD ASSEMBLY 2 6 «Bo 0D27D.66506

A bC t 0180*1735 ? 2 CAPACITOR-FXD ,22UF+-ioX 35VOC TA 56269 I50D22«*9035A2
46CJ 1)1 9'J -1 735 l CAPACITOR-FXD ,22UFt*10X 35VDC TA 56289 1S0D22DX9035A2
AbC3 0 1 b O . 0 1 2 7 2 CAPACITOR-FXO JUF ♦ • a o x  25VÜC C E R 28460 0160-0127
AfcCü 0160-2209 5 3 CAPACITOR.FxO 3bOPF t.5x JDoVOC MICA 26480 0160-2209
AbCS 0100-1085 5 CAPACITOR, FxD 4,7 UF lbvDCw TA 2 SD8 0 01B0-10SS
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Model 4274A Section VI
Table 6-3

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code Mfr Part Number
AbCb
AbC7
AbCS
AbC9
tsCio

QJ80-l7ü4 
0160-0127 
0160*0127 
01bü«0127
0160-0127

5
2
2
2
2

1 c a p a c i t o r-fxo
CAPACITOR-FXO
c a p a c i t o r-fxo
CAPACITOR-FxD
CAPACITOR-FXD

97UF*-10X bVDC TA 
IUF *-20X 2SVDC CER 
IUF *-20X 2SVDC CER 
IUF T-20X 2SvDC CER 
IUF *-20X 2SVDC CER

56269
26460
26460
26460
26460

15Ot)47bX900bB2
0160*0127
0160-0127
0160-0127
0160-0127

AbC|| 
<6Ci; 
*»Cl J 
AbC l u 
»bC|S

0160*0163 
0160-01 SS 
0160-2209 
U160-20S5 
0160-2055

6
6
5
9
9

2
2

c a p a c i t o r-fxo
CAPACITOR-FXO
CAPACiTOR-FxD
c a p a c i t o r-fxo
CAPACITOR-FXO

.033UF *-lOX 200VOC POLVE 
3300PF ♦-1 OX 2ooVOC POLVE 
360PF *-5X 300VOC MICA 
.OlUF *8ü-20X lOóvOC CER 
.OlUF *80-20X 100V0C CER

28980
28480
28480
28480
28480

0160-0163
0160-0155
0160-2209
0160-2055
0160-2055

AbClb 
AbClT 
‘bCie 
*6 C u  
»bC20

Olou-2219
0160-0161
0169-0166
01*0-1085
0160-1050

7
4 
i
5
<j

2

2

14

£*P*JIT°r.PxD UOOPF *-5* 300VDC PICA 
CApAClTOR-PxO *QluP ♦ -10* 2lK>vDC PoLyE 
CAPACÏTOP-FxO 4iuF t-iox 2Ü0V0C POlfE 
CAPACITOR» FxD 4,7 uF 16V&Cw TA 
CAPACITOR, FXD 100 UF 25VDCrt

28480
28980
28980
28980
28480

0160-2219
0160-0161
0160-0168
0180-1085
0180-1050

AfcCjt
AbC?2
A6C2)
»bC27
AaCie

0160-2940
0160-0134
0140-0192
Qloo-PoSS
0160-2055

1
1
9
9
9

t

c a p a c i t o r-fxo
CAPACITOR-FXO 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR.FXP

9T0PF *-5X 300VOC MICA 
220PF *-5X 300VDC MICA 
68PF *-SX 300VDC mica 
.OlUF *8o-20X 1U0VDC CER 
.OlUF + 80.20X ÏOOVDC CER

28480
28480
72136
28460
28480

0160-2940
0160-0134
D*l5lb80JOiQO*VlC«
0160-2055
0160-2055

«6Ci9 
AbCjo 
AbCji 
AfeC Jp 
Abt ï ï

0160-2055 
0160-3901 
0160-2055 
0160-2055 
016 u • 0 1 3 4

9
6
9
9
1

t
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXO
CAPACITOR-FXO

.OlUF *8y-2oX luoVDC CER 
2.2UF +-20X 25V0C CEH 
.OlUF +80-20X 100V0C CER 
.OlUF *80-20* IOOVOC CER 
220PF *-5X 300V0C mica

20460
26460
26460
20460
26460

0160-2055
0160-3901
0160-2055
0160-2055
0160-0134

‘6CJ5
AbCSb
‘bC37
AbClA
AbC}9

01*0-0374 
0160-2055 
0160-2055 
01bü-2055
0160-0168

i
9
9
9
9 1

CAPACITOR-FXD
CAPAClTOR-FxO
CAPACITOR-FXO
CAPACiTOR.FXO
CAPACITOR-FXD

10UF*.|0X 20V0C TA 
.OlUF *80-20* IOOVOC CER 
,01UF +80-20X lüoyDC CER 
.OlUF *80-20X IOOVOC CER 
0.1UF + -10% 200VDC POLYE

56284
28480
28480
28480
28480

15Q0106X9Q2062
0160-2055
0160-2055
0160-2055

AbCuo 
AbCtt) 
AbCbg 
AbCü J 
AbC 4 Al

0160-0161 
0160-0153 
0160-2055 
0160-2055 
0160-2055

5
5
9
9
9

1
1

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXO
CAPACiTOR-FxD
CAPACITOR-FXD

0.01UF +-10% 200VDC POLYE 
1000PF +-10% 200VDC POLYE 
,01UF *80-20X ÏOOVDC CER 
,01üF *80-2QX IOOVOC CER 
«OlUF ♦80-20X IOOVOC CER

28480
26480
28480
28480
28480

0160-2055
0160-2055
0160-2055

AbCbS
AbCbb
»bU7
AbClIb
AbCu9

019(1.2055 
Olbo.oibj 
Olbo.0155 
01 bil.2209 
0160.2055

9
6
6
5
9

CAPACITOR-FXO
CAPAClTOR-FxO
CAPACiTOR-FxD
CAPAClTOR-FxO
CAPACiTOR-FxD

.OlUF .80-20* ÏOOVDC CER 

.033UF +-10X 200VOC POLyE 
3300PF *-10X 200VDC POLYE
360pf *-5x soovoc mica
.OlUF *80-20* IOOVOC CER

26460
26460
20400
26460
28400

0160-2055
0160-0163
0160-0155
0160-2209
0160-2055

AbCbo
AbCSl
AbC52
AbCS]
AbCSU

ölbü-2055
0160-2219
0160-0161
0160-0166
01*0-0374

9
7
u
1
3

CAPACITOR.FXO
CAPAClTOR-FxO
CAPACITOR-FXD
CAPACITOR-FXO
CAPACITOR-FXO

.OlUF *80-20* ÏOOVDC CER 
UOOPF *-5X 300VOC MICA 
.OlUF *-|0X 200VDC POLVE 
.1 UF *-ioX 2 0 0 VÜC POLYE 
l0UF*-10* 20VDC TA

26400
26460
26460
26460
56269

0I60-205S
0160-2219
0 1 6 0 - 0 1 6 1
0160-0168
|S0D|0bX902082

AbC55 
»b C56 
AbCS7 
AbCse
A6C70
AbCPl

01o ü -2055 
0160-2055 
0180-0374 
0160-205$ 
0160-2266 
|99q -o i o4

9
9
3
9

5 1

CAPACITOR-FXO .OlUF *80-20* IOOVOC CER 
CAPACITOR-FXD .OlUF *80-20* ÏOOVDC CER 
CAPAClTOR-FxO IOUF+-IOX 2 0 VOC TA 
CAPACITOR.FXO .OlUF *80-20X ÏOOVDC CER
CAPACITOR-FXD 24PF + - 5 %  CER 500WVDC 
PHOTOCELL UAMP

28480
28480
56289
28480

28480

0160-2055
0160-2055
1500106X902082
0160-2055

1990-0109
AbC<91
A6CP2
AbCR3
AbCRO
AbC»5

1901.0090
1901- 0090
1902- 0091 
1901-0518 
1901-0518

1
1
u
8
8

2
5

OIOOE-SwiTCMINü 30V 50ma 2NS 00-35 
OIODE-Sa ITCHING 30V 50MA 2NS DO-35 
DIODE-ZNR 5,1IV 5X 00-7 P0»,9W TC«..009X
o i o d e-sc h o t t k t
d i o d e-s c h ottky

26480
28460
26400
26480
28460

1901-0090
1901- 0090
1902- 0091 
1901-0518 
1901-0518

*6 C» 6
*6C«7
A6 C» 6
A6CR9
AfcCRiO

1901-051B 
1901-0090 
1901-0090 
1901-0090 
1901-0090

6
1
l
1
1

DIODE.SCHOTTKV
DIODE.SWITCHING JoV 50«A 2 NS DO . 3 5  
OIODE-SAITCHING 3 0 V 50MA 2 M8 0 0 - 3 5  
OIODE-SAITCHING 3o V SUMA 2 «NS DO- 3 5  
DIODE-SwITCHING 3oV 50MA 2 NS 0 0 - 3 5

28480
26460
26460
28400
26460

1901-0518
1901-0090
1901-0090
1901-0090
1901-0090

A6CR1I 
A^CPl2  
AbCPl3 
AbCPl4 
A6CP1S

1901-0090
1901-0090
1901- 0090
1902- 0099 
1901-0090

1
1
1
2
1

DIODE-SwITCHING 30V Soma 2NS 00-35 
DIODE-SwITCHING 30V soma 2NS 00-35 
DIODE-SWITCHING SOV soma 2NS DO-35 
OIODE-ZNR 6.19V 5X 00-7 P06.0A TCa *.022X 
DIODE-SWITCHING 30V som a 2n S DO-35

26460
26400
26460
28400
26400

1901-0090
1901-0090
1901- 0090
1902- 0099 
1901-0090

AbCRlb 
AbCRl7 
AbCRlS 
AbCRl 9 
AbCRRO

1901-00#0 
l9ot-0090 
1901-0090 
1901-0090 
1901-0090

1
l
l
1
1

d i o o e-s a It c m i n g 3ov Soma 2ns 0 0 - 3 5  
o i o d e-s a i t c h i n g 3ov som a 2 1 1 3 o o-js
OIOOE-SAITCHIAG 3ov Soma 2n $ 00-35 
DIODE-SwITCHING 3 0 V Soma 2N3 0 0 . 3 5  
OIODE-SAITCHING 30V SOMA 2N3 DO-35

26460
26400
26400
26460
26460

1901-0090
1901-0090
1901-0090
1901-0090
1901-0090

AbCRjl
AbCRji
AbCRJJ

1901-0090
19(12-0049
1901-0090

2
DIODE-SwITCHING 30V SoMA 2NS DO . 3 5  
DIOOE-zNR 6,19V SX 00.7 R0»,9w TC»* 022X 
OIOOE.Sa ITCHInG 30V Soma 2NS Dq -35

26400
26460
26400

1901- 0090
1902- 0099 
1901-0090

See introduction to this section for ordering information
*Indicates factory selected value
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Model 4274A

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

| 
O
 O

 
|

Qty Description Mfr
Code Mfr Part Number

A6 U 1 91U0-01(0 4 3 COIL-MLD I0UH 10* Q«55 ,155DX.375LG-N0M 28US0 9140-0114
Afcl? 9140-0129 1 COIL-MLD 220UH 5* 0sb5 .1S5DX.375LS-N0M 2 6980 9140-0129
A b i l 9l«o-0129 l COIL-MLD 220UH 5* Q>65 .1550*.J7SLG-N0M 28980 9140-0129
A6L4 9190-01 19 4 C01L-ML0 10UH lo* Qb55 ,1550X.375LG-N0M 28960 9190-0119
A6 LS 9190-0119 U COIL-MLD 1OUH 103 QbS5 ,1S5U«,375LG-NÜM 28980 9140-0114

A6 L6 9100-5139 5 6 COIL 75UH 15* .5DX.875LO-N0M 20460 9100-3139

1 6 ^ 1 l«V4-0?t5 1 7 TRANSISTOR NPN 81 PDtJ50M* FT*j o öMHZ 04713 2N3909
1 «S5-0091 3 TRANSISTOR J-FET N-CHAN D-MUDE SI 20400 1855-0091

AöUÏ 18S5-009| 3 t r a n s i s t o r J-FET N-CHAN D-Mq DE si 28460 1855-0091
A&Ü4 1055-0091 3 TRANSISTOR J-FEt N-CHAN D-MüOE si 26460 1655-0091
AbUS 1855-0091 3 TRANSISTOR J-FEt N-CHAN D-MoDE 3 I 26460 1855-0091

AbOb 1854-0215 1 TRANSISTOR NPN SI PD0 3 5 0 M* FT«J0 0 MHZ 04713 2NJ9QU
AbU? 1 0 5 4 * 0 2 1 5 1 TRANSISTOR NPN 31 PDb 350M« FT«300MHZ 04713 2N3904
AbOfl 1959-0215 1 TRANSISTOR NPN si PD«J5i>M* FT«30OMHZ 09711 2N3904
AbU9 1054-0215 1 TRANSISTOR NPN Si PD"350«* Ft*3oOMHZ 09713 2N3909
AbU) 0 1054-0129 6 TRANSISTOR NPN S i 26460 1859-0129

At, UI 1 1859-0129 6 TRANSISTOR NPN Si 2S980 1859-0129
AbUl? 1054-0129 6 TRANSISTOR NPN Si 26460 1859-0129
At>0| 5 1054-0129 6 TRANSISTOR NPN Si 28480 1859-0129
Afeüi y 1*55-0091 3 TRANSISTOR J-FET N-Ch An d-mode si 26460 1855-0091
A 6 01 5 1655-0091 3 t r a n s i s t o r J-FET N-CMAN d-mode si 28480 1855-0091

AbQlb 1855-0091 3 TRANSISTOR J-FET N-CHAN D-MODE SI 26460 1655-0091
Ab0|7 1 *55-0091 3 TRANSISTOR J-FET N-CHAN D-MODE SI 26480 1855-0091
AbQ 1 8 1859-0215 1 TRANSISTOR NPN si PD»350«* FT»300MHZ 04713 2N3904
A6Ü19 105a-o2l5 1 TRANSISTOR npn SI P0»350M(1 FT9J0OMHZ 04713 2N3909
AbU20 1854-0309 0 1 TRANSISTOR NPN 2 N 9 R 2 2  Si PD«30* Ft »3m *Z 04711 2N9922

A 6®21 1859-0129 6 TRANSISTOR NPN Si 26460 1859-0129
AfcUjJ 1054.0129 6 TRANSISTOR NPN Si 28480 1659-0129
‘9823 1854-0129 b TRANSISTOR NPN Si 26480 1859-0129
AbQ?U 1854-0129 b TRANSISTOR NPN S i 26460 1859-0129
‘9025 1854-0129 b TRANSISTOR NPN S i 28960 1859-0129

‘6026 1054-0129 b TRANSISTOR NPN S i 28980 1859-0129

Ab» | 0757-0992 9 RESISTOR 10* 1* .I25w F TC«0+-100 29596 C9-1/B.T0-I002-F
At>Ba 0757-0419 0 1 RESISTOR 601 1* ,125» F TC«ü*-100 24346 C4-1/8-T0-6B1R-F
Ab«J 2100-3351 b RESISTOR-TRMR 50U 10* C SIDE-ADJ l-TRN 26460 2100-3351
A9 R0 0983-3325 6 RESISTOR 3.38 5* ,25* FC TC«.900/+700 01121 CB3325
A&R5 0603-4745 b 5 RESISTOR 97üK 5 X  ,25W FC TC»-800/t900 01121 CB9795

A6«6 0983-9795 b RESISTOR 470* 5* .25* FC TC«-800/f900 01121 C6U795
A6R7 0757-0465 6 RESISTOR 1008 lx .125* F TCoOt-lOO 24546 C4-1/6-T0-1003-F
A6«8 0757-0465 b RESISTOR 100K 1* ,125* F TC8Q+-100 24546 C4-1/8*T0*1003«F
AbR9 0603-6015 5 2 RESISTOR 600 5* .25* FC TC«-400/+600 Ollil CB6B1S
AbRl 0 0683-6815 5 RESISTOR 660 5* .25* FC TC«-900/*900 01121 CB6815

A9R| 1 06Ö3-2235 5 RESISTOR 22K 5X ,25* FC TC»-«0 0 /t8 oo 01121 CB223S
A6RU 0603-3325 6 RESISTOR 3.3K 5* .25» FC TC»-400/*700 01121 CB3325
‘9R13 0603-1045 3 RESISTOR 100K 5X ,25* FC TC«-900/*800 01121 CB1095
‘9R19 0603-1045 3 RESISTOR 1008 5 x  , 2 5 *  FC TC*-900/«800 01121 CB1095
‘6R15 0757.0442 9 RESISTOR JOK IX .125* F T0*0t-100 24546 C9-1/S-T0-1002-F

‘6*19 0757-0442 9 RESISTOR lüK 1* ,125» F TCoOt-lOO 24546 C9-1/B-70-1002-F
A b W J 7 0757-0281 4 4 RESISTOR 2 ,74K \ % ,125» F TC»0 + -100 29599 C9-1/8.T0-2791-F
AfcRie 0757-0992 9 RESISTOR IOK IX ,125w F TC»ot-100 24546 C4-1/8-TQ-1002-F
A&R 1 9 0757-0442 9 RESISTOR 108 IX ,125* F TC»0»-100 24546 C9-1/6-T0-1002-F
A6R20 0/57-0281 4 RESISTOR 2.798 jx .125* F TCaot- 1 0 0 24546 C9-1/8-T0-2791-F

‘9*21 0603-1045 3 RESISTOR lüOK 5* ,25W FC TC#-4OO/*0OO 01121 CB1045
‘9R22 0603-1045 3 RESISTOR 1008 5X .25* FC TC«-900/tBog 01121 CB1095
A9R23 0683-3325 6 RESISTOR 3.38 5X .25* FC TC»-900/+700 01121 C6332S
A6R24 0603-4715 0 RESISTOR 470 5* ,25» FC TCB-400/+600 01121 CB471S
‘9R2S 0603-1025 7 RESISTOR 1 . 6 8  5x .25* FC TC».900/t700 01121 CB1B25

0983-9715 0 RESISTOR 470 5* «25* FC TC«-40Q/tb0O 01121 CÖ4715
‘9*27 0983-1825 7 RESISTOR 1,68 5 X .25* FC TCa-9u0/«7O0 01121 CB1B25
‘9*28 0603-4715 0 RESISTOR 970 5X ,25W FC TC»-900/F900 01121 CBU715
AbR?9 0603-1625 7 RESISTOR 1.88 5X .25* FC TC*-900/+?00 01121 CBJB25
‘bRJO 0983-9715 0 RESISTOR 9 7 0  5X ,25* FC TC«-900/F900 01121 CB9715

AbRJl 0983-3325 b RESISTOR 3.38 5 * .25* FC TC»-900/+700 01121 CB3325
‘9*32 0981-3325 6 RESISTOR 3 . 3 8  5* .25* FC TCs-O00/+700 01121 CB3325
A6R33 0757.0199 3 RESISTOR 21.58 IX .125* F TC»0»-100 24546 C9-1/B-T0-2152-F
A6R34 0663-3325 6 RESISTOR 3,38 SX .25* FC TCb-900/*700 0 1 1 2 1 CB3325
Ab«35 0690.5001 0 1 RESISTOR 15,28 IX ,125* F TCiO»-IOO 29596 Q9-1/B-T0-1522-F

AbRib 0683-3325 b RESISTOR 3.38 5X .25* FC TC»-900/*700 0 1 1 2 1 CB332S
AbRJ7 0757.0199 3 RESISTOR 21,58 IX .125* F TC«0»-I00 29596 C9.1/B-T0-21S2-F
AbR)6 0683-2235 5 RESISTOR 228 SX .25* FC TC*-900/«800 0 1 1 2 1 CB2235
AbRj9 0698.3455 4 1 RESISTOR 2 6 1 8  lx .125* F TC«0»-100 24546 C9-1/8.T0-26I3-F
AbRuo 0603-4745 6 RESISTOR 470K 5* .25» FC TC«-600/*9qq 0 1 1 2 1 CBU795

Abfiai 0603-4735 4 RESISTOR 978 5x ,25W FC TC*-000/«800 01121 CB9735
AbRb2 0603-2235 5 RESISTOR 228 5x .25* FC TC«-900/»600 01121 CB2235
AbRO) 0757-0465 b RESISTOR 1008 IX .125* F TC«0»-100 24546 CU.1/8-10.1003.F
AtRyy 0757-0465 6 RESISTOR 100K IX .125* F TC*0+-100 24546 04-1/6-f0-1003-F
‘9*95 0603-4735 RESISTOR 47F 5* ,25W FC TC«-4QO/+800 01121 CB9 7 3 5
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Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code
46«U6 0661-2215 5 RESISTOR 22K 57 ,25w FC TCi.OuO/tSOO 0 1 1 2 1
*6*47 0661.1205 7 tt RESISTOR 1 2  57 .25*1 FC TCs.400/t500 0 1 1 2 1
46°48 0661.1205 7 RESISTOR 1 2  57 .25» FC TC«-400/»500 0 1 1 2 1
Ab*a9 0661.0725 2 RESISTOR «.7* 57 .25» FC TCi.400/*700 0 1 1 2 1
ftbRSO o«>»i.2 aas 3 RESISTOR 2,2* 57 .25» FC TC*-400/*700 0 1 1 2 1

*6»51 0683.2715 6 3 RESISTOR 270 5» .25* FC TC».40O/T*00 0 1 1 2 1
0681.102S 0 RESISTOR IK 57 .25* FC K » . 400/4600 0 1 1 2 1

46»55 06«3.|045 3 RESISTOR lOOK 5 7  ,25* FC TC».400/4800 0 1 1 2 1
Oöf*5-iou5 i RESISTOR 100K 57 ,25* FC TC».400/4800 0 1 1 2 1

ftfeR57 1610-0206 6 2 NETrOr K.rES 8 -PIN-SIP ,1-PIN.jPCS 0 1 1 2 1

ftöR50 1810.0206 6 NETWORK.RES 8 -PIN-SIP ,1-PIN-SPCG 0 1 1 2 1
&6R59 0663-2215 5 RESISTOR 22K 57 .25* FC TC»-40O/tB00 0 1 1 2 1
46469 0661-2215 5 RESISTOR 22* St ,25* FC ICa-400/4800 0 1 1 2 1
46461 0757.o«42 9 RESISTOR 10* 17 .125* F TC»04-IOO 29596
‘6462 0 757-0442 9 RESISTOR 10* U  ,WSrt f TC«0*-10Ü 24546

AbRbJ 0757.0201 9 RESISTOR 2.74* ix ,125* F TC»04-100 24546
AbRbU 0757-0442 9 RESISTOR 10* 17 ,125» f TC*O4-10O 24546
46465 0757-0442 9 RESISTOR 10* IX ,125* F TC«O+*10O 24546AfeRfeb 0757*0201 9 RESISTOR 2.74* l7 .125» F TC»04-100 29596
46467 0681-2235 5 RESISTOR 22* 57 .25» FC TC»-4 oO/4 SoO 0 1 1 2 1

' 46468 0663.2235 5 RESISTOR 22* 57 .25» FC TC»-«00/48i)0 0 1 1 2 1
AbRbO 0757.0199 3 RESISTOR 21.5* 17 ,125» F TC»04-100 29546
&bR70 07b7»yu«2 9 RESISTOR IOK 17 ,125» F TC*04-100 24546
46471 0603-1025 7 RESISTOR 1 .8 * 57 .25» FC TC»-400/*700 0 1 1 2 1
AbR7? 0663-1535 6 5 RESISTOR 15* 57 ,25* FC TC=«400/4800 0 1 1 2 1

46 47J 1810-0205 7 NETWPRK-RES 8 -PIN-SIP ,1 .PIN.SPCS 0 1 1 2 146474 1810-0205 7 NETWORK.RES 8 -PIN.SIP ,1-PIN.SPCG 0 1 1 2 1

«631 31 0 1*1273 0 1 SWITCH, SLIOE OPOT.NS 28460

A6T1 9100-0623 6 1 TR4NSP0RMER, PULSE 20460

4601 )«2b-03l9 7 OP AMP BIFET TO.99 27019AbU? 1 B26-0319 7 OP AMp BIFET TO-99 270194 6U3 1«26-0319 7 OP AMp 8 JFET TO.99 27014AbUü 1826-0081 7 IC-LINEAR BIPOLAR OP-AMP WIOEBAND 27014
4 6U5 ie26-03l0 7 OP AMp BIFET TO-99 27014

4 bO& 1826-0174 2 3 C0UPAR4T0R OP QU4D 14.0IP.P 269604607 1*20-1197 9 B IC G*TE TTL LS N4nd BUAC 2-INP 01245
Abüe 1*20-1199 1 IC INV TTL LS HEX 1-INR 01295AfcU9 1620-1112 b IC FF TTL LS D.TYPE POS-EOGE-TRIG 0129546010 1920-1930 3 1 0 IC CNTR TTL LS sin SYnCh r o p o s-e d g e-trig 01245
4601 l 1 S2 0 - 1 l«u 6 5 IC G4TE TTL LS NOR QUAD 2.INP 012*5»6 U 1 2 1820-1730 6 IC FF TTL LS 0-TYPE POS-EDGE-TRtG COM 01245‘ 6 0 f J 1820-1410 3 IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 01295AbU] a 1*20-1430 3 IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 01295*6015 1820-1144 6 IC G4TE TTL LS NOR QUAD 2-INP 01245

* bO 1 6 1820-1730 b IC FF TTL LS D.TYPE P08.EDGE.TRJG COM 012*54 6 0> 1 7 1820-1430 3 IC CNTR TTL LS 8 IN SYNCHRO ROS.EDGE.TRIO 01295460)8 1020*1930 3 IC CNTR TTL LS BIN SYNCHRO POS-EOGE-TRIG 0129S*6019 1 0 2 0 . 1 1 1 2 e IC FF TTL LS D-TTPE RÜS-EUGE-TRIG 01295
Abl'?o 1*26-0122 Ü 3 IC 7805 V RGLTR TU-220 07261
466 1 8159-0005 0 WIRE 224»G » PvC 1X22 8 ot 26480
AbYt 0910-021? 7 1 CRY$T*L, Ou Ar TZ 9.60HHZ 26460

A6 MISCELLANEUUS PART9

*622
0360-1299 u l t e r m i n a l, spe c i a l FEEO-THRU
09279-26506 1 FC BOARD, BLANK 26460

A 7 09279-66507 9 1 PE»IPHER4L con t r o l boa rd 4SSEM8LY 26460A 7 09279-66537 1 PERIPHERAL CONTROL BOARD ASSEMBLY 26460
(FOR OPTION 004 ONLY)

*7Cl
47C2
47CJ
47C4
47C5

0160*2055
0160-0121
0160*2055
0100.2055
0160.2055

9
5
9
9
9

CAPACITOR-FXO .OlUF 460-20» ÏOOVDC CER 
CAPACITOR-FXO ,iUF 480-207 50V0C CER 
CAPACITOR-FXO .OlUF 4*0-207 ÏOOVDC CER 
CAPACITOR-FXO .OlUF 480-207 ÏOOVDC CER 
CAPACITOR.F«D ,o 1u7 480-207 IOOVOC CER

26960
26960
26400
20400
20400

A7Cb
A7C7
A7C9
A7C9
A7C10

0160-2055
0160-2055
0160-2055
0160-2055
0160-2055

9
9
9
9
9

CAPACITOR-FXO .OlUF *80.207 IOOVOC CER 
CAPACITOR-FXD ,0tUF 480.20» ÏOOVDC CER 
CAPACITOR.FXO .OlUF 480-207 ÏOOVDC CER 
CAPACITOR-FXD .OlUF 480-207 IOOVOC CER 
CAPACITOR-FXO .OlUF 460-207 IOOVOC CER

20400
20400
26400
20480
20400

*7C 11 
*7Cl 2 
47C1J 
‘7Cl« 
*7C 1 5

0160-2055
0150-0121
0160-2055
01*0.0197
0180-0197

9
5
9
e
0

CAPACITOR-FXD .OlUF 480-20» ÏOOVDC CER 
CAPAClTOR-FxO ,1uP 460-207 SOVOC CER 
£ÏÜ*CITOR*FXO *01ur 480-20* IOOVOC CER 
CAPACITOR.FXO 2.2UF*-10X 20V0C TA 
CAPACITOR.FXO 2.2UF4-10X 2oVDC TA

28460
26460
28460
56260
5*264

Mfr Part Number

C S 2 2 1 5  
C B J  2 0 5  
C B 1 2 0 5  
C 8 4 7 2 5  
C 6 2 2 2 5

C 8 2 7 1 5
C 8 1 0 2 5
C B | 0 4 5
C 6 1 0 4 5
2 0 6 A | o l

206 A10}
C 6 2 2 Ï 5
C 8 2 2 1 5

C R - I / 8 . T 0 . 1 0 0 2 - F
C 4 - 1 / 8 . T 0 - 1 0 0 2 - P

C4.1/8-70-2741-2
c*-i/e-to-ioo2-F
C 4 . | / 6 . T o - 1 0 0 2 - P
C 4 . t / e - T o w 2 7 4 t - P
C 822J S

C822J5
C 4 . 1 / 6 - 7 0 - 2 1 5 2 - 2

C 4 - 1 / 6 . T 0 . 1 0 0 2 - F
C 8 1 8 2 5
C 8 1 5 J 8

206A472
2084472

3 1 0 1 - 1 2 7 3

0 1 0 0 - 0 8 2 1

LF158H
LF356M
IP35*H

LP3S*M

1 8 2 6 - 0 1 7 4
8N74LS0ON
8N74L804M
SN74LS74N
8N74L31614N

S N 7 4 L S 0 2 N
8N74L6273N
8 N 7 4 L S 1 6 1 4 N
8 N 7 4 k S | 6 1 4 N
3N741302N

SN74LS271N
3N7UL8161AN
3 N 7 4 1 3 1 6 1 4 N
S**74l374N
7605UC

8150-0005

0 4 1 0 - 0 2 1 2

0160-1244
04274-26506

04274-66507
04274-66517

0160-2055
0150-0121
0160-2055
0160-2055
0160-2055

0160-2055
0160-2055
0160-2055
0160-2055
0160-2055

0160-2055
0150-0121
0160-2055
15oD22SX9o2042
1500225X002042

cl icatet Ufac to^y ° el e c teef val u e° f info™ ation
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Section VI
Table 6-3

Model 4274A

Table 6-3. Replaceable Parts ( Cont1 d ).

Reference
Designation

HP Part 
Number

c

D
Qty Description Mfr

Code Mfr Part Number
A 7 C  1 6 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X O  , 0 1 U F  + 8 0 - 2 0 »  1 0 D V 0 C  C E R 2 6 4 8 0 0 1 6 0 - 3 0 5 5
4 7 C  I 7 0 1 e u - 0 1*77 8 C A P A C I T O R - F X D  2 . 2 U F + - 1 0 *  2 0 V D C  T A 5 6 2 8 9 1 5 0 D 2 3 5 X 9 0 2 0 A 2
A 7 C I 8 0 1 6 0 - 0 2 2 6 6 C A P A C I T O R - F X D  2 2 U F + - 1 0 X  1 5 V D C  T A 5 6 2 6 9 1 5 0 0 2 2 6 X 9 0 1 5 6 2
A 7 C |  9 0 1 5 0 - 0 1 3 1 5 C A P A C I T O R - F X O  , | U F  ♦ 8 0 - 2 0 »  5 0 V O C  C E R 2  8 4 8 0 0 1 5 0 - 0 1 2 1
A7C20 0 1 6 0 -2 2 4 7
4 7 C R  1 1 9 0 2 - 0 0 9 1 0 D I O D E - Z N R  5 . 1 1 V  5 %  0 0 - 7  P 0 * . 4 w  T C ' - . 0 0 9 * 2 6 4 8 0 1 9 0 3 - 0 0 4 1

4 7 J J 1 2 0 0 -0 6 5 4 1 5 SOCKET-IC 40-C0NT 2 8 4 6 0
» 7 J j 1 3 0 0 - 0 6 1 J 8 1 S O C k E T - I C  3 8 - C O N T  D I P - S L D R 2 6 4 6 0 1 3 0 0 - 0 6 1 1

47*. 1 9 1 U 0 - 1 7 8 6 6 6 C H O K E . M O E  B A N D  2 M A X 8 6 8 0  O h m *  1 6 0  M H Z 0 2 1 1 4 V K 2 0 0  2 0 / 4 8
A 7 L 3 « 1 0 0 - 1 7 8 8 6 C H O K E - W I D E  B A N D  2 M A X B 6 6 0  U H M #  1 8 0 l 0 3 1 1 4 V K 2 0 0  2 0 / 4 6
A 7 L J « 1 0 0 - 1 7 8 8 6 C H O K E . k s I O E  B A N O  Z M A X S 6 8 0  1 8 0  * H Z 0 2 1 1 4 V * 2 0 0  2 0 / 4 8
4 7 L Ö 9 1 0 0 - 1 1 3 9 5 C o l t  7 5 U H  1 5 *  . 5 D X . 8 7 5 L G - N O M 2 6 4 8 0 9 1 0 0 - 3 1 1 9

A 7 » l 1 8 1  0 - 0 3 6 « 3 1 5 N E T W O R K . R E S  9 - P I M . 8 I P  # 1 - P I N - 3 P C G 2 8 4 6 0 1 e 1 0 - 0 2 6 9
a ? R 2 0 6 * 3 - 1 2 3 5 3 1 3 R E S I S T O R  1 3 K  5 *  , S 5 w  F C  T C » - 4 0 0 / * 8 0 0 0 1 1 3 1 C B 1 B I S

A 7 R 3 0 6 6 3 - 6 6 2 9 7 1 R E S I S T O R  6 , 8 k  5 *  , 2 5 W  T C  T C « . 4 0 0 / * 7 0 0 0 1 1 2 1 C S 6 8 2 S

A 7 R 4 1 8 1 0 - 0 2 6 « 3 M t T W O R K . R E S  « - P J N - S I P  , 1 - P I N - S P C G 2 8 4 6 0 1 8 1 0 - 0 3 6 9

A 7 « 5 1 8 1 0 - 0 3 6 « 3 N E T W O R K . R E S  9 . P J N . S I P  , 1 - P I N - S P C G 2 8 4 6 0 1 8 1 0 - 0 3 6 9

A 7 « 6 1 8 1 1 ) .  0 3 b « 3 N t T r . 0 R K . R E 3  9 - P I N . 3 I P  , 1 - P I N . S P C G 2 6 4 8 0 1 8 1 0 - 0 3 6 9

A 7 « 7 1 8 1 0 - 0 2 b « 3 NETr.ORK.RES 9 - P IN - S IP  ,1 -P IN -SPCG 2 8 4 8 0 1 8 1 0 - 0 2 6 9

A 7 « B 1 8 1 u - 0 3 6 « 3 N t T r - O R K . R E S  9 - P I N - S I P  , 1 - P I N . S P C G 2 8 4 6 0 1 8 1 0 - 0 3 6 9
A 7 R 9 0 b 6 3 - S b l 9 1 6 R E S I S T O R  5 6 0  5 *  . 2 5 8  F C  T C » - 4 0 0 / T 6 0 0 0 1 1 3 1 C B 5 6 1 5

A 7 R I 0 0 6 8 3 - 3 3 1 5 1 2 R E S I S T O R  3 3 0  5 *  , 2 5 w  F C  T C » - 4 0 0 / * 6 0 0 0 1 1 3 1 C B 3 3 1 5

‘ 7 «  1 t 0 6 0 3 * 1 8 2 9 7 R E S I S T O R  | « B K  5» . 2 5 *  FC TCo-400/+7ü0 0 1 1 2 1 C 8 1 B 3 5
A 7 R 1 B 0 6 8 3 . 2 2 1 5 1 R E S I S T O R  2 2 0  5 *  , 2 5 8  F C  T C s . 4 o o / * 6 0 0 0 1 1 3 1 C B 3 2 1 5

A 7 T  1 910 0 -0 0 22 7 2 T R A N S F O R M E R ,  p u l s e 2 6 4 8 0 9 1 0 0 - 0 8 2 2
A 7  T b 9 1 0 0 - 0 8 2 2 7 T R A N S F O R M E R ,  P U L S E 2 8 4 8 0 9 1 0 0 - 0 6 2 2

4 7 U 1 1 8 2 0 - 0 « 0 « 9 t I C  M U L T R  T T L 0 1 3 9 5 S N 7 4 1 6 7 N
4 7 U 3 1 8 2 0 - 1 1 1 2 e I C  F F  T T L  L 3  D - T Y P E  P O S - E O G f c - T R I G 0 1 3 9 5 S N 7 4 L 9 7 4 N
A 7 U J 1 6 2 0 - 1 1 9 9 i I C  I N V  T T L  L S  H g X  1 - I N P 0 1 2 9 3 S N 7 4 L S 0 4 N

A 7 U 4 1 8 2 0 - 1 1 1 3 e I C  F F  T T l  L S  D - T Y P E  P O S - E D G E - T R I G 0 1 2 9 5 S N 7 U L S 7 4 N
4 7 U 5 1 9 2 0 - 1 1 « 7 9 I C  G A T E  T T L  L S  N A N D  Q U A D  2 - I N P 0 1 3 9 5 S N 7 4 L S 0 0 N

4 7 U 6 1 8 2 0 - 1 1 1 3 e I C  F F  TTl. L S  O - T Y P E  P O S - E O G E - T R I G 0 1 3 9 5 SN74L874N
4 7 U 7 1 8 3 0 - 1 3 0 1 6 1 I C  G A T E  T T l  L S  A N O  Q U A D  2 - I n p 0 1 3 9 5 3 N 7 4 L 3 0 B N
4 7 U 6 1 8 2 0 - 1 1 1 2 e I C  F F  T T L  L S  O - T Y P E  P O S - E D G E - T R I G 0 1 2 9 5 S N 7 4 L 8 7 4 N
A 7 U 9 1 8 3 0 - 1 3 1 1 e 1 I C  G A T E  T T L  L S  E X C l - O R  G ü » 0  2 - I N P 0 1 3 9 5 S N 7 4 L S 8 6 N

A 7 J I 0 1 8 3 o - l l « « ï I C  I N V  T T L  L S  H E X  1 - I N P 0 1 3 9 5 3 N 7 4 L 8 0 4 N

4 7 U 11 1 6 2 0 - 1 7 3 0 6 I C  FF T T L  L S  D - T Y P E  P O S - E D G E - T R I G  C q « 0 1 3 9 5 8 N 7 4 L 8 2 7 3 N
4 7 U I 2 1 6 2 0 - 1 9 3 0 3 I C  C N T R  T T L  L S  B I N  S Y N C H R O  P O S - E D G E - T R I G 0 1 3 9 5 S N 7 4 L S 1 6 1 A N
A 7 U 1 3 1 8 2 0 - 1 1 9 7 9 I C  G A T E  T T L  L S  N A N D  Q U A D  2 - I N P 0 1 2 9 5 8 N 7 4 L S 0 Ö N

A 7 U 1 5 1 8 2 0 -0 0 5 4 9 IC - D IG IT A L  T T L  QUAD 2 - IN P  NAND GATE 0 1 3 9 5
A 7 U | f c 1 0 2 0 - 1 8 2 6 3 4 I C  O R V R  T T L  B U S  D R V R  Q U A D 1 8 3 2 4 N 6 T 2 6 N

A 7 U |  7 1 8 2 0 - 1 4 0 1 u 3 I C  P I A  N M O S 0 4 7 1 3 H C 6 8 2 1 L
4 7 U 1 0 1 6 2 0 - 1 8 2 8 3 I C  D f i y R  T T L  B U S  D R V R  Q U A D 1 8 3 2 4 N 8 T 2 8 N
4 7 U 1 9 I 8 2 o - t ü 7 o 1 2 I C  M u x R / D A T » . S E L  T T L  L S  2 - T O - l - L I N E  0 u « 0 0 1 3 9 5 SN70LS 157N
A 7 U J 0 1 8 3 0 - 1 1 1 3 6 I C  F F  T T L  L S  O - T y P E  P O S - E D G E - T R I G 0 1 3 9 5 S N 7 4 L S 7 4 N

A 7 U  B 1 1 6 2 0 - 1 2 0 6 1 1 I C  G A T E  T T L  L S  N O R  T P L  3 - I N P 0 1 3 9 5 S N 7 4 L S 2 7 N

A 7 U  l l 1 0 2 0 - 1 4 3 0 3 I C  C N T R  T T L  L S  B I N  S Y N C H R O  P 0 9 . E D G E . T R I G 0 1 3 9 5 S N 7 4 L S 1 b 1 A N
A 7 U J J 1 8 2 0 - 1 4 3 0 3 I C  C N T R  T T L  L S  B I N  S Y N C H R O  P O S - E D G E - T R I G 0 1 2 9 5 S N 7 4 L S 1 6 1 4 N

A 7 U 2 4 1 0 2 0 - 1 1 4 4 6 I C  G A T E  T T L  L S  N O R  Q u A U  2 - I N P 0 1 3 9 5 S N 7 4 L S 0 2 N
A 7 U 2 5 1820-2255 6 1 IC CNTR C-MOS 2 8 4 6 0 U 3 0 - I 3 1
A 7 U 3 6 U 2 0 - 1 2 1 0 7 I C  G A T E  T T L  L S  A N D - O R - I N V  D U A L  2 - I N P 0 1 2 9 5 3 N 7 4 L S 5 1 N

4 7 U 2 7 1 6 2 0 - 1 8 2 8 3 K  O R V R  T T L  B U S  D R V R  Q U A D 1 8 3 2 4 N B T 2 6 N
A 7 U 2 8 1 0 2 0 - 1 6 2 6 3 I C  D R V R  T T L  B U S  D R V R  Q U A D 1 6 3 2 4 N 8 T 2 8 N
4 7 U 2 9 1 6 2 0 - 1 4 7 0 1 I C  M U X R / D A T A - S E l  T T l  L S  2 - T 0 - 1 " L I  N E  Q U A D 0 1 2 9 5 S N 7 4 L 8 1 3 7 N
A 7 U J 0 1 B 2 0 - 1 2 U 3 4 I C  O C D R  T T L  L S  3 - T 0 - 8 - L I N E  3 - I N P 0 1 2 9 5 8 N 7 4 L 8 1 3 6 N

A 7 U 3 I 1 0 2 0 - 0 4 9 5 6 3 IC D C D R  T T L  4 - T O - lb -L IN E  q .JNP 0 1 3 9 5 S N 7 4 1 5 4 N

A 7 U J J 1 8 2 0 - 1 4 3 0 3 I C  C N T R  T T L  L S  B I N  S Y N C H R O  P O S - E D G E - T R I G 0 1 3 9 5 S N 7 4 1 S 1 6 1 A N
A 7 U J J 1 « 2 0 - 1 4 3 0 3 I C  C N T R  T T L  L S  S I N  S Y N C H R O  P O S - E O G E - T R I G 0 1 3 9 5 S N 7 4 L S I 6 1 A N

A 7 M 8 1 5 6 - 0 0 0 5 0 WIRE 22&HG w PVC 1 X22 öoC 2 8 4 6 0 6 1 5 9 - 0 0 0 5

A  7 W 5 8 ) 5 9 - 0 0 0 5 0 8 I R E  2 2 A 8 G  W  P V C  1 X 2 2  8 o C 2 6 4 8 0 8 1 5 9 - 0 0 0 5
A 7 « 6 4 1 5 9 - 0 0 0 5 0 W I R E  2 2 4 * 5  W  P V C  1 X 2 2  8 0 C 2 6 4 6 0 8 1 5 9 - 0 0 0 5
4 7 W 7 8 1 5 9 - 0 0 0 5 0 8 I R E  2 2 A W G  8 P V C  1 X 2 2  8 o C 2 8 4 6 0 6 1 5 9 - 0 0 0 5
4 7 W 9 8 1 5 9 - 0 0 0 5 0 W I R E  2 2 A * G  *  P V C  1 X 2 2  0()C 2 8 4 8 0 8 1 5 9 - 0 0 0 5

A 7 V 1 0 4 1 0 - 0 2 1 1 6 i C R Y S T A l ,  Q U A R T Z  9 . 9 5  M H Z 2 6 4 8 0 0 4 1 0 - 0 2 1 1

A 7  M I S C E L L A N E O U S  P A R T S

0 4 2 7 4 - 2 6 5 0 7 0 P C  B O A R D ,  B L A N K 2 6 4 6 0 0 4 2 7 4 - 2 6 5 0 7

A Q 0 4 2 7 4 - 6 6 5 0 8 5 1 d i s p l a y  a n o  k e y  C o n t r o l  b o a r d  a s s E m b l y 2 8 4 6 0 0 4 2 7 4 - 6 6 5 0 8

A S C  l 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . O l U F  * 8 0 - 2 0 »  Ï O O V D C  C E R 2 8 4 8 0 0 1 6 0 - 2 0 5 5
A 8 C ? 0 1 6 0 - 2 0 9 5 9 C A P A C I T O R . F X O  . O l U F  * 8 0 - 2 0 *  I O O V O C  C E R 2 8 4 8 0 0 1 6 0 - 2 0 5 5
A 8 C J 0 1 6 0 - 2 0 5 5 9 CAPAClTOR-FxO . 0 1 UF * 8 0 -3 0 *  ÏOOVDC CER 2 8 4 6 0 0 1 6 0 - 3 0 5 5
AflClI 0 1 6 0 - 3 0 5 5 9 CAPACITOR-FxO .o lU F  * 8 0 -3 0 *  ÏOOVDC CER 2 8 4 6 0 0 1 6 0 - 3 0 5 5
A 0 C 5 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X O  . O l U F  * 8 0 - 2 0 *  I O O V O C  C E R 2 8 4 8 0 0 1 6 0 - 2 0 5 5

6-20
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts(Cont'd).
Reference
Designation

HP Part 
Number

c

D
Qty Description Mfr

Code Mfr Part Number
« e c s 0 1 o o * 2 0 5 5 9 C * P » C l T 0 R - F x 0  , 0 1 U «  * 8 0 - 2 0 1 1  I O O V O C  c e h 2 8 0 8 0 0 1 6 0 - 2 0 5 5
« S C  7 o  1 0 0 - 2 0 5 5 9 C « P « C I T O R - f x O  . O l U F  * 8 0 - 2 0 *  I O O V O C  C E R 2 8 0 6 0 0 1 6 0 - 2 0 5 5
m e 0 1 6 1 1 - 2 1 1 5 5 9 C « P « C 1 T 0 R - F X D  . O l U F  * 8 0 - 2 0 *  I O O V O C  C E R 2 8 0 6 0 0 1 6 0 - 2 0 5 5
A 8 C 9 0 1 6 U - 2 0 S 5 9 C « P 6 C I 7 U R - F X D  . O l U F  « 8 0 - 2 0 *  I O O V O C  C E R 2 6 0 8 0 0 1 6 0 - 2 0 5 5
» 8 C | o 0 1 6 0 - 0 1 5 5 8 C A P A C I T O R - F X D  3 . 3 N F  + - 1 0 *  2 0 0 V D C  P O L Y E 5 6 2 8 6

« S C  I | 0 1 6 0 - 0 1 5 5 8 C A P A C I T O R - F X D  3 . 3 N F  + - 1 0 *  2 0 0 V D C  P O L Y E 5 6 2 8 6

« « C u 0 1 6 0 - 0 1 5 5 e C A P A C I T P R - F X D  3 . 3 N F  + - 1 0 *  2 0 0 V D C  P O L Y E 5 6 2 8 6

A e c i j O I B O - I O S O u C A P A C I T O R ,  F X D  1 0 0  U F  2 5 V 0 C " 2 6 4 6 0 0 1 6 0 * 1 0 5 0
A P C  1 ci 0 1 0 0 - 0 2 2 8 6 C A R A C 1 T O R - P X O  2 2 U F * - 1 0 *  1 S V 0 C  T « 5 6 2 8 6 1 5 0 0 2 2 6 * 6 0 1 5 8 2

m i s 0 1 6 0 - 2 0 5 5 9 C « R » C I T O r . F x D  . O l U F  * 8 0 . 2 0 *  Ï O O V D C  C E R 2 6 4 6 0 0 1 6 0 - 2 0 5 8

« e c u 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X O  . O l U F  * 6 0 . 2 0 *  Ï O O V D C  C E R 2 8 0 8 0 0 1 6 0 * 2 0 5 5
« B C l 7 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  . O l U F  « 8 0 . 2 0 *  Ï O O V D C  C E R 2 6 4 6 0 0 1 6 0 - 2 0 5 5
« 8 C | 8 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  . O l U F  « B O - 2 0 *  I O O V O C  C E R 2 8 0 8 0 0 1 6 0 * 2 0 5 5
* 8 C l « 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X O  . O l U F  « 8 0 * 2 0 *  I O O V O C  C E R 2 8 0 8 0 0 1 6 0 - 2 0 5 5

« S C S I ) 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  . O l U F  * 8 0 - 2 0 *  Ï O O V D C  C E R 2 6 4 8 0 0 1 6 0 - 2 0 5 5

1 S C  ? 1 0 1 6 U - 2 0 5 5 9 C A P A C I T O R . F X O  . O l U F  « 8 0 - 2 0 *  I O O V O C  C E R 2 6 0 6 0 0 1 6 0 - 2 0 5 5

« 8 C 2 2 0 1 6 0 - 2 0 5 5 9 C A P A C I T O P - F X D  . O l U F  ♦ 8 0 - 2 0 X  I O O V O C  C E R 2 8 0 8 0 0 1 6 0 - 2 0 5 S
A * C 2 3 0 1 5 0 * 0 1 2 1 5 C A P A C I T U R - F X O  . I U F  « 8 0 - 2 0 *  5 0 V 0 C  C E R 2 6 4 6 0 0 1 5 0 - 0 1 2 1
« B C 2 o 0 1 8 0 - 0 2 2 6 6 C A P A C I T O R - F X D  2 2 U F + - 1 Q X  1 S V D C  T A 5 6 2 6 6 1 5 0 D 2 2 6 * 6 0 1 $ B 2

* B L 1 0 1 0 0 - 3 1 3 6 5 C O I L  7 S U H  1 5 *  , 5 0 x , 8 7 5 L G - N 0 M 2 6 4 6 0 6 1 0 0 - 3 1 3 6

A 6 L  2 0 1 0 0 - 3 1 3 0 5 C O I l  7 5 U H  1 5 *  . 5 0 X . 8 7 5 L G - N 0 M 2 6 4 6 0 « 1 0 0 - 3 1 3 6
« 6 l J 0 1 0 0 - 1 7 6 8 6 C H O K E - W I D E  B A N D  2 M A X P 6 8 0  O H M S  1 8 0  M H Z 0 2 1 1 0 V K 2 0 0  2 0 / 4 8

* « U l 1 B 5 O - 0 0 1 0 3 i T R A N S I S T O P  N P N  S I  T 0 - I 8  P D « S 6 0 M w 2 8 4 8 0 1 8 5 4 - 0 0 1 6

« 9 H | 1 e t  o - o 2o s 7 N E T W O R K . R E S  8 - P I N - S I P  , 1 - P l N . S P C S 0 1 1 2 1 2 0 8 A 4 7 2
« e » ? 1 8 1 0 - 0 2 0 5 7 n e t w o r k . r e s  e - P i N - s i P  . i - p i n - s p c g 0 1 1 2 1 2 0 8 A 4 7 2
« « « 1 1 8 1 0 - 0 2 0 5 7 N E T W O R K . R E S  8 - P I N - S I P  , 1 - P I N . S P C G 0 1 1 2 1 2 0 8 * 4 7 2
* e i> 6 1 8 1 0 - 0 3 0 ! <1 3 N E T W O R K . R E S  1 6 . P I N . 0 I P  , 1 - P I N . S P C G 0 1 1 2 ! 3 1 6 8 5 1 0
» « «  7 1 « 1 0 - 0 3 0 1 4 N E T W O R K . R E S  1 6 . P I N . 0 I P  , 1 - P I N . S P C G 0 1 1 2 1 3 1 6 8 5 1 0

A Ö R B 1 8 1 0 - 0 3 0 1 4 N E T W O R K . R E S  1 6 - P I N - O I P  , 1 - P I N - S P C G 0 1 1 2 1 1 1 6 S 5 1 0
A P R 9 1 8 1 0 - 0 2 0 5 7 N f e T W O R K - B E S  e - P J N - S I P  . l - P J N - S P C ö 0 1 1 2 1 2 0 8 4 4 7 2
*  9 H  1 0 0 6 8 3 - 1 2 0 5 2 R E S I S T O R  1 2  5 *  . 2 5 W  FC T C - 4 0 0 / + 6 0 0 0 1 1 2 1
« B R 1  | 0 6 8 3 - 1 2 0 5 2 R E S I S T O R  1 2  5 *  . 2 5 W  FC T C - 4 0 0 / + 6 0 0 0 1 1 2 1
* B R | ? 0 6 8 3 - 1 2 0 5 2 R E S I S T O R  1 2  5 *  . 25 W  FC T C - 4 0 0 / + 6 0 0 0 1 1 2 1

« e S i 3 1 0 1 - 2 0 6 1 b 1 S W I T C H ,  T O G G L E  O I P - R O C K E » 2 8 4 6 0 3 1 0 1 - 2 0 6 1

A 6 U t 1 0 5 8 - 0 0 2 3 7 3 t r a n s i s t o r  a r r a v 0 1 9 2 B C A J 0 6 U
A A U ? 1 6 5 0 - 0 0 2 3 7 t r a n s i s t o r  a r r a y 0 1 9 2 6 C A 3 0 6 I E
« B U i 1 6 5 8 - 0 0 2 3 7 T R A N S I S T O R  A R R A Y 0 1 6 2 8 C A 3 0 6 Ï E
« B U a 1 0 2 n - o 6 ? 6 9 6 I C  T T L  6 4 . B I T  r a m  6 0 . N 3  0 - C 0 1 2 6 5 8 N 7 4 0 6 N
« B U S 1 H 2 0 - 0 6 2 8 9 I C  T T L  6 4 . B I T  R A M  6 0 - N S  0 - C 0 1 2 6 5 8 N 7 4 0 6 N

A 6 U 6 1 8 2 0 - 0 6 2 8 9 I C  T T L  6 4 - e t T  R A M  6 0 - N S  0 - C 0 1 2 6 5 S N 7 4 6 9 N
A R U 7 | 6 2 0 * l 1 9 4 6 1 I C  C N T R  T T L  L S  S I N  U P / O ü H N  S Y n C h R O 0 1 2 6 5 8 N 7 4 L 8 1 6 3 N

8 N 7 4 L 8 1 6 1 N

8 N 7 4 L 6 7 4 N
8 N 7 4 8 6 N

A 0 U 8 1 8 2 0 - 1 2 7 8 7 2 I C  C N T R  T T L  L S  B I N  U P / D O W N  S Y N C H R O 0 1 2 9 5

A A U 9 1 8 2 0 - 1 1 1 2 8 I C  F F  T T L  L S  O - T Y P E  P O S - E O G E - T R I G 0 1 2 6 5
A e u i o 1 8 2 0 - 0 6 2 8 9 I C  TTl. 6 4 - 8 I T  r a m  b O - N S  0 - C 0 1 2 9 5

« B U I  1 1 8 2 0 - 0 6 2 8 9 I C  T T L  6 A - B I T  R A M  6 0 - N S  0 - C 0 1 2 6 5 8 N 7 4 6 R N
4 t ) U 1 2 1 0 2 0 - 0 6 2 8 9 I C  T T L  6 4 - B I T  R A M  6 0 - N S  0 - C 0 1 2 9 5

A 8 U 1 3
a r u h i

1 8 2 0 - 1 1 6 6  

1 8 2 o - l 0  I S
1
4 1

I C  I N V  T T L  L S  H E K  1 - I N P  
I C  S C H M I T T . T R I C  T T L  L S ' N A N O  O y A L  4 - I N P

0 1 2 6 5

0 1 2 * 5
S N 7 4 L 8 0 4 N

8 N 7 4 1 8 1 3 N

8 N 7 4 L S 1 9 1 N« B U I  5 1 8 2 0 - 1 2 7 8 7 I C  C N T R  T T L  L S  S I N  u P / O O w N  S Y N C H R O 0 1 2 6 5

« R U | 6 1 8 2 0 - 1 2 0 2 7 1 I C  G A T E  T T L  L S  N A N D  T P L  3 - I N P 0 1 2 6 5 8 N 7 4 L S 1 0 N

A B  m i s c E L L A N E O U S  P A R T S

« B i l 0 U 2 7 9 - 2 6 5 0 8 1 P C  B O A R D ,  b l a n k 2 6 0 8 0 0 4 2 7 4 - 2 6 5 0 6

A 9 0 4 2 7 4 - 6 6 5 0 9 P C  BOAR D A S S E M B L T  ( S T A N D A R D )

A 9 0 0 2 7 6 - 6 6 5 1 0 3 MPU B O AR D  A S S E M B L Y
0 4 2 7 4 - 6 6 5 1 4( F O R  O P U Ü N  0 0 3  O N I T l  ? ------s

FOR O P T .  0 0 3  U S E  U 1 4 ,  U 1 5 ,  U 2 5  A N D ( B T 1  )

A 9 0 « 2 7 ü . 6 6 5 1 7 6 m p u  b o a r d  a s s E m b l y  ( F o h  o p t , 1 0 1  o n l y ) 

F O R  O P T ,  1 0 1  U S E  U I 0 O N L T
2 8 0 6 0 0 4 2 7 4 - 6 6 5 1 7

A9 0 4 2 7 9 - 6 6 5 1 8 7 1 M p u  B O A R D  A S S E M B L Y

( F O R  O P T ,  0 0 3  P L U S  1 0 1  O N L Y )

F O R  O P T ,  0 0 3  P L U S  1 0 1  U S E  U 1 4 ,  U l 5 »  U 2 5 ,

2 6 0 8 0
0 4 2 7 6 - 6 6 5 1 8

A N D  U 1 0 )

A 9 B T 1 1 4 2 0 - 0 1 2 5 B A T T E R Y  L I T H I U M  2 . 8 V

A 9 C 1 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . O l U F  ♦ 8 0 * 2 0 *  Ï O O V D C  C E R 2 6 4 6 0
0 1 6 0 - 2 0 5 5

A 9 C 2 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X O  . O l U F  ♦ 8 0 - 2 0 Ï  Ï O O V D C  C E R
2 6 4 6 0

A9C3 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  , O l U F  * 6 0 * 2 0 %  Ï O O V D C  C E R 0 1 6 0 * 2 0 5 5

A 9 C 9 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X O  « O l U F  ♦ 8 0 * 2 0 *  I O O V O C  C E R 2 8 4 8 0
0 1 6 0 - 2 0 5 5

0 1 6 0 - 2 0 5 5

0 1 6 0 - 2 0 5 5
« B C S O U O - 2 0 5 5 9 C A P A C I T O R - F X D  « O l U F  ♦ 6 0 - 2 0 *  I O O V O C  C E R

2 8 0 8 0

A 9 C b 0 1 0 0 - 2 0 5 5 9 C A P A C I T O R . F X D  . O l U F  t B O - 2 0 *  I O O V O C  C E R
2 8 0 6 0
2 8 0 8 0

0 1 6 0 - 2 0 5 50 1 6 0 - 0 1 3 9 1 C A P A C I T O R - F X D  2 2 0 R F  ♦ - » *  3 0 0 V D C  M I C A

0 1 6 0 - 2 0 5 5 9 C A P A C I T 0 R * F X D  , 0 1 U F  ♦ 8 0 - 2 0 *  Ï O O V D C  C E R 0 1 6 0 - 0 1 3 4

0 1 6 0 - 2 0 5 50 1 5 0 - 0 1 2 1 5 C A P A C I T O R - F X O  . I U F  « 8 0 - 2 0 *  S O V O C  C E R
2 6 4 6 0

‘ 1 C | 0 0 1 6 0 - 2 3 0 7 u 2 C A P A C I T O R . F X O  I I 7 P F  « . 5 *  3 0 Q V O C  M I C A
2 8 0 8 0

0 1 5 0 * 0 1 2 1

0 1 6 0 * 2 1 0 7

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts(Cont'd).
Reference
Designation

HP Part 
Number

| 
O

 
O

 
|

Qty Description Mfr
Code Mfr Part Number

* 9 C  1 1 0 1 6 0 - 2 3 0 7 0 C A P A C I T O R - F X D  0 7 P F  * - S X  J O O V D C  * I C A 2 0 4 0 0 0 1 6 0 - 2 3 0 7
‘ 9 C t ? o i e o - o ? 2 9 7 C A P A C I T O P - F X D  3 3 U F + - 1 0 X  l O V D C  T A 5 6 2 8 9 1 5 0 D 3 3 6 X 9 0 1 0 B 2
* 9 C  1 J 0 1 0 0 - 0 2 9 1 3 1 C A P A C I T O R - F X D  1 U F + - 1 0 X  3 5 V 0 C  T A 5 6 2 8 9 1 5 0 D 1 0 5 X 9 0 3 5 A 2
A 9 C l ( l 0 1 6 0 - 2 0 5 % 9 C A P A C I T O R . F X D  . 0 I U F  ♦ 6 0 - 8 0 »  Ï O O V D C  C E R 2 6 9 6 0 0 1 6 0 - 2 0 5 5
A 9 C 1 5 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  . O l U F  ♦ 8 0 - 2 0 *  Ï O O V D C  C E R 2 0 6 6 0 0 1 6 0 - 2 0 5 5

‘ 9 C I 6 0 1 6 0 - 2 0 5 5 Q C A P A C I T O R - F X O  , 0 1 U F  ♦ 8 0 - 2 0 *  Ï O O V D C  C E R 2 0 9 0 0 0 1 6 0 - 2 0 5 5
A 9 C 1 7 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  a 0 U J F  ♦ 6 0 - 2 0 X  I O O V O C  C E R 2 6 9 6 0 0 1 6 0 - 2 0 5 5

A 9 C l e 0 U U - 2 0 5 5 9 C A P A C I T O R - F X D  « O l U F  ♦ 6 0 - 2 0 X  Ï O O V D C  C E R 2 6 4 6 0 0 1 6 0 - 2 0 5 5
A 9 C  1 9  • 0 1 6 0 - 2 0 5 5 9 C A P A C i T O R - F x D  . O H I *  ♦ 8 0 - 2 0 *  Ï O O V D C  C E R 2 6 9 6 0 0 1 6 0 - 2 0 5 5

‘ 9 C 2 0 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  # o 1 U F  + 0 O - 2 O X  Ï O O V D C  C E R 2 6 9 6 0 0 1 6 0 - 2 0 5 5

A 9 C 2 1 0 1 5 0 - 0 1 2 1 5 c a p a c i t o r - f x o  . i u f  a s o - e o *  s o v d c  c e r 2 6 9 6 0 0 1 5 0 - 0 1 2 1
a 9 C 2 ? 0 1 8 0 - 0 1 9 7 6 C A P A C I T O R - F X D  2 * 2 U F 1 O X  2 0 V D C  T A 5 6 2 B 9 | 5 0 D 2 2 5 x 9 o 2 0 A 2
A 9 C 2 3 0 1 6 0 - 0 2 2 6 6 C A P A C I T O R - F X D  2 2 U F * - | O X  I 5 V D C  T A 5 6 2 6 9 1 $ 0 0 2 2 6 X 9 0 1 $ 8 2
A 9 C 2 U 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . o l U F  ♦ 0 u - 2 o X  Ï O O V D C  C E R 2 6 9 6 0 0 1 6 0 * 2 0 5 5
A 9 C 2 5 0 1 8 0 - 0 1 9 7 6 C A P A C I T O R - F X D  2 , 2 U F t - i 0 X  2 0 V D C  T A 5 6 2 8 9 1 5 0 D 2 2 5 X 9 0 2 0 A 2

A 9 C J 6 0 1 5 0 - 0 1 8 1 5 C A P A C I T O R - F X D  . t U F  ♦ 6 0 - 2 0 X  S o V D C  C E R 2 0 9 0 0 0 1 5 0 - 0 1 2 1
A 9 C j ? 0 1 5 0 - 0 1 2 1 5 c a p a c i t o r - f x o  . i u f  a s o - p o *  s o v d c  c e r 2 6 4 0 0 0 1 5 0 - 0 1 2 1
‘ 9 C 2 8 0 1 6 0 - 2 2 0 0 u C A P A C I T O R - F X D  3 3 0 P F  a - 5 *  3 0 0 V D C  M I C A 2 6 4 0 0 0 1 6 0 - 2 2 0 0

A 9 C R 1 1 9 0 1 - 0 5 1 0 6 D I 0 0 E - 8 C H 0 T T K Y 2 0 4 0 0 1 9 0 1 - 0 5 1 6
A 9 C R 2 1 9 0 1 - 0 5 1 6 6 D I O D t - S C H O T T K V 2 0 4 0 0 1 9 0 1 - 0 5 1 8
A 9 C R 3 1 9 0 1 - 0 0 2 5 2 D I O D E . G E N  P R P  1 0 0 V  2 0 0 M A  D O - 7 2 0 4 0 0 1 9 0 1 - 0 0 2 5
A 9 C R 0 1 9 0 1 - 0 0 2 5 2 D I O D E - G E N  P R P  1 0 0 V  2 0 0 M A  D O - 7 2 0 4 0 0 1 9 0 1 - 0 0 2 5
A 9 C r 5 1 9 0 1 - 0 0 9 0 1 D I O D E - S w I T C H I N G  3 0 V  S O M A  2 N S  D O - 3 5 2 6 0 8 0 1 9 0 1 - 0 0 9 0

* 9  J  J 2 1 2 0 0 - 0 6 5 4 1 SOCK ET- IC  40-C0NT 2 0 4 0 0

A 9 L  t 9 1 0 0 - 1 7 8 8 6 C H O K E . W I D E  B A N D  Z M A X « 6 Ö 0  O H M S  J 8 C  M H Z 0 2 1 1 9 V K g O O  2 0 / 4 0
A 9 l £ 9 1 0 0 - 3 1 3 9 5 C O I L  7 5 U H  1 5 *  . 5 D X . 6 7 5 L G . N O M  —  ' 2 0 4 0 0 9 1 0 0 - 3 1 3 9

A 9 a i 1 8 5 3 - 0 0 1 5 7 2 T R A N S I S T O R  P N P  s i  P D » 2 0 0 M «  F T » 5 0 0 m H Z 2 6 9 6 0 1 8 5 3 - 0 0 1 5
A 9 0 2 1 0 5 3 - 0 0 1 5 7 T R A N S I S T O R  P N P  S I  P D » 2 0 0 m *  P t » 5 0 0 M m 2 2 8 9 8 0 1 6 5 3 - 0 0 1 5

A 9 R 1 1 8 1 0 - 0 3 0 5 6 3 N E T W O R K . R E S  9 - P I N - S I P  , 1 - P I N . S P C G 2 0 4 0 0 1 8 1 0 - 0 3 0 5
A 9 R 2 1 8 1 0 - 0 3 0 5 8 N E T w O R K . R E S  9 . P I N . S I P  , 1 - P I N - S P C G 2 0 4 0 0 1 8 1 0 - 0 3 0 5
A 9 R J 1 8 1 0 - 0 3 0 5 6 N E T W O R K . R E S  9 . P J N . S I P  . j . P I N . s P C G 2 0 4 0 0 1 8 1 0 - 0 3 0 5
A9Rt i 0 6 6 3 - 1 0 3 5 1 R E S I S T O R  I O K  5 *  . 2 5 *  F C  T C 6 . 9 O 0 / a 7 o 0 0 1 1 2 1 C B 1 0 3 S
A 9 R 5 0 6 8 3 - 2 2 0 5 9 R E S I S T O R  2 2  5 *  , 2 5 *  F C  T C * - 9 0 0 / a 5 0 0 0 1 1 2 1 C B 2 2 0 5

A 9 « 6 0 6 0 3 - 1 2 0 5 7 R E S I S T O R  1 2  5 *  , 2 5 *  F C  T C » . 9 0 0 / f 5 0 0 0 1 1 2 1 C B 1 2 0 5
A 9 R 7 0 6 0 3 - 2 2 0 5 9 R E S I S T O R  2 2  5 X  , 2 5 W  F C  T C o . u o u / * S o o 0 1 1 2 1 C B 2 2 0 5
A 9 R 0 0 6 8 3 - 1 2 0 5 7 R E S I S T O R  1 2  5 *  . 2 5 *  F C  T C o - u 0 0 / + 5 0 0 0 1 1 2 1 C S 1 2 0 5
A 9 R 9 0 6 8 3 - 1 5 1 5 2 R E S I S T O R  1 5 0  5 *  . 2 5 *  F C  T C » - 9 0 0 / * 6 0 0 01121 CS 1515
‘ 9 9 1 0 0 6 0 3 - 1 5 1 5 2 R E S I S T O R  1 5 0  5 *  . 2 5 *  F C  T C 6 - 9 Q 0 / A 6 0 0 0 1 1 2 1 c a 1515

A 9 R 11 1 8 1 0 - 0 2 6 9 3 N E T W O R K . R E S  9 . P I N . S I P  . j . P I N . S P C G 2 6 9 8 0 1 8 1 0 - 0 2 6 9

A 9 R 1 2 0 6 0 3 - 2 7 1 5 6 R E S I S T O R  2 7 0  5 X  , 2 5 *  F C  T C » - 4 0 0 / f 6 0 0 0 1 1 2 1 C 8 2 7 1 5
A 9 R 1 3 0 6 6 3 - 2 7 1 5 6 R E S I S T O R  2 7 0  5 X  , 2 5 *  F C  T C a - u o O / ^ 6 0 0 0 1 1 2 1 C 8 2 7 I 5
4 9 * 1 4 0 6 0 3 - 4  7 1 5 0 R E S I S T O R  9 7 0  5 *  , 2 5 *  F C  T C " - 9 0 0 / + 6 0 0 0 1 1 2 1 C 8 9 7 1 5
A 9 R 1 5 0 6 9 8 - 9 5 0 1 3 1 R E S I S T O R  5 9 *  1 *  , i 2 5 *  F  T C « 0 * * 1 0 0 2 4 5 4 6 C 9 - l / 8 - 7 0 - 5 9 0 2 * F

A 9 R  J 7 0 6 8 3 - 1 0 3 5 1 R E S I S T O R  I O K  5 *  . 2 5 *  F C  T C “ - 9 0 0 / * 7 0 0 0 1 1 2 1 C 0 1 O 3 S
A 9 R l f t 0 6 0 3 - 1 0 3 5 1 R E S I S T O R  I O K  5 *  . 2 5 *  F C  T C » - 9 o O / + 7 o O 0 1 1 2 1 C 8 1 0 J 5
A 9 R 1 9 0 6 0 3 - 9 7 9 5 6 R E S I S T O R  9 7 0 K  5 *  . 2 5 *  F C  T C « - 6 0 0 / a 9 0 0 0 1 1 2 1 C 0 4 7 4 5

‘ 9 9 2 0 0 6 0 3 - 1 0 2 5 9 R E S I S T O R  I K  S X  , 2 S W  F C  T C « - 4 0 u / » 6 0 0 0 1 1 2 1 C 8 1 0 2 5
‘ 9 9 2 1 1 6 1 0 - 0 2 6 9 3 N E T W O R K . R E S  9 . P I N . S I P  , 1 - P I N - S P C G 2 0 4 0 0 1 8 1 0 - 0 2 6 9

‘ 9 9 2 2 0 6 8 3 - 9 7 9 5 6 R E S I S T O R  9 7 0 *  5 *  . 2 5 *  F C  T C « . 8 0 0 / F 9 ( U i 0 1 1 2 1 C B 4 7 4 $
A 9 R 2 J 0 6 0 3 - 1 0 1 5 7 R E S I S T O R  1 0 0  5 *  , 2 5 *  F C  T C * - “ 0 0 / A 5 0 0 0 1 1 2 1 C 0 1 O 1 5

A 9 R 2 9 0 6 6 3 - 1 0 3 5 1 R E S I S T O R  1 0 *  5 *  , 2 5 *  F C  T C 9 - 9 0 0 / A 7 0 0 0 1 1 2 1 C B 1 0 3 5

‘ 9 9 2 5 0 6 0 3 - 1 0 3 5 1 R E S I S T O R  1 0 *  5 *  . 2 5 *  F C  T C « - 9 0 0 / a 7 0 0 0 1 1 2 1 C 8 1 0 3 5

A 9 3 1 3 1 0 1 - 1 9 7 3 7 2 S W I T C H ,  9 L I D E  7 . J A - N S 2 0 4 0 0 3 1 0 1 - 1 9 7 3

A 9 U 1 1 8 1 8 - 1 1 3 4 7 1 I C .  MA SK -R O M 2 0 4 0 0

A 9 U 3 1 8 1 8 - 1 1 3 5 7 1 I C .  MA SK -R O M 26960

A 9 U 5 ' 1 8 1 8 - 1 1 3 6 9 1 I C ,  MA SK -R O M 28980

A 9 U 7 1 8 1 8 - 1 1 3 7 1 t I C ,  MA SK -R O M 2 6 9 8 0

A 9 U 1 0 1 8 1 8 - 1 1 3 9 3 1 I C ,  MA SK -R O M 2 0 4 0 0
4 9 U 1  ? 1 61 6-0*138 0 2 I C  N M O S  9 K  R A M  S T A T  9 5 0 . N S  3 - S 3 4 6 4 9 P 2 1 1 9

‘ 9 U  l 3 1 6 1 6 - 0 0 3 6 0 I C  N M O S  4 K  R A M  S T A T  4 5 0 - N S  3 - 3 3 4 6 4 9 P 2 1 1 9
A 9 U l t i 1 0 1 8 - 0 7 9 6 7 2 I C  C M O S  J K  R A M  S T A T  3 5 0 - N S  3 - S 26960 1 0 1 0 - 0 7 9 6

A 9 U t S 1 8 1 8 - 0 7 9 6 7 I C  C M O S  1 *  R A M  S T A T  3 5 0 - N S  3 - S 2 6 9 6 0 1 0 1 0 - 0 7 9 6
A 9 U I 6 1 0 2 0 - 1 2 1 6 3 I C  D C D R  T T L  L S  3 - T 0 - 6 - L I N E  3 - I N P 0 1 2 9 5 0 N 7 4 L 3 1 3 0 N

A 9 U I  7 1 6 2 0 - 2 0 2 0 3 6 I C  D R V R  T T L  1 8  L I N E  D R V R  O C U 0 1 2 9 $ S N 7 9 L 8 2 9 9 N

A 9 U 1 R 1 6 2 0 - 1 0 6 0 3 1 I C  M I C P R O C  N M O S  6 — 6 I T 0 9 7 1 3 M C 6 8 0 0 L
‘ 9 U l 9 1 8 2 0 - 1 1 O 0 6 I C  G A T E  T T L  L S  N O R  Q U A D  2 - I N P 0 1 2 9 5 S N 7 4 L S 0 2 N

A 9 U 2 0 1 8 2 0 - 0 6 0 3 6 1 I C  I N V  T T L  8  H E X  1 - I N P 0 1 2 9 5 8 N 7 4 8 0 4 N
‘ 9 U 2 1 1 6 2 0 - 1 1 9 7 9 I C  G A T E  T T L  L S  N A N D  O U A D  2 - I N P 0 1 2 9 5 8 N 7 4 L 8 0 0 N
A 9 U 2 2 1 6 2 0 - 1 2 1 6 3 I C  D C D R  T T L  L S  3 - T O - 8 - L I N E  3 - I N P 0 1 2 9 5 8 N 7 9 L 8 1 3 B N
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Table 6-3. Replaceable Parts(Cont'd).
Reference
Designation

HP Part 
Number

c
D Qty Description Mfr

Code Mfr Part Number

A9U23 1020-140) 6 2 IC BFR TTL LS NON-INV H£X 1-INP 01245 3N74LS367AN
A9U2S 1026-0406 5 1 8-OIP-P 32243 1CLB212CPA
A9U26 1 h2')-0661 0 1 IC GATE TTL OR QUAD 2-INP 01295 8N7432N
A9U?7 1020-1)07 9 IC GATE TTL LS NAND QUAD 2-INP 01245 8N74LS00N
A9U28 1020-1216 3 IC OCDR TTL LS 3-T0-6-LINE 3-INP 01245 SN74L8138N

A9(J29 102ü-2O2ü 3 IC DRVR TTL LS LlNÉ DRVR OCTL 01245 8N74LS244N
A9U30 1406-0075 2 t DIODE-ARRAy 40V 400MA 28460 1906-0075
A OU J1 lB2<>-1994 4 2 IC DRVk TTL LS LINE DRVR OCTL 01245 8N74L8243N
A9U32 1820-1990 4 IC DRVR TTL LS LINfe DRVR OCTL 01245 8M74L9243N
A9U33 1820-1091 6 IC BFr TTL LS NON-INV ME» 1-INP 01245 8N74L3367AN

A9U3U 1020-1144 1 IC INV TTL LS HEX 1-INP 01245 8N74L804N
49UJ5 1026-0100 0 1 IC TIMER TTL MONO/ASTBL 04713 MC1455PI

A 9 w i 81*9-0005 ü WIRE 22AWG w PVC 1X22 ÖOC 26460 6159-0005
A9rt? 8159-0005 0 wIRE 22A»G * PvC 1 X2 2 8 0 C 28480 6159-0005
A9mJ 6154-0005 0 MIRE 22AUS w PVC 1*82 80C 26480 6159-0005
AOWU 8159-0005 0 WIRE 22AwG *  PVC 1*82 SoC 26480 6159-0005
A9m5 9154-0005 0 a IP£ 22AWG w PVC 1X22 80C 26480 6159-0005

A9^6 0154.0005 0 ftlRE 28AWS « PVC 1x22 SOC 26480 6159-0005

A9 MISCELLANEOUS PARTS

00270-26509 2 PC BOARD, BLANK 26460 04274-26509

AIO 0 4 2 7 4 - 6 6 5 2 0 9 1 DISPLAY AND KEYBOARD ASSEMBLY 28480 0 4 2 7 4 - 6 6 5 2 0

AlOCl 0180-0228 6 CAPACIT0R-P*0 22üFt-10X 15vDC TA 56284 1SoD226x9o 1562
AJ0C2 0160-2055 9 CAPACITOR-F*D .OlUF 760-20% ÏOOVDC CER 26460 0160-2055
A10CS 01eo-2o55 9 CAPACITOR-FXD «OlUF ♦60-20% ÏOOVDC CER 26480 0160-2055
Al o c a 01©0-2055 9 CAPACITOR.FXD ,01UP *80-20% IOOVOC CER 26460 0160-2055
A 1 OCS 01b<)-2055 9 CAPACITOR-FXD ,01UF +80-20X ÏOOVDC CER 28480 0160-2065

A 1 öCö 0 1 O0-2055 9 CAPACITOR.FXD .OlUF ♦60-20% ÏOOVDC CER 26400 0160-2055
AtOC? 0160-2055 9 CAPACITOR-FXO ,01UF +80-20% ÏOOVDC CER 26460 0160-2055
AJ0C8 0160-2055 9 CAPAClTOR-FxO .OlUF ♦80-20% ÏOOVDC CER 28480 0160-2055
AJOCO 0160-2055 9 CAPACITOR.FXO .OlUF 780-20% ÏOOVDC CER 26460 0160-2055
A 1 OC 1 0 0160-2055 9 CAPACITOR.FXD .OlUF 760-20% ÏOOVDC CER 28460 0160-2055

AJ OC 11 0160-2055 9 CAPACIT0R-F*D .OlUF 780-20% ÏOOVDC CER 28460 0160-2055
A10C1? 0loo-2o55 Q CAPACITOR-FXD .OlUF *60-20% ÏOOVDC CER 28480 0160-2055
AtUCI J 0160-2055 9 CAPACITOR-FXD .OlUF *60-20% ÏOOVDC CER 28480 0160-2085

MODsl 1490-0406 6 35 LED-V!3IBl E LUM-j nT«ImCO IP"20MA-m AX 28460 5082-4684
A t 0DS2 [490-0540 3 12 DISPLAY-NüM-SEG 1 -CHAR .4 3 -H 26480 5082-7650
AlODSJ 1990-05«0 3 DISPLAY-NUM.SEG 1-CHAR ,43-H 26460 5062-7650
A i o o s a 1990-0*40 3 DIsPLAY-NuM-SEC 1-CMAr ,43-M 26460 5082-7650
Al0DS5 1990-0540 3 DI3PLAy-n um-SEG 1-CHAR ,43-n 26480 5062-7650

4)0036 1490-0540 3 DISPLAY.NUM-SEG 1-CHAR ,43-H 28460 5082-7650
A100S7 1990-0500 3 DISPLAY-NyM.gEG 1-CHAR ,43-H- 26480 5082-7650
4 1 Ü 0 S ? 149(i.0617 5 u DISPLAY-AN-DUT mat l-CHAR .3-H 28460 1990-0617
A10D39 1490.0617 5 DISPLAY-AN.OOT MAT i-char ,3-h 26460 1990-0617
» 1 OOsl0 1490.0540 3 DISPLAY-NUM-SEG 1-CHAr ,43-H 28460 5062-7650

4 1 0031 t 1990-0540 3 DISPLAY.NUM.SEG 1-CHAR ,43-H 26460 5002-7650
AI0DS12 1490-0540 3 DISPLAY-NuM.SEG 1 -CHAR ,U3-h 28480 5062-7650
A1ODS13 1490-0540 3 DISPLAy-NuM.SEG 1 -CHAR ,43-H 26460 5062-7650
4IO0SIU 1 99o-o590 3 DISPLAY-NuM.SEG l.CHAR ,43-H 28480 5082-7650
A|00815 149(|.054o 3 DISPLAY.NUM.SEG 1-CHAR ,43-H 26400 5082-7650

4I00S16 1490-0617 5 DISPLAY-AN-OOT mat I-c ha r .3-H 26460 1990-0617
4 1 OOs 1 7 1990-0617 5 DISPLAY-AN-DOT mat I-Ch AR ,3-H 28460 1990-0617
* 1 0 0 3 X 9 1990-093* 4 3 DISPLAY-NUM-SEG I-char ,3-h 28460 5082-7730, CAT B-E
Ai00919 1990-0434 4 - DISPLAY.NU*.3EG 1-CHAR ,3-H 26460 5062-7710, CAT 8.C
4100920 1990-0434 4 DISPLAY-NUM-SEG 1-CHAR ,3-H 26460 5062-7730, CAT 8-t

4)00921 I99u-0<J86 6 LED-vIsIBLE LuM.INT»lMCD IF«2oMA.MAX 28460 5082-4684
AI0DS22 1990-0486 6 LED-VISIBl E LUm -INT»1MC0 IF«20MA.m Ax 26460 5062-4684
4|0D925 J99C-Ü4Ö6 6 LED-VISIBLE LUM-JNTaiMCD IF«20MA-MAX 28460 5082*4664
Aior)S?« 199(1.0496 6 l e d-vis ible l u m-i n t*imcd IF«20MA.m Ai 28460 5082-4664
a j u d s?5 1990-0517 4 1 LED-VISIBLE LUM-INT»3MC0 IF.20MA.MAx 26480 5062-4655

4)00926 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LU*-INT«l*CD IF»2<)MA.MAX 26460
A1U0S27 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM-INTilMCD IF«20MA-MAX 28480
A100S28 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE lUM-inT*1MCD IF*20MA-MAx 28460
Al 00329 1 9 9 0 - 0 6 6 5 6 LtD.VISIBLE LUM-INT*1MC0 IF"20MA.MAx 26480
4lODsJO 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM-INT«1MCD IF.20MA-MAX 26460

4 |oD S3 ) 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM.INT«lMCD IF«2(jMA.MAX 26460
A1ODg 32 1 9 9 0 - 0 6 6 5 6 LED-VISIBlE LUM-INT*1m CD IP.20MA.MAX 28460
41003JJ 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM-INT«lMCD IFb2o mA-MA* 26480
4100334 1 9 9 0 - 0 6 6 5 6 LED.VISIBLE LuM.INT.lMCD IF.2oMA.MAx 26480
A l OOs35 1990-0486 6 LED.VISIBLE LuM.INT.lMCD IF.2o «A-MAx 26460 5082-4684

See introduction to this section for ordering information
*Indicates factory selected value 6-23
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A|0DS3b 1 9 9 0 - 0 6 6 5 b LED-VISIBLE IUM.INTb iMCO IFb2o mA-max 26960
M0DS37 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM-INT«1MC0 IFb2o“A..“A» 26460
M0DSJ8 1 9 9 0 - 0 6 6 5 6 LED-VISIBLE LUM*INT«1MCD IF«2oMA.MAx 26460
Ai 00339 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM-INTb i mCO IFb 20MA-max 28460
*100690 1 9 9 0 - 0 6 6 5 6 LED.VISIBLE LUM.INTb IMCD IF»20«A-1JA)( 28960

*100341 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM-INTs jMCD IFb*OMA-MAX 26960
A l 00302 1 9 9 0 - 0 6 6 5 6 LED.VISIBLE LUM.jNTatMCD IFagoMA.MAX 26460
M0D3ÜJ 1 9 9 0 - 0 6 6 5 b LED.VISIBLE LUM.lNTaiMCD 1F«20m A-MAx 264604 1 0 0 S tl U 1 9 9 0 - 0 6 6 5 b LED.VISIBLE LUM.INTUMCD IFago^A-MAx 26460
A i o o s a s 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM-lNTajMCD IFi2o*A.max 28460

*I00S06 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM.INTb iMCD IFb*0mA-MAX 26980
*100697 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM.lNTt|MCD IFb20mA-MAX 26960
A j o o s u e 1 9 9 0 - 0 6 6 5 b LED.VISIBLE LUM.INTsiPCD 1Fb20m A»MAx 28460
A100S49 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM-INTb |MCD 1Fb20MA-MAx 26460
A100SS0 1 9 9 0 - 0 6 6 5 b LED*VISIBLE LUM-inTb Imco IFb20MA-*AX 28460

A1 00551 1 9 9 0 - 0 6 6 5 b LED-VISIBLE LUM.INTbiMCD IFb*o m A.MAX 26480
Al 00652 199<)-04Ö6 b LEO-VISIBLE LuM-INT*1MCD IFb2o«A-MAx 26460 5082-4664
A j00853 1 990-0986 b LED-vISIBLE LUm *INTb 1MCD IFb 2o m A.max 26480 5062-4664
Al 00950 199o-048b b LED.VISIBLE LUM-INT»1*CD IFb2o m A-MAx 26480 5062-4664
A|0DSSS 1990-9986 b LED-VISIBLE LUM.INTb jMCD IFb20*A.MAX 28180 5062-4664

A10J2 1 2 0 0 - 0 6 3 8 9 12 SOCKET-IC 14-CONT DIP-SLDR 
SOCKET POR DS2 THROüGH'057

26460

‘IOJJ 1 2 0 0 - 0 6 3 8 9 SOCKÊT-IC 14-CONT DIP-SLDR 26980
A1 0 JO 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 19-Co n T d i p-slor 26460
A1 0 J5 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 14-CONT DIP-SLDR 26960

AlOjb 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 1«-C0NT DIP-SLDR 26460
AI0J7 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 14-CONT DIP-SLDR 26460
Aioje 1200-0424 9 4 SOCKET-ELEC (MISC ITEM)

14-PIN SOCKET FOR DS8, 9, 16, AND 17
26460 1200-0024

A1 0 J9 1200-QÜ2Ü 9 SDCKET-ELEC (MIsC ITEM) 26460 1200-0424

‘lOJlO 1 2 0 0 - 0 6 3 8 9 SOCKET.IC 14-CONT DIP-SLDR 26960
* 1 0 J1 1 1 2 0 0 - 0 6 3 8 9 SUCKET-IC 14-CONT DIP-SLDR 26460
A 1 0 J 1 2 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 14-CONT DIP-SLDR 28460
‘lOJlJ 1 2 0 0 - 0 6 3 8 9 SOCKET-IC 19-CONT OIP-s lOR 26960
A 1 0 J1 0 1 2 0 0 - 0 6 3 8 9 SOCk ET-IC 19-Co m T DIP-SLDR 26460

A1 0 JI 5 1 2 0 0 - 0 6 3 8 9 SÜCKEt-IC 19-CONT DIP-SLDR 28480
A10JI6 1 20r>-0<»24 9 SOCKET-ELEC (MISC ITEM) 26460 1200-0424
A10JI 7 120l)-0«2« 9 SOCKET-ELEC (MISC ITEM) 26460 1200-0424
AI0JI8 1200.0508 0 3 SOCKET-IC 14-CONT DIP-SLDR 

SüCKET FOR DS18 Th RQUGM DS20
26480 1200-0506

*IOJlO 1200*0506 0 SOCkET-IC 19-Co n T OIP-Sl OR 28980 1200-0508
A10J20 I20U-0S08 0 SUCKET-IC 14-CONT DIP-SLDR 28460 1200-0508

AJ0KC1 5091-025? 7 6 KEy CAP 28960 5041-0262
M0KC2 5091-0252 7 KEY CAP 26460 5041-0252
A10KC3 5091*0351 7 3 KEY CAP 20460 5041-0351
A|OK C 0 5091-0252 7 KEV CAP 26460 5041-0252
A10KCS 5091-0252 7 K E V CAP 26460 5041-0252

*10*C6 5091-0252 7 KEY CAP 26900 5041-0252
A10KC7 5091-0252 7 KEY CAP 26960 5041-0252
A10KC6 5091-0351 KEY CAP 28960 5041-0351
AiOKCQ 5OU1-0351 KEY CAP 26480 5041-0351
AI0KC10 50“ 1 -030‘> 5 8 KEY CAP 28480 5091-0309

‘lOKCtl 5041-1)309 5 KEY CAP 28480 5091-0309
«I0KCI2 5091-0318 b 15 ♦ LK CAP- PTY GpAY * 28460 5091-0318
‘I0KCIJ 5041*0318 b •LK CAP- PTT 0R4Y 26460 5041-0316
Aiokcio 5091-0309 5 KEY cap 26480 5091-0309
A 1 OKC 1 5 5041*0309 5 KEY CAP 26460 5041-0309

‘10KC16 5041-0318 b ♦LK CAP- PTY GRAY 26960 5041-0318
A | OKC 1 7 5041-0318 b ♦LK CAP- PTY GRAY 26460 5091-0318
AiOKcie 5041*0318 b ♦LK CAP- PTY GRAY 26460 5041-0316
AI0KC19 5091-0318 6 ♦LK CAP- PTY GRAY 26460 5041-0318
A1OKC 20 5041-0309 5 KEY CAP 26460 5091-0309

A|0KC?l 5091-0309 5 KEY CAP 26480 5091-0309
A10KC22 5041-0318 b ♦LK CAP- PTY GRAY 28460 5091-0318
AI0KC23 5u41*0318 b ♦LK CAP- PTY GRAY 26460 5041-0310
AiOKCSti 5091-0318 b ♦LK CAP- PTY GRAY 28980 5041-0318
A10KC25 5091-0318 b •LK CAP- PTT CRAY 26960 5091-0318

A10KC30 5041-0318 b *LK CAP- PTY GRAY 26460 5041-0316
A10 AC 51 5091-0318 b ♦LK CAP- PTY GRAY 28960 5091-0318
‘|0«C3? 5091-0309 5 KEY CAP 28460 5091-0309
‘10KC33 5041-C309 5 KEY CAP 26400 5091-0309
A10KC3U 5091-0375 5 1 KEY-Q-SMOKE GRAY 28960 5091-0375

A1OKC 35 5041-0318 b *LK CAP- PTY GRAY 26480 5041-0316
AiO*C36 5041-0318 b *LK CAP- PTY GRAy 26980 5091-0318
‘10KC37 5091-0318 b •LK CAP. PTT GRAY 28960 5091-0318
A10KC3B 5091-0389 b 1 KEY-Q-SMOKE GRAY 28900 5041-0364

6-24
See introduction to this section for ordering information
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Table 6-3. Replaceable Parts (cont'd).
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Designation

HP Part 
Number
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C
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Qty Description Mfr
Code Mfr Part Number

0 7 5 7 - 0 4 0 0 9 1 4 R E S I S T O R  9 0 , 9  1 %  , 1 2 5 6  F T C . 0 + - I 0 0 2 4 5 4 6 C 4 . 1 7 8 . T 0 . 9 0 R 9 . F

a I Ü R ? o 7 5 7 » o a o o 9 R E S I S T O R  9 o , 9  \ %  , 1 2 S w  F  T C o o + - l O O 2 4 3 4 6 C 4 . 1 7 B . t 0 . 9 0 R 9 . F

‘ 1 0 K S 0 7 5 7 - 0 « 0 0 9 R t S I S l O R  9 0 . R  1 *  , 1 2 5 w  F T C « 0 * - 1 0 0 2 “ 5 “ 6 C 4 . 1 / S - T 0 . 9 0 R 9 . F

a 1 0 R  u 0 7 5 7 . n u o o 9 R E S I S T O R  9 0 , 9  1 *  , 1 2 5 6  F  T C t O t - l O O 2 4 3 4 6 C 4 . 1 / 8 . T 0 . 9 0 R 9 - F
A t Ü R S 1 8 1 0 - 0 2 0 3 7 N t T w U R K * R E S  8 * P J N * 8 I P  . 1 * P I n * S P C G 0 1 1 2 1

M 0 R 8 1 8 1 0 - 0 2 0 3 7 N E T W O R K . R E S  e - P I N - s l P  , 1 * P J N . s P C G 0 1 1 2 1
A J O R T 1 8 1 0 - 0 2 0 3 7 N E T W O R K . R E S  6 - P I N - S I P  , 1 - P I N - s P C G 0 1 1 2 1
A J Ü R 6 0 b 9 t * . 3 4 4 7 u R E S I S T O R  “ 2 2  1 *  . 1 2 5 6  F T C * 0 + - I 0 0 2 4 5 4 6 C 4 . 1 / 8 . T 0 . 4 2 2 R . F

A | 0 R 9 0 7 5 7 . y U O O 9 R E S I S T O R  « 0 . 9  l x  . 1 2 5 6  F T C » 0 + - 1 0 0 2 4 5 4 6 C 4 . 1 / 8 * T O * 9 o R 9 * F

A 1 0 R  1 0 0 7 5 7 - 0 “ 0(> Q R E S I S T O R  9 o . 9  l x  . 1 2 5 6  F T C » o + - 1 0 0 2 4 5 4 6 C 4 . 1 / 8 . T 0 - 9 0 R 9 . F

» 1 U R l  1 u 7 5 7 . < j 4 0 0 9 R E S I S T O R  « 0 , 9  l x  . 1 2 5 6  F x C « n * . 1 0 0 2 4 5 4 6 C 4 . 1 / 8 . T 0 » « 0 R 9 . F

A J 0 P 1 2 0 9 * 3 - 1 2 1 5 9 1 6 R E S I S T O R  1 2 0  5 X  . 2 5 6  F C  T C * - 4 O 0 / + 6 O 0 0 1 1 2 1 C B 1 2 1 5
A l O P l i 0 6 5 3 . 1 2 ) 5 9 R E S I S T O R  1 2 0  5 x  , 2 5 "  F C  T C * - “ 0 0 / * 6 0 0 0 1 1 2 1 C 6 1 2 1 5
ft l O P  1 0 6 * 3 » 1 2 1 5 9 R E S I S T O R  1 2 0  5 %  , 2 5 w  F C  T C « * 4 O 0 / + 6 ( J 0 0 1 1 2 1 C B 1 2 1 5
A 1 0 P 1 S 0 6 * 3 - 1 2 1 5 9 R E S I S T O R  1 2 0  5 %  . 2 5 *  P C  T C » - 4 Ü ( V * 6 0 0 0 1 1 2 1 C B 1 2 1 5

& 1 U P  1 6 1 ) 5 6 3 . 1  2 1 5 9 R t S I S T O R  1 2 0  5 X  . 2 5 6  F C  T C « - “ 0 0 / + 6 0 0 0 1 1 2 1 C B 1 2 1 5
ft 1 0 » 1 7 0 6 6 3 . 1 2 1 5 9 R E S I S T O R  1 ? 0  5 *  , 2 5 6  F C  T C * - “ 0 0 / » 6 0 0 0 1 1 2 1 C 8 1 2 1 5
A | 0 R | » 0 o 8 3 » 1 2 1 5 9 R E S I S T O R  1 2 0  S X  , 2 5 W  F C  T C « - 4 0 O / f 6 O O 0 1 1 2 1 C B 1 2 1 5
A j ü » t P 0 6 Ö 3 - 1 2 1 5 Q R E S I S T O R  1 2 o  5 X  , 2 5 *  F C  T C » * 4 o O /  + e>UO 0 1 1 2 1 C B 1 2 l 5

ai  o R ? o 0 6 H 3 . 1 2 1 5 9 R E S I S T O R  1 2 0  5 X  . 2 5 "  P C  T C » - “ 0 0 / * 6 ( l 0 0 1 1 2 1 C B 1 2 I 5

0 b b 3 * 1 2 1 5 9 R E S I S T O R  1 2 0  5 %  , g 5 W  F C  T C « * 4 y o ^ * 6 0 0 0 1 1 2 1 C B 1 2 1 S
0 6 6 3 - 1 2 1 5 9 R E S I S T O R  1 2 0  5 X  , 2 5 "  F C  T C « . 4 l ) ü /  + 6 0 0 0 1 1 2 1 C B 1 2 1 S

M 0 R ? 3 0 6 6 3 - 1 2 1 5 9 R E S I S T O R  1 2 0  5 »  , 2 5 6  F C  T C « . 4 0 0 / + 6 0 U 0 1 1 2 1 C B | 2 | 5
a i o e ? u 0 6 * 3 - 1 2 1 5 9 R E S I S T O R  1 2 0  5 x  . 2 5 6  F C  T C = - “ 0 0 / * 6 0 U 0 1 1 2 1 C  B 1 2 1 5
A J 0 R ? 5 0 6 * 1 . 1 2 1 5 9 R E S I S T O R  1 2 0  5 x  , 2 5 6  F C  T C « - 4 u o / + 6 0 0 0 1 1 2 1 C B ] 2 1 5

4 | 0 R ? 6 0 6 * 3 * 1 2 1 5 9 R E S I S T O R  1 2 0  5 »  , 2 5 *  F C  T C « - 4 0 0 / t 6 0 Ü 0 1 1 2 1 C Ö 1 2 1 5
« 1 0 R J 7 4 6 8 3 . 1 2 1 5 9 R E S I S T O R  1 2 0  5 X  . 2 5 6  P C  T C « - U 0 0 / F 6 0 0 0 1 1 2 1 C B 1 2 1 5
A 1 0 P ? 6 2 1 0 0 . 1 1 7 a 7 1 R E S I S T O R ,  V A R  2 K  1 0 X 2 8 4 8 0 2 1 0 0 * 1 1 7 4
A 1 0 R 2 9 0 7 5 7 * 0 4 0 0 9 R E S I S T O R  9 0 . 9  I X  , 1 2 5 n  F T C « 0 + . 1 0 0 2 4 5 4 6 C 4 . 1 / B - T O - 9 0 R 9 - F
A 1 O R  5 0 U 7 5 7 . 0 R O O 9 R E S I S T O R  9 0 . 9  IX . 1 2 5 6  F  T C . O a - I O U 2 4 5 4 6 C « - 1 / 8 * T 0 * 9 0 R 9 * F

4 | O R 5 l 0 7 5 7 . Q 4 o n P R t S I S T O R  9 0 . 9  l x  . 1 2 5 6  F  T C » 0 » - 1 0 0 2 4 5 4 6 C 4 . 1 / 8 . T 0 . 9 0 R 9 . F
A 1 0 R  5 ? 0 7 5 7 . 0 4 0 0 9 R t S I S T O R  9 o , 9  \ X  , 1 2 5 *  F T C » 0 * - I 0 0 2 4 5 4 6 C 4 . ] / 6 . T 0 * 9 0 R 9 * F
ft 1 O R  J 5 0 7 5 7 . 0 4 Q 0 9 R t S I S T O R  P O , 9  u  , l 2 5 w  F  T C s ö t - l O ö 2 4 5 4 6 C 4 . 1 / B * T 0 . 9 0 R « * F
f t l O P j a 0 7 5 7 * 0 4 0 0 P R t S I S T O R  « 0 , 9  l x  . 1 2 5 6  F  T C o O t - l O O 2 4 5 4 6 C 4 . 1 / B - T 0 . 9 0 R 9 - F
A 1 0  R  J 5 0 7 5 7 * 0 4 0 0 P R E S I S T O R  « 0 . 9  i x  , 1 2 5 6  F  T C » O t - 1 0 0 2 “  5 “ 6 C 4 * l / B . f 0 * « 0 R « * F

A 1 0 S 1 -
A l 0 S 2 5 5 0 6 0 * 9 4 3 6 7 j j P U S H B U T T O N  S « I T C H  P, c, M O U N T 2 S “ B 0 5 0 6 0 * 9 4 3 6
A 1 Q S 2 7 1 1 0 1 * 2 0 4 6 7 1 S * I T C H ,  S U I O E  O P O T * N S 2 6 4 6 0 3 1 0 1 * 2 0 4 6
A I 0 S 2 6 3 1 0 1 . 1 0 7 * 9 2 S W I T C H ,  P U S H B U T T O N  3 P S T  N O 2 6 4 8 0 3 1 0 1 * 1 0 7 4
4 1 0 S 2 9 3 1 o 1 •  1 0  7 u 9 S W I T C H ,  P U S H B U T T O N  S P S T  N O 2 8 4 8 0 3 1 0 1 * 1 0 7 4

A10S26 3101-2046 SWITCH, SLIDE DPDT-NS
Al O S 3 0 -
A | 0 S J 8 5 0 Ö 0 - P 4 3 6 7 P U S H B U T T O N  S * I T C H  P . C ,  M ü U N T ? e o s o 5 0 6 0 * 9 4 3 6

* t 0 U 1 1 6 5 6 * 0 0 3 6 4 4 t r a n s i s t o r  a r r a y 2 6 4 6 0 1 6 5 8 * 0 0 3 6
A 1 0 U 2 1 P S b - 0 0 3 6 4 t r a n s i s t o r  a r r a y 2 8 4 8 0 1 8 5 8 * 0 0 3 6
A t O U S 1 h 5 ij* 0  0 3 6 4 t r a n s i s t o r  a r r a y 2 8 4 6 0 1 8 5 8 * 0 0 3 6
A l U U U 1 « 5 8 * 0 0  3 8 4 t r a n s i s t o r  a r r a y 2 8 4 6 0 1 8 5 8 - 0 0 3 8
ft | o u s 1 8 8 0 - 0 6 6 8 7 3 I C  B F R  T T L  N O N - I N V  H E X  1 - I N P 0 1 2 9 5 S N 7 4 0 7 N

A l 0 0  6 1 6 2 0 * 0 6 6 6 7 I C  B F R  T T L  N O N . I N V  H E X  1 * I N P 0 1 2 9 5 8 N 7 4 0 T N
A l ü U 7 1 6 2 0 * 0 6 6 6 7 I C  B F R  T T L  N U N . I N v  H t X  1 - I N P 0 1 2 9 5 8 N 7 4 0 7 N
A \ U U « 1 6 2 O - 0 U P 5 6 I C  O C O R  T T L  “ - T 0 - 1 6 . L I N E  4 - I N P 0 1 2 « 5 8 N 7 4 1 5 4 N

A t U U R 1 « 2 0 - 0 4 * 5 6 I C  D C D R  T T L  4 * T 0 * l ö * L I N E  4 - I N R 0 1 2 9 5 3 N 7 4 1 5 4 N

A 1 0 w l P 4 2 7 4 . 6 J  6 2 1 3 1 6 1 R I N S  A S S E M 8 L Y 2 6 4 8 0 0 4 2 7 4 * 6 1 6 2 1
0 3 6 0 - 1 7 0 6 9 1 c a b l e  t r a n s i t i o n 2 6 4 8 0 0 3 6 0 * 1 7 0 6

A i o  M I S C E L L A N E O U S  P A R T S

0 4 2 7 4 . 2 6 5 1 0 5 P C  B O A R D ,  B L A N K 2 8 4 8 0 0 4 2 7 4 * 2 6 5 1 0

Al 1 0 4 2 7 4 -6 6 5 5 1 0 1 P O W E R  S U P P L V  B O A R D  A S S E M ö L T 2 6 4 6 0

A 1 1 C 1 O l ö U - 1 0 7 3 1 CAPACITOR-FXD 22000uF +30-10* 16VDC 2 6 4 8 0 0 1 8 0 * 1 0 7 3
A | I C ? 0 1 8 ( 1 * 1 0 7 1 9 1 CAPACITOR-FXD 15000uF +30-10* 16VDC 2 6 4 6 0 0 1 8 0 * 1 0 7 1
Al  I C J 0 1 6 0 - 1 0 7 ? 0 2 CAPACITOR-FXD lOOOOuF +30-10% 25VDC 2 6 4 6 0 0 1 6 0 * 1 0 7 2
A i l C a ö l b y - 1 0 7 2 0 CAPACITOR-FXD lOOOOuF +30-10* 25VDC 2 6 4 6 0 0 1 6 0 * 1 0 7 2
Al  1 C 5 0 1 5 0 * 1 0 7 4 2 2 CAPACITOR-FXD 470uF +5075-10* ÏOOVDC 2 6 4 6 0 0 1 6 0 * 1 0 7 4

A 1 1 C 6 0 1 8 0 - 1 0 7 U 2 CAPACITOR-FXD 470uF +50-10% ÏOOVDC 2 6 4 6 0 0 1 8 0 * 1 0 7 4

‘ 1 1 C T O I 8 ü - l « 7 6 4 6 CAPACITOR-FXD 470uF +50-10% 35VDC 2 8 4 6 0 0 1 6 0 * 1 0 7 6
A l  1 C 8 0 1 6 0 - 1 0 7 6 4 CAPACITOR-FXD 470uF +50-10% 35VDC 2 8 a 8 o 0 1 6 0 * 1 0 7 6
A l  1 C 9 0 1 6 0 - 1 0 7 6 4 CAPACITOR-FXD 470uF +50-10* 35VDC 2 0 4 8 0 0 1 6 0 * 1 0 7 6
A 1 1 C 1 0 0 1 * 0 * 1 0 7 6 4 CAPACITOR-FXD 470uF +50-10% 35VDC 2 6 4 6 0 0 1 8 0 * 1 0 7 6

A l l C l l 0 1 8 0 - 1 0 7 6 4 CAPACITOR-FXD 470uF +50-10* 35VDC 2 8 4 8 0 0 1 8 0 * 1 0 7 6
M 1 C 1 ? 0 1 6 0 - 1 0 5 1 5 i C A P A C I T O R ,  F X D  1 0 0  U F  i 6 V M 2 6 4 6 0 8 1 8 0 * 1 0 5 1
Al  1 C l 5 0 1 6 0 * 1 0 7 6 4 CAPACITOR-FXD 470uF +50-10* 35VDC 2 8 4 8 0 0 1 8 0 * 1 0 7 6
A 1 1 C 1 U 0 1 8 0 * 1 0 7 5 3 4 CAPACITOR-FXD 2200uF +30-10% 16VDC 2 6 4 6 0 0 1 6 0 * 1 0 7 5
Al  1 C 1 5 0 1 6 0 - 1 0 7 5 3 CAPACITOR-FXD 2200uF +30-10% 16VDC 2 6 4 6 0 0 1 6 0 * 1 0 7 5

See introduction to this section for ordering information
*Indicates factory selected value 6-25
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Designation

HP Part 
Number

| 
O

 O
 
|

Qty Description Mfr
Code Mfr Part Number

AtIC16 0180*1075 3 CAPACITOR-FXD 2200uF +30-10% 16VDC 26480 0160-1075
A t t C 1 7 0180-1075 3 CAPACITOR-FXD 2200uF +30-10* 1RVDC 26990 0160-1075

* 1 l Co 1 1901*0916 5 10 DIoOE-PhR rECT 200V 1,54 28460 1901-0416
M  IC«2 1901-0416 5 DIOOE-PwR RECT 200V 1.54 26960 1901-0416
a1 1 C»3 1901*0«16 5 DIOOE.PWR RECT 200V 1,54 26460 1901-0416
Al 1CRU 1901*0916 5 OIODE-PwR RECT ?00V 1.54 26460 1901-0416
Al t CBS 1901-0916 5 DIQDE-PwR RECT 200V 1.54 26960 1901-0416

»l ICR6 1901-0016 5 DIODE.PWR RECT 200V 1,54 26960 1901-0416
A\ 1Cr 7 1901-0416 5 DI00E-P»R RECT 200V 1.54 26960 1901-0416
»l ICR8 1901-0U16 5 DIODE'-PWR RECT 200V 1.5A 26960 1901-0416
Al1CB* 1901*0916 S DIODE-PftR RECT 200V 1.54 26460 1901-0416
A11 c B1 n 1901*0916 5 DIODE-PWR RECT 200V 1.54 26460 1901-0416

‘I 1 CR 11 t 902*00?1 0 2 DIü DE-ZnR 1NJ99JR8 39v 5* Do-4 pD»10W 04713 IN2992R8
Al1CBI2 1902-0021 0 DIODE-ZNR 1N2992PB 39V 5X DO-4 P0«I0W 04713 1N2992R.
A U C B U 1901*0169 2 2 OIODE-FW BRDG ?00V IA 26460 1901-0164
AllCBU 1901*0369 2 DIODE-F» BRDG 200V IA 28460 1901-0364
A|lCRl5 1901-0025 2 D100E.GEN PRP 1OOV 200MA 00*7 26480 1901-0025

At ICBU 1901-0025 2 DIODE*G£N PRP tOOV 200MA 00*7 28460 1901-0025
A|ICR17 1901-0025 2 DIODE-GEN PRP |00V 200MA DO-7 26480 1901-0025
ai ic»ie 1901-0025 2 D!00E*GEN PRP 100V 20QMA DO-7 26460 1901-0025
A] 1CB19 190 t *00?5 2 DIODE-GEN PRP 100V 2üüM4 DO-7 28460 1901-0025
411CR20 1902*3099 3 1 DIODE.2NP 5.1IV 2X Do-7 RDi,4w TC»-.009X 26480 1902-3094

Al 1CB*1 1902-0033 9 1 DIODE-ZNR 1N823 6,2V 5X DO-7 PD-,4» 24046 1 N621
4 1 1 Cr22 1901-0025 2 DIODE.GEn PPP 100V 200M* Do-7 26460 1901-0025
Al 1CR23 1901-0025 2 DIODE-GEN PRP 100V 2U0MA DO-7 26460 1901-0025
Al ICB20 1901-0025 2 DIOOE-GEN PPP 100V 200MA DO-7 26480 1901-0025
Apcpas i90i*oo?e 5 2 DIODE-PWR RECT 900V 7S0MA 00-29 28480 1901-0026

»l 1CR26 1 90 1 - 0*0 28 5 OIODE-PwR RECT 400V 75ÜM4 OQ-29 28480 (901-0026
A11CB27 1901-0025 2 DIODE-GEN PPP 1O0V 2Q0MA 00-7 26460 1901-0025
AHCB26 1901*00?5 2 DIOOE-GEN PRP 100V 200MA 00-7 26460 1901-0025
A| 1 CR?9 1901-0025 2 DIODE.GEN PRP 1 0 OV 200MA DO.7 26460 1901-0025
4 1 1CRJ0 1902*1200 9 2 DIODE.ZNp 1N29B0B 16V SX DO-4 PO-lOw 12954 1N£96oB

» 1 1 CR J | 1902-1200 9 DIODE.ZNR |N29enB 16V 5X DO.4 RD*10" 12954 1N2960B
4 11 c o ja 1902*123? 7 2 DIODE-ZNR 1N3997AR 5.6V SX 00*9 PDaiO" 04713 1NJ997AH
Al IC«33 1902*123? 7 DIODE.ZNP IN39974R S.6V 5X Do-4 PD*|OW 04713 1N3997AH

a 11 o p i 1 9 7 0 -0 0 7 6 6 1 Tu8E-ELECTP0N SUPGE V PTCTR 26460 1970-0076

411*1 21 1 0-0007 9 3 FOSE 14 250V SLO-BLO 1,254,25 Ut 759X5 3130014 1 1 8 2 2110-0007 9 FuSE 14 250V SLD.8L0 1.25X.25 UI 75915 313001
«1 IF» 2110-0303 3 1 FUSE 2» 250V SLO-BLO 1.25*.25 Ut 26460 2110-0303* 1 I F U 2110-0019 3 1 FUSE 44 250V StO-BtO 1.25X.25 Ut 75915 3130044114 5 21 10-0201 0 1 FUSE .254 25nv StO-BtO 1.25*.25 ut 75915 313.250

*1 1*6 21 10-0012 1 1 FusE .54 250V F4ST-BtO 1.25*.25 ut 26480 2110-0012
Al 1 F 7 2110-0007 9 FUSE 14 250V SLO-BLO 1.25X.25 Ut 75915 313001

Al 1*1 0990*0238 5 1 RELAY-REED 28480 0490-0238

«1 I0l 1853-0027 1 TRANSISTOR PNP SI TO-39 PDa|W FTaiooMHZ 28460 1853-0027
At IQ? 1853-0027 1 TRANSISTOR PNP 81 TO-39 POalW FTalOOMNZ 26460 1653-0027
4110» 1 8 5 4 -0 0 2 3 7 t TRAN SISTO R NPN S I TO -18  PD=360MW 04713
At 1QU 1659*0996 2 TP4NSIST0R NPN SI TO-39 PD«lw FT«100WWZ 26460 1654-0448
4 1 1 Q5 1659*0996 2 TRANSISTOR NPN SI TO-39 PORIW Ft »|OOMMZ 28460 1854-0446

4 1 I 06 1 p- 5 3 - 0 2 81 9 9 TRANSISTOR PNP aN2^07A SI TO- 1 6  PDao<)0M» 04713 2N29074
Al 1Q7 t 853*0 281 9 TP4NSIST0P PNP 2N2907A SI TO-18 PD«400MW 04713 2N29074
A 1 IQfl 1653-0261 9 TRANSISTOR PNP 2N2907A SI TO-18 RO«400MW 04713 2N2907A
A11Q9 1853-0291 9 TRANSISTOR PNP 2N29074 SI TO-18 PD»400MW 04713 2N2907A

4 11 R1 0690-1541 9 1 RESISTOR ISO* 10X lw CC TC"0+BB2 01121 G61541
* 11 R? 0768-0001 9 1 RESISTOR )K ioX 3» MO TCaot-250 27|67 FP3-3-250-1001-*
At IBJ 2100*321? e 1 RESISTOR-TRMR ^00 1OX C TOP-ADJ l»TRN 26480 2100-3212
A | t P<J 0812*0072 9 2 RESISTOR .23 Sx 3* PW TC»0t-90 26460 0812-0072
A | 1 RS 0683*3325 O RESISTOR 3.3* 5X .2Sw FC TC-.K00/+700 01121 CBJJ25

A| 1R6 0812-0072 9 PEs ISTOr ,23 Sx 3w RW TC«0+-9o 26460 06|2-0072
At 1R7 0663*1015 7 RESISTOR 1 0 0 Sx ,25w FC TC*-400/+500 01121 CB10IS
A 11 P 8 0683*1525 u 3 RESISTOR 1,SK 5X ,25» FC TC*»«00/9>700 01121 CB152S
Al 1B9 0663*1015 7 RtSISTOR 100 5% ,25» FC TC»-900/^500 01121 CB1015
Al 1B| 0 0653-1035 t RtSISTOR IOK SX ,25» FC TCb*«00/*700 01121 CB1035

A 1 1 P 1 1 0698» J<jü5 2 RESISTOR 346 lx ,12Sn F IC*0+-100 24546 C«-1/8-T0-Jü8R-F
4 1 1 R 1 2 0696*3938 3 1 RESISTOR 197 IX ,125» F TC«0*-!Q0 24546 C4-1/8-T0-147R-F
Allfll i 0611*?77l 7 1 RESISTOR .18 3x S n  RW TC*0+-90 26460 0611-2771
Al t P19 0683*3325 6 RESISTOR 3,3* 5X ,25w FC TC*-400/+700 01121 CB3325
41 I R I S 0811-3290 7 2 RtSISTOR .1 5X 2W RW TC»0+-600 28460 0611-3290

4 1 l R 1 6 081t-329ü 7 RESISTOR .1 5X 2w PW TC»0+-800 26460 0611-3290
A l l P 1 7 0683*6215 3 3 RESISTOR 820 5X ,25w FC TCR-400/+600 01121 C68215
a 11 r i e 0683-1025 9 RESISTOR 1* 5X ,25w FC TC"-400/+600 01121 CB1025
Al 1919 0683-2235 5 RESISTOR 22* 5 t  ,2Sw FC fC*-400/t600 01121 CB2235
Al 1B?0 0686*1235 9 1 RESISTOR 12* 5X ,5w CC TCaO+765 01121 EB12J5

6 -2 6
See introduction to this section for ordering information
*Indicates factory selected value
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Designation

HP Part 
Number
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(J O Qty Description Mfr

Code Mfr Part Number

«11931 06*3-2235 5 RESISTOR 238 5* .aSn FC TC»-900/t6oo 01121 CB2235
M  1 R?2 Ub«3-«725 l RESISTOR 9,7n 53 ,35lt FC TC«-900/*700 01121 CÖ9725
*11*33 06*3-0475 1 RESISTOR 9,7 S X  ,25* FC TCb.900/*500 01121 CBU7G5
A| !»?<! 06Ö3-0«75 1 RESISTOR 9,7 S X  ,25* FC TC"-«00/t500 01121 CBU7G5
«I is?5 Ob»3-3J25 6 RESISTOR 3,3* 5* ,25* FC TCb-900/+7ü 0 01121 06)325

‘11*36 ÜÖ03-1015 7 RESISTOR 100 5* ,358 FC TC«.900/»500 01121 CB1015
«11*37 07S7-üR«2 9 RESISTOR 108 lx ,|35* F TC*0*-100 29546 C4-1/6-TO-1002-F
AUR28 0757-o««2 9 RESISTOR 10« IX .135* F TC*0*-100 29596 C9-1/S-T0-1002-F
AJ1R29 0bfe3-lölS 7 RESISTOR 100 SX .356 FC 7CR-900/Y500 01121 CB}015 '
‘11R30 0757-0436 3 1 RESISTOR 5.118 IX .1356 F TC«OF-I00 24546 C9 — )/B — TO — 5)11—F

«H*Sl 06*6.11(171 6 1 RESISTOR 7,158 n  ,135w F rC»O*-100 24546 C9-1/B-T0-71S1-F
‘I1*33 0663-3335 3 RESISTOR 3.3K 5X .256 FC TCR-R00/+700 01121 CB2225
«1IP33 0757-0260 3 RESISTOR IK U  ,125* F TCeoi-100 24546 C4-1/8-T0-1001-F
41 JRJU 0683-1015 7 RESISTOR 100 5X .256 FC TC»-900/t500 01121 CB1015
«11*35 0683-0735 2 RESISTOR 0,78 5X .256 FC TC«-900/*700 01121 CB4725

* 11R 5b 0683-1005 3 RESISTOR 1008 5X .256 FC TC».900/«800 01121 CB1095
Al1RJ7 0683-2225 3 RESISTOR 2.28 SX .256 FC TCo-ltOO/WOO 01121 CBJ225
411038 0681-2225 3 RESISTOR 2.28 SX .256 FC TCB-000/+700 01121 CB2225
411RJ9 0663-1045 3 RESISTOR 1008 5X .256 FC TC»-O00/F800 01121 CB1045
411R40 0757.1)9(13 9 RESISTOR 108 IX .1256 F TC*0*-100 24546 C4-1/6-TÖ-I002-F

A|1R U1 0757-0442 9 RESISTOR 108 IX .1256 F TCROf-100 24546 C4-1/6-T0-1003-F

* | H M 1H20.0493 6 5 OP AMP GP 8-DIP.P 27019 LM307N
‘11U3 1620-049J 6 OP AMP SP 8-DlP.P 27019 UM307N
«1IU3 1620-0493 6 OP AMP gp 8-DIP-P 27019 LM307N
«1 1U9 1 820-0493 6 OP AMP SP 8-OIP-p 27019 LM307N
4 1 1 U5 1 s20-0493 6 OP AMP GP 8-01P-P 27019 CM307N

A| IW1 1251-3196 7 2 CONNECTOR 15-PIN M POST TYPE 26460 1251-3196
4l 1*2 1251-3196 7 CONNECTOR 15-P1N M POST TY»E 26460 1251-3196
ft 11« 3 1351-3197 6 1 CONNECTOR 12-PIN M POST TYPE 26980 1251-3197

Alt MIsCECLANtOUS PARTS

04279-26511 b PC BOARDf BLANK 2S960 09279-26511

* i a 0 4 2 7 4 - 6 6 5 5 2 1 1 MOTHER BOARD ASSEMBLY 3 8 1 1 6 0

A 1 2J 1 1251-3141 0 1 CONNECTOR 50-Pin m r e c t a n s u l a r 26460 1251-3191

4 1 2xA1 L 1 2 5 1  - 5 5 6 4 7 23 CONnECTOR-PC EOSE 22-CONT/R06 2-RÜ6S 26480
A ) a X a 1 R 1 251 -5564 7 CONnECTOP-PC tDSE 22-C0NT/R06 2-R06S 28460
* 1 2 **31. 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EDg E 22-C0NT/P06 2-R06S 26460
a i2x«3r 1251-5564 7 CONNECTOR-PC EDGE 22-CUNT/RO* 2-R0W3 26480
a i3x a3l 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EDSE 22-CÜNT/R06 3-R06S 26460
412X4JR 1251-5564 7 CONNECTOR-PC EDGE 22-CÜNT/RQ* 2-r o *S 26460

4I2X4ÜI. 1 251 -5564 7 CDNN£c TOR»PC EDGE 22-CUNT/ROw 2-RQW8 26480
4)2xaur 1251 -5564 7 CONNECTüR-PC EDGE 22-CUNT/RO* 2-R0*3 26460
412X45L 1251-5564 7 CONNECTOR-PC EDGE 22-CONT/RO* 2-R0w9 28460
A12XASP 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EDGE 22-CONT/RUW 2-R0*S 28460
412 X 4 6L 1 251 -5564 7 CONNfeCTOR-PC EDGE 22-CONT/RQw 2-ROW3 26480
4|2XA6R 1251-5564 7 CONNECTÜH-PC EDGE 22-CONt/RQw 2-RÜAS 28480

4 l 2*4 7L 1 2 5 1  - 5 5 6 4 7 CONNECTOR-PC EDGE 22-CONT/RO* 2-R0*S 28480
412X4 7R 1 251 -5564 7 CONNECTOR-PC EOGE 22-CONT/ROW 2-R0*S 28480
412X40L 1251-5564 7 CONNECTOR-PC EDGE 22-CUNT/RO* 2-R0*S 28460
4l2x46R 1251-5564 7 CONn ECTOR-PC EDGE 22-CONT/RQ* 2-RUWS 26460
4 l 2x4 RL 1 2 5 1  - 5 5 6 4 7 CONNECTOR-PC EDGE 22-CÜNT/RO* 2-R0*3 26460
412 X 4 9R 1 2 5 1  - 5 5 6 4 7 CONnECTOR-PC EDGE 22-CONT/RO* 2-R0*S 26460

412X4 1 ]L 1 2 5 1 - 4 9 7 8 e 2 CONNECTOR-PC LOGE 15-CONT/R06 3-R06S 28460
a t a x a 11 r 1 2 5 1 - 4 9 7 8 8 CONNECTOR-PC EDGE 15-C0NT/R0* 2-R0*8 26460
41 2x421 L 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EDGE 22-C0NT/R06 3-R06S 26460 1
412x421» 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EOGE 22-CoNT/R06 2-R06S 2 8 9 8 0
*i2xA33l 1 2 5 1 - 5 5 6 4 7 CONNECTOR-PC EDGE 22-CUNT/R06 2-R06S 26480
4 1 2x A22R 1251-5564 7 CONNECTOR-PC EDGE 22-CUNT/R06 2-R06S 28480

A12 M1SCELLANE0U3 PARTS

04274-26552 7 PC BOARD, BLANK 26460

ft 1 3 NOT A3SIGNED

AJ4 NOT A33IGNE0

ft 1 s 09270-66515 9 1 HP-IB CONNECTOR BOARD ASSEMBLY 2 8 9 8 0 09279-66515

*1 SJt 1 251-3283 1 1 CONNECTOR 2U-PIN F MICr oRIBBoN 3 8 1 1 8 0 1251-3283
M5JJ 1351-3159 e 2 CONnECTOR-PC EOGE 12-C0NT/R06 2-R06S 26480 1251-2159

See introduction to this section for ordering information
*Indicates factory selected value 6-27
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0 0 2 7 “ - 2 6 5 l S 0 P C  B O A R D j  B L A N K 2 8 “ B 0 0 0 2 7 0 - 2 6 5 1 5

t \ b 0 Ü ? 7 U - 6 6 5 1 6 5 1 D C  B I A S  C O N N E C T O R  B 0 A R 0  A S S E M B L Y 2 6 0 6 0 0 0 2 7 0 - 6 6 5 1 6

« | 6 J l 1 2 * 1 - 0 2 9 2 6 1 C O N N E C T O R  2 9 - P I N  F M I C R O  R I B B O N 2 8 9 8 0 1 2 5 1 - 0 2 9 2

« | b J 2 1 2 5 1 - 2 1 5 9 6 C O N N E C T O R - P C  5 D S 5  l i - C U N T / R O W  2 - R U N S 2 8 9 8 0 1 2 5 1 - 2 1 5 9

0 ü 2 7 / U ? 6 5 l 5 0 P C  B O A R D ,  B L A N K 2 8 0 8 0 0 9 2 7 9 - 2 6 5 1 5

fit 7 N O T  A S S I G N E D

A 1 6 N O T  A S S I G N E D

A | 9 N O T  A S S I G N E D

A ? 0 N O T  A S S I G N E D

A ? t 0 0 2 7 0 . 6 6 5 2 1 2 1 D C  B I A S U / - 3 5 V )  B O A R D  A S S E M B L Y 2 6 9 8 0 0 0 2 7 0 - 6 6 5 2 1

( O P T I O N  O O I  O N L Y )

A ? 1 C 1 0 1 6 0 - 2 2 0 9 0 c a p a c i t o r - f x d  i o o p f  * - s x  s o o v d c  m i c a 2 6 9 8 0 0 1 6 0 - 2 2 0 9

A 2 1 C ? 0 l b o - ? ? 9 ? 6 1 C A P A C I T O R - F X D  2 . 9 P F  f . , 2 5 P F  5 0 U V D C  C E R 2 6 0 6 0 0 1 6 0 - 2 2 0 2

A 21  C  3 0 t 6 ü * 2 2 5 7 3 C A P A C I T O R - F X D  1 0 P F  * - 5 %  5 0 0 V D C  C E R  O t - f c O 2 8 9 8 0 0 U 0 - 2 2 5 7

4 ? I C S ü 1 6 0 * 2 2 6 1 9 1 C A P A C I T O R - F X O  i ? P F  ♦ • 5 X  S O O V D C  C E P  0 * M 0 2 8 9 8 0 0 1 6 0 * 2 2 6 1

f i 2 l C 9 0 1  Ü 0 -  0 »•> 1 8 1 C A P A C I T O R . F X D  5 6 ? F  + - 5 *  3 0 0 V D C  M I C A 7 2 1 5 6 D M i S E 5 6 Ó J 0 5 0 0 * V | C R

A a i c i o 0 1 6 0 - 2 0 5 5 9 C A P A C I T U R - F X O  . O l U F  * B 0 - 2 0 X  Ï O O V D C  C E R 2 6 0 8 0 0 1 6 0 - 2 0 5 5

A 2 1 C I 1 0 tfl0 * ! 0 5 0 9 C A P A C I T O R ,  F X D  1 0 0  U F  2 5 V D C I * 2 6 9 8 0 0 1 6 0 - 1 0 5 0
4 ?  1 C 1 2 0 1 8 0 - 1 0 5 0 9 C A P A C I T O R ,  F X D  1 0 0  U F  2 5 V D C W 2 8 9 6 0 0 1 8 0 - 1 0 5 0

4 ? l C l 5 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . O l U F  * 8 i > - 2 0 X  Ï O O V D C  C E R 2 8 9 6 0 0 1 6 0 - 2 0 5 5

A ? 1 C I 0 0 1 6 0 - 0 8 5 ’ 7 1 C A P A C l T O R - F x O  I U F  * - 1 0 %  5 0 V D C  P O L Y E 2 8 9 6 0 0 1 6 0 - 0 8 5 9

A ? t C 1 « 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . O l U F  * 8 0 - 2 0 %  Ï O O V D C  C E R 2 8 9 8 0 0 1 6 0 - 2 0 5 5

A 2 I C  1 5 0 1 8 0 - 1 0 8 0 9 1 C A P A C I T O R ,  F x O  1 0 0  U F  5 0 V D C W  B I 2 8 0 6 0 0 1 8 0 - 1 0 8 9

4 2 1 C ) b 0 1 8 0 - 1 0 8 1 1 9 C A P A C I T O R ,  F x O  « 7  U F  5 0  V D C n  A l 2 8 9 8 0 0 1 6 0 - 1 0 6 1

4 2 1 C 1 B o i e o - i o e i 1 C A P A C I T O R ,  F X D  “ 7 U F  5 0  V 0 C «  A L 2 8 9 8 0 0 1 8 0 - 1 0 8 1

A 2 I C I 9 o i e o - i o e i 1 C A P A C I T O R #  F X O  9 7  U F  5 0  V D C *  A L 2 8 9 6 0 0 1 6 0 - 1 0 8 1

4 2 1 C ? 0 0 1 6 0 - 1 0 6 2 2 6 C A P A C I T O R ,  F X D  1 0  U F  I O O V O C *  A L 2 8 9 8 0 0 1 8 0 * 1 0 8 2

‘ 2 1 C 2 1 0 1 6 0 * 2 0 5 8 9 c a p a c i t o r - f x d  . o i u f  T S o . g o x  i o o v D C  C e r 2 6 0 6 0 0 1 6 0 - 2 0 5 5

4 2 1 C 2 2 U l b 0 - H ) 5 0 9 C A P A C I T O R ,  F x D  1 0 0  U F  2 S V D C n 2 6 9 8 0 0 1 6 0 - 1 0 5 0

4 ? 1 C 2 J Ü 1 6 0 - 1 0 B 1 1 C A P A C I T O R ,  F X D  « 7  U F  5 0  V O C w  A L 2 8 9 8 0 0 1 8 0 - 1 0 8 1

4 ? t C ? « 0 1 8 0 - 1 0 5 U 9 C A P A C I T O R ,  F X O  1 0 0  U F  2 S V 0 C " 2 8 9 8 0 0 1 8 0 - 1 0 5 0

A 2 I C 2 S O l b o - 1 0 5 0 9 C A P A C I T O R #  F X D  1 0 0  U F  2 5 V 0 C * 2 8 0 8 0 0 1 8 0 - 1 0 5 0

‘ 2 1 C 2 6 0 1 6 0 - 2 0 5 5 9 C A p A C l T O R - F X D  , 0 1 U R  * 8 0 - 2 0 %  Ï O O V D C  C E R 2 8 0 8 0 0 1 6 0 - 2 0 5 5

‘ 2 I C 2 7 0 1 8 0 - 2 9 5 1 6 6 C A P A C I T O R - F X D  5 5 U F + - 2 0 X  1 6 V 0 C  A l 2 8 9 8 0 0 1 8 0 - 2 9 5 1

4 2 1 C 2 8 Ü J 8 U - 2 9 5 1 6 C A P A C I T O P - F X D  3 3 U F + - 2 Q X  1 6 V D C  A L 2 8 9 8 0 0 1 6 0 - 2 9 5 1

A 2 1 C 2 9 0 1 6 0 - 2 9 5 1 6 C A P A C I T O R - F X D  3 3 U F + - 2 0 X  1 6 V D C  A L 2 6 9 6 0 0 1 6 0 - 2 9 5 1

4 ? 1 C 3 0 0 1 8 0 - 1 0 8 2 2 C A P A C I T O R #  F X D  1 0  U F  I O O V O C *  A L 2 6 9 8 0 0 1 B O - l 0 8 2

A 2 I C R 1 1 9 0 2 - 5 2 5 “ 3 9 D I O D E - Z N R  1 R . 6 V  5 %  D O - 7  P D " . “ W  T C « * , 0 7 5 % 2 8 9 8 0 1 9 0 2 - 3 2 3 0

f i ? l C R 2 1 9 0 2 - 5 2 5 “ 3 D I O D E - Z N R  1 9 , 6 V  5 »  0 0 - 7  P U « . 9 W  T C « + * 0 7 3 » 2 8 0 6 0 1 9 0 2 - 3 2 3 0

4 2 I C R J 1 9 Ü 2 - 3 2 5 R 3 D I O D E - Z N R  l 9 , 6 V  5 *  0 0 - 7  P D * . 9 W  T C » + . 0 7 3 * 2 8 9 8 0 1 9 0 2 - 3 2 3 0

A 2 I C R 0 1 9 0 2 - 5 2 5 “ 3 D I O D E - Z N R  1 9 . 6 V  5 X  D O - 7  P 0 t , 9 W  T C i f . 0 7 3 * 2 8 0 8 0 1 9 0 2 - 3 2 3 0

A 2 1 C R S 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  I O O V  2 0 0 M A  1 ) 0- 7 2 8 9 8 0 1 9 0 1 * 0 0 2 5

A 2 I C R 6 1 9 0 1 - 0 0 2 5 2 D I O D E - G E N  P R P  I O O V  2 0 0 M A  0 0 - 7 2 6 9 8 0 1 9 0 1 - 0 0 2 5

A ? t C R 7 1 9 0 1 - 0 0 2 5 2 D I O D E - G E N  P R P  I O O V  2 0 0 M A  0 0 - 7 2 8 9 8 0 1 9 0 1 - 0 0 2 5

A P  t C P B 1 9 0 1  - 0 0 2 5 2 D I O D E - G E N  P R P  1 O O V  2 Q 0 M A  D O - 7 2 6 9 6 0 1 9 0 1 - 0 0 2 5

A L M  C  R 9 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  ioi) V 2 0 0 M A  D O - 7 2 8 0 8 0 1 9 0 1 - 0 0 2 5

‘ 2 1 C R I 0 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  I O O V  2 0 0 M A  D O - 7 2 8 0 8 0 1 9 0 1 - 0 0 2 5

» ? 1 C R | | 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  t o u V  2 0 0 M A  D O - 7 2 8 0 8 0 1 9 0 1 - 0 0 2 5

4 ?  t C R 1 2 1 9 0 2 - 1 2 5 9 6 9 D I O D E - Z N R  1 N 5 5 5 7 B  2 0 V  S %  P D « 5 W  I R > 5 0 0 N A 0 0 7 1 5 | N 5 3 5 7 B
4 21  C R  1 J 1 9 0 2 - 1 2 5 9 8 D I O D E - Z N R  1 N S 3 5 7 B  2 0 V  5 %  P D « S »  I R « 5 0 0 N A 0 0 7 1 5 I N 5 3 5 7 B

fi 21  C R  l ö 1 9 0 2 - 1 2 5 9 e D I Ü D E - Z N R  1 N 5 3 5 7 B  2 0 V  5 X  P D » 5 w  J R b S Q Q N A 0 9 7 1 3 1 N 5 3 5 7 B

4 2 1  C R  1 5 1 9 0 2 - 1 2 5 9 8 D I O D E - Z N R  1 N S 3 5 7 B  2 0 V  5 X  P D « S *  I R « 5 0 0 N A 0 0 7 1 5 1 N 5 3 5 7 B

4 2 1 C r  1 6 1 9 0 1 - 0 0 2 5 2 d i o d e . g e n  p r p  i o o v  2 o o m a  d o - t 2 8 9 8 0 1 9 0 1 - 0 0 2 5
A 2 1  C R  1 7 1 9 0 1 - 0 0 2 5 2 D I O D E - G E N  P R P  1 0 0 V  2 0 0 M A  0 0 - 7 2 6 9 6 0 1 9 0 1 - 0 0 2 5

* 2 1 C P I 8 1 9 0 1 - 0 0 2 5 2 O I O D E - G E N  P R P  I O O V  2 0 0 * 4  D O - 7 2 8 0 6 0 1 9 0 1 - 0 0 2 5

4 2 1  C r  1 9 1 9 0 1 - 0 0 2 5 2 D J O D E - G E N  P R P  I O O V  2 0 0 * 4  D O - 7 2 8 0 8 0 1 9 0 1 - 0 0 2 5

A 2 1 C R 2 0 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  I O O V  2 0 0 * A  D O - 7 2 8 9 6 0 1 9 0 1 - 0 0 2 5

A 2 1 C R 2 I 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  I O O V  2 0 0 M %  D O - 7 2 8 0 8 0 1 9 0 1 - 0 0 2 5

A 2 1 C R 2 2 1 9 0 1 - 0 0 2 $ 2 D I O D E - G E N  P R P  I O O V  2 0 0 M 0  D O - 7 2 6 9 6 0 1 9 0 1 - 0 0 2 S

4 2 1 C R 2 J 1 9 0 1 - 0 9 6 0 9 2 D I O O E - S T A B I S T O R  3 0 V  1 5 0 * 4  D O - 7 2 6 9 8 0 1 9 0 1 - 0 9 6 0

4 2 1 C R 2 0 1 9 0 1 - 0 9 6 0 9 D I O D E - S T A B I S T O R  3 0 V  1 5 0 M A  D O - 7 2 8 9 6 0 1 9 0 1 - 0 9 6 0

A 2 1 C R 2 5 1 9 0 1 - 0 0 2 5 2 D I O O E - G E N  P R P  ] O 0 V  2 0 0 M A  D O - 7 2 6 9 6 0 1 9 0 1 - 0 0 2 5

4 2 1 C R 2 6 1 9 0 1 - 0 0 2 5 2 O I O D E - g E n  p r p  I O O V  2 U 0 M A  D U - 7 2 8 9 8 0 1 9 0 1 - 0 0 2 5

A 2 1 C R 2 7 1 9 0 2 - 3 1 2 2 8 ? D I O D E - Z N R  6 . 6 5 V  2 %  D O - 7  P D o , “ w  T C « * , 0 5 8 % 2 8 9 8 0 1 9 0 2 - 3 1 2 2

4 2 I C R 2 6 1 9 0 1 - 0 0 2 5 2 O I O D E - G E N  P R P  I O O V  2 0 0 M A  0 0 - 7 2 8 4 8 0 1 9 0 1 - 0 0 2 5

A 2 I C R 2 Q 1 9 0 1 - 0 0 2 5 2 D I O D E - G E N  P R P  I O O V  2 0 Q M A  D O - 7 2 6 9 8 0 1 9 0 1 - 0 0 2 5
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Model 4274A Section VI
Table 6-3

Table 6-3. Replaceable Parts(Cont'd).
Reference
Designation

HP Part 
Number

421 J l 1200*0473
42 1 J? I200*0«73
«21J1 1200-0654
A*lJO 1200*0658

42141 0490-0240
421K2 0490-0242

*21tl 9)00-1618
42112 9ioe*ibje
*2111 9100*51)9

*2l0i 1*53-0204
A21Q1 1854-0271
*2102 1855*0232
*2101 1653-0080
A?|0(l 1854*0074

*2105 1854*0474
*210» 1853*0060
A?1Q7 165S*C111
*2108 105S-O1J1
A?t09 1855-0111

«210)0 1855-0111
*21011 1855-01 11
*21012 1855-0111
A?tQ13 1853-0204

1653-0080

*2)0)5 1*50-0470
*210)6 1853-0060
*210)7 1853-0204

1Ql8 1853-0080
*21019 1853-0204

*21020 1854-0307
*21021 1850.007a
*21022 1853-0080
*21023 1 *5 0 - 0 0 7 0
*21024 1*50-0307

‘21025 I*50-0070
1*50-0307

*2102? 1653-0080
*21^28 I65u*047u
*21029 1553*0204

A2IRt 0683-1835
»219J *6*3-8215
*21 9ü 06*3-2225
*21*5 0683-1225
*2)P6 0683-1235

4?1 R7 06*3-5615
A21R6 2100-3270
A21PQ 0683-1*35
*21910 0683-1*35
*21911 2100-3270

* 2 1 8 1 2 2100-3270
*2181J 2100-3426
*218)0 0683-1515
*218|6 0683-8215
*218)7 0683-2225

*21818 0683-1*25
* 21 8 1 9 0663-1235
A2tR20 0683-56)5
*21821 0698-3260
‘21P22 0757-0058

*2182! 07S7-OOS8
*2tP24 0698-3260
*21825 0683-0725
*21826 0699-039)
*21827 0699-0391

*21826 0683-0725*21829
*21850 0757-0003
*21853 0699-o390
*21934 0698-2198

*21835 0683.8205
*?|8J6 0683-1225
*21837 0663-5615
*21838 0698*2i98
* 2 1 8 3 9 0699-0390

c
D Qty Description Mfr

Code
6 4 SOCKET-IC 16-CONT DIP 0IP-SLDR 2BOSO
e SOCKET-IC 16-CONT 0IP DIP-SLDR 28080
1 SOCKET-IC 40-C0NT 28080
1 2 SOCKET-IC 24-CONT DIP-SLDR 26060

9 RELAY-REED IA 26460
1 1 RELAY-REED 2S4S0

1 4 COIL-MLD 5,bUH 1 0 » fli05 .155DK.375LS.N0M 26460
1 COIL-MLD 5.6UH 1 0 * Si05 .1550K.37SLG.N0M 26480s COIL 75UH 15» .50K.675LG-N0M 264S0

6 7 TRANSISTOR PNP 2NO820 31 P0«30» FT«JMHI 04713
O 2 TRANSISTüP NPN SI TO-39 P0»l» F T • 1 SÖMMZ 28460
0 1 TRANSISTOR PNP SI TO-39 PD«!» FT*20l)MHZ 26460
6 1 2 TRANSISTOR PNP si P04300MW FT«3 0 MHZ' 2S460
4 12 TRANSISTOR NPN SI P0»310MW FTolOOMMZ 04713

4 TRANSISTOR NPN SI PO«310M« ET«100MHZ 04713
6 TRANSISTOR PNP si PD»3(I0“» FT«3oMHZ 26460
8 TRANSISTOR J-FET N-CHAN Si 28480
8 TRANSISTOR J-FET N-CHAN Si 2640U

TRANSISTOR J-FET N-CHAN Si

6 TRANSISTOR J-FET N-CHAN Si 26460
e TRANSISTOR J-FET N-CHAN Si 26460
8 TRANSISTOR J-FET N-CHAN Si 28480
6 TRANSISTOR PNP 2NO920 SI PD*SO* FT®3MMZ 0«T 13
6 TRANSISTOR PNP SI P0o 300m<v FT»S0'*HZ 2 8 0 8 0

4 TRANSISTOR NPN SI PO>310M» FT«|OOMHZ o o m
6 TRANSISTOR PNP SI PD»300M« PTp ÏoMHZ 26080
6 TRANSISTOR PNP 2N0920 51 PD»30» PT*3MMZ 04713
6 TRANSISTOR PNP SI P0*300M« FT«30MHZ 28480
6 TRANSISTOR PNP 2N0920 31 P0*30» FT*3MHZ 04713

0 4 TRANSISTOR NPN 2N0923 sl PD»3o» FT«Sm»Z 04713
4 TRANSISTOR NPN SI PDnlïoM» FTÏlOOMHZ 00713
6 TRANSISTOR PNP Sl PDlJOOM» FTUOMHI 20460
it TRANSISTOR NPN 31 PD»J10M» FTilOOMHZ 04713
0 TRANSISTOR NPN 2N0923 SI P0»30» FH3MHZ 04713

4 TRANSISTOR NPN SI PD*310mh FT*100«MZ 04713
0 TRANSISTOR NPN 2N4923 SI PDlSOW FT93MMZ 04713
6 TRANSISTOR PNP SI PD«300M« FT»30MHZ 26480
4 TRANSISTOR NPN 3] PDiSloM- FTilOOMHZ 09713
6 TRANSISTOR PNP 2NO920 SI P0»30» p t *immz 0«7J3

9 RESISTOR 16K 5* ,2S« FC TC1-400/F800 01121
3 RESISTOR B20 5* ,25» FC TC«-000/*600 01121
3 RESISTOR 2.2K 5* .25» FC TC»-000/*7‘>0 01121
1 1 1 RtSISTOR |,2 K 5 * ,25» FC TCi-O0 0 /»7 Q0 01121
3 RESISTOR |2K S| ,25» FC TCl-400/»B00 01121

1 RESISTOR 560 5* .25» FC Tc«-400/T600 01121
2 RESISTOR-TRMR IOK 10* C SIOE-AOJ l-TRN 28060
9 RESISTOR I8K 5* ,25» FC TC«-400/tS00 01121
9 RESISTOR 18K 5X ,25» FC TCi -400/*800 01121
2 RESISTOR-TRMR IOK 10* C SIOE-AOJ l-TRN 28400

2 RESISTOR-TRMR 10k 10* C SIOE-AOJ 1-TRN 20000
6 RESISTOR-TRMR 2o )0* C SIDE-40J t-TRN 20000
2 RESISTOR 150 5* ,25» FC IC*-OO0/«6O0 01121
3 RESISTOR 820 5* ,25» FC 7C»-O00/»60I) 01121
3 RESISTOR 2.2K s t  .25» FC TC«-400/*700 01121

1 RESISTOR 1.2K 5* .25» FC TC»-400/*7O0 01121
3 RESISTOR 12K 5* .25» FC TC»-4o 0/f80o 01121

RESISTOR 560 5* .25» FC TC«-“00/«600 01121
9 2 RESISTOR 460K IX ,125» F TC«0*-I00
7 RESISTOR 51,IK 1* .125» F TCiOF-100 24546

7 RESISTOR 51.IK IX .125» F TCl()«-100 2 0 3 0 6
9 RESISTOR 06ÓK IX .125» F TC»0*-IOO 2 6 0 6 0
2 RESISTOR 4.7K 5X .25» FC TC»-«00/t700 0 1 1 2 1
3 4 RESISTOR 25K ,ix .125» F TCiOT-2*
3 RESISTOR 25K ,ix .125» F TC»0*-2# 28o8o

2 RESISTOR 0.7K 5X .25» FC TC».«00/T700 0 1 1 2 1
9 4 RESISTOR 237 lx .125» F TC»0*-100 2 0 5 0 6
2 RESISTOR |21 IX .125» F TC»0«-I00
2 2 RESISTOR OSOK .1* ,125» F TC»0T-25 2006o
0 2 RlFXO MET FLM 50K ÖHM 0,1* 1/8» 26460

1 1 RESISTOR 62 5* .25» PC TC«-400/t 500 0 1 1 2 1
1 RESISTOR l,2 K 5 * ,25W FC TC«*«QO/WOO 0 1 1 2 1

1 RESISTOR 560 5x ,25» FC TC«-«00/f600 0 1 1 2 |

0 RlFKD met FLM 5oK OHM o.l* 1/8» 20400
2 RESISTOR OSOK .1* .125» F TC»0T-S5 20400

JVIfr Part Number
1 2 0 0 - 0 4 7 3
1 2 0 0 - 0 4 7 3

1 2 0 0 - 0 6 4 8

0 0 9 0 - 0 2 6 0
0 0 9 0 - 0 2 0 2

9 1 0 0 - 1 6 1 #
9 1 0 0 - 1 6 1 #
9 1 0 0 - 1 1 1 9

2N09JO 
1 9 5 4 - 0 2 7 1  

1 8 5 1 - 0 2 1 2  
1 # 5 1 - 0 0 8 0  
2 N 5 5 S I

2 N 5 5 5 1  

1 # 5 1 - 0 0 8 0  
1 8 5 5 - 0 1 1 1  
1 8 5 5 - 0 1 1 1  
I B 5 5 - 0 1 1 1

18 5 5 - 0 1 11
1 8 5 5 - 0 1 1 1
1 8 5 5 - 0 1 1 1
2N4920
1 8 5 1 - 0 0 8 0

2 N 5 5 S 1

1 8 5 1 - 0 0 8 02*4920
1 8 5 1 - 0 0 8 0
2N4920

2*4921 
2*5551 
1653-0080 
2*5551 
2*492J

2 * 5 5 5 1
2*4921
1 8 5 1 - 0 0 8 0
2 * 5 5 5 1
2 * 4 9 2 0

ceieis
C B 8 2 1 5
C S 2 2 2 5
C 8 I 2 2 S
C B 1 2 1 5

C 8 5 6 1 5  
2 1 0 0 - 1 2 7 4  

C 8 I 8 1 S  
C 81 8 1 5  

2 1 0 0 - 1 2 7 4

2 1 0 0 - 1 2 7 4
2 1 0 0 - 1 4 2 »

C B I 5 1 S
0 8 8 2 1 5
C B 2 2 2 5

0 8 1 2 2 5
0 8 ) 2 1 5

C B 5 6 1 5
0 6 9 8 - 1 2 6 0

0 4 - i / s . t o - 5 1 1 2 - F

C 4 - i / 8 * T o - 5 l 1 2 - 7
0 6 9 8 -  1 2 6 0  
0 B 4 7 2 S
0 6 9 9 -  0 1 9 1  
0 6 9 9 - 0 1 9 1

0 8 4 7 2 5

C 4 - 1 / 8 . T 0 . 2 1 7 8 . F
C « . | / 8. T 0- 12| R . F
0699*0)900699*219$
0 8 8 2 0 5
081225
0 8 5 6 1 5
0 6 9 8 -  2 1 9 8
0 6 9 9 -  0 1 9 0

See introduction to this section for ordering information
*Indicates factory selected value
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Model 4274A

Table 6-3. Replaceable Parts(Cont'd).
Reference
Designation

HP Part 
Number

| 
U

Ü Qty Description Mfr
Code Mfr Part Number

0 6 0 3 * 5 6 2 5 3 R E S I S T O R  5 . 6 K  5 *  , 2 5 *  P C  T C » - « 0 0 / t 7 0 Ö 0 1 1 2 1 C 6 5 6 2 S
AjlRut 0 6 0 3 - 5 6 2 5 3 R E S I S T O R  5 . 6 K  5 ï  , 2 5 *  F C  T C « - 9 0 0 / t 7 0 0 0 1 1 2 1 C 6 5 6 2 5
4 ? 1 C Ü 2 0öH3»5fe25 3 R E S I S T O R  S . 6 K 5 *  . 2 5 #  F C  T C » - 0 0 0 / * 7 0 0 0 1 1 2 1 C 8 5 6 2 5
a ? i k u 3 0 6 8 3 - 5 6 2 5 3 R E S I S T O R  5 . 6 *  S X  . 2 5 *  F C  T C » * ü < J Q /  + 7 0 Q 0 1 1 2 1 C 0 5 6 2 S
A?| Rllil 0 6 0 3 - 1 2 3 5 3 R E S I S T O R  1 2 K  S x  , 2 5 *  F C  T C b - 9 0 0 / * * 0 0 0 1 1 2 1 C a  1 2 3 5

A?!Rü5 0 6 * 3 - 1 2 3 5 i R t S I S T O R  1 2 K  5 X  . 2 5 *  F C  T C « - 4 o o / f ö 0 Q 0 1 1 2 1 C 0 1 2 3 5
0 6 0 3 - 3 3 3 5 8 R E S I S T O R  3 3 #  5 *  . 2 5 #  F C  T C # - R 0 0 / t 8 0 O 0 1 1 2 1 C B 3 3 3 S

A ? t P 0 7 0 6 8 3 . 1 6 3 5 9 R E S I S T O R  1 8 K  5 *  . 2 5 #  F C  T C » - 0 0 O / * B 0 0 0 1 1 2 1 C 6 1 6 3 S
« 2 1 0 0 0 2 1 0 0 - 3 3 5 3 8 R E S I S T O R - T R M R  2 0 K  1 0 X  C S I D E - A D J  l - T R N 3 2 R « 7 3 3 6 6 X - Y 0 6 - 2 0 J
A?lRüR 0 t . B 3 . 5 6 2 ! > 3 R E S I S T O R  S . 6 K  5 X  . 2 5 #  F C  T C « - 0 0 0 / * 7 0 0 0 1 1 2 1 C B 5 6 2 5

‘2IP50 0 6 0 0 - 3 0 0 2 9 R E S I S T O R  2 3 7  l x  , 1 2 5 *  F T C « 0 * - 1 0 0 2 9 5 9 6 C O - 1 / 8 . T O - 2 3 7 R . F

‘21R51 0 6 9 5 . 3 0 0 2 9 R E S I S T O R  2 3 7  I X  . 1 2 5 W  F T C * 0 * - t O O 2 0 5 0 6 C O - 1 / B . T O - 2 3 7 R . F

‘21RS2 0 6 9 6 . 3 0 0 2 9 R E S I S T O R  2 3 7  I X  , 1 2 5 *  F T C « 0 * - 1 0 0 2 9 5 9 6 C 0 - 1 / 6 . T 0 - 2 3 7 R - F

‘2IR53 0 6 8 3 - 1 * 3 5 9 R t S I S T O R  1 0 #  5 X  . 2 5 #  F C  T C # - U 0 0 / » 8 ü 0 0 1 1 2 1 C 0 1 6 3 5
‘2IR50 0 6 8 3 - 1 5 0 5 0 2 R t S I S T O R  1 5  5 X  . 2 5 #  F C  T C » - O 0 0 / * 5 0 0 0 1 1 2 1 ca 1305

‘2IR5S 0 6 8 3 - 3 3 3 5 8 R E S I S T O R  3 3 K  S X  . 2 5 #  F C  T C » - 0 0 0 / e 8 0 0 0 1 1 2 1 C 8 3 3 3 5
* 2 1 0 5 6 0 6 8 3 - 5 6 0 5 9 3 R t S I S T O R  5 6  5 X  . 2 5 #  F C  T C # - « 0 0 / * 5 0 0 0 1 1 2 1 C B S 6 0 5
A2IR57 0 6 9 0 - 3 0 5 0 9 R E S I S T O R  9 2 . 2 8  I X  . 1 2 5 *  f  T C « Ü t - l Q 0 2 9 5 9 6 C 9 . 1 / 6 - T 0 - 9 2 2 2 - F
A ? l R 5 f l 0 6 9 6 . 3 0 5 0 9 R E S I S T O R  9 2 , 2 K  I X  , 1 2 5 *  F  T C ' O t - 1 0 0 2 9 5 9 6 C 9 . 1 / 6 - T 0 - 4 2 2 2 - F
A ? l R 5 9 0 6 6 3 - 6 7 3 5 9 R E S I S T O R  9 7 K  5 X  . 2 5 *  F C  T C « - 9 0 0 / * 6 0 G 0 1 1 2 1 C B 9 7 3 5

‘ 2 1 R 0 O 0 6 6 3 - 1 2 2 5 1 R E S I S T O R  1 . 2 K  5 X  . 2 5 #  F C  T C p - 0 0 0 / « 7 0 0 0 1 1 2 1 C 6 1 2 2 5

A 2 1 P 6 1 0 6 8 3 - 1 2 3 5 3 R E S I S T O R  1 2 K  5 X  . 2 5 *  F C  T C * - 9 0 0 / + 6 0 0 0 1 1 2 1 C B 1 2 I 5
A ?  1 R 6 2 0 6 6 3 - 1 2 3 5 3 R E S I S T O R  1 2 #  S X  . 2 5 #  F C  T C « - 0 0 0 / * 6 0 0 0 1 1 2 1 C B I 2 3 5
A 2 1 R 6 3 0 6 5 3 - 1 2 2 5 1 R E S I S T O R  1 . 2 K  s x  , 2 5 *  F C  T C t - u Q 0 / t 7 0 0 0 1 1 2 1 C 6 1 2 2 5
A21R69 0 6 * 3 - 3 3 3 5 6 R E S I S T O R  3 3 #  5 X  . 2 5 #  F C  T C p - “ 0 0 / * 8 ( J 0 0 1 1 2 1 C 6 3 3 3 5

A ? l R fa5 0 6 * 3 - 5 6 1 5 1 R E S I S T O R  5 6 0  5 X  . 2 5 #  F C  T C » . 0 0 0 / A 6 0 0 0 1 1 2 1 C 6 5 6 1 5
‘ 2 1 » 6 6 0 7 5 7 . 0 6 3 9 9 R E S I S T O R  6 . 8 1 #  I X  , 1 2 5 #  F  T C « 0 * - 1 0 0 2 9 5 9 6 C 0 - 1 / 6 - T 0 - 6 6 1 1 - F

‘ 2 | R 0 7 0 7 5 7 - 0 9 3 9 ü R E S I S T O R  6 , 6 1 K  I X  , 1 2 5 *  F T C * 0 f - 1 0 0 2 9 5 9 6 C 9 . 1 / 6 . t 0 - 6 6 U - F

‘21Rfe8 1 8 | o - o 2 6 9 3 N E T W O R K . R E S  9 . P J N . s i p  , ] . P I N . S P C S 2 6 9 6 0 1 6 1 0 - 0 2 6 R
A 2 1 P * 9 0 6 0 3 - 1 0 5 5 5 R E S I S T O R  1 M  5 X  , 2 5 *  F C  T C » - 6 0 Q / f 9 0 0 0 1 1 2 1 C 6 I 0 S 5

‘ 2 I R 7 0 0 6 8 3 - 1 8 3 5 9 R E S I S T O R  1 6 K S x  . 2 5 *  F C  T C s - a u o / f B o O 0 1 1 2 1 C d i 6 3 5
‘ 2 t B 71 0 6 0 3 - 1 5 0 5 0 R E S I S T O R  1 5  5 X  , 2 5 W  F C  T C « - 0 0 0 / » 5 0 0 0 1 1 2 1 C 0 1 5 O 5
* 2 1 * 7 2 0 6 0 3 - 3 3 3 5 e R E S I S T O R  3 3 #  5 x  . 2 5 #  F C  T C » - 0 0 0 / * 8 0 0 0 1 1 2 1 C B 3 3 3 S

‘ 2 I P 7 3 0 6 8 3 - 5 6 0 5 9 R E S I S T O R  5 6  5 X  , 2 5 #  F C  T C * - 0 0 0 / * 5 0 0 0 1 1 2 1 C 0 5 6 O 5
*2l«79 0 6 6 3 - 9 7 2 5 2 R E S I S T O R  9 , 7 K  S X  . 2 5 *  F C  T C » . « 0 0 / f 7 0 0 0 1 1 2 1 C 6 4 7 2 5

‘ 2 1 b 7 5 0 6 0 3 - 3 3 3 5 8 R E S I S T O R  3 3 6  S X  , 2 5 *  F C  T C * - 4 0 0 / f B 0 O 0 1 1 2 1 C B 3 3 3 5
A ? 1 R 7 b 0 6 8 3 - 9 7 3 5 9 R E S I S T O R  9 7 K S X  , 2 5 *  F C  T C « - 4 o o / t 8 0 U 0 1 1 2 1 C 6 0 7 3 5
‘ 2 l « 7 7 06»3-l22S 1 R E S I S T O R  | , 2 K  5 X  . 2 5 *  F C  T C « - 9 0 0 / * 7 Q O 0 1 1 2 1 C S 1 2 2 5
A ? l R 7 8 0 6 6 3 - 1 2 3 5 3 R E S I S T O R  1 2 #  5 x  . 2 5 #  F C  T C S - 0 0 0 / - B 0 0 0 1 1 2 1 C B 1 2 3 5
A ? 1 R  7 9 0 6 8 3 - 1 8 3 5 9 R E S I S T O R  l 0 K  S X  . 2 5 *  F C  T C « - 4 0 0 / t ö 0 0 0 1 1 2 1 C 6 | 6 3 5

‘ 2 l P 8 o 0 6 0 3 - 1 2 2 5 1 R E S I S T O R  i . 2 K  s x  . 2 5 *  F C  T C * . u q o / T 7 o o 0 1 1 2 1 C 0 I 2 2 5
* ? 1  «<*1 0 6 * 3 - 5 6 0 5 9 R E S I S T O R  5 6  5 »  , 2 5 *  F C  T C » - 9 0 0 / t 5 0 0 0 1 1 2 1 C 0 5 6 O 5
A ? 1 P A 2 1 8 1 0 . 0 2 6 9 3 N E T # O R K - R E S  R - P I N - S I P  , 1 - P I N - S P C O 2 0 0 0 0 1 6 1 0 - 0 2 6 9

A 2 1 R 8 3 2 l 0 0 - 3 2 5 2 6 2 R E S I S T O R - T R M R  5k t O X  C  T O P - A O J  l - T R N 2 8 9 6 0 2 1 0 0 - 3 2 5 2

A 2 1 R 8 4 1 8 1 0 - 0 2 6 9 3 N E T W O R K - R E S  R - P I N - S I P  , 1 - P I N - S P C S 2 6 4 6 0 1 6 1 0 - 0 2 6 R

A 2 1 R 8 5 0 6 0 3 - 1 2 3 5 3 R E S I S t O R  1 2 #  5 x  , 2 5 #  F C  t C « - 0 O 0 / a 8 0 0 0 1 1 2 1 C 0 1 2 3 5
* 2 1 R 8 6 0 6 8 3 - 5 6 2 5 3 r e s i s t o r  5 . 6 #  5 X  . 2 5 #  F C  T C » . 0 0 0 / * 7 0 0 0 1 1 2 1 C B 5 6 2 5

4*1111 1 0 2 6 - 0 3 1 9 7 o p  A M P  B I F E T  T O - 9 9 2 7 0 1 0 L F 3 5 0 M

A 2 1 U 2 1 8 2 6 - 0 3 5 7 3 O P  A M P  * B  T O - 9 9 2 7 0 1 9 L F 3 5 7 H

‘2IUJ 1 8 2 6 - 0 3 1 9 7 O P  A M P  B I F E T  T O - 9 9 2 7 0 1 9 L F 3 5 6 M
A 2 1  L'9 1 8 2 0 - 1 8 5 6 7 2 C O N V  1 2 - 8 - D / 4  2 9 - 0 1 P - C 2 0 3 5 5 A D 5 6 3 K D / 6 C 0
A ? t u 5 1 8 2 C - 1 7 3 0 6 I C  F F  T T L  L S  D . T Y P E  P O S - E O O E - T R I G  C O M 0 1 2 R 5 8 N 7 9 L 6 2 7 3 N

A ? 1 Ut» 1826-0122 0 I C  7 8 0 5  v  R G L T R  T O - 2 2 0 0 7 2 6 3 7 6 0 5 U C
A ? 1 U 7 1 8 2 6 - 0 1 7 0 2 C O M P A R A T O R  G P  O U A 0  1 9 - Ü J P . P 2 6 9 6 0 1 6 2 6 - 0 1 7 4

A ? 1 U P 1 6 2 0 - 1 7 3 0 6 I C  F F  T T L  L S  O - T Y P E  P O S - E D G E - T R I G  C O M 0 1 2 R 5 8 N 7 0 L 8 2 7 3 N
A ? 1 U 9 1 8 2 6 - 0 2 2 2 1 O P  A M P  G P  Q U A D  l a - O I P . P 0 7 2 6 3 U A 0 1 3 6 P C

A 2! U1 U 1 8 2 0 - 1 1 9 7 9 I C  G A T E  T T L  L S  N A N D  Q U A D  2 - I N P 0 1 2 R 5 8 N 7 4 L 6 0 Ö N

A 2 I U 1 1 1 8 2 0 - 1 9 6 1 4 I C  P I A  N M O S 0 9 7 1 3 M C 6 8 2 1 L

A ? 1 U I  2 1 - 8 2 0 - 2 0 2 9 3 I C  D R V R  T T L  L S  L I N E  O R V R  O C T L 0 1 2 R 5 S N 7 9 L 3 2 U 9 N

A 2 1 U 1 3 1 8 2 0 - 2 0 2 9 3 I C  D R V R  T T L  L 8  L l N È  D R V R  O C T L 0 1 2 R 5 8 N 7 4 L 8 2 4 4 N

A 2 1  M i s c E L L A N t O U S  P A R T S

0 9 2 7 9 - 2 6 5 2 1 8 P C  B O A R D ,  B L A N K 2 6 9 6 0 0 0 2 7 0 - 2 6 5 2 1

42? 0 9 2 7 9 . 6 6 5 2 2 3 1 H P - I B  I N T E R F A C E  B O A R D  A S S E M B L Y 2 6 4 6 0 0 0 2 7 0 - 6 6 5 2 2
( O P T I O N  1 0 1  O N L Y )

A 2 2 C 1 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X D  . O l U F  Y B 0 - 2 0 X  I O O V O C  C E R 2 6 4 6 0 0 1 6 0 - 2 0 5 5
‘ 2 2 C ? 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R . F X D  , o i U F  ♦ 8 0 - 2 0 »  Ï O O V D C  C E R 2 0 0 6 0 0 1 6 0 - 2 0 5 5
‘ 2 2 C J 0 1 6 0 - 2 0 5 5 9 C A P A C l T O R - F x O  , 0 1 u F * B 0 - 2 0 X  I O O V O C  C E R 2 6 4 6 0 0 1 6 0 - 2 0 5 5

‘ 2 2 C « 0 1 6 0 - 2 0 5 5 9 C A P A C I T O R - F X O  . O l U F  F B O - E O X  I O O V O C  C E R 2 6 0 0 0 0 1 6 0 - 2 0 5 5

‘ 2 2 C 5 . 0 1 0 0 * 0 2 2 8 6 C A P A C I T O R - F X D  2 2 U F + - 1 o *  i S V D C  T A S 6 2 6 R 1 5 0 0 2 2 6 X R 0 I 5 8 2

A 2 2 J I 1 2 0 0 - 0 6 5 9 1 S O C K E T - I C  4 0 - C 0 N T 2 6 9 6 0
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Table 6-3. Replaceable Parts (Cont'd).

Reference
Designation

HP Part 
Number

lu °
l Qty Description Mfr

Code Mfr Part Number

9100*313* 5 . COIL 75UM 15* .30X.875LG-N0M 28980 9100-3139
91(10.1788 6 CHOKE.yvIDE. BAND JMAx s oBü OHMS |8q MHJ 02119 V*200 20/96

181(1.0269 3 NETWORK.RES 9-PIN.SIP ,1-PIN.SPCC 26460 1610-0269
(1683.1 835 O RESISTOR 18K 5% ,251» FC TC»-400/+e0n 01121 CBI8S5

A*?p j 0683.9725 2 RESISTOR 9.7k 5* .25w FC TC»-400/+700 01121 C0U725
«22R4 0683-9725 2 RESISTOR 9.7K 5* .2SW FC TC»-400/+700 01121 CB4725
A?2R5 0683.9725 2 RESISTOR 9.TK 5* ,25*1 FC TCS-400/+700 01121 CB4725

A22»6 0683.9725 2 RESISTOR 9.7K 5 * .25W FC TC».400/+700 01121 C84725
A?2R7 0683*9725 2 RESISTOR 9.7K 5* ,25W FC TC»-400/+700 01121 CB4723

«2231 3101-1873 7 SWITCH.SL 7-1« 0IP-SLIDE-A33Y ,l« 50VOC 26480 1101-1973

«22'Jl 1820.(873 8 1 IC BFR TTL LS INV OCTL 2-INP 27019 0M61LS98N
*2202 1820-1209 O 1 IC GATE TTL LS N«N0 0(j»L 9-lNP 01295 SN74LS20N
«22US 1*20-2113 1 1 IC MICPROC-ACCESS NHOs 94713 MC68488L

1820.1199 1 IC INV TTL LS HEX 1-INP 01295 8N74L304N
1820-2058 3 U IC MISC TTL S QUAD 28460 1820-2056

«22U6 1820-2058 3 IC MISC TTL 3 QUAD 26460 1820-2056
A22U8 1«20*1144 6 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74L302N
AJSUq 1820-2058 3 IC MISC TTL S QUAD 28980 1820-2058
«22UI0 (820-2058 3 IC MISC TTL S QUAD 28980 1820-2058

«22m| 8159.0005 0 wlRE 22AwG W PVC 1*22 SoC 26980 8159-0005
«22»? 8159.0005 0 WIRE 22AwQ w PVC 1*22 80C 28480 8159-0003

A22 MJSCELLANEOUS PARTS

09279.26522 9 PC BOARD, BLANK 28980 04274-26522

*23 09279.66523 4 1 OC BIAS (8/.IOOV) BOARD ASSEMBLY 28980 04274-66523
(OPTION 002 ONLY)

»2SCi 0100*0210 2 i CAPACITOR.FXO 27oRF +.5* 300VDC m ica 72116 BMl5F27lJo300WVlCR
0160.2055 O CAPAClTOR-FxO .OlUF +80-20* IOOVOC CER 26400 0160*2035

*23C« 0160-2055 9 CAPACITOR-FXO «OlUF ♦80-20* IOOVOC CER 20480 0160-2055
A2JC5 0180*1050 4 CAPACITOR-FXD lOOuF +50-10* 25VDC 26460 0160-1030
«23Ct> 0160*2055 0 CAPACITOR.FXO .OlUF 680-20* IOOVOC CER 26980 0160-2055

423c 7 0160-0127 2 CAPACITOR-FXO IUF ♦•20* 25V0C CER 26460 . 0160*0127
«23C8 0160-2055 9 CAPACITOR-FXD .OlUF +6Ó-20X IOOVOC CER 28960 0160*2059
«23C9 ojbU*2055 9 CAPACITOR-FXD .OlUF +80.20* ÏOOVDC CER 28960 0160-2055
«SiC1n oieo-ioeo 0 2 CAPACITOR-FXD 4 .7uF +100-10* 160VDC 26960 0160*1060
«23CI1 0180*1060 0 CAPACITOR-FXD 4 .7uF +100-10* 160VDC 26960 0180-1080

«23C12 01*0-1082 2 CAPACITOR-FXD lOuF +50-10% ÏOOVDC 26960 0180-1082
«23C13 0180-1082 2 CAPACITOR-FXD 10uF +50-10* ÏOOVDC 26460 0180-1082
A?3Cl4 0160-2055 9 CAPACJTOR-FXO .OlUF +80-20* IOOVOC CER 26460 0160*2055
A 2 3 C l S 0180-1050 4 CAPACITOR-FXD lOOuF +50-10* 25VDC 28460 0160*1050
«23C 11> 01 7(1-0066 9 2 CAPACITOR-FXO «027UF +-10X 20OVOC POLYE 28460 0170*0066

*23C17 0170-0066 9 CAPACITOR.FXD .0 2 7 UF +.|o* 2 0 0 VÜC POLYE 26460 0170-0066
Ag3C 1 8 0160-30S6 6 CAPACITOR.FXD 1000PF +-|0* IKVDC CER 26460 0160*3456
*2JC|* 016Ü-J456 b CAPACITOR-FXD 1000PF +-10X IKVDC CER 28480 0160-3456
«23C20 OlfeO-3456 6 'CAPACITOR-FXD 1000PF +-IOX IKVDC CER 26460 0160-3456
A23C21 0180-1050 4 CAPACITOR-FXD lOOuF +50-10% 2 5 VDC 28480 0180-1030

«23C22 0180-1050 4 CAPACITOR-FXD lOOuF +50-10* 25VDC 26460 0180-1050
«23C2S 1)180-1081 1 CAPACITOR-FXD 47uF +50-10* 50VDC 26460 0160*1061
A?SC24 0 1 6 0 *1 0 8 1 i CAPACITOR-FXD 47uF +50-10* 50VDC 26460 0180-1081
«23C25 0160*1061 1 CAPACITOR-FXD 47uF._+50-10* 50VDC 26460 0180-1061
«23C26 0160*1061 1 CAPACITOR-FXD 47uF +50-10* 50VDC 28460 0180-1061

A ? 3C ? 7 0 1 6 0 *1 0 6 2 2 CAPACITOR-FXD 10uF +50-10* ÏOOVDC 28460 0160*1092
«23C28 0180-1082 2 CAPACITOR-FXD lOuF +50-10* ÏOOVDC 28480 0160*1062
*23C2<> 0160*1050 4 CAPACITOR-FXO lOOuF +50-10* 25VDC 26460 0160*1050
A23C30 0160*2055 CAPACITOR.FXD .OlUF +80-20* ÏOOVDC CER 20460 0160-2055
«23CS1 0180-1081 1 CAPACITOR-FXD 47uF +50-10* 50VDC 26460 0160*1061

»2iCi2 0180-1050 « CAPACITOR-FXO lOOuF +50-10* 25DC 26480 0160*1050
«23C33 0180-1050 4 CAPACITOR-FXD lOOuF +50-10* 25DC 20400 0180*1050
A23C3* 0160*205S 9 CAPACITOR-FXO .OlUF +80-20* IOOVOC CER 28480 0160*2055
«23CS3 0180-2951 6 CAPACITOR*FXO 33UP+-201 16V0C At 26460 0160*2951
«23C3b 0160*2051 b CAPACITOR-FXD 33UF + -20* UVDC AL 28460 0180-2031

*23C17 0160-2951 6 CAPACITOR.FXD 33UF+-20* I6VDC AL 28480 0160-2951

A2ÏC21 1902-3385 5 4 DIODE*ZNR 69,8V 2% D0*7 PDa.A* TC«+,079% 20480 1902-3385
«2JCR2 1902-3385 5 DIODE-ZNR 69,BV 2* DO-7 PD».UW T O  + .079* 28480 1902-3385
A2JCR3 1902-3385 5 DIODE-ZNR 69,8V 2* DO-7 P0»,9W TC»+.079* 26460 1902-3385
A?JC»ü 1902*3365 5 DIODE-ZNR 69,8V 2* DD.7 PD»,4W TC»*.079* 26460 1902-3365
A?3CP5 1001*0025 2 DIOOE-GEN PRP IOOV 200MA DO-7 26460 1901*0025

«23CS6 1001*0025 2 DIOOE-GEn PRP IOOV 2 0 0 MA Do-7 28480 |90i-002S
A?JCr 7 1901-0025 2 DIOOE-GEn PRP IOOV 200MA 00-7 26480 1901-0025
Aast»* 1 001-0033 2 OIOOC*GEN PR» 180V 200MA 00*7 26400 1901-0031
A23CP9 1001*0033 2 DIODE-GEN PRP 1BOV 200MA 00*7 28480 1901-0031
A23CBI0 1001*0033 2 OIODE-GEN PRP I80V 200M* DO-7 26480 1901-0031

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

Reference ! 

Designation
HP Part 
Number

l
o
o
i Qty Description Mfr

Code Mfr Part Number

‘83CR1I 1901-0033 2 DIODE-GEN PRP 1B0V 2Q0MA 00-7 28460 1901-0033
‘83CRI2 1901-0025 2 DIOOE-GEN PRP 100V 200*A DO-7 28960 1901-0025
A23CR1J 1901-0025 ? DIODE-GEN PRP 100V ?00«A D0-7 28460 1901-0025
‘23CRt9 1901-0025 2 DI00E.GEN PRP 100V 200M* DO-7 26460 >901-0025
AJJCRI5 1902-3122 8 DIODE-ZNR 6.65V 2* DQ.7 pD«,9w TC»f.0J8X 26460 1902-3122

‘23J1 1200 —  0ü73 8 SOCKET-IC 16-CONT DIP OIP.SIDR 28400 1200-0473
A23J2 1200-0473 6 50CKET-IC 16-CONT DIP DIP-SLDR 20460 1200-0473
A23JS 1 2 0 0 -0 6 5 4 1 SOCKET-IC 40-C0NT 20400
AasJu 1200-065^ l SOCKET-IC 24-CONT DIP-SLDR 20400 1200-0650

A23L1 9|“o-ol37 1 6 COIL-MLD 1MH 5* (3*60 .190X.99LG-N0M 20400 9190-0137
A23L2 9190-0137 1 COIL-MLD 1MH 5* (3*60 .19DX.99LG-N0M 20400 9140-0137
‘2 SLJ 9190-0137 1 COIL-MLO |MH SX Q«60 , \ 9DX, 44LG-N0M 20400 9140-0137
*2319 9U0-01J7 1 COIL-MLD |mm 5X OebO , 19DX, 4 4 LG-NUM 20400 9140-0137
‘23LS 9190-0137 1 COIL-MLD 1MH 5X Q*60 , 1 9DX, U4LG*N0m 20400 9190-0137

A23L6 9l«o-0137 1 COIL-MLD 1 MM 5» 0*60 , 190X, U9LG-N0M 26980 9190-0137
‘23L7 9100-lbl* 1 COIL-MLO 5 *6 UH iOX Qb«5 ,1550X.375LG-N0M 20480 Qioo-ibie
A23U8 9100-1616 1 COIL-MLD S.6 UH 10X Q«45 .155DX.37SLG-N0M 28980 9100-1618
A23L9 9100-3139 5 COIL 75UH 15X ,SDX,075LG-NOM 26400 9100-3139

‘2301 1853-0919 0 1 TRANSISTOR PNP 2N6923 31 70-86 R0*35* 09713 2N64J3
A2302 1854*0324 J 1 TRANSISTOR NPN 2N3739 31 TO- 6 6  PD*20* 04713 2N3739
*230j 1854*0«7« u TRANSISTOR NPN SI RD*3IoM» FI»1OOMHZ 09713 2NSSS1
*2309 1853-0080 6 TRANSISTOR PNP SI PD«30QMw FT«3oMMZ 28980 1853-0080
‘2305 1855-0111 8 TRANSISTOR J-F E T  N-CHAN Si 20400 1055-0111

‘2306 1655-0111 8 TRANSISTOR J-F E T  N-CHAN Si 20400 1855-0111
‘2307 1853-0209 b TRANSISTOR PNP 2N9920 Sl PO*30* FT=3wHZ 09711 2N4920
‘230» 1853-0037 3 1 TRANSISTOR PNP SI TO-39 RD*1 « FT*100MH2 20400 1053-0037
‘23QR |850-0271 9 TRANSISTOR NPN SI TO-39 PDs|* FT*150MH2 20400 1859-0271
‘23010 1859-0979 4 TRANSISTOR NPN 81 PD8310MN FT«100MhZ 09713 2N5551

‘23011 1853-0080 6 TRANSISTOR PNP sl pO*300M* Ft*30MHZ 20400 1053-0080
‘23012 1B54-0347 0 TRANSISTOR NPN 2N9923 SI P0*30* FT*3m h Z 04713 2N9923
«23013 1054*0474 4 TRANSISTOR NPN 31 PD»J10MW PT«100MHZ 09711 2N55S1
‘23ot“ 1 ‘53-0080 6 TRANSISTOR PNP SI PD*300M* FT»30MHZ 20400 1053-0000
‘23015 1653-0204 6 TRANSISTOR PNP 2N9920 SI PD*30rt FT*3MMZ 09711 2N9920

*23016 1853-0080 6 TRANSISTOR pNp 3 I pD*300M* Ft*30MMZ 20400 1653-0000
‘23017 1654-0474 4 TRANSISTOR NPN SI POOlOMw FT«10ü m mZ 04713 2N5551
«23018 1653-0060 6 TRANSISTOR PNP Sl PD*300MW FTOOMHZ 26400 1053-0000
«23019 1859-0979 4 TRANSISTOR NPN SI PDaJlOMW FTilOOMHZ 04711 2N5551

‘ 2 3 R 1 0663-2725 8 2 RESISTOR 2,7k 5X ,2S* F C  TC*-900/*700 01121 CB2725
‘23R2 0683-5625 3 RESISTOR S.6 K 5X .25W FC TC*-900/f700 01121 CB5625
«23Ru 0663-3335 8 RESISTOR 33K 5X ,25* FC TC«-4u07t6Q0 01121 C83335
‘23R5 0683-3325 6 RESISTOR 3,3» 5X ,2S* fC tC*.90o/f700 01121 083325
A23R6 0683-1535 6 RESISTOR 15» 5X ,25* FC TC*-900/*800 01121 CB1535

A23R7 0683-2225 3 RESISTOR 2 .2 K 5X ,25* FC TC«-400/+700 01121 CB2225
‘23R8 2100-3274 2 RESISTOR-TRMR 10» 10X c SIOE-AOJ l-TRN 26400 2100-3274
‘23R9 2100-3207 1 PESISTOR-TRMR 5k 1OX C SIDE-ADJ l-TRN 28980 2100-3207
A?JP|Q 0663-4755 8 2 RESISTOR 4,7M 5X .25* FC TC«-900/flt00 01121 089755
‘23R10 2100-3274 2 RESISTOR.TRMR joK ÏOX C SIDE-ADJ l*TRN 20400 2100-3274

‘23R11 0683-9755 6 RESISTOR 9,7M 5 x  .25* FC TC*-900/*1100 01121 CB97S5
123RI1 2100-3274 2 RESISTOR-TRMR IOK 10X C SIDE-ADJ l-TRN 20400 2100-3274
‘23R12 0683-3335 8 RESISTOR 33» 5X .25* FC TC“-900/»800 01121 CS3335
‘23RI3 0693-1835 9 RESISTOR ie» 5X ,25* FC tC»-900/*800 01121 CB1S35
‘23R19 0683-2725 e RESISTOR 2,7» 5X ,25w FC TC».900/*700 01121 CS2725

‘23R|S 0683-5625 3 RESISTOR 5.6K 5X .25* FC TC»*4ü0/*7O0 01 121 C05625
‘23PI7 0683-3335 8 PESISTOR 33K 5X .25* FC TCa-UOO/t0OO 01121 CB333S
‘23R1B 0683-3325 6 RESISTOR 3.3» 5X .25* FC TC»-900/*700 01121 CB3325
AJ3R10 0663-1535 6 RESISTOR 15» 5X ,25* FC TC*-900/»SOO 01121 C01535
‘23R20 0663-2225 3 RESISTOR 2.2» SX .25* FC TC*-900/»700 01121 CB2225

*23r22 0757-0464 5 ? RESISTOR 9o ,9K \ % ,125* F TC«0*-100 24546 C4*i/0*TO-9o92*F
‘23R?3 0699-0391 3 RESISTOR 2SK aiX .125* F TOOt-25 20400 0699-0391
A23R?u 0699-0391 3 RESISTOR 25K #jx .125* F TC«o+-25 26460 0699-0391
‘23R25 0663-4725 2 RESISTOR 4#TK 5x ,25* FC TC«-400/f700 01121 C04725
‘23R26 0698*4466 3 2 RESISTOR 29.9» IX .125* F TC*0»-100 24546 C9-1/8-T0-2992-F

‘23R27 0698.9986 3 RESISTOR 24,9K \ % ,125* F TC«0*-100 24546 C9-1/8.70-2992-F
A2SR?9 0683-2215 5 R E S I S T O R  2 2 K 5X .2 5 * F C  T C » * u o ü / f 0 O O 01121 CB2235
‘23R30 0757-0466 3 RESISTOR 909K |x .125W F TC«Q+-100 28400 0757-0466
‘23R3I 0757-0669 5 RESISTOR 9q ,9K ix ,125* F TC«0+-100 2454b C4-1/6.T0-9092.F
‘23R32 . 0683-4725 2 RESISTOR «,7« 5X .25* FC TC«*40Q/*700 01121 C89725

‘23R13 0683-1835 9 R E S I S T O R  1 8 »  5 x  , 2 5 *  F C  T C » - 9 0 0 / + 6 0 0 01121 CB1835
A a 3 R 3 R 0683*1635 9 RtSISTOR 18K SX .25* FC TC*-900/*800 01121 C01035
‘23R35 0683-3335 8 R E S I S T O R  3 3 »  5 x  . 2 5 *  F C  T C * - 9 0 0 / t 8 0 0 01121 C83335
‘23R36 0698-3950 9 RESISTOR 92.2X IX .125* F TC*0*.100 24546 C9-1/8-T0-9222-F
‘23R37 0698-3950 9 RtSISTOR «2.2» IX .125* F TC»0*-100 24546 C9-1/8-T0-9222-F

«23R38 0683-9735 U RESISTOR ü7K SX ,25* FC TC««öOü/t600 01121 CB9735
‘23R39 0683-1225 1 RESISTOR 1,2» 5% ,25* FC TC".900/»700 01121 CB|225
‘23RR0 0663*1235 3 RESISTOR 12» 5X ,25* F C  TC»-90(1/-800 01121 CB1235
A2JR41 0683-1525 4 RESISTOR I.SK 5X .25* ÉC TC*-«00/*700 01121 C01525
A23Rü2 0683-1005 5 RESISTOR 10 5X ,25* FC TCB-40o/t500 01121 CB1005
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Table 6-3. Replaceable Parts(cont’d).
Reference
Designation HP Part 

Number
C
D Qty

A?J»ö3 1*6 8 3 . 1  uoS söi’jRÜU 0663» J *>25 4A/3R45 0683-223S sA?iR46 0683.2235 sA ? 3R4 7 0683-4735 4

a?3R48 06*3-1535a?i£}ü9 0683.1535
a?Sh5o 0683-3335 6A2JP51 0683-4725 2At-3R52 0643. 4 7 3 5 4

‘23053 0683-1225
0663-1235 3

AJ3R55 8100-3252 6
A?3P56 0683.1225 1

0683.3335 6

»23R58 0683.5615
6?J»59 0757-0439
A ë 3R6 0 07b7»oü39 4
A?SR61 0663-1*35 9
‘R3Rd2 0683-1225

«2JP63 0683-1015 7
0683-10)5 7

»23R65 1810-02b9 3
A?SRb6 1810-0269 3
a?JR67 1810-0269 3

*23*68 0883-1235 3
a?3R69 0683.5625 3
A23R70 0683-1235 3
A23R7I 0683-1005 5

A23U1 1826-0319 7
a?3u? 1626-031^ 7
A?3U3 1626-0319 7
**3U4 1820-1856 7
»?JU5 1826.0122 0

A?3U6 1626-016] 7 3
A?3u7 1 8 2 6 - 0 1 6 1 7
A?3U6 1626-0161 7
a?3U9 1826-0174 2
A?3U10 1820-1730 6

A?JU| 1 1820-1730 6
‘?JU12 )826-0319 7
*2JU|S 1826-0222 1
«2JU14 1820-1197 9
A23U15 1820-1481 u

*?3U|6 1820-2024 3
A?3ul7 1820-2024 3

04274-26523 0

Cl 0160-4259 9 1
c ? 0140-0200 ü 4
Ci 0140-0200 0
Cu 0140-0200 0
CS 0140-0200 0

Ce* 0150-0070 3 3
C 7 ul5o-o07o 3
C? 0150-0070 3

CRi 1901-0496 1
CR2 1901-0996 1

7) 2110-0305 5 1
21l0-0016 5 1

FLl 9135-0035 7 1

Li 04274-85006 0 1

Ul 1854-0313 0 1
1854-0063 7 1

u i 1853-0252 a 2
UU 1853-0252 4

SP 3101-2298 1 2
SS 3101-2298 1

Description
R E S I S T O R  1 0  S »  , 2 5 H  F C  T C o - U 0 0 / * 5 0 0  
R E S I S T O R  I . S K  5*  , 2 5 w  F C  TC*-400/t700 
R E S I S T O R  2 2 K  S X  , 2 5 w  F C  t C « - 4 0 0 / * 8 0 0  
R E S I S T O R  2 2 K  S X  . 2 5* * F C  T C » - 4 0 0 / * 8 n o  
R E S I S T O R  4 7 K  s x  , 2 S w  F C  T C » - “ O U / « 8 0 0

R E S I S T O R  I S K  S x  , 2 S W  F C  1 C 4 - 4 0 0 / * 8 0 0  
R E S I S T O R  I S K  S X  , 2 5 « v  F C  T C » - 4 0 0 / t 8 0 0  
R E S I S T O R  J S K  S x  . 2 5 * »  F C  T C » - « o ( i / * S 0 0  

R E S I S T O R  a . 7 K  S x  . 2 5* » F e  T C » - « O 0 / * 7 0 0  
R t S I S T O R  4 7 K  S X  , 2 5 i* F C  T C 4 - « 0 « F * 8 0 0

R E S I S T O R  1 . 2 K  Sx , 2 S n  F C  T C » - 4 O 0 / * T 0 0  
R E S I S T O R  I 2 K  SX , 2 S *  F C  T C « - 4 0 0 / t 8 0 0  

R E S I S T O R . T R M R  5 k  1 0 X  C T O P - * D J  l - T R N  

R E S I S T O R  1 . 2 K  SX , 2 5 w  F C  T C » . 4 0 0 / t 7 0 0  
R E S I S T O R  J J K  S x  . 2 5 W  F C  T C a . « 0 0 / * 8 0 0

R E S I S T O R  5 6 0  5 X  . 2 5 1 *  F C  T C k - 4 0 0 / « 6 0 0  
R E S I S T O R  6 . 6 1 K | X  . 1 2 5 * *  F  T C « O T - 1 0 0  
R E S I S T O R  6 , 8 1 K n  , | 2 5 i *  F  T C 4 0 - - 1 0 0  

R E S I S T O R  I S K  S X  ,25* 1 F C  t C » - 4 0 0 / » 8 0 0  
R E S I S T O R  1 . 2 K  S x  , 2 5 1 * F C  T C « - 4 0 ü / * 7 0 0

RESISTOR 100 5X ,251* FC TCl.40n/w5o0 
RESISTOR 100 5x ,25*1 FC TC».«0 0 / + 500 
NETrOr K.rEs 9.PIN.SIP ,|.PIN.sPCS 
NETwOr k .rEs 9.PIN.SIP .l.PIN.sPCG 
NETwORK.RES 9.p i n.SIP .l.PIN.sPCG

R E S I S T O R  1 J K  S x  ,251 * F C  T C « . < I O O / * 8 o O  

R E S I S T O R  S , 6 K  5 X  .2 51 * F C  T C » - 4 0 0 / t 7 0 0  
R E S I S T O R  1 2 K  5 x  ,25l * F C  T C < > * “ 0 0 / t B O O  

R E S I S T O R  1 0  5 X  ,25* * F C ' T C > - 4 0 0 / « 5 0 0

O P  A M P  B I F E T  T O . 9 9  

O P  A M P  B I F E T  T O . 9 9  
O P  A M P  B I F E T  T O . 9 9  
C O N y  1 2 . B . D / A  2 6 . D I P . C  

I C  7 8 0 5  V  R G L T R  T O . 2 2 0

O P  A M P  G p  Q U A D  1 6 . D i p . p

O P  a m p  G p  Q U A D  1 6 . D I P . p

O P  A M P  G P  Q U A D  | 6 . D I P . P

C 0 " P A R A T 0 R  G P  Q U A D  1 4 - D I P . P
I C  F F  T T L  L S  D . T Y P E  P O S . E D G E . T R I G  C O M

I C  F F  T T L  L S  D . T Y P E  P O S . E D G E . T R I G  C O «  
O P  A M p  B I F E T  T O . 9 9  
O P  A M P  G P  Q U A D  1 4 . D I P . p  

I C  G A T E  T T L  L S  N A N D  Q U A D  2 > 1 N P  
I C  P I A  N M O S

I C  D R V R  T T L  L S  L I N E  D R V R  O C T L  

I C  D R V R  T T L  L S  L I N É  D R V R  O C T L

A 2 J  M I S C E L L A N t O U S  P A R T S  

P C  B O A R D ,  B L A N K

CHASSIS MOUNTED COMPONENTS

CAPACITOR, FXD ,22UF t/.loX 2S0VDCH 
CAPACITOR.FXD J90PF «.Sx JOOVDC MICA 
CAPACITOR.FXO S9oPF t.5x JOOVDC MICA 
CAPACITOR.FXO J90PF f.Sx JOOVDC MICA 
CAPACITOR.FXD J9t)PF t.$x JOOVDC MICA

CAPACITOR.FXD ,0 8 UF *.2oX 500V0C CER 
CAPACITOR.FXD ,o2UF f.2ox 500VDC CER 
CAPACITOR.FXD ,02UF t.20X 500VDC CER

OIODE-PwR RECT IOOV |2A 00-4 
OIODE-PwR RECT IOOV 1£A 00*0

FUSE 1,254 250V SLO.BLO 1,25X,2S UL 
FUSE ,6A 2S0V SLO.BLO 1.25X.25 UL

FILTER-LINE HIRES.TERMS

COIL ASSEMBLY

TRANSISTOR NPN 2NJ771 SI TO.J PD*15o«i 
TRANSISTOR NPN 2NJ0SS SI TO.J PD4115* 
TRANSISTOR PNP SI TO.J PoilSON FT.4MHZ 
TRANSISTOR PNP SI TO.J PDatSOi* fUuZ\

SWITCH, SLIDE DPDT-NS 
SWITCH, SLIDE OPDT.NS

Mfr
Code

01121 
01121 
01121 
01121 
01121

01121
01121
01121
01121
01121

01121
0112|
2648001121
01121

01121
24546
24546
01121
01121

01121
01121
28480
28480
28480

01121
01121
01121
01121
27014
27014
27014
24355
0728J

0471J 
0471J 
0471J 
28480 
01245
0I29S 
27014 
07263 
01245 
0471J

01245
01295

28480

C0633
72136
72136
72136
72136

28480
28480
2848Q

0471J 
0471J

75915
75915

28460

28480

0142B
28480
28480
28460

26460
28460

See introduction to this section for orderine information
*Indicates factory selected value g lnI°™ation

Mfr Part Number

CB|005
CB1525
C B 2 2 J S

C B 2 2 J 5
C B 4 7 J 5

G B 1 5 3 5  
C B )535 
C B 3 3 3 5  
C B 4 7 2 5  
C B 4 7 3 5

C S 1 2 2 5  
C 8i 2 J S  

2 1 0 0 . 3 2 5 2  
C ö | 2 2 5  
C S J 3 J 5

CBS61S
C4.1/8.10.6811.F 
C4.1/8.T0-6811.F 
CÖ|8J5 
CB|22S

CB1015
CB101S
1810.0269
1810.0269 
1810-0269

C 811 2  3 5  
C B 5 6 2 5  
C B 1 2 3 5  
C B 1 0 0 5

LFJ56H
IFJS6H
LF356H
A056JKD/8CD
7 B 0 S U C

MLM324P
MLM324P
MLM324P
1826.0174
8N74LS273N

SN74LS273N
LF356H
U A 4 1 J 6 P C
S N 7 4 L 8 0 Ö N

MC6821L

SN74L8244N
8N74LS244N

04274.26523

PME271M622 
DMl5Fj9iJOJOO**VlCR 
DM|5FJ91J0300WVICR 
DM15F391J0300WVICR 
0M15FJ9IJOJOOHVICR

0150-0070
0150-0070
0150-0070

MRU21
MRH21

3131.25
313.600

9135-0035

04274.85008

2NJ771
1854-0063
1853-0252
1853-0252

3101-2298
3101-2298
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Table 6-3

Model 4274A

Table 6-3. Replaceable Parts (Cont'd).
Reference
Designation

HP Part 
Number

1 
O
 O

 
|

Qty Description Mfr
Code Mfr Part Number

•M 00270-6)601 6 1 CABLE ASSEMBLY, INPUT(LC) (11 CM) 2 S0 8 |) 04274-61001
*'e 00270.61602 0 1 CABLE ASSEMBLY, INPUT(LP) (31 CM) 28480 04274-61602
«t 00270-61601 1 1 CABLE ASSEMBLY, INPUT(HC) (43 C*) 28080 00270-61001
nU <10270-61600 2 1 CABLE ASSEMBLY, INPUT (HP) (11 CM) 28480 04*74-61604
V‘J«S 04274-6)605 3 ! CAPLE ASSEMBLY, INPu T(A1 TmRu A1)(J(CM) 26460 04274-61605

« b 04274.61006 4 1 CAëLE ASSEMBLY, INPUT ( A l THRU A4 H 4 3 CM) 20460 04274-61600
*7 0ü?7ü-eibü7 5 1 CABLE ASSEMBLY, JNPUTUi THRU A0JU3CM) 20400 00270-61607

KF 1 *110-0565 9 2 FUSEH0LDER CAP 12A MAX FOR UL 26480 2110-0565
«M Sl10-1)565 9 FUSÊHOLDER CAP 12A m a * FOR UL 26400 2110-0565

MISCELLANEOUS PARTS

1 5000-72)9 P 2 FRONT CAP 28460 5000-7219
2 SOo ü -9605 4 2 h an dle 26480 5060-9805
3 5060-9943 1 2 S10E COVER 28400 5060-9943
4 5090-7220 1 2 REAR CAP 28460 5000-7220
5 2000 • ö 1 7 2 1 4 SCrEh.MACH 10.32 ,375-IN-l G 100 DEG ssiiso 2660-0172

6 3101- ? 2  1 o 3 1 SWITCH-PB DPDT ALTNG 44 250VAC s e u s o 3101-2216
7 US70-036B 2 2 SCREW 28480 0570-0366
8 2190-0*25 6 2 WASHER 26480 2190-0225
9 1 2 0 0 -0 0 0 0 3 4 INSULATOR-OIO ALUMINUM HD-ANO* 20480 1200*0060
10 3o5o-o?26 2 4 wASHER-PL MTIC NO, 10 ,203-IN-ID 26400 3050-0226

11 27O0-0U03 5 2 NUT.Ht»-*/LKHR 10-1S-THD .125-IN-ThK 00000 ORDER BY DESCRJRTION
12 1901-0496 1 4 01OOE-PWR RECT IOOV 12A 00*4 04713 MR1121
13 oo*yP7o 5 1 TPANSFORMER 26400 9100-0870
14 1?5(?"001B 2 ü CUNTACT-RF CONNECTOR 8tR N| FEMaLEb .o93 26980 1250-0016
15 5000-0305 7 6 i n s u l a t o r i c o n n e c t o r 28080 5000-0105

16 06*4-0?60 8 6 SCHEH.TPG 6-20 ,5-IN.LG PAN.HO.PHL STL 00000 ORDER BY DESCRIPTION
17 *190-0020 9 P nASHER-LK HLCL NO, 5 ,126-IN-ID 2Ö080 2190-0(120
18 OJÜO-OBJS 9 4 INSULATOR-XSTR NylON SlAC* 2 6 0 6 0 0390-0811
19 0624-0*46 2 4 SCr ë n-TPG 8.IS ,75-IN-LG HEx HSMR-HD s tL 28480 0624-0246
20 0370-2994 u 1 KNOB 26480 0370-2994

21 2510-0045 8 4 SCREW-MACH 8-32 ,375-IN.lG PAN.hD.POZI 0 0 0 0 0 ORDER BY DESCRIPTION
22 0190-0270 0 1 TERMINAL-SLOR LuG LK.MtG FOr.«10-SCR 26480 0360-0270
23 3100-12o5 6 1 SWITCH-ROTARY 26980 1100-1205
24 Oito-Ilof 5 4 TERMINAL-SLDR log PL-MTG FÜH-P3/8-SCR 28480 0360-1190
25 2950-0001 6 4 NUT-HE»*OBL-CHAM 1/8-1S-TH0 ,090-IN-THK 00000 ORDER BY DESCRIPTION

26 50S0-8Ö0O 9 1 REAr FRAm E 26080 5020-6806
27 5060-9036 1 1 TOP COVER 26480 5060-9836
28 04274-0O617 9 1 plate 2 6 UB0 04274-00617
29 04274-00602 2 2 PL«tE SHIElO 28480 04274-00602
30 5000-7202 9 1 TRIM, TOP 28480 5040-7202

31 5020-6605 6 1 Front fra me 28460 5020-6805
32 00270-25002 e 1 KINDOw (PREa) 26480 04274-25002
33 0370-1097 2. 1 KNOB 26400 0370-1097
34 04274-00203 9 1 FRUNT PANEl (YHP) 2 6 0 6 0 04274-00203
34 04274-00204 0 1 FRONT PANEL (HP) 28480 04274-00204

35 04274-25001 7 2 wiNDOl» DISP. A,B) 26480 04274-25001
36 7120-1254 1 l NAMfPLATE ,112-IN-KD ,50-IN-LG ‘L 28460 7120-1250
36 7120-0476 9 1 TRAOE mark (YHR) 26480 7120-0476
37 04271-50024 4 4 INSULATOR 26480 04271-50024
38 2950-0035 6 ü NUT-HEX-D8L-CHAM 15/32-32-THD 00000 ORDER BY DE9CRIPTI0N

39 1510-0036 6 1 b i n d i n g post assy sgl t h d-stud 28460 1510-0038
40 1250-0*52 6 4 Cu nNECTUR-RF BnC FEM SGL-HOLE-RR 50-OHM 28480 1250-0252
41 04271-50025 5 4 INSULATOR 28480 04271-50025
42 5001-0560 4 1 KEY CAP 2 S0 S0 5001-0560
43 0370-0451 0 2 BEZEL 28480 0370-0451

44 1460-1345 5 2 TILT STAND SST 28480 1460-1345
45 SÜ40-7201 6 0 FUOT(STANOARO) 28480 5040-7201
46 5020-9038 7 4 STRUT 26400 5020-8838
47 04274-40001 9 1 ROO (POKER SWITCH) 26460 04274-40001
48 04274-0120? 0 1 ANGLE (POKER SWITCH) 28400 04274-01202

49 00279.U0002 0 3 GUIDt (ANGLE) 28480 04274-40002
50 04274-00616 ö 3 p l a t e , shielo 28480 04274-00618
51 04274-00601 1 5 PLATE, SHIELO 20480 00270-00601
52 5060-9646 5 t BOTTOM COVER 26480 5060-9848
53 0 4 2 7 4 -0 0 2 0 5 ‘ 1 SUB PANEL

54 04274-60203 1 REAR PANEL

6-34
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Model 4274A Section VII 
Paragraphs 7-1 to 7-4

SECTION VII 
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for 
adapting this manual to instruments to which 
the contents do not directly apply. The 
following paragraphs explain how to adapt 
this manual to apply to other instruments 
with lower serial prefixes.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your particu- 
lar instrument, refer to Table 7-1 and make 
all of the manual changes 1isted opposite 
your instrument serial number. Perform 
these changes in the sequence listed. Table
7-2 gives a manual changes summary by assem- 
bly.

7-5. If your instrument serial number is 
not listed on the title page of this manual 
or in Table 7-1 to the right, it may be doc- 
umented in a yellow MANUAL CHANGES supple­
ment. For additional information about se­
rial number coverage, refer to INSTRUMENT 
COVERED BY MANUAL in Section I.

Table 7-1. Manual Changes by Serial Numbers.

Serial Prefix 
or Number

Make Manual 
Changes

1850J00160 and below A, B, C, D, E;

1850J00235 and below B, C, D, E

1850J00385 and below C, D, E

2019J00669 and below D, E

2019J00760 and below E i

I
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Section VII
Table 7-2

Model 4274A

Table 7-2. Summary of Changes by Assembly (Sheet 1 of 2).

CHANGE
Assembly

Al A2 A3 A4 A5 A6 A7 A8 A9 AIO

A
C42

B
C70
U4

Ul
U5

C CR25
CR26
CR27
CR28

D

E
Ul to 

U10 
W7 to 

W10

7-2



Model 4274A Section VII
Table 7-2

Table 7-2. Summary of Changes by Assembly (Sheet 1 of 2).

CHANGE
Assembly

All Al 2 Al 5 Al 6 A21 A22 A23 No Prefix

A

B

C

D XA1L 
to 22R

E
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Model 4274A

CHANGE A

Page 6-12, Table 6-3. Replaceable Parts:
Delete the following part:

A4C42 0160-3456 CAPACITOR-FXD lOOOpF +-10% 1000WVDC CERAMIC

CHANGE B

Page 6-17, Table 6-3. Replaceable Parts:
Delete the following part:

A6C70 0160-2266 CAPACITOR-FXD 24pF

Page 6-19, Table 6-3. Replaceable Parts:
Change the part number and description for A6U4 to read:

A6U4 1826-0319 OP AMP BIFET TO-99

Page 6-22, Table 6-3. Replaceable Parts, A9U1 and U5:
Change the part number for A9U1 and U5 to read:

A9U1 04274-85021 
A9U5 04274-85015

NOTE

These instruments below were installed with 04274-85031 
and 04274-85025.

1850J-00208 
00211 
00213
00215
00216
00217
00218 
00219 
00221 
00222 
00231

04274-85021 (old Ul) cannot be used with 04274-85025 
(new U5). Also, 04274-85015 (old U5) cannot be utilized 
with 04274-85031 (new Ul).

CHANGE C

Page 6-7, Table 6-3. Replaceable Parts:
Delete the following parts:

A2CR25 to 28 1901-0040 DIODE-SWITCHING
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Section VII

Page 8-53, Figure 8-29. A3 Component Locations: 
Partially change the diagram as follows:

—  C 4 6  — ---- C 3 T -

— R 112—
- R I 0 2 -  0 8  
- C 4 7 -

- R 8 0 -

- R 8 I -
- R H 3 - - R I 0 3 - - R 8 2 -
— R  114-

- C R  2 -
- R I 0 4 -  / - N  
- R I 0 5 -  (uil)

- R 8 3 -
- R 8 4 -

- C R 3 - - R I 0 6 - - R 8 5 -
- C R 4 -
- C R 3 -

- C 4 8 - - R 8 6 -

-R ' 0 7 -  T p 9 '

Figure 8-29. A2 Component Locations.

CHANGE D

Page 6-25, Table 6-3. Replaceable Parts, All:
Change the part number for All Power Supply Board Ass'y to read:

04274-66511

Page 6-27, Table 6-3. Replaceable Parts:
Change the part number for Al2 Mother Board Ass'y to read:

04274-66512

Change the part number for A12XA1L to 22R to read:

XA1L to 9R 1251-1887 
XA11L and 11R 1251-4189 
XA21L to 22R 1251-1887

i

NOTE

The All board with P/N 04274-66511 and that with P/N 
04274-66551 use different 15 pin connectors. The same 
is also true for Al2 boards: 04274-66512 and 04274-66552.

i

CHANGE E

Page 6-21, Table 6-3. Replaceable Parts:
Change the part number for A9 MPR Board Ass'y (STANDARD) to read:

04274-66513

Page 6-22, Table 6-3. Replaceable Parts:
Add the following parts:

A9U2 04274-85022 IC, PR0M, PR0GRAMMED
A9U4 04274-85014 IC, PROM, PROGRAMMED
A9U6 04274-85016 IC, PROM, PROGRAMMED
A9U8 04274-85018 IC, PROM, PROGRAMMED

Change the part numbers and descriptions for A9U1/U3/U5/U7/U10 to read:

A9U1 04274-85031 IC, PROM, PROGRAMMED 
A9U3 04274-85013 IC, PROM, PROGRAMMED 
A9U5 04274-85025 IC, PROM, PROGRAMMED 
A9U7 04274-85017 IC, PROM, PROGRAMMED 
A9U10 04274-85019 IC, PROM, PROGRAMMED

7-5
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Page 6-23, Table 6-3. Replaceable Parts:
Add the following parts:

A9W7 to W10 8159-0005 WIRE 22AWG W PVC 1 X 22 80C

Page 8-38 and 8-66, signatures table:
Change the table as follows:

This table can be used to check signatures at A9U1 thru A9U10 ROM's. Signature test point 
is established at input of Data Buffer (pins 8 thru 6 of A9U31 and A9U32) instead of the 
respective ROM outputs (A9U1 thru A9U10). This signature list can be used for units with 
its serial number suffixes of -00266 and above.

For other instruments whose serial number suffixes are earlier than 00266, check that un- 
stable signature display appears or that output States of these ROM's pull up and pull down. 
If you find above States active in earlier instruments, the program contents in these ROM 
may be alive.

^J)SA NAME 
TEST PIN NO DSA-12 DSA-14 DSA-15 DSA-16 DSA-17 DSA-18 DSA-19 DSA-20 DSA-21 DSA-13

SIGNAL
NAME

ROM
TEST\N0.
POINT

A9U1

A9U8

A9U1
A9U2

A9U3
A9U4

A9U5
A9U6

A9U7
A9U8

A9U1 A9U3 A9U5 A9U7 A9U10

WIND0W(+5V) Ul pin-24 755U P254 P254 P254 P254 826P 826P 826P 826P 826P

DBO U31 pin-3 9H5F 853H 7994 264C H3AF H084 1FFU 4840 OOAC UUPA

DB1 pin-4 U25A AOAH 307F 08CA 86P3 UUOF H20P 63UF 69F4 HAUH

DB2 pin-5 FU97 57U9 HPF4 9FBF 7HPC A41A 7303 CP67 FA15 A63F

DB3 pin-6 1811 H926 379A CP1U 5H2H 6927 23FF 9587 2110 3094

DB4 U32 pin-3 PFFC C6U0 2U43 5H23 5A01 AOFP 3987 F598 4HCH 565C

DB5 pin-4 C77P 2562 5410 U899 H1F5 6824 HF08 UF80 F389 501H

DB6 pin-5 C16C AF61 69HH 89PP 775H FF7P U888 521H A092 39A1

DB7 pin-6 291U 56PC 0P76 FP5F 8PC7 UA7H A33H 5H5C AU4F F454

Page 8-66, 
Change

Signature Connections tables:
the tables for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows:

Signature Connections Window (+5V) 755U

DSA NO START STOP CLOCK A9 D S A - s w

DSA-12
NOP
(Ul'-U8)

A9 U27-11

X

A9 Ul6-5

X

A9Tp-6

X

O F F

1

ON

Signature Connections Window (+5V) : 254P

DSA NO START STOP CLOCK A9 DSA-SW

DSA-14 

NOP 
(Ul,2)

A9 Ul6-9

X
A9U16-7

X
A9Tp-6

X
O F F ON
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Section VII

Signature Connections Window'(+5V) : 254P

DSA NO START STOP CLOCK A9 DSA-SW
DSA-15
NOP
(U3.4)

A9IJ16-11 A9U16-10

S

A9Tp-6

A

O F F

1

ON

Signature Connections Window (+5V) : 254P

DSA NO START STOP CLOCK A9 DSA-SW

DSA- 16 
NOP 
(U5,6)

A9U16-13

A

A9U16-12

f

A9Tp-6

f

O F F

1

ON

Signature Connections Window (+5V) : 254P

DSA NO START STOP CLOCK A9 DSA-SW

DSA-17
NOP
(U7,8)

A9U16-15

A

A9U16-14

f

A9Tp-6

■ V

O F F

1

ON

Add the following tables for DSA-18, DSA-19, DSA-20 and DSA-21:

Signature Connections Window (+5V) : 826P

DSA NO START STOP CLOCK A9 DSA-SW

DSA- 18
NOP
(Ul)

A9U16-9

f

A9U16-7 A9Tp-6

A

O F F

1

ON

Signature Connections Window (+5V) : 826P

DSA NO START STOP CLOCK A9 DSA-SW
DSA-19
NOP
(U3)

A9U16-11 A9U16-10

f

A9Tp-6

■ V

O F F

1

ON

Signature Connections Window (+5V) : 826P

DSA NO START STOP CLOCK A9 DSA-SW
DSA- 20

NOP
(U5)

A9 Ul6-13

s

A9 Ul6-12

f

A9Tp-6

A

O F F

1

ON

Signature Connections Window (+5V) : 826P

DSA NO START STOP CLOCK A9 DSA-SW
DSA- 21
NOP
(U7)

A9U16-15

S

A9U16-14

s

A9TP-6

A

O F F

1

ON
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Page 8-67, Figure 8-47. 
Partially chage the

A9 Component Locations: 
diagram as follows:

7-8

Figure 8-47. A9 Component Locations
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Model 4274A Section VDI
Paragraphs 8-1 to 8-10

SECTION VIII 
SERVICE

8-1. INTRODUCTION

8-2. This manual section provides the infor­
mation and instructions required for servic- 
ing the HP Model 4274A MULTI FREQUENCY LCR 
Meter. Included are Theory of Operation and 
Troubleshooting Guide with Circuit Schematics. 
The Theory of Operation describes fundamental 
principles and circuit operating theory of 
the 4274A with block diagrams. Circuit sche­
matics, locator i1lustrations, troubleshoot­
ing guide, and other technical data necessary 
for repairs are integrated into the service 
sheet foldouts. An illustration of the in­
strument interior is shown in Figure 8-13.

Note
When the instrument circuitry includes 
expanded capabilities provided by op- 
tional equipment, refer' to paragraphs 
entitled 0PTI0NS for specific option 
service information.

WARNING

TROUBLESHOOTING AND REPAIR ARE ALLOWED 
FOR QUALIFIED TECHNICAL PERSONNEL ONLY.
IF YOUR INSTRUMENT FAILS, REFER INSTRU­
MENT TO SERVICE PERSONNEL. H-P SERVICE 
OFFICES OFFER YOU THE BEST ANSWER TO 
YOUR PROBLEM. A GUIDE TO YOUR LOCAL 
H-P SERVICE OFFICES MAY BE FOUND ON THE 
BACK COVER OF THIS MANUAL.

8-3. THEORY OF OPERATION.

8-4. This theory of operation has been or- 
ganized into three sections: basic theory, a
block diagram discussion, and circuit analy- 
sis. The basic theory, beginning with para­
graph 8-11, explains the concepts and funda­
mental theory of the 4274A instrument tech- 
nique adapted for accurately measuring the 
DUT and for fully achieving automated meas­
urement performance. The block diagram dis­
cussion describes the overall circuit operat­
ing theory of the 4274A with block-to-block 
signal flow. Included are bxlock and timing 
diagrams. The circuit analysis provides a 
detailed description of how the circuit on

each board functions. For reference conven- 
’ience, when servicing the instrument, a cir­
cuit description is included in the service 
sheets.

8-5. TROUBLESHOOTING.

8-6. This troubleshooting guide provides in­
structions and information for locating a 
faulty circuit instrument component that re- 
quires service. All instructions consider 
the safety of service personnel who will per- 
form the procedures. These diagnostic guides 
are in the form of step-by-step procedures 
with flow diagrams. The board level trouble­
shooting diagrams are the procedures for iso- 
lating the problem to an individual malfunc- 
tioning circuit board assembly.
The guides for locating a defective component 
are given on the individual board service 
sheets and integrate service support data —  
test point locations, waveform illustrations, 
voltage data, timing diagrams, and other 
technical information in addititon to provid- 
ing schematic diagrams for each board.

8-7. RECOMMENDED TEST EQUIPMENT.

8-8. The test equipment required to perform 
operations outlined in this section is listed 
in Table 4-1. The table includes: type of
instrument required, critical specifications, 
use, and recommended model. If the recom- 
mended model is not available, equipment 
which meets or exceeds critical specifica­
tions listed may be substituted.

8-9. REPAIR.

8-10. Repair explanations teil how to re- 
place defective circuit components. The re­
commended replacement procedures for compo­
nents and parts which require special repair, 
replacement tools, or test equipment should 
be observed. Correct disassembly and the 
exchange procedures for such special parts 
are outlined in Paragraphs 8-44.
To prevent damage from inproper repair proce­
dure, refer to the appropriate manual section 
before proceeding with repair.

8-1
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8-11. BASIC THEORY.

8-12. The HP Model 4274A is comprised of 
three major circuit sections: the TRD
(Transducer), VRD (Vector Ratio Detector) 
and the microprocessor - centered control 
blocks as shown in Figure 8-1.

The TRD, mainly consists of the bridge cir­
cuit and forms the four terminal pair meas­
urement configuration. A multifrequency sig­
nal from the oscillator flows through the DUT 
(Device Under Test) connected to the unknown 
terminal and the internal range resistor.
When the currents flowing in both the DUT and 
the RR (range resistor) are mutually equal 
(bridge section is balanced), the 6 DUT and 
eRR factors are transferred to the VRD sec­
tion.
The VRD alternately receives ©DUT and 6 r r , 
amplifies (or attenuates) and detects the 
real (0° part) and the imaginary (90° part) 
components for respective eDUT and © rr by 
circuitry synchronously controlled from a 
control section.

These detected signals are applied to the in­
tegrator and converted to digital signals for 
displaying on a counter employing the popular 
dual slope technique used in Digital Volt- 
meters.
The control section has a microprocessor as 
its CPU (central processor unit) and the var- 
ious software needed for controlling the dig­
ital and analog circuits are memorized in a 
ROM (Read Only Memory).

8-13. TRANSDUCER (TRD).
8-14. The TRD is composed of three board as- 
semblies Al: Range Resistor and Null Detector 
assembly, A2: Modulator assembly and A3: 
Power amplifier assembly. Its function
and purposes are to apply a consistent test 
signal to the DUT and to transfer its voltage 
drop (eDUT) to VRD section as well as to 
cause the same current (as DUT current) to 
flow through the internal range resistor and 
in like manner, to transfer the range resis­
tor voltge drop (©RR) to the VRD section.

Figure 8--|
Basic Block Diagram.
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Power amplifier (A3) receives a 100Hz to 
100kHz test signal at a constant level (pro- 
grammably formed and automatically level con­
trol led in the A6 oscillator). For the vari- 
ous DUT measurements at the desired test 
levels, the power amplifier attenuates or am- 
plifies the test signal and presents a signal 
at lmVrms to 5Vrms to the DUT.
The output impedance of the power amplifier 
is approximately 50fi so the test signal is 
always offered through a 50Q output impedance, 
Since this 50ft impedance is constant regard- 
less of the DUT connected to the unknown ter­
minals, a theoretically constant current 
flows through the DUT on DUT ranges whose im­
pedance is less than 50ft. On the other hand, 
a constant voltage is applied to «DUT's on 
ranges whose DUT impedances are greater than 
5On. See curves in figure 8-2.

eRR - 
Constant

eDUT
Constant

Figure 8-2. Relationship of DUT Impedance
and Source Impedance.

For practical measurements, the boundary 
of the impedance and admittance measurement 
range is between the 100 and 1000 ranges. 
For ranges of 100S1 and less, an impedance 
measurement may be represented by the fol­
lowing formula:

eDUT = ix'Zx zx = eDUTa  ix

eRR = iR-RR iR = 6RR1K RR

When the bridge is balanced ( iX=iR bridge 
section principles are described in paragraph 
8 15).

Zx — gPUT 
- ©RR/RR RR- eDUT

eRR

For ranges of lOOOft and higher, the admit­
tance measurement can be represented by the 
following formulas:

ÖDUT = Yx = ëDÖT

eRR = iR.-L- iR = eRR-YR 
YK

=eRR'ik

When the bridge is balanced, ix = iR

Yx ix _ eRR yr 
eDUT eDUT

_ eRR . j _  

■ eDUT RR

These two measurement concepts cover the wide 
measurement range functions for capacitance, 
inductance, resistance and impedance.

The test signal with its level appropriately 
controlled by the A3 power amplifier, is ap­
plied to the DUT. For impedance range meas­
urement techniques, the constant current(ix) 
flows through the DUT and its voltage drop 
(eDUT) depends on the impedance of the DUT. 
For the admittance range measurement,.the con­
stant voltage (Vx) is applied to the DUT. 
Thus eDUT is constant and eRR depends on the 
impedance of the DUT.

8-15. Bridge section.
The term showing that the bridge section is 
balanced is quite simple:
Here the current (ix) flowing through the DUT 
is equal to the current (irr) flowing through 
the range resistor.
When the bridge section is unbalanced, an un- 
balance current (id) is generated and flows 
into the Lpot terminal, id is converted into 
an unbalance voltage which is passed to a 0° 
and 90° phase detector for detecting DC volt­
age proportional to the unbalance voltage. 
These DC voltages charge an integrator and 
their outputs, respectively, modulate the AC 
signal of both phase components real (0°) 
and imaginary (90°) . The (0° and 90°)
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modulated signals are added in a summing am­
plifier and fed back to the range resistor so 
that current (irr) becomes equal to current 
(ix) and does so until an unbalanced current 
(id) doesn't exist at the input of the Nul! 
Detector.
This balancing continues until the unbalance 
current reaches zero. While the bridge is in 
unbalanced condition, an UNBAL signal is con- 
tinuously sent to the control section to an- 
nounce that the measurement is not ready to 
be displayed. The bridge section is balanced 
by switching range resistors, selecting the 
appropriate measurement range, and by con­
trol ling the attenuation and gain. When the 
bridge is balanced eDUT and eRR are alter- 
nately sent to the measurement section (VRD) 
and the instrument is ready to measure and 
count.

8-16. Range Resistor and Gain Selections. 
There is a complex relationship in the 4274A 
between the range resistor used and the range 
of the respective function (L,C, and R). In 
addition, the frequency range must be known 
to determine the range resistor to be used. 
These relationships are summarized in Table 
8-A of Figure 8-5.

Section Vil
Paragraphs 8-16 to 8-18

8-17. Bridge Balance Response Time.
The response time for balancing the bridge is 
typically less than 25msec at test frequen­
cies lower than 400Hz and less than lOmsec at 
400Hz and higher test frequencies. Response 
time is affected by the loop. gain (k) and the 
phase shift (9) in the bridge circuitry. 
Consequently, if the current flowing through 
the DUT is momentarily changed, a resultant 
unbalanced voltaged (Ed) is generated (and it 
no longer equals zero volts).

As described in paragraph 8-15, the balancing 
procedure operates tobring Ed towards 0 volts. 
Ed variations can be represented by the fol­
lowing formula:

k; loop gain
0: phase shift between modulator output

(I-V converter) and phase detector

Loop gain is maintained constant by the gain 
amplifier and gain normalizer on the Al board 
so as to maintain a consistent response time 
for dynamic test signal levels. A phase 
tracking circuit is used to compensate for 
any phase shift in the A2 phase detector.

Model 4274A

8-18. VOLTAGE RATIO DETECTOR.
8-19. The VRD (Vector Ratio Detector) is 
composed of two board assemblies:
A4 Process amplifier and A5 A-D converter 
assembly. Principal functions of this sec­
tion are to:

1. Convert two AC voltages ( eDUT and eRR) 
detected by the TRD to real (0°) and imagi- 
nary (90°) vector components, respectively.

2. To output four (4) components to the A-D 
converter in which the dual slope technique 
is employed and to transfer the equivalent 
time data information to the digital section.

The VRD section receives eDUT and eRR in­
formation from the TRD section. These two 
voltages are periodically passed to the 
AM/AF amplifier through the buffer amplifier 
and FET switches (Sl and S2) which are op- 
erated by control signals (SEDUT and SERR) 
sent from A5 Latch. eDUT and eRR are at- 
tenuated or amplified by the AM/AF ampli- 
fiers to an appropriate amplitude and fed to 
the phase detector. The Phase Detector is 
sequentially switched by square waves whose 
phase shifts are respectively 0° and 90° as 
referenced to the test signal.

eDUT and eRR are chopped and converted to 
rectangular components whose magnitudes are 
proportional to the real (0°) and the im- 
aginary (90°) parts of both eDUT and eRR 
by the phase detector. Thus, four compo­
nents (0° part of eDUT, 0° part of eRR, 
90° part of eDUT and 90° part of eRR) are 
detected by the phase detector circuit.
The individual phase components are serially 
integrated for about lOmS and discharg- 
ed by the dual slope A-D converter (an in­
tegrator with plus/minus DC reference volt­
age sources) to obtain time periods which 
are exactly proportional to the amplitudes 
of each of the four components as shown in 
Figure 8-3.
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This time data is transferred to the data 
counter in the digital section. Internal 
clock pulses are counted for these durations 
(which are proportional to the respective 
components) and a vector ratio is calculated 
by arithmetical manipulation in the digital 
section for each of the functions controlled 
from the front panel (display-A and display- 
B).

8-20. CONTROL SECTION

8-21. The analog section of the 4274A is con­
trol led by a microprocessor (MPU)-centered 
control section which governs the various se- 
quences required to perform the desired mea­
surement and the self diagnostic tests. Range 
control, selection of the measurement mode, 
timing and processing of the VRD section, and 
the complex management of the matrix for ap­
propriate gain selections, and the numerical 
computation for displaying the measurement 
results are manipulated through the peripher- 
al interface adapter (PIA) by the MPU which 
is used for control and computation purposes. 
These Controls are done by interrupting the 
MPU and address to the memory which stores 
the necessary management instructions for 
both the analog and the digital sections. The 
16 bit address bus allows the MPU to address 
up to 64K memory locations. The data bus 
is 8 bits wide and is bidirectional for read- 
ing and writing the desired data to and from 
the MPU.

All the functions set at the front panel key­
board are decoded in the display control 
board. All keyboard switches are assigned 
individual addresses to facilitate recogniz- 
ing and setting the chosen function.

When a control key is depressed, a key input 
detector in the display control indentifies 
the new key data and sends it to the periph- 
eral control board (A7) via the data bus. The 
PIA sends an interrupt signal to the MPU ask- 
ing it to provide up-dated instructions. The 
MPU recagnizes the new address and fetches 
the necessary program from the addressed ROM, 
sends new data to display section and new in­
structions to both the analog latches and the 
digital boards. Display control (A8) con- 
verts the measurement data signals from MPU 
to display component signals which are| coded 
such that the corresponding numeric figures 
are displayed on the 7 segment LED displays. 
The measurement data is momëntarily stoned in 
a memory in this section and sent to the ma­
trix drive of each display on display board 
(AIO).

8-22. The peripheral control includes a pe- 
ripheral interface adapter (PIA) which pro­
vides a universal means for interfacfng pe­
ripheral equipment to the MPU through two 8 
bit bidirectional peripheral data buses. lts 
function is programmed by the MPU. ijhe PIA 
has four (4) control lines and no external 
logic is required to communicate with other 
peripherals. This capability is useful for 
interfacing with the HP-IB compatible ]inter- 
face (option 101) or with the DC bias control 
boards (options 001 or 002). The data from 
the MPU is translated into the various con­
trol signals which set the FET switches in 
the analog section for measuring the desired 
signal under the appropriate conditions!. This 
board also includes the counter which Icounts 
the internal 10MHz clock pulses for the peri- 
od transferred from the A-D converter (A5).

Section Vin
Paragraphs 8-20 to 8-22

i
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Concept of Vector Voltage Ratio Measurement:

For the explanation of this technique, El and E2 are used instead of eDUT and 
eRR. El is divided into VI (0° component) and V3 (90° component) by the 0° and 
90° gates of the phase detector. In like manner, E2 is divided into V2 (0° 
component) and V4 (90° component). Thus El and E2 can be represented by the 
formulas:

El = VI + jV3 E2 = V2 + jV4 ................. (1)

The desired impedances or admittances are given by the following equations:

Zx = " H " RR or Yx = if'lR .............  (?)

(Where RR is the Range Resistance).

C O  C]
Since the value of RR is known, the ratio of El and E2 ( or -^-)can be used

to calculate the unknown value of the DUT in admittance or impedance measure-
E2ments. As RR is a constant value for one measurement cycle, can be repre­

sented as:

| f  = x + jy ....................................  (3)

y *,-v V2 + JV4 VTV2 +V3-V4 + .i(V1-V4 - V2-V3) .. (4)
A Jï VI + jV3 VI2 + V32

y V1-V2 + V3-V4 ......................   (5)
A “ VI" + V3"

v VTV4 - V2V3 ...................................  (6)
Y " VI" + V3"

Thus, the real and imaginary components of the DUT can be calculated by the 
above equations once the values VI, V2, V3 and V4 have been determined.

The real parts (VI, V2) of El and E2 are first measured and then the imaginary 
parts (V3, V4) are next measured in the VRD section. To enable constant produc- 
tion of the values VI thru V4, the A-D converter continuously transfers the re­
quired four (4) pieces of time data information to the digital section.

8-6 Figure 8-4. Concept of Vector Ratio Measurement (Sheet 1 of 4).
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The real part (VI) of El is detected in the phase detector in the following man­
ner: the integrator is charged during time TC ( about 10 msec). Just after ■
the 10 msec charge time, the integrator is discharged by either the plus or . 
minus DC reference voltage towards zero volts until the zero volt level is ; 
crossed. As soon as the discharge crosses the DC zero volt level, a zero com- ' 
parator sends a pulse indicating completion of the discharge cycle and simul- 1 
taneously transfers the time data (Tl: discharging time) to the digital section. 1

Tc : Chorging Time To : Data Transfer and Integrator Reset
To thru T4 : Discharge Tim e oC Vo thru V4

The digital section accepts the time data and stores it in its memory. It now ! 
resets the control logic for the next conversion cycle (V2 conversion to T2). j 
Again, and in like manner, four components (VI thru V4) are translated into time i 
data (Tl thru T4) and serially transferred to the digital section. [

Since these four (4) pieces of time data (Tl thru T4) are exactly proportional 1 
to the amplitude of the four components (VI thru V4), VI thru V4 can be given by ! 
the following equations:

VI = K-TC-E-T1 \

V2 = K-TC-E-T2 ,7.

V3 = K-TC-E-T3 

V4 = K-TC-E-T4 /

Note: K = (Amplifier gain) x (Efficiency of phase detector)
x (Integration Constant).

K*TC>E is a constant value for one measurement cycle. 

Consequently, equations (5) and (6) can be rearranged to produce:

v _ Tl -T2 + T3-T4 ................................  f 8T
X ’ TP' ~T3*

Y - Tl »T4 - T2 »T3 ................................  (9)
Tl2 + T32 !

The digital section arithmetically calculates the result of the above equations 1 
by fetching and using the time data (Tl thru T4) from its memory as necessary.

Figure 8-4. Concept of Vector Ratio Measurement (Sheet 2 of 4). 8-7
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In an actual measurement cycle, two additional measurements are made to compen- 
sate for any residual offset existing in the circuits behind the phase detector. 
To accomplish this compensation, 0° and 90° components of the offset magnitude 
(V0) are respectively measured to obtain the proportional times (TO and T5) (on 
the condition with that the input of the phase detector is shorted). To is, 
respectively, subtracted from both Tl, T2 and T5 is, respectively, subtracted 
from both T3 and T4.

However, since it is substantially known that TO is equal to T5 at frequencies 
lower than lOKHz, X and V can be given by the following equations:

y _ (Tl - T0HT2 - TO) + (T3 - T0)(T4 - TO) .....  (10)
A (Tl - T0)2 + (T3 - TO)2

„ _ (Tl - TO) (T4 - TO) - (T2 - T0)(T3 - T O ) .....  fnl
Y ---------- (Tl - TO)2 + (T3 - TÖP '

VRD Multiplier:

AM amplifier includes accurate attenuators (1/1, 1/10 and 1/100) in the VRD 
tion as shown in Figure 8-A so the measurable ranges can be expanded 
addition to the five ranges determined by the five range resistors in 
TRD section).

ei-*»(Vi + jV3>

\ e2^(V2+ jV4) )

sec-
(in
the

To measure the el signal, the attenuator is switched to its 1/10 position en- 
abling the measurement of VI and V3. On the next measurement cycle (to measure e2) the attenuator is switched to its 1/1 (through) position and V2 and V4 
are measured. See above figure.

-yJ- = K-TC-E-T1 -y^ = K-TC-E-T3 ............... • ^2)

V2 = K-TC-E-T1 V4 = K*TC’E*T4 ..................  (13^

Therefore,

T1-T2 + T3-T4 
Tl" + T3 Y = 10-Tl-T4 - T2-T3 Tl2 + T32

(14)

Consequently, a voltage ratio with a magnitude of ten (10) times can be ob- 
tained. Also, three (3) attenuations (1/1, 1/2 and 1/4) are established in the 
AF amplifier of the VRD section to compensate for the frequency characteristics 
(wC oro»L)of one decade frequency range (i.e: 250Hz thru 2.5KHz) when capacitors 
or inductors are measured. These actions improve the signal-to-noise (S/N) 
ratio.

8-8 Figure 8-4. Concept of Vector Ratio Measurement (Sheet 3 of 4).
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Test Level Measurement:

The VRD section is designed so that the voltages applied to the DUT can be mea-' 
sured. For this measurement, a similar vector voltage ratio measurement tech- 
nique is employed. . See figure below.

AC signals of known amplitude (10 mVrms), and of the same frequency as the test 
frequency, are measured instead of eRR and their absolute values compared and 
calculated by the following equations:

e DUT 
è  OSC X + jy

|è DUTl = t X* + yk • lèoSCl

(15)

0 6 )

To calculate the current through the DUT, the following equations are used:

eRR = iX • RR .....................................  (1?)

eRR is the absolute value resulting from:

léRRl = V X2 + f  léoscl 0 8 )

Hence,

jy _ eRR _ leosci i/yè . ..i JX " “RR RPT n  y 09)
I
I

Figure 8-4. Concept of Vector Ratio Measurement (Sheet 4 of 4).
8-9



Section V m
Figure 8-5

Model 4274A

RANGE RESISTOR and GAIN SELECTIONS.

Table 8-A can be.used to determine which 
range resistor is being used under a given 
set of conditions.
There are five (5) range resistors which dif- 
fer decade step and are so accurate. As des­
cribed in paragraph 3-14 on page 3-10, the 9 
basic ranges (Z1 - Z4, Y1 - Y5) cover 13 Vir­
tual ranges depending on the values of the 
measured parameters and the test frequencies 
set. In Table 8-A , Z indicates the ranges 
on which impedance measurements are performed 
and Y indicates the ranges on which admit­
tance measurements are performed.

It is theoretically possible to equip the 
instrument with 9 separate range resistors. 
However, it's substantially difficult to use 
them while maintaining both precise resist­
ance accuracy and negligible phase shift over 
a wide frequency range. Therefore, the other 
four (virtually eight) ranges are arithmeti- 
cally constructed by a combination of ampli- 
fire gains (AM: xl , AM: xlO, AM: xlOO, AG: xl, 
AG: 2, AG: 10, AG: 20 and AG: 100).

To determine the range resistor employed, use 
the table. For example, if the lOOnF range is 
selected with a test frequency of 1.0kHz, 
follow the frequency (250Hz - 2.5kHz) line to 
the lOOnF range (Y-4) column and go the bot- 
tom of the table where the range resistors 
are listed to find lOOft (OSC MULTIPLIER: x5) 
and lkft (OSC MULTIPLIER: except for x5).

Therefore, Table 8-A can be used to roughly 
isolate an inappropriate range resistor 
selection or whose value has shifted from 
original design value.

AM and AG are unique abbreviations for de- 
scribing the gain condition of AM Amplifier 
in the A4 Process Amplifier.
AM means amplifier multiplier, and in effect, 
represents the condition of the attenuator 
(1, 1/10 or 1/100) in the amplifier.
To indicate which attenuator is activated, 
AM x 1, AM x 10 or AM x 100 should be trans- 
lated as follows: AM x 1 indicates that the 
1/100 attenuator is activated and operates 
with the amplifier, AM x 100 indicates that 
1/1 attenuator is activated, etc.

To achieve the appropriate gain required for 
various DUT's, the AM amplifier is controlled 
in five degrees of AG (amplifier gain: xl, 
x2, xlO, x20 and xlOO). The unit here is not 
dB.
In an actual measurement, the five range re­
sistors, three of the ten decade step attenu- 
ators and the five operational gains are com- 
bined as required to produce an appropriate 
measurements.

o

V
AM-I 
A M - I O — * 

A M - I O O -------

Figure 8-5. Relationship of Range Resistor and Gain Selection. (Sheet 1 of 2)
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Table 8-A. Range Resistor and Gain Matrix.

L, c, R, |Z| RANGE
FUNCTION TEST FREQUENCY Z - 1 Z- 2 Z- 3 Z - 4 Y- 5 Y - 4 Y - 3 Y - 2 Y - 1

lOOHz^ 250Hz lOOmF lOmF lOOOuF lOOyF 10UF lOOOnF lOOnF lOnF lOOOpF
C 250Hz ̂ 2 .5kHz lümF 1OO0UF lOOuF 10yF lOOOnF lOOnF lOnF lOOOpF lOOpF

CAPACITANCE 2.5kHz^25kHz lOOOuF lOOyF lOuF lOOOnF lOOnF lOnF lOOOpF lOOpF lOpF
25kHz ̂ 100kHz lOOuF lOyF lOOOnF lOOnF 1 On F lOOOpF lOOpF lOpF lOOOfF

lOOHz^ 999Hz lOOuH lOOOyH lOmH lOOmH lOOOmH 1 OH 1OOH 1000H lOkH
L 1 kHz n- 9 99kHz 10UH lOOuH lOOOyH lOmH lOOmH lOOOmH 1 OH 1 OOH 1000H

INDUCTANCE lOkHzn-99.9kHz lOOOmH lOuH lOOyH lOOOyH 1 OmH lOOmH lOOOmH 1 OH 1 OOH
100kHz lOOnH lOOOnH lOyH lOOyH lOOOyH 1 OmH 1 OOmH lOOOmH 1 OH

R, |Z| 
RESISTANCE 
IMPEDANCE

100Hz ̂ 100kHz lOOmn 1 OOOmfl ion loon ikn 10kn lOOkn lOOOkn lOMn

x 5 ion ion ion ion ion loon ïkn lOkn ïookn
RANGE RESISTOR USED 1

x 0.1 
0.01

ion ion ion loon loon ïkn lokn ïookn ïookn

RR(fi) 10 10 10 10 10 100 lk 10k lOOk
x 5 AM x 100 x 10 X 1 x 1/10 x 10 x 10 x 10 x 10 x 10

AG 20 2 2 2 2 2 2 2 2 '

Combination 

RR, AM gain

>f
RR(n) 10 10 10 100 100 lk lOk lOOk lOOk

x 1 AM x 100 x 10 x 1 x 1 x 1 X 1 x 1 x 1 x 10
AG 100 10 1 1 1 1 1 1 10

tattenuanonj 

anti AG lamnl i -
RR(fi) 10 10 10 100 100 lk lOk lOOk 1 OOk

fier gairi).
x 0.1 AM x 10 x 10 x 1 x 1 x 1 x 1 x 1 x 1 x 10'

AG 100 100 10 10 10 10 10 10 100

RR(n) 10 10 10 100 100 lk lOk lOOk 1 OOk
x 0.01 AM x 1 X 1 x 1 x 1 x 1 x 1 x 1 x 1 x ïcT

AG 100 100 100 100 100 100 100 100 100

Figure 8-5. Relationship of Range Resistor and Gain Selection. (Sheet 2 of 2)

8-11



8-23 BLOCK DIAGRAM DISCUSSION

8-24 Analog Block Diagram. Figure 8-6 is 
a detailed block diagram of the 4274A analog 
section. The construction of this diagram 
is based on the actual printed circuit board 
assembly. It is useful for board level trou­
bleshooting.

8-25. A6 Oscillator
The 9.6MHz crystal oscillator is designed to 
provide a wide range of test frequencies in 
either a 1-2-4 or 1-3-5 step frequency se- 
quence. The basic frequency (9.6MHz) is the 
L.C.M (Least Common Multiple) that is 8 times 
any of the 11 test frequencies. The 8f (8 
times test frequency) that is produced (9.6 
MHz) is divided by a programmable divider 
(U13thru Ul5 and Ul7 thru Ul9) to generate 
the desired test frequency and transferred to 
a quasi-sine wave generator which is composed 
of dividers (U7, U9 and U10) anda summing 
amplifier (Q6). The output waveform at Q6 
Emitter is the composite (quasi-sine) of
three squarewaves as illustrated in Figure.8-1 
The quasi-sine wave is filtered by doublé 
low pass filters to form a clean sine wave 
and the output sine wave is automatically 
controlled by an ALC circuit (Ul, U3 and U4) 
which converts its AC amplitude to a DC lev­
el. This DC level is fed back to a photo 
cell for providing the desired, consistent 
test signal levels.

8-26. A3 Power Amplifier 
This board has two similarly designed ampli­
fier paths: one to control the test signals 
to an appropriate amplitude across the un­
known device (DUT) and another for receiving 
and feeding the unbalance voltages (eMOD) de­
tected at A2 output back to the range resis­
tors in the bridge section loop. In the 
DUT path, the test signal level is amplified 
in a vernier amplifier (Q1 and Ul) whose 
gainis initially;set by the OSC LEVEL control. 
This output signal is attenuated by the con­
trol signals (TLM and TLL) and amplified by 2 
in a power amplifier (U2 and Q5 thru Q7) in 
accordance with the front panel MULTIPLIER 
settings (XO.Ol thru X5). In the RR (range 
resistor) path, the unbalance voltage ('èmod) 
is amplified by a vernier amplifier (Q9 and 
U3) whose gain is exactly the same as 
vernier amplifier (Q1 and Ul) in the path. 
This amplified emod is.attenuated in accord­
ance with the OSC MULTIPLIER setting and 
again amplified with a power amplifier (U4 
and Q15 thru Q18), then fed to the range re­
sistor on the Al board so that the. current 
flowing through the range resistor (irr) be- 
comes exactly the same as the current flowing 
through the unknown device (iX).

Section Vin
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8-27. A2 Modulator
The Modulator circuit receives the same test 
signal (e0SC) applied to the A3 board 
and produces a 906phase shifted signal at the 
output of the 9(f phase shifter (Ul, U2 and 
U5). Thus there are two signals (sine waves) 
whose amplitudes are the same and their phase 
differenceis 90° The unbalance voltage (enuo) 
transferred from Al (Null Detector) is ap­
plied to both phase detectors (0° and 90°). 
The two signals are respectively applied to 
the 0° (U4) and 90° (U3) phase detectors 
through non-inverting tracking amplifier 
(U6 and U7) phase reference signals and also 
sent to the 0° and 90° modulators (Uil and 
U10). The unbalance voltage (enuo) is delin- 
eated and detected as the 0° and 90° factors 
and respectively converted to proportion­
al DC voltages in both the 0° and 90° inte­
grators. These two DC voltages control the 
U10 and Uil modulators, respectively, and 
attenuate both AC signals from the input and 
output of the 90° phase shifter. The two 
signals modulated (attenuated) by such DC 
voltages are proportional to the 0° and 90° 
parts of the unbalance voltage (enuo) and 
summed in a summing amplifier (U9). The out­
put signal (e mod) is sent to the range re­
sistor power amplifier.

8-28. Al Range Resistor and Null Detector. 
While the bridge section is being balanced, 
two currents (irr, id) flow into the Al board 
from the LCUR and LPOT terminals of the UN­
KNOWN terminal. During the bridge unbalance 
time (ix = irr), id flows into the Null De­
tector (U3 and Q12 thru Q16) and this cur­
rent is converted to a proportional voltage 
signal. There are two main signal paths on 
the Al board. And its two main functions 
are to detect the unbalance voltage and to 
deliver this voltage to the Modulator so 
that unbalance current (id) becomes zero am­
pères (ix = irr) and to feed an eRR signal 
to A4 process amplifier input. Circuit gain 
amplitude between the Null Detector and the 
Unbalance Detector is controlled so as to be 
consistent with the control signal from the 
digital section. The unbalance current (id) 
applied to Null Detector (U3 and Q12 thru 
Q16) is converted to a proportional unbal­
ance voltage whose amplitude is calculated 
by the product of ix and the feedback resis­
tor. The unbalance voltage is filtered and 
amplified in two amplifier stages(U6 and U7) 
and sent to both the unbalance detector and 
to the A2 Modulator.
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As long as an unbalance voltage signal (Öd) 
appears at the output o f U7, the unbalance 
detector (J8) amplifies this UNBAL signal 
and sends i t  to the digital section to an- 
nounce that the bridge is  not yet balanced. 
The other path on Al is  comprised o f range 
resistors (lOUthru lOOka) and a buffer am- 
p U fle r  (UI), The voltage (6RR) across the 
range resistor as applied by the relay ma­
trix  is  transferred to the input of the pro- 
cess amplifier (A4). There is a complex re- 
lationship between the selected range re sis­
tor, the function, test frequency and test 
signal level as selected on front panel. 
These relationships are Shown 1n Figure 8-5 
Buffer amplifier (UI) is  provided to compen- 
sate for the voltage drops which residually 
appear between the DUTand the range resistor.

8-29. A4 Process Amplifier 
The process amplifier board receivestwo main. 
signals (etlUT and ÖRR) and two subordinate 
(ELPH and E0SC1) signals.' eDUT and m  are 
periodically passed through FET switches (SI 
and S2) whlch are activated by control s ig ­
nals (SEDUT and SERR). 6DUT is  transferred 
to an AH amplifier (U2) wh11e SEDUT (Select 
GDUT) closes switch SI and 6RR is transfer­
red while SERR (Select e  Range Resistor) 
closes switch S2. Both signals are respec- 
tive ly attenuated or amplified by the AH(U2) 
and AF(U6) w iplifiers in accordance with the 
combinations of AM, AG and AF originally ma- 
trixed to provide the appropriate gains 
(vector ratio). This manipulatlon of vari- 
ous combinations is the artifice  for extend- 
ing the measurement ranges (13 ranges) front 
the basic group of ffve (5) range resistors. 
For combination details . refer to Figure 8-5, 
An explanation o f each amplifier i s  given in 
figure 8-5. Level vemier a ip lif ie r  (U6 and 
Q19 thm Q22) sets the signal oaplitude 
which appears at the output of the A4 board 
when the test signal level i s  set to a lower 
value.

QT9 thru 022 successively conduct to improve 
the gain as the VCM (Voltage Control MiddTe) 
level is  decreased at the front panel. eLPH 
is transferred fron Al to A4 to conpensate 
for the residual offset present at the HPOT 
terminal when the unknown terminal is short- 
ed. Another subordinate signal, 60SC is  the 
reference for the test signal level measure 
ment for doing equivalent vector ratio cal - 
culations with the eOUT singal (instead of 
eRR) in Virtual device measurements. Switch 
S3 is  closed by the SLVL (Select Level) s ig ­
nal while the V key is being pressed on the 
front panel.

8-30. A5 A-D Converter 
The eDUT signal is transferred from A4 pro­
cess amplifier to the phase detector (U8, U9 
and Q1 thru Q8] and its  real (0e) part is 
detected and filtered. The detected signal 
is passed through switch SI while the SCUP 
(Start Change-up) i s  being transferred from 
the Latch (which is  controlled by the d ig it ­
al section) and the integrator (U4) is 
charged for a period of about lOntS.
After this charging cycle, the slope anpli- 
fie r (U5) drives the 2ero comparator (12) to 
detect the polarity and switch S2 or S3 is 
closed by the SPCDM (Start Positive Charge 
Down) or the SNCDN (Start Negative Charge 
Down) c ircuitry deperding on the polarity 
discrimination of the integrator voltage.
The integrator discharges until the d is­
charge crosses the zero (0) volts level. 
When the discharge reaches zero volts, a 
zero detect signal is  sent to the digital 
section. The time period between the start 
of discharge and the zero Crossing point is 
proportional to the real part of etWT. In 
like manner, the real part o f  eRR, the imag­
inair part of eOUT and the inaginary part of 
eRR are se ria lly  detected and converted into 
dig ita l data.
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8-31. C0NTR01 SECTIO»

8-32. A9 HPU Board
WU board contains the microprocessor, IRk 
x 8 b it  static memory {nine (9) x 2k x 8 b it 
ROM —  one is  used for HHBoption) and the 
1024 x 8 bit static memory (2 x 512 x 8 b it 
RAM). This assenbly Controls the in itia l 
display se1f-diagnostic test, in itia l con­
trei settings, measurement mode, zero offset 
cancellation, se lf diagnostic test and other 
functions. I t  also perforas numerical con- 
putations for displaying neasurement data 
cm the front panel. To accomplish th is con­
trei and to do the nwerical coaputations, 
nine RONs are prorided for the microproces­
sor and they are identified with assigned 
addresses. The ROH's are used to store the 
various management instructions which in- 
clude:

a. VRO processing contrei for l .  C. R and 
other measurenents.

b. VRO processing contrei for se lf diag­
nostic test,

c. Key contrei.

d. Display contrei.

e. U t ility  program.

f. Mathemetics pack.

g. Computation program.

h. Main program.

i. Table and DC bias contrei.

j. HP-IB contrei.

The Microprocessor fetches the appropriate 
contrei program in accordance with front 
panel contrei settings and outputs the de- 
sired measurement results as well as doing 
a self-diagnostic test evaluation. 6oth 
measurement and diagnostic test results are 
displayed on the front panel displays.

8-33. A8 Display Contrei, AIO Display 
and Key board.

This board contreis the key infomation set 
at the front panel and houses the data *a-

Model 4274A

trix  for the seven (7) segment numeric d is­
plays. Uhen a given panel key is depressec, 
the infomation i s  sent te interrupt de­
tector (U14) through KY 4-6 lines. Key 
decoder sends the KYlPT signal to A7 pe- 
ripheral contrei board and sirajl taneously 
stops key scan counter (U15). New key in- 
formation is sent to the HPU through the bus 
lines (PBAO-6). The HPU addresses new ad- 
dress to execute any new function set at the 
front panel and transmits the necessary key 
information to AIO multiplexer for turning 
appropriate keylEO 's on. Measurement result 
data conputed on the NPU board are transfer- 
red to three groups of display RAMs (LI4-U6 
and U10-U12) through 8 bus lines (POS 0- 
P087).These data are momentarily stored in 
the appropriate RAM in synchronization with 
WEI thru UE3 in accordance with the ao- 
dresses o f the numerical data and the unit 
data infomation for both Display-A and Ois- 
play-8. These RAM outputs, respectively, 
contrei the cathode driver (UI-U3) to acti- 
vate the three groups of display UED's.

8-34. Peripheral Contrei Board 
The peripheral contrei board includes the 
peripheral Interface adapter (PIA), the 1MHz 
clock generator, the timing contrei section 
and the data counter. The PIA (U17) pro- 
vides a universal mears for interfacing pe­
ripheral equipment to the HPU through two 8 
b it  bidirectional peripheral data bjses. 
lts  function i s  pregraimed by the MPU. The 
PIA has four (4) contrei lines and no exter- 
nal logic is  required to comunicate with 
other peripherals. The HPU addresses the 
PIA to enable the c ircu its associated with 
the PIA to act in accordance with the i r -  
structions sent through the 8 b it data bus. 
The PIA includes two data tanks which are 
selected by the NPU. Two data output buses 
are identified as peripheral A (PA) and pe­
ripheral B (P8). PA data are sent to two 
nultiplexers (U30 and U31) and decoded to 24 
b it  contrei signals (19 lines are v irtually 
used). These signals mainly manage the gain 
contrei for the TRO and VRO sections.
Other PB data are sent to the logic contrei 
(U il) which produces the timing pulses for 
the timing detector (U6, U21) and the data 
counter (U12 and U25) which counts the in­
terna! clock pulses during the period that 
is preportional to the time data frem the 
A-0 converter.
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8-35. TIMING DAIAGRAM DISCUSSION

8-36. As described in Table 8-1, five mea­
surement cycles are repeated to do the vec­
tor ratio calculation of an unknown device 
to produce a measurement result. This para- 
graph describes the timing sequence of the 
five fundamental component A-D conversions: 
VRD clocks (VRDCLK) 1 thru 4 are decoded by 
the STROB clock decoder in A7 which receives 
the data from the MPU. When the power is 
switched on, the MPU is initialized and 
fetches the programmed data for A9U1 that 
manages the VRD sections. VRDCLK1 mainly 
generates the control signals which deter- 
mine the measured components (0° x eDUT, 
0° x eRR, 90° x eDUT and 90° x eRR) and the 
States of the A-D converter by synchronizing 
the data from the MPU. eDUT is measured 
while SEDUT (Select eDUT) is high and eRR is 
measured while SERR (Select eRR) is high for 
the admittance measurement. This relation- 
ship changes when an impedance measurement 
is being done. SLVL (Select Oscillator Lev- 
el) is set high instead of SERR for measur- 
ing the voltage across the unknown device 
while the V key on the front panel is being 
depressed.

The ADC integrator is reset on the first cy- 
cle, to be ready for A-D conversion, while 
SIR is high. STCUPgoes high on the positive 
edge of STCUP so as to be ready and the in­
put signal charges the integrator for 10 
milliseconds. A polarity check (PLTCHK of 
VRV4) is done during the next 500/iS (approx- 
imately) so that charging is in the proper 
direction. A small charge for the next 
400/iS (approximately) is done while SPCDN is 
high (charge down phase 1). This small 
charge is necessary so that an accurate mea­
surement can be made when the input signal 
value is small. As the charge voltage is 
positive, the processor signals that inte­
grator should be discharged in a negative 
direction (SNCDN). The integrator starts 
discharging on the positive edge of SNCDN 
until its DC le vel crosses zero volts 
(charge down phase 2). ZRCMP (Zero Compare) 
goes low when the discharge reaches zero 
volts and the timing-end detector is reset 
(SWQFF) to low and SNCDN is set high to stop 
the discharge phase and to, simultaneously,

Section Vm
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set SIR high. The time data for this dis­
charge phase (charge down phase 2) is trans- 
ferred to the processor for storing in the 
static memory during the period of Data 
Transfer. In like manner, AD conversion for 
0 components of eDUT and eRR is accomplish- 
ed and PHCH (VRDCLK 3) is set high to detect 
90° components in the phase detector. The 
timing sequence of VRDCLK1 and VRDCLK4 are 
inseparably related to repeat same process­
ing of charge and discharge cycle for next 
component measurement to serially send time 
data to digital section.

VRDCLK2 and VRDCLK3 clocks are provided to 
generate the control signals which mainly 
determine the appropriate gain in the matrix 
that isdetermined by the test frequency mea­
surement range,function and OSC MULTIPLIER. 
This timing diagram shows the timing States 
for an admittance measurement. eDUT (0° and 
90°) are amplified by AM1 during the time 
that AM1 is set high and eRR (0° and 90°) 
are amplified by AM10 during the time that 
AM10 is set high so to obtain a ten times 
(x 10) voltage ratio. Also, eDUT (0° and 
90°) are amplified by AF1 when AF1 is set 
high and eRR (0° and 90°) is amplified by 
AF2 when AF2 is set high.

*V
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Figure 8-8. Timing Diagram
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Table 8-1. Mnemonic Information.

Mnemonic Description Mnemonic Descri ption

AB

AF

AF1
!

AF4

AG

AG1

AG100

AM

AM1

AM100

BLCLK

CBLNG

CSA

CSB

DB

DBE

DCHON

DSBL

EXTCD

eLPH

e MOD 
e MODG 
eNuo 

e NUOG 
eosc

FCTL

FRCLK

FRLOD

FROPT

IRQ

KYIPT

NMÏ

Address Bus

Amplifier for Frequency

Amplifier Frequency 1.
(AF Attenuator: 1/4)

i
Amplifier Frequency 4.
(AF Attenuator: 1/1)

Amplifier Gain

Amplifier Gain xl

Amplifier Gain xlOO

Amplifier Multiplier

Amplifier Multiplier xl 
(Attenuator: 1/100)

Amplifier Multiplier xlOO 
(Attenuator: 1/1)

Blanking Clock

Cable Length SW on

Chip Select A

Chip Select B

Data Bus

Data Bus Enable

DC Bias High (±100V) on

Di sable

External Clock Drive

Low Potential Compensate High 
Potential

Modulated Signal

Modulated Signal Ground

Nul 1 Detector Out Signal

Nul 1 Detector Out Ground

Reference Signal

Filter Control

Frequency Clock

Frequency Load

Frequency Option Select

Interrupt Request

Key Input

Non Maskable Interruput

PDA

PDB

PRST

RST

R/W

R10

R100K

SCUP

SEDUT

SERR

SLVL

SIR

SNCDN

SPCDN

STADLD

STRX

STPSCN

SWCHG

SWOFF

TLHT

TLL

TLM

TLS

TRDCLK

TRON

VCH

VCI

VCL

VCM

VCQ

VMA

VRDCLK

WË

ZERO

Peripheral Data A 

Peripheral Data B 

Preset 

Reset

Read Write 

Range Resistor 10Q 

Range Resistor lOOkfi 

Start Charge Up

Select Device Under Test Voltage

Select Range Resistor Voltage

Select OSC Level

Set Integrator Reset

Start Negative Charge Down

Start Positive Charge Down

Start Address Load

Strobe X

Stop Scan

Swi tching

Switch Off

Test Level Highest

Test Level Low

Test Level Middle

Test Level Small

Transducer Clock

Turn On

Voltage Control High 

Voltage Control In Phase 

Voltage Control Low 

Voltage Control Middle 

Voltage Control Quadrature 

Valid Memory Address 

Vector Ratio Detector Clock 

Write Enable 

Zero Detect Pulse 

Clock
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8-37. TROUBLESHOOTING.

CAUTION

THE OPENING OF COVERS OR RE- 
MOVAL OF PARTS, EXCEPT THOSE 
TO WHICH ACCESS CAN BE GAINED 
BY HAND, IS LIKELY TO EXPOSE 
LIVE PARTS; IN ADDITION, ACCES- 
SIBLE TERMINALS MAY ALSO BE 
LIVE.

THE APPARATUS SHALL BE DIS- 
CONNECTED FROM ALL VOLTAGE 
SOURCES BEFORE ANY ADJUSTMENT, 
PARTS REPLACEMENT OR MAINTE- 
NANCE AND REPAIR ARE PERFORMED 
FOR WHICH THE APPARATUS MUST BE 
OPENED.

IF, AFTERWARDS, ANY ADJUSTMENT, 
MAINTENANCE OR REPAIR OF THE 
OPENED APPARATUS UNDER VOLTAGE 
IS REQUIRED, IT SHALL BE CAR- 
RIED OUT ONLY BY A SKILLED PER- 
SON WHO IS AWARE OF'THE HAZARD 
INVOLVED.

8-38. Figure 8-9 "How to Use Troubleshoot- 
ing Guides" is helpful when starting to 
troubleshoot the 4274A. As the analog 
boards include the latches which are con- 
trolled through bus lines by the MPU, the 
signature analysis technique is useful for 
analog board troubleshooting. The sequence 
of the digital section troubleshooting de- 
pends upon the program routine and it is 
difficult to provide individual flow dia- 
grams. AL thru GL all contain digital sec­
tion troubleshooting aids.

8-39. Follow the troubleshooting procedure 
in Figure 8-9 which provides specific in- 
structions for isolating the Analog and Dig­
ital section from each other.

WARNING

WHENEVER IT IS LIKELY THAT THE 
PROTECTION PROVIDED BY THE 
FUSES HAS BEEN IMPAIRED, THE 
INSTRUMENT MUST BE MADE IN OPE- 
RATING AND MUST BE SECURED 
AGAINST ANY UNINTENDED OPERA- 
TION.

Figure 8-9. How to Use Troubleshooting Guides.
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CAUTION

CAPACITORS INSIDE THE INSTRU­
MENT MAY STILL BE CHARGED EVEN 
IF THE INSTRUMENT HAS BEEN DIS- 
CONNECTED FROM ALL VOLTAGE 
SOURCES.

BE SURE THAT ONLY FUSES OF THE 
REQUIRED RATED CURRENT AND OF 
THE SPECIFIED TYPE ARE USED 
FOR REPLACEMENT. THE USE OF 
MENDED FUSES AND THE SHORT-CIR- 
CUITING OF FUSE HOLDERS MUST BE 
AVOIDED.

8-40. Troubleshooting Analog Section to As- 
sembly Level. Follow the troubleshooting 
procedure in Figure 8-15 Analog Section 
Troubleshooting Guide to isolate an analog 
fault to a board assembly. Troubleshootig to 
component level is covered in the service 
sheet for each assembly.

8^41. Digital Section Troubleshooting 
Figure 8-16 is helpful in speeding the trou­
bleshooting. The signals circulate through 
the bus line and the flow diagrams are given 
in accordance with the main instructions of 
the 4274A for efficiënt problem isolation. 
The signature analysis technique is a most 
helpful method for following the component 
isolation flows AL thru GL (A Logic flow 
thru G Logic flow). Except for the HP 5004A 
Signature Analyzer, no additional boards or 
equipment are necessary.

8-42. Initial Self Diagnostic Tests just 
after SW-ON.

ROM and RAM test:

BLANK
P ___
PP ...
PPP .. 
PPPP . 
PPPPP

CHECK SUM ERROR'

9

READ WRITE TEST ERROR ...

A9U10
A9U7.8
A9U5.6
A9U3,4
A9U1,2
A9U12, 13

The above simple isolation tests for ROM and 
RAM faults can be performed except that 
faults in the bus line because it is inter- 
rupted or abnormally affected (or perhaps the 
ROM in which the self test instruction is 
programmed is defective).

If these tests are satisfactorily performed, 
advance to self test open and short test on 
the assumption that the digital section ’ is 
operating normally (for at least its major 
functions).

8-43. Built-in Self Test.
The 4274A has the capability for automatical- 
ly performing a brief self-diagnostic routine 
for the heart of the logic control circuits 
(microprocessor, ROM and RAM).
This diagnostic procedure is started automat- 
ical 1y and is completed just after switching 
power to ON. lts completion can be recognized 
by the "p" figures that sequentially appear 
(up to five(5) in left to right direction) on 
display A. The meaning of the display condi- 
tion, if the instrument doesn't arrivé and 
stop at initial control settings as described 
in Paragraph 3-19 of page 3-17, indicate the 
problem location for roughly isolating the 
malfunction.

The display counts for op-01 thru op-05 can 
be read when the sequential test is stopped 
by depressing SELF-TEST and D thru L/C keys 
of display A function.
A manual self-diagnosis of the main functions 
of the analog section and major control capa- 
bilities of the control section can be pro- 
gressively observed by pressing the self-test 
key on the front panel. As described in Sec­
tion V, some steps can be utilized to do ad- 
justments. Simplified explanations of what 
is tested and what is possibly defective is 
described in Table 8-2.
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Table 8-2

Table 8-2'. Built-in Self Test Function (Sheet 1 of 3).

Error
Message Display Test Content Implemented. Tested

Circuits
Meaning of
Error Message

O P  Dl

MPU functions to open A5Q12 and to 
close A5Q11 to establish the DC 
0 volts at pin-3 of A5U9. This DC 
voltage is measured by two methods 
(using the +DC and -DC reference 
voltages)' and are added to display.

The CPU operates to open A5Q9, thus 
isolating the PHASE DETECTOR. In 
this condition, the+DC reference 
voltage (+6.3V) charges the inte­
grator and discharges on the - DC 
reference voltage.
During the next sequence, the - DC 
reference voltage charges the inte­
grator and discharges it on the +DC 
reference voltage.

These two measured values are mathe­
matica! ly added together in the 
digital section to display nearly 
zero on -display - B.

A5

A5 A/D Converter.

1) This error message means 
that both integrator and com- 
parator have a time delay that 
cannot be neglected.

2) Or the integrator isn't ope- 
rating normally or +DC refer­
ence voltages aren't correct.

OP O P 1

This test compares the two measured 
values of the EDUT signal via two 
different attenuator paths and 
calculates the ratio: 

path 1. Combination of xl AM 
and Xl AF attenuators.

path2. Combination of Xl AM
and Xl/2 AF attenuators.

Si nee EDUT is constant, the path 1 
measured value is twice the value 
of the path 2 measured value.

For easier reading at high resolu- 
tion, the results in path 2 are mul- 
tiplied by two and their ratio cal- 
culated in the digital section for 
displaying nearly 1000.00 on display- 
A. (Decimal point location is not 
controlled).

A3
A4

AM/AF amplifier
This error message means either 
of the AF attenuators (xl and 
xl/2) of the AF amplifier aren't 
adjusted for correct attenuation 
accuracy.

Error messages op-02^ op-05 
appear when the measurement 
result described at left is 
not within 1000.00±160 counts 
on display-A.

The combined residual phase offsets 
of various attenuators including the 
AM (1, 1/10, 1/100) attenuator and 
the AF (1, 1/2, 1/4) attenuator are 
measured and displayed on display-B.

A3
A4

This error message means AM or 
AF amplifier has a residual 
offset that cannot be neglected. 
Error messages op-02n/op-05 
appear when a residual offset 
value is not within .00±160 
counts on display-B.
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Table 8-2. Built-in Self Test Function(Sheet 2 of 3).

Error
Message

Display Test Content Implemented.
Tested
Circuits

Meaning of
Error Message

O P  0  3
A

B

This test repeats equivalent measure­
ment, calculation and display as out- 
lined for op-02 for following combi­
nation of AF and AM attenuators: 

path 1: Combination through (1) AM 
and 1/2 AF attenuators. 

path 2: Combination through (1) AM 
and 1/4 AF attenuators.

A3
A4

AM/AF amplifier.
This error message means that 
either the AF attenuators(xl/2) 
and xl/4 of AF amplifier aren't 
being properly controlled or 
aren't adjusted for proper at- 
tenuation accuracy.

O P O 1
A

B

This test repeats equivalent measure­
ment, calculation and display as out- 
lined for op-02 for following combi­
nation of AF and AM attenuators: 

path 1: Combination of 1/10 AM 
plus T/1 AF attenuators. 

path 2: Combination of 1/1 AM 
and 1/4 AF attenuators.

A3

A4

AM/AF amplifier.
This error message means that 
either the AM attenuator (1/10) 
and/or the AF attenuator (1/4) 
aren't being controlled proper­
ly or aren't adjusted for pro­
per attenuation accuracy.

O P  . C S
A

B

This test repeats equivalent measure­
ment, calculation and display as out- 
lined for op-02 for following combi­
nation of AM and AF attenuators: 

path 1: Combination of 1/10 AM 
and 1/4 AF attenuators. 

path 2: Combination of 1/100 AM 
plus 1/1 AF attenuators.

A3

A4

AM/AF amplifier 
This error message means that 
either the combination of the 
1/10 AM and 1/4 AF attenuators 
and/or combination of 1/100 AM 
(through 1/1 AF attenuators) 
aren't being controlled proper­
ly or aren't adjusted for pro­
per attenuation accuracy.

OP 01

A

B

Offset is measured against minimum 
of i/v converter and amplifier on 
Al board. Consequently, any offset 
here is significant when measured 
against the main signal and can be 
displayed with high resolution.

Al

A2

Total offset measurement of Al 
and A2. This error message 
means that total offset in Al 
thru A2 assemblies is excessive 
(for maintaining accurate 
bridge balance).

O  p  I o

O P  I I

O P  I

O P J 3

Oscillator and power amplifier check. 

■ 5Vrms measurement

IVrms measurement
A3

A6
0.IVrms measurement

Error message op-10, op-11, op- 
12 or op-13 appear, if measured 
voltage values are not within 
±20% of proper voltages.
0SC LEVEL has to be set to its 
fully cw positions.

O.OlVrms measurement

O F '  1 3

O P I 5

1MO
Range

1 OOK IJ 
Range

Admittance measurement of 
open (OS) unknown condition 
at selected frequency with 
xl MULTIPLIER setting for 
respective range.of function 
R.

Al

A4

This error message means that 
appropriate resistor range isn't 
selected, or the resistance val­
ue of respective range resistor 
has shifted to an abnormal value.
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Model 4274A Section VUI
Table 8-2

Table 8-2. Built-in Self Test Function ÏSheet 3 of 3),

Error
Message Test Contents implemented.

Tested
Circuits

Meaning of
Error Message

O P  IE,

O P  1 1

lOkO
Range

lkn
Range

Admittance measurement of 
open (OS) unknown condition 
at selected frequency with 
xl MULTIPLIER setting for 
respective range of function 
R.

Al
c>

A4

This error message means that 
appropriate resistor range isn't 
selected, or the resistance val­
ue of respective range resistor 
has shifted to an abnormal value.

O P  1 8

O P  ! S

O P  P O

1MO
Range

Admittance measurement of 
open (OS) unknown condition 
at selected frequency with 
x5 MULTIPLIER setting.

10kQ
Range

Admittance measurement of 
open (OS) unknown condition 
at selected frequency with 
x.1 MULTIPLIER setting.

Al

A4

lkn
Range

Admittance measurement of 
open (OS) unknown condition 
at selected frequency with 
x.01 MULTIPLIER setting.

Same operating test is repeated 
except the test signal level.
If open tests 14 thru 17 are 
passed and one of 18 to 20 is 
failed, OSC LEVEL control isn't 
satisfactorily performed.

5 H  8  1 Impedance measurement of unknown in 
a shorted condition on the 1000 range 
with sequential change of MULTIPLIER 
setting (x 5, x 1, x .1 and x .01).

Al

e

A3

An error message in this column 
means that the bridge cannot be 
balanced.

5 H 8 8

Current that flows through shorted 
DUT is lOOmA si nee OSC level is +5Vrms 
and OSC output impedance is nearly 50 
This current also flows through range 
resistor and voltage drop is measured 
and compared with the test limited 
calculated in logic section.

Al

A3

A4

This error message can mean any 
of the following:
1.0SC level is less than 80% of 
required value of 5Vrms.

2. Bridge cannot be balanced.

3. Appropriate gain Controls of 
AM AMP and AG AMP isn't being 
performed. (AG AMP: x20,
AM AMP: x 100)

EH 8 8

Same measurements and calculations 
are implemented at OSC level settings 
of IVrms with range resistor on 100 
range.

Al

A3

A4

This error message can mean any 
of the following:
1 OSC level is less than 80% of 
required value of IVrms.

2 lOOfi range resistor has shift­
ed to an abnormal value or 
appropriate control for range 
resistor isn't being performed. 

3 Appropriate gain Controls of 
AM AMP and AG AMP isn't being 
performed. (AG AMP: Xl, AM 
AMP: xl) ________________

E H  8 1

Sequential current measurements are 
done for shorted (00) unknown in a 
condition for 1000, lkn and 10k0 
range resistors.

Al

This error message means that 
either the range resistor (100O, 
lk and 10ko) value is inappro- 
priate (if short tests 24 and 26 
are satisfactory).
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Section V U
Figure 8-10

Model 4274A

Digital Section Troubleshooting Using Signature Analyzer.

The advantage of troubleshooting based on "Signature Analysis" is accuracy and 
ease in finding failures. It is generally difficult to search for an error by 
means of observing waveforms on an oscilloscope for the reason that bit trains 
in a digital circuit seem to be much the same whichever is observed. Specifi- 
cally, to find the errors in a stream of large bit size (or word length) data 
takes much time and requires the use of an instrument such as a logic state ana­
lyzer. Hewlett-Packard has proposed a method called "Signature Analysis" which 
recognizes the bit pattern measured in a 4 digit hexa decimal code (signature) 
for running an easy diagnostic test program. With the Signature Analyzer (HP 
5004A), the signatures are displayed in a readable 4 digit-figure set of alpha- 
numeric figures (01 2 3 4 5 6 7 8 9 A C F H P  U). Signature analysis is based 
on the usual signal tracing method. followed in troubleshooting an analog cir­
cuit. According to signature analysis, devices in a digital circuit are checked 
with the signal analyzer by comparing signal input and output signatures to and 
from each device for the "correct" signature denoted in the service manual sig­
nature map. If a signature is not identical, the troubleshooter need only tracé 
the bit train in the opposite direction of the signal flow and, when a device is 
noted which generates an erratic signature despite a correct input* the com­
ponent may be regarded as faulty.

Signature Analysis for the 4274A.

For doing signature analysis, a DSA (Data Stream Analysis) switch is provided on 
the A9 (MPU) board of the 4274A. No additional test board is required.
There are twenty-one (21) kinds of DSA for performing signature troubleshooting 
and they are identified by the abbreviated names of DSA-1 thru DSA-21. These 
names are denoted around the signature pattern in the respective schematic and 
troubleshooting trees for setting the signature analyzer and the 4274A for ap­
propriate control settings, window setting, DSA switch position of A9 board and 
other necessary conditions of the 4274A.

SIGNATURE ANALYZER TECHNIQUE.,

An active digital hand-held logic tracer coupled with an active pod (with four 
miniature clip connection leads) is sufficiënt for detecting the test signal and 
for development of the signature on the Signature Analyzer display. The active 
probe has access to the desired node in the circuit being tested and transfers 
this input data to the analyzer. The four input leads of the test cable active 
pod connect the gate signals —  START, STOP and CLOCK —  from the instrument 
being tested to the analyzer. The remaining lead is connected to instrument 
GND. The START signal is an open "window" (measurement gate) signal which causes 
the signature analyzer to prepare for receiving data via the active probe. The 
STOP signal causes the window to close. The CLOCK is taken from the time base of 
the instrument and permits receiving input data and gate signals in synchroniza- 
tion. Polarity of the gate signal active (enable) edges (positive or negative) 
can be selected by the front panel Controls of the signature analyzer. Probing 
points and connection locations of START, STOP and CLOCK leads are designated on 
the troubleshooting flow diagrams.

Figure 8-10. Signature Analysis Guide(Sheet 1 óf 2).
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Model 4274A Section V i n
Figure 8-10

Signature Analysis Diagnostic Flow Diagram Notes.

Connect A7TP12 to 
GRD.
Connect A7TP2 to 
A7TP4 .
Remove A6 board.

©

S i g n a t u r e  C o n n e c t io n s W indow (+ 5 V ) : F6U4

DSA NO START STOP CLOCK A9 OSA -sw

E L
D S A -4

TIMER

A 9 T p -1 3 A 9 T p - 1 3 A 9 T p -7 o rt -pp ON

COUNTER s 8
©

YES NO

©

Go to  G L Replace A7U2I

Figure A.

1. For doing Signature Analysis in EL flow chart, arrange the settings given 
in bottom box.

2. Set DSA switch of A9 MPU board as shown in right box. Both START and STOP 
signals are taken from A9TP13. CLOCK signal is taken from A9TP7. Front 
panel control settings for Signature Analyzer are:

START button: depressed (-™-)

STOP button: depressed (j »l )

CLOCK button: released (-■.)

Check that signature of +5V supply is F6U4 (this step is omitted from step 
by step flow chart.

3. Compare actual signatures with signatures of DSA-4 siganture map 
(see Figure-B). If not identical, go to step 4.

4. In like manner, compare actual signature and if not identical, go to GL 
flow chart.

5. In like manner, compare actual signature and if not identical, replace 
A7U6.

/-DSA-4

Q4
14 F566

U21
Q2

11 HU78

6 F78F

_ 3 C6F8oi

+ 5 V

Figure B.

Figure 8-10. Signature Analysis Guide (Sheet 2 of 2).
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Section VUT 
Paragraph 8-44

Model 4274A

8-44. Disassembly of AIO (Display and Key) 
Board
To replace the parts mounted on AIO board 
assembly, the front panel has to be removed 
from the front frame of the 4274A. The pro­
cedure is as follows:

1. Carefully remove trim strip from top of 
front frame (without bending trim strip).

2. Remove the three screws from top of front 
frame.

3. Remove the two foot assemblies and three 
screws from bottom of front frame.

4. Press front panel assembly forward (from 
inside) without adding strong stress to 
the cable assemblies which are connected 
between front panel and main body.

5. Remove the nine (9) screws from AIO board 
assembly and the now accessable associat- 
ed parts around the front panel and the 
AIO board assembly.
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Model 4274A

8-45. PRODUCT SAFETY CHECKS.

WARMING

WHENEVER IT APPEARS LIKELY THAT 
SAFETY PROTECTIVE PROVISIONS 
HAVE BEEN IMPAIRED, THE APPARA­
TUS SHALL BE MADE INOPERATIVE 
AND BE SECURED AGAINST ANY UN- 
INTENDED OPERATION. THE PRO- 
TECTION IS LIKELY TO BE COMPRO- 
MISED IF, FOR EXAMPLE:

—  THE APPARATUS SHOWS VISIBLE 
DAMAGE.

—  THE INSTRUMENT FAILS TO 
PERFORM THE INTENDED MEAS­
UREMENT.

—  THE UNIT HAS UNDERGONE PRO- 
LONGED STORAGE UNDER UN- 
FAVORABLE CONDITIONS.

—  THE INSTRUMENT HAS SUFFERED 
SEVERE TRANSPORT STRESS.

8-46. The following five checks are re- 
commended to verify the product safety of 
the 4274A LCR Meter (these checks may 
also be done to check for product safety 
after troubleshooting and .repair). When 
such checks are needed, perform the fol­
lowing.

1. Visually inspect interior of instru­
ment for any signs of abnormal inter- 
nally generated heat such as discolor- 
ed printed circuit boards or compo­
nents, damaged insulation, or evidence 
of arcing. Determine and remedy cause 
of any such condition.

2. Using a suitable ohmmeter, check re- 
sistance from instrument enclosure to 
ground pin on power cord plug. The 
reading must be less' than 0. 5 ohm. 
Flex the power cord while making this 
measurement to determine whether in­
terim' ttent discontinuities exist.

3. Check GUARD terminal on front panel 
using procedure (2).

4. Disconnect instrument from power 
source. Turn power Switch to on. 
Check resistance from instrument en­
cl osure to line and neutral (tied to- 
gether ). The minimum acceptable re­
sistance is two megohms. Replace any 
component which fails or causes a 
failure.

5. Check line fuse to verify that a cor- 
rectly rated fuse is instal led.

Section VUI
Paragraphs 8-45 tó 8-46
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Section V m
Figure 8-12

Model 4274A

P / O P a r t  o f. E n c lo s e s  fro n t p an el 
d e s ig n a t io n s .

o Knob c o n tro l.  £ ^ E n c lo s e s  r e a r  p an el 
d e s ig n a t io n s .

*
S c re w d r iv e r  a d ju s tm e n t. 

C irc u it  a s s e m b ly  b o rd e r lin e .

*
A s t e r i s k  d e n o te s  a  f a c to ry  se le c te d  v a lu e . V alue shown i s  ty p ic a l  
(p a r t  many be o m it te d ) .

H eavy lin e  in d ic a te s  m ain  s ig n a l  p ath .

------------- :--------- H eavy d a sh e d  lin e  in d ic a te s  m ain  fe e d b a ck  path .

|C W W iper m o v e s  to w a rd s  CW with c lo c k w ise  ro ta tio n  of co n tro l (a s  view ed 
fro m  sh a ft  o r  knob).

±1 N u m b ered  te s t  p o in t. M e a su re m e n t  a id  p ro v id e d .

CD 'D en otes w ire  c o lo r  c o d e . C ode  u se d  i s  the s a m e  a s  the r e s i s t o r  c o lo r  
co d e  ( e . g . ,  ( 9 . 4 .  7 ) d e n o t e s  w h ite /v e llo w /v io le t) .

4 In d ic a te s  d ir e c t  co n d u ctin g  con n ection  to  the e a r th .

/b In d ic a te s  con d u ctin g  con n ection  to  c h a s s i s  o r f r a m e .

In d ic a te s  c i r c u i t  com m on  con n ection .

Figure 8-12. Schematic Diagram Notes.

8-28



Model 4274A Section V m
Figure 8-13

Al R21 (ÏOOkfl)
A i c n  ( l o o k n e )  
AiRTênokn)
Al Cl 0(1 Ok£20 }* 
AlRÏ5(lkfl' 
AlC9(lto9>
MR12(Ï00n> 
A2R8(OFFSETV

ATR8(10Q ),.
Al C7 (10^9 )• 
A2R1(OFFSET)

Al R1(OFFSET) 
A1C2(0FFSET)'

A2R43(90°SHIFf) \i_A3R1 (AMP)jj

WRTsrLlvIrwmTÖR)

Figure 8-13. Adjustment Location. 8-29



Section
Figure

v m
1-14

Model 4274A

Al Null Detector & Range Resistor (04274-66501)
jA2 Modulator(04274-66502)

\A3 Power Amplifier (04274-66503)
{A4 Process Amplifier(04274-66504)

Osei 11ator (04274-66506)

All Power Supply 
(04274-66511)

Al6 DC Bias Connector 
(04274-66516)

Al 5 HP
(04274-66515)

B Connector

'h22 HP-IB Interface(04274-66522) 
DC Bias (±35V)(04274-66521)

A23 DC Bias (±100V)(04274-66523)
'A9 MPU (04274-66513)
Display & Key Control(04274-66508)

'A7 Peripheral Control (04274-66507)____________
Figure 8-14. Assembly Location.
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Section V m
Figure 8-15

Figure 8-15, Analog and Digital Sections Isolation Flow,
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Model 4274A

START KERE

4274A control
—  In itial 

aettiog 
F lx tu re  —  16074A 
UNKNOWN —  open

/ D o e s  ERR0R-4N^ „q

\ v  appear? /

OSC VERNIER —  Full CU
OC BIAS —  OFF
INITIAL SETTING —  Ptge 3-17

YES

YES

YES

NO
No te :

0P-01 tftmigh OP-13 
ere error displey 
B ttu g e



SELF TEST —  OFF 
Cooncct storting 

- »  tor to Flxture 
FUNCTION —  R 
RANGE —  AUTO

Section Vin
Figure 8-16

Figure 8-16. An a l o g Se c t i o n Tr o u b l e s h o o t i n g t o A sse m b l y Le v e l .
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•-Analog Section Troubleshooting
Tree to Assembly Level
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Model 4274A

Is d isp lay  
same a s  above?

Section VBj
Figure 8-17

Go to G L
«nd F L ®

F isure 8 -17. D igital Se ct ion Trou ble sh o o t i n g to As s e m b l y Le v e l .
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Digital Section Troubleshooting
Tree to Assembly Level
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Model 4274A Section VID
Figure 8-18

Note:
Set DSA-Test-SW to Noroal Position 
after replacing defective components 
on each flow.

Check IKHz CLOCK 
at A9TP6. TP7.
Ooes waveform look 
like the following?

SW-POWER-OFF

Monitor A9TP5 
state of RESET 
right after 
SW-POWER-ON

Signature Connections W ind ow  ( + 5 V )  : 0 00 3

Check signature 
for OSA-11

KOP ADDRESS

DSA NO START STOP CLOCK A 9  DSA-SW
D S A - 1 1  

NOP

ADDRESS

A 9 T p - 3 A 9 T p -  3 A 9 T p - 6 0 tt

1

en

Check +5V line Moroentarily short 
A9TP5 to GRD.

K0

Do Mp“ figures^ 
sequentially 
appear?

Check A7U19, U20 Check A9U19, U35

/  signature \  
at A9U17, U29 

\  1npû  /  
\  OK? /

\  YES Check

NO 1 YES A9U17, 029

Figure 8-18. D igital Se ct ion Trou ble s h o oting Flow D iag ram AL.
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AL Troubleshooting Tree 
Under Fold



This table can be used to check signatures at A9U1 thru A9U10 ROH's. Signature test point 
is established at input of Data Buffer (pins 8 thru 6 of A9U31 and A9U32) instead of the 
respective ROM outputs (A9UÏ thru A9U10). This signature list can be used for units with 
its serial number suffixes of -00266 and above.

For other Instruments whose serial number suffixes are earlier than 00266, check that un- 
stable signature display appears or that output States of these ROM's pull up and pull down. 
If you find above States active in earlier Instruments, the program contents in these ROM 
raay be alive.

TEST PIN NO
___DSA NAME DSA-12 OSA-14 OSA-15 OSA-16 OSA-17 DSA-13

SIGNAL
NAME

ROM
tesX n o . 
POINT \

A9U1
f

A9U7
A9U1 A9U3 A9U5 A9U7 A9U10

WIND0M(+5V) UI pin-24 755U P254 P254 P254 P254 826P

DBO U31 pin-3 5A83 42P2 7994 264C H3AF UUPA

081 pin-4 FCCP 9949 307F 08CA 86P3 HAUH

DB2 pin-5 17C6 8UH8 HPF4 9FBF 7HPC A63F

DB3 pin-6 283P P909 379A CP1U 5H2H 3094

DB4 U32 pin-3 H6F2 8FU9 2U43 5H23 5A01 565C
D85 pin-4 5A48 F8S4 5410 U899 H1F5 501H

DB6 pin-5 73F2 6PF8 69HH 89PP 775H 39A1

DB7 pin-6 7AHA 052P 0P76 FP5F 8PC7 F454
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Modél 4274A

Signature Connections for DSA-1 and DSA-12 thru DSA-21.

Signature Connections Window (+5V) : APC4
OSA HO START STOP clock A9 OSA-SW
DSA-1
RAM
OATA 6üS

A9Tp-13

X
A9Tp-13

X
A9Tp-7

S
orr

B
il

OM

Signature Connections Window (+5V) : 75SU
OSA HO START STOP CLOCK A9 OSA-SW
OSA-12 
HOP
(U1MJ8)

A9U27-11

X
A9U16-5

y
A9Tp-6

"V
©f f

[1
OM

Signature Connections Window (+5V) : 826P
OSA NO START STOP CLOCK A9 DSA-SW
OSA-13 A9U22-9 A9U10-20 A9Tp-6 © ff OM

NOP
(ino) X f X s
Signature Connections Window (+5V) : P254
DSA NO START STOP a o c K A9 OSA-SW
OSA- 14 
NOP
(UI.2)

A9U16-9

X
A9U16-7

y
A9Tp-6

X
OFF

1
OM

Signature Connections Window (+5Y) : P254
OSA NO START STOP CLOCK A9 OSA-SW
OSA-15 
KOP
(U3,4)

A9 UI6-11

X
A9U16-K

y
A9Tp-6

X
OFF

Ifiïfflli

Signature Connections Window (+5Y) : P254
OS A NO START STOP aocK A9 OSA-SW
OSA-17
NOP
(U7,8)

A9U16-15

X
A9U16-14

y
A9Tp-6

X
OFF

1
OM

Signature Connections Window (+5V) : 826P
OS A NO START STOP CLOCK A9 OSA-SW
OSA-18
NOP
(UI)

A9016-9

y
A9 UÏ6-7

y
A9Tp-6

X
OFF

i
ON

Signature Connections Window (+5V) : 826P
OSA NO START STOP CLOCK A9 DSA-SW
DSA-19 
NOP
(U'

A9 UI6-11

y
A9U16-10

y
A9Tp-6

X
OFF

1
Signature Connections Window (+5V) : 826P
DSA NO START STOP CLOCK A9 OSA-SW
DSA- 20 A9U16-13 A9U16-12 A9Tp-6 OFF OM

NOP
(05) y y X 1
Signature Connections Window (+5V) : 826P
OSA NO START STOP CLOCK A9 DSA-SW
DSA- 21
NOP
(U7)

A9U16-15

y
A9U16-14

y
A9TP-6

X
OFF

l
OM

Signature Connections___________Window <»5V) : P254
OSA NO START STOP CLOCK A9 OSA-SW
OSA-16 A9U16-13 A9U16-12 A9Tp-6 OFF OM

KOP
(U5.6) X y X 1

Section V1D
Figure 8-19

F igure 8-19. D igital Se ct ion Tr ou ble s ho oting Fl o w D iagram BL.
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BL Troubleshooting Tree 
Under Fold

i
i
i

}
t

i
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Model 4274A

C L (A8 Board)

Check DSA-7 
at A8 board.

DISPLAY

A8W1 —  OPEN 
S e t  A 8S1-B -0N

Signature Connections

Check DSA-7 
signature at A8 
for:P0B (h-7,
___
STPSCN.SYADl D OK?

NO

Go to 6 L

CONTROL LOGIC -*

Window (+5V) : 7UUP

OSA NO START STOP CLOCK A 9  DSA-SW

O SA - 7  

D I S P U T

A 9 T p - 1 3 A 9 T P -13

“V
A 9 T p - 7

y
o w r

1
ON

YES

R A M & O R I V E R

-►<

OSA 7 at AIO

ANODE
SCANNER



Section VIH
Figure 8-20

F igure 8-20. D igi tal Section Trou ble shooting Flow D iagram CL,
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CL Troubleshooting Tree 
Under Fold
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Section vm
Figure 8-21

Table 2. A10U9 Signatures

Pin Key signature pin Key signature

1
l a T
TEST 0000 9 STORE 074F

2 L 2HCC 10 A UF4A

3 C FFA4 11 AS 0F9A

4 R P45P 14 0.01 A0U1

5 Z 7281 15 0.1 OH2C

6 l/C HA54 16 2C9F

7 SHORT UF22 17 5 AU81

8 RECALl 5HP2

Table 3. A7U16.U27 Signatures
SIGNAL TEST PIN SIGNATURE TEST PIN SIGNATURE

PDA 0 027-4 P48F U27-3 7686

1 -7 7CAA -6 H68U

2 -9 1C67 -10 7FUF

3 -12 C704 -13 PP7U

4 UI 6-4 0000 UI 6-3 PP7U

5 -7 0000 -6 PP7U

6 -9 0000 -10 PP7U

F igure 8-21 D igital Se ct ion Tr o u b l e sh o o t i n g Fl o w D iag ram DL.
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c—  DL Troubleshooting Tree

Under Fold
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Model 4274A

Signature Connections Hindoe (+5V) : F6U4
OSA NO START STOP CLOCK A9 OSA-SW

E L DSA-4
TIMER

A9Tp-13 A9Tp-13 A9Tp-7 «P* ’E
COUNTER s



Section V0
Figure 8-22

F igure 8-22. D igital Se ct ion Trou ble s ho oting Fl o w D i a g r a m EL.
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EL Troubleshooting Tree

Under Fold

1
\

J
i

)

\
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Model 4274A

F L

Check DAS-3
on A7 board

DATA COUNTER

1. Connect A7TP12
to Ground.

2. Connect A7TP20
to A7TP23.

3. Remove A7W4
(one side).

4. Remove A6 board.

S ig n a tu re  Connections Window (+5V) : H1UH
DSA NO START STOP CLOCK A9 DSA - s w

DSA- 3 A9Tp-13 A9Tp-l 3

X

A9Tp-7 OFF

1
ON



Section V U
Figure 8-23

Figure 8-23. Digital Section Trouble shooting Flow Diagram FL.



FL Troubleshooting Tree 
Under Fold
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Model 4274A SectK yin
Figure 8-24

Signature Connections Window (+5V) : U216

OSA NO START STOP CLOCK A9 OSA-sw
DSA- 2 A9Tp-13 A9Tp-13 A9Tp-7 O FF 'Si ON

PIA/LATCH
■ \ y 1

Figure 8-24. Digital Section Trouble shooting Flow Diagram GL.
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bection Vin
Figure 8-25

GL Troubleshooting Tree

Under Fold

Al T r o u b l e s h o o t i n g - T r e e  — 

------------- Un d e r  Fo l d ------------------------------

Check signatures for 
following signals 
at Al board input 

or A3 board output

R10, R100, RU, 

R10K, R100K 

TLS2, fLS3, FU, 

F10K, TLHT

S ig n a tu re  Connections

Go to
A3 TRD DECODER

Window (+5V) : U216

Connect no fixture.

Remove A3 YELLOW cable 
and connect BLUE cable 
(female connector) to 

YELLOW(male connector)

SW-ON

Moni tor waveforms 
at Al TP-1 under ! 
following conditions.

DSA NO START STOP CLOCK A9 DSA-SW
DSA-2 A9Tp-13 A9Tp-13 A9Tp-7 OFF

'BS
ON

PIA/LATCH
" V y 1

Display A: C ] 
F: 1 KHz Test Level: XO.1 , CW

C Range Range Resistor Al Cl) Waveform

lOQuF 10J2 1
10 /UF,1000nF loos; | <1OmV P-P

lOOnF 1K52 | clOmV P-P
lOnF 1OKSÏ 1 <1 OmV P-P

1000 PF 1 OOK; | <30mV P-P

why do you come 
to this

U n s a t i s f i e d ^ ^ ^ t a b  1 e ? 
Range

Al TP-3 waveform is incorrect

Monitored o.5V 
waveform < P-P

Monitord > 0.5V 
waveform P-P

Range Resistor: 1052 Check KI ,K2 Check Kil

* : 10052 Check K5,KI 1 Check K3.K12

* : 1K52 Check K7,KI 1 ,K12 Check K3 ,K5,Kl3

: 10K52 ru , Kil 
Check K12, KI 3

rhprk K3,K5 
Lliec.k K7U14

: 100K52 Check KI 1 -KI4 Check K3’K5 LnecK K7 . K9
Ampl itude of Al (3)

waveform all small
Ul-short, Check Q12-Q16, U3, CR1-CR6

Range Resistor Check & Replace

1052 Range Kl ,K2 06,07

10052 K4 Q5

1 K52 K6 Q4

1OK52 K8 03

100K52 K10 Q2

C Range R.R A1TP-3 phase difference 
with A1TP-2

lOOuF 1052 0.5V P-P '180°

lOuF,
lOOuF 10052 -

lOOnF 1 K52

lOnF 10K52

1000PF 1OOK52 1.OV P-P 200°

Figure 8-25, Al Range Resistor and Null Detector Assembly Troubleshooting Tree,

Does waveform at 
TP-7 look like this?

Go to ANALOG BLOCK
.TROUBLESHOPIING___

FLOW

8 - 4 9 8 - 5 0



Model 4274A Section V U
Figures 8-26 and 8-27



Section VEH
Figure 8-28

A2 Troubleshooting Tree

Under Fold

4274A Controls 
Frequency —  !KHz 
OSC LEVEL —  XI

full cw
Display A — - R 
RANGE --- Auto

Connect 16074A (100 resistor) 
to 4274A and observe waveform 
at TP-6 and TP-10.
{Scope input: AC couple)
Does waveform and its phase 
at TP-10'look like this?

D.SV/d1v'
A2TP-6

Observe waveform at the 
junction point of C46 and R94 
Does waveform and its 
amplitude look like this?

Al Range Resister and Nul 1 Detector 
Service Sheet

Observe waveform at TP-4 
and TP-6 for 100Hz, IKHz, 
lOKHz and lOOKHz.
Does waveform at TP-4 have 
90° phase dlfference with 
regard to waveform at TP-6 
like this?__ ___

Remove Al board 
and connect TP-2 
to TP-6 with 
short lead.

Observe waveform at TP-7 
and TP-6.
Do waveforms and their phase 
at TP-7 look like'this?

Observe waveform at U4 pin-6 
and U4 pin-9.
Do waveforms and their 
phase appear like this?

i NO |

Observe waveform at TP-6 
and q8 Emitter.

(Scope input: AC couple). 
Do waveforms and their 
phase look like this?

A208E(n1 t tM

(Tsv/dr

Check A2U4',
.___  U;7A Signature Connections Window (+5V) : U216

YES

Check A2U8, Q4,Q5,Q6 
in accordance with 
table below.
Q4 100Hz* ON *2O0Hz
Q5 100HZ♦ON* IKHz
Qt> 2KHz«*-ON ♦lOKHz

DSA NO START STOP CL0CK A9 OSA- s w

DSA-2 A9Tp-13 A9Tp-l3 A9Tp-7 OFF
'H3

ON

PIA/LATCH X 1

Connect short lead across C35.

Observe waveforms at TP-4 
and TP-6.
Do waveforms and their 
phase look like this 
(180® phase difference)?

A2TP-

Observe waveforms at TP-6 
and U2 pin-6.
Do waveforms and their 
phase look like this?

Remove short 

lead from C35.

Monitor DC 1evel at Ql Emitter 
for following conditions:
(J) Connect the junction point 

of R17 and R43 to GRD with 
short lead.

(D Connect the junction point 
of R17 and R43 to UI pin-8 
with short lead.

normal

Ulpin-7 +0.5V -8.5V +10V

UI pin-1 +3.0V -8.5V + 10V

Are DC evels as in above

90° phase Detector

Remove short lead 
from TP-6 and 
connect 1t to TP-4,

I

Observe waveforms at TP-4 
and TP-5.
Do waveforms and their phase 
look like this?

Observe waveforms at TP-4
and Q7 Emitter
(Scope input: AC coupled)
Do waveforms and their phase 
look like this?

Observe waveforms at U3 
pin-6 and U3 pin-9.
Do waveforms and their phase 
look like this?

Remove short lead 
from TP-4 and TP-t- 
Replace Al board 
and recheck 
AHAL0G RI.OCK FLOW

Check A2U10.Q7

Monitor DC level at UI pin-7 
and UI pin-1 for following 
conditions:

0  Connect the junction point 
of R17 and R43 to GRD with 
short lead.

(Z) Connect the junction point 
of R17 and R43 to UI pin-8 
with short lead. 1 I

normal ® ®

Q1
Emitter +2V ov +6V

Are DC levels as 1n ' 
above table

Check A2Q1

Figure 8-28, A2 Modulator Assembly'Troubleshooting Tree,

8 - 5 1 8 - 5 2
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Model 4274A

03 ------ C 3 4 ------
0 6  — C 3 5 —

- R 6 9 - -R 6 8 -
-R  9 0 - -R  6 9 -
- R 9 I - - R 7 0 - "  ’
-R 9 2 - ' -R  7 1 -
- C 4 0 - - R 7 2 -

1:U-8J

Ï  " 6 0 1
* - R 4 l-

■o.i

—  C. 
-R I5 -  
- R 16-

- R 6 I - - R 4 2 - - C 2 -
- R 6 2 -  . k»3 -
- C 2 3 -  . L _ J -R17*

-R 4 4 - —C 3 -
( v u -R 4 3 -

-R IS -
- 9 6 3 - -R 4 6 -

-C 2 3 -
-R 4 7 - -
-R 4 8 -
-C 1 7 -
- C I 8 -
-R 4 9 ^

-R 1 9 -  
-R20- 
-R21» 
'-R2Z1 
- R 2 3 -  *R24-*•

— RII2-
— «03-
-~R 114- 
-CR 2 -  
-CR 3 -  
-C R  4--* 
—CR 5 -  H

-C 4 « * - C R I -

’ © / —  C 36-

-R 9 9 :
C42

- R  9 4 -
—R9S*
— C 43 —  ‘ 'C 1
-  R' 9 6 - 0 7  -R T 3 -
-C 4 4 - -R 7 4 -
-R 9 7 - . —R 7 5 -
- R 9 8 - - R r s -
-R 9 9 * (UIQ9 -R 7 7 -  "

- R 100^ 7 8 -',?
- C 4 3 - R79i  *«.«

; -R IO Ï- TP8 u -  -

— C 4 0 "  ------ C37*
-R io e - 08 - -R B » "
-C 4 7 - - R f f t -
-R »03< - R 8 ? “
-R I0 4 - f ~ \  -R 8 3 ^
-R I0 5 - A l l l )  - R 6 4 -
-R106- - R 8 5 -
-C 4 8 - - R e e -  -
^R107W

TP9>

CI9 
► -R  5 0 -  
~-R5l- 

-R  5 2 -

-C 2 7 -.
-R64->
-R 6 S -

U 6

-------C 6 -
- R 2 5 - '
—C7-—
- R 2 6 -

$
■ j-C-R29* 
-R 3.0-' •
- R 3 I -  
-R  32- 

-C 9 - 
* CIO

— R 2— 
- R 3 -  
- R 4 — TP2

- R 6 -
- R 7 —

-R54-

, ,C2l 
: C29 • -R 5 3 -  

\  . . .  . -R S 8 - ’ 
-R 5 7 —

- C 3 0 -  
-R 66- 
- R 6 7 -

09'
-R H 5 -  

" — C 49- -

-cs!o- OU

oio

- « 3 3 -  
- C I3 -  
-R 3 4 -  
- R 3 5 -  
-R 36- 
- C I4 -  
-R  3 7 -  
-R38- 
- R 3 9 -  
-R40- 

C15 
CIS

- R  9 —• 
- f t  10- -RI 1- 
- H  I2-' *. 

■R13 - : 

- R I 4 -

? 03;
-R 5 9 -  .

• -R I09-’  
- R I I O - -

(oIS)
-R H 8 -

-R U 1 - - R 8 8 -  ^  *
GN O

T P II -
— C 3 8 - ------ •"'* -

"| $.
— C » l ----- -

~ ----------- C 3 9 -------n l -
- • ' - . ' A i .

O'

lt u} IXiTü i»

M  A l lift

mC*1 >0* l" \A lt  14»

Ffw» A«

r« a s

21
I L 3b

Fisure 8-29. A2 Modulator Assembly Component Locations,



Section VIH
Figures 8-29 and 8-30

Figure 8-30. A2 Modulator Assembly Schematic Diagram.
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Section Vin
Figure 8-31

A3 Troubleshooting Tree — »•
Under Fold

Signature Connections Window (+5V) : U216

DSA NO START STOP CLOCK A9 DSA-sw
DSA-2 A9Tp-13 A9Tp-13 A9Tp-7 OFF ON

PIA/LATCH ■ V s I

Figure 8431. A3 Power Amplifier Assembly Troubleshooting Tree.

A2 Modulator Service Sheet

't
8 - 5 3



Model 4274A Section vm
Figures 8-32 and 8-33

A 3  P O V E R  A M P U F I É R  ASSÏ 0 4 - 2 7 4 .  - 5 6 5 0 3

— R 8 3 —  — R 8 2 —

T  I -Cl*

- R 4 4 -  
- R 4 8 -  ,  - R 4 5 -
- R 4 9 - .  C 2 3  - R 4 6 *  
- R S O -  ' - R 4 7 -

C 2

,C 4 I
-R86- 
C R I Ö  

•C R  1 9 *  —R 8 4 -

C »  U 3 @ cf
-R5I>

-R Ö 7  *  c 2 s  - R 5 8 -  
- R 5 » * .

C28 .-R58- *
_C27— —
l o - R 5 4 -'ü -R55-

— R5~ 
-RS?*
-R7- 
-R8- «  

C 4  

.-ftl I 
• rR 12*

• i
- R I 3 *

R 14*
— R J 5"'

T P 4

TPl

ft—«3—
R 4 -

0 4 0
RlO-F 

- C - 7 ------

08

cni7r~^am

C 4 3

C 4 4

on -R60*

I R90 1
'01Z

- R e i  i 
Q.1,3 - R 6 2 -  

> - R 6 3 -  
-O J 4  -R 6 4 -  

- R 6 3 -  
C 3 3  ' • .

f4z

-Ree
C 29  

- R 6 7  C30 
-R © 8  

C 3 I  
- R 6 9

- n f ?
-nra-
- C R I O -  * (
•C R  I I-   © 3 5 — -

-R74-   C36 —
•ÖRI2- -R75- 
- C R ; |3 -  - R 7 6 -

-CRI4- • -R77-.*'5 
' - C R I 9 *  
- R 7 8 -  ;

C34

: Q'©.
- R 8 I -

- R 2 4 -
-C9

- R 2 5 -
CIO• R26- Cll

- R 2 7 -  
- « 2 8 -  
- P 2 9 -  
-CR2* 
-  C R 3  • 
- « 3 7 *  
- C R 4 -  
- C R 6 -  

0 7

-«3a*
Ga

- R 2 3 - ^  - R » 7 *  
—RI8’ 
r«l9- 
-R20‘
- R 2 2 -

02’
03

U2
C I2

C I3  
- R 3 0 -  
------ C 1 4 -------

-------C I S —
- R 3 I -  
- « 3 2 - .  ■■
-c«e- oa. 
- R 3 3 - f  
- C R 7 - .  ; :
- R 3 4 - .  

- R 3 5 -  Q 6  
- R 3 6 -

-CR8-<

Figure 8-32. A3 Power Amplifier Assembly Component Locations.

F rtyn  A H

Figure 8-33, A3 Power Amplifier Assembly Schematic Diagram.
8-55



bection VUI
Figure 8-34

AA Troubleshooting Tree

Under Fold

A3 Power Amplifier
Service Sheet

Check DSA-2 

LATCH

4274A CONTROL
SELF TEST N02

,SELF TEST: ON.
'q KEY: ON'

FREQUENCY: 1 kHz

OSC LEVEL: Full cw
TEST Fixture: 16047A

DUT: OPEN

Is waveform at TP-5 
as follows?

Signature Connections Window (+5V) : U216
DSA NO START STOP CLOCK A9 DSA-SW
DSA-2 

PIA/LATCH

A9Tp-13 A9Tp-13 A9Tp-7

ƒ 1

Do SHORT TEST in 
SELF TEST Mode.
Does SH-24 or SH-26 
appear?

ReleaseSELF TEST 
Remove êRR connector cable. 
Also remove e D U T  connector 
calbe and connect its cable 
to ÊRR male connector on A4 
board.

Does waveform at TP-1 look 
like this? Does waveform a t UI Doés waveform at UI

pin-6 look like a
NO

pin-3 look 1ike a

wave with its with its amplitude
amplitude 3V P-P? 3V P-P?

/  Are \
ERR 8UFFER AMP ■/•'"Control signals >N S NO Check A4U1

OK at U9 pin-1, 2 /

Does waveform appear at TP-3 
as foliow?

Does waveform at TP-2 look 
like this?

At which point is level 
unchanged?

a Check Q19, UI3

b Check Q20, UT3

c Check Q21, Q22, UI3

00 SELF TEST N03 
/SELF TEST: ON. 
kESR/G: ON^

Does waveform at TP-4 look 
like this?

Check A4U12 
• or A4Q13, Q14, Q15 
or A4CR11, CR12, CR13

Observe waveform at U3 pin-3 under 
following conditions*.

SElIf TEST N04

/SELF TEST: ON. 
'Press X/B KEY' lV/div lOraS/dlv

SElF TEST N05 
SELF TEST: ON 
Press L/C KEY;

0.1',7üiv

Does waveform at TP-1 look 
like this?

Check A4Q12
• Check A4T1

Does waveform at U8 
pin-3 look like a 
continuous sinewave 

■ with its amplitude 
3V P-P?

Check A4T2, T3

YES

Check A4Q4 , Q16, Q23

Control Signal State at UlOpin-13,14 and Uilpin-2.
F: 1kHz OSC LEVEL: x 1

SIGNAL TEST PIN F: 1 kHz 
C; 1 OtuF

F: 1 kHz 
C; lOOGuF

F: 1 kHz 
C: lOQpF

AM-100 U10
pin-14 Hi Lo Lo

AM-10 U10
pin-13 Lo Hi Lo

AM-1 Uil
pin-2 Lo Lo Hi

Control Signal State at UI 1pin-1.13,14 and U!2pin-2.

signal
OSC: xl 
F: Ik 
C: 100pF

OSC: x 5 
F: Ik 
C: 100pF

OSC: xl 
F: Ik 
C: lOOOiiF

OSC: x 5 
F: lk 
C: lOmF

OSC: xl 
F: lk 
C: lOmF

TEST PIN

AG-l Hi — — — Uil pin-13

AG-2 — Hi — — — UI2 pin-2

AG-10 — — Hi — — Uil pin-14

AG-20 — — — Hi
Hi —

UI 2pin-2 
Uilpin-14

AG-100 — — — — Hi lil 1 pin-1

Check A4Q1, Q2, Q3

Figure 8-34, A4 Process Amplifier Assembly Troubleshooting Tree,
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4274A Section VIII
Figure 8-35 and 8-36

. jr»j. .ES [Ti] ■ 0

---ixni.

«IS.'-'Cm* ! I,. , H,r. m : j.
- -  . C2 i cao p  '1 - j r i s -J»

'T ' -BI-'

10

; • .• -.--J:v"v --- -'V .R40'«»

\; . fs s, L.-R6e--------
,•' jcrfc 
-RiS-r:- 1t*V'

5-‘*

\a*iv . -«T o;  
-fteT-̂ Rzi -R62 *-n'Xs '• 

!~rR7?.\t i'1%

CR7* - -rR42-;̂?* ...
*v ̂ ^«V<'Vï
t r ilÜSl-»,

%  p

* tyJ V_̂  '>_T 5} t RM^a) T  T ^ Z S S ''' o
~ -r h * ■ Qzo""9* i •• . ../cie,» p* /.,,. -̂0-i.a -ïcsia;- v .

- }\**4»**&) T S — ii •- ' v£RI37-f>r' \P30-.—HTI »■ :! - 3 j 1J -««

r r * * ^ . r  f.
i ï  t •»•* t*~— ?-•«> -’v  .'?r^ irrr-~--r>rMf S J—t_y • A

f 1 o .o- o r

Fisure 8-35. A4 Process Amplifier Assembly Component Locations,

aiNCTIOfl TEST FREQUENCY
l. C, R. UI RANSE

Z- 1 Z-2 Z- 3 Z-4 Y 5 Y-4 Y-3 Y-2 Y-l

c
CAPACJTAKCE

100Hz'250Hz ICÜef IteF lOOOuf lOOuF lQuF lOOOnF lOCnF tOnF lOOOpF
2SOHz'2.5kHz IObF lOOOuf lOOïf ICüF lOOOnF lOOnF ICnF lOOOpF lOOaF
2.SkKE'25k.Hz lOOOuf lOOwf iour lOOOnF lOCnF lOnF ICOCpF lOOpF lOpF
25kHz' 100kH2 lOPuF ICuF lOOOnF lOQnF lOnf lOOOpF 100 pF lOpf IQOOfF

L
INDUCTAMCE

100Hz' 999Hz IOOuH lOOOuH lOatf lOQaH IOOOeH 10H 1C0H 1000H lOkH

lkH2'9.99kHz IOuH IOOuH lOCOvH IGsH IOOb H lOOOnH i o n 100K 10OQH
10kHz'99.9kHz IOOOoH lOuH IOOUH IOOOuH 10b* IDOtrfi IOOCr* 10H 10OH

100kHz TÖOnH lOOOnH IOuH IOOUH l o o o w i \ m iocbh IOOObH 10n'

R. UI
BFSlSTUtCE
IMPEtUNCE

100Hz' 100kHz t o c t c tOOOnC ion 100Q U Q 10kQ 100 kO lOOOfcd IWQ

RAKGE RESISTOfi USCD
* 5 too i o n 100 102 108 1002 IkO 10kQ lOOkfl

1
x 0.1 
0.01

100 i o n 100 1002 t o o o lkfi 10kQ lOOkQ ICOkÖ

Cca»1nat1on of 
RR, AM gal n 
(attcnuatloft) 
sno A£ (ezpM- 
fier gain).

« 5
W(Q> 10 10 10 10 10 100 Ik lOk lOOk
AH X 100 * 10 X 1 X 1/10 x 10 x IC x 10 x 10 x 10
AO 20 2 2 2 2 2 2 i 2

* 1
AR(o> 10 10 10 100 100 U lOk 100k lOOk
AM x 100 * 10 X 1 x 1 x 1 x 1 x 1 x 1 * 10

AS t o o 10 1 1 1 1 1 1 10

x 0.1
RR(Q) 10 10 10 100 1G0 Ik lOk JOOk l'30k

AM * 10 » 10 X 1 x 1 x 1 x 1 x 1 x 1 x 10

AG 100 100 10 10 10 10 10 10 100

*0.01
RR{Q) 10 10 10 100 100 Ik 10V lOOk lOOk

AH X 1 X 1 X 1 x 1 x 1 X 1 x 1 x 1 x 10

AG 100 100 100 100 100 ICO 100 100 too

R_«7



This prectdirr* should b« 
■ Eployad S f  A5R3 «djustaent 
doesn'thelp to cltar OP-OI.

Section VID
Figure 8-37

*>te: (tse A$ TP-4 «stamal
trigger source Mhllt ofcserving 
t n v t f o r a  la this flew.

Slgnature Connections_____ Wndow (+sv) : U216
DSA NO START STOP CIO » A9 DSA-SW
D S A -2 A9Tp-13 A9Tp-13 ASTp-7 T

PSn
en

PIA/LATCH
X X s 1

•«— A5 Troubleshooting Tree 
Under Fold

—  AA Process A m p lif ie r  
S e rv ic e  Sheet

Figure 8-37. A5 A-D Converter Assehbly Troubleshooting Tree



Model 4274A



_ Section Vin
Figures 8-38 and 8-39

Figure 8-39 A5 A - D  CoNVERTER ASSEMBLY SCHEMATIC DIAGRAM.
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A6 Troubleshooting Tree 
Under Fold

A5 A-D Converter
Service Sheet

4274A Control 
Display A --- Any 
Frequency —  IKHz 
OSC LEVEL

—  Xl Ful 1 CW

Does waveform at 
TP-1 appear like 
this?

NO

Does waveform at 
TP-12 appear like 
this?

YES

Does waveform at 
TP-10 appear like 
this?

YES (

Does waveform at 
TP-5 aooear like 
this?

YES

Does sine wave at 
TP-2 appear like 
this?

I \ / \ J
B M B M H I B M M ■ ................ ■  .

lV/div O.luS/div
1 I  / \  / \

| O.SV/dlv O.ZmS/div
| lV/div O.lmS/div

0.5V/div 0.2m$/d1v | 0.5V/div 0.2mS/div |

Does a sine wave 
with an amplitude 
of about 0.9V P-P 
appear at U4 
pin-3?

Check all 

frequencies other 

than IKHz.

Check A6Y1 
Uil, UI5

Change Test Frequency 
100Hz thru lOOKHz 
and observe waveform 
at TP-1.

Waveforms appear Check

Frequency incorrect Go to O

Oistorted

Q2 - QS 
Q10 - Q17
Q20 - Q23

Go to A3 Check A6C3,
troubleshooting R46,R18,R15

Signature Connections Window (+5V) : F3PC
DSA NO START STOP CLOCK A9 DSA-SW
DSA-5 
FREQUENCY

A9Tp-13 A9Tp-13

■ v

A9Tp-7 o rt

1

QN

Other Setting:
Set A6S1 switch to OSA.
Disconnect one side of A6W1.
Connect A7TP23 to A6TP16 with shorting clip.
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Model 4274A

* SPECIAL FREQUENCY ONLY

Figure 8-41, A6 Oscillato r  Assembly Component Lo c atio n s .

Section VEI
Figure 8-41 and 8-42

A 6 O SC ILLA TO R  A S S Y  04-2T4. - 6 6 S 0 6



Signature Connections Window (+5V) :U216

DSA NO START STOP CLOCK A9 DSA-SW

D S A - 2 

PIA/LATCH

A 9 T p - 1 3 A 9 T p - 1 3 A 9 T p - 7 OFF

1
ON

S i g n a t u r e C o n n e c t i o n s  Windo w ( + 5V )  : HlUH

DSA NO START STOP CLOCK A9 DSA-SW

D S A - 3 A 9 T p - 1 3

X
A 9 T p - 1 3

\
A 9 T p - 7

s

OFF

1

ON

O t h e r  S e t t i n g :
Re mov e A6 AS SY .
C o n n e c t  T P 1 2  t o  GRD w i t h  s h o r t i n g  c l i p .  
C o n n e c t  TP20 t o  T P 2 3  w i t h  s h o r t i n g  c l i p .  
Re mov e A7W4 o n e  s i d e .

S i g n a t u r e  C o n n e c t i o n s  Window (+ 5V)  : 8C0A

DSA NO . START STOP CLOCK A9 DSA - s w

DSA- 4 

TIMER 

COUNTER

A 9 T p - 1 3 A 9 T p - 1 3

" V

A 9 T p - 7

s

OFF

1

ON

O t h e r  S e t t i n g s :
Re mov e A6 AS SY .
C o n n e c t  T P 1 2  t o  GRD w i t h  s h o r t i n g  c l i p .  
C o n n e c t  A7 TP2  t o  A7 TP 4  w i t h  s h o r t i n g  c l i p .

'i

A6 Oscillator
Service Sheet
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Model 4274A Section VUI
Figures 8-43 and 8-44

Figure 8-43. A7 Peripheral Control Assembly Component Locations,

Figure 8-44. A7 Peripheral Control Assembly Schematic Diagram,
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Signature Connections Window (+5V) : 7UUP

DSA NO START STOP CLOCK A9 DSA -SW

D S A - 6 

KEY

A9 T p - 1 3

X
A 9 T p - l 3

“V
A 9 T p- 7

y 1
ON

O t h e r  s e t t i n g s :
S e t  A 8 S 1- B  s w i t c h  t o  ON.
O b s e r v e  r e s p e c t i v e  s i g n a t u r e s  a t  A8TP1 
f o r  e v e r y  k e y  on f r o n t  p a n e l  ( p u s h  i n  t u r n ) .

S i g n a t u r e  C o n n e c t i o n s  Window (+5V)  : 7UUP

DSA NO START STOP CLOCK A9 DSA -SW

DSA- 7 

DISPLAY

A 9 T p- 1 3 A 9 T p - 1 3 A 9 T p- 7

y
OFF

1
ON

S e t  A 8 S Ï - B  s w i t c h  t o  ON. 
D i s c o n n e c t  o n e  s i d e  o f  A8W1.

3

A7 Peripheral Control 
Service Sheet
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F i g u r e  8-45. A8 Di s p l a y  Co n t r o l  A s s e m b l y  Co m p o n e n t  Lo c a t i o n s



Section Vin
Figures 8-45 and 8-46

I
Figure 8-46. A8 Display Control Assembly Schematic Diagram.
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T h i s  t a b l e  c a n  b e  u s e d  t o  c h e c k  s i g n a t u r e s  a t  A9 U1  t h r u  A 9 U 1 0  R O M ' s .  S i g n a t u r e  t e s t  p o i n t  
i s  e s t a b l i s h e d  a t  i n p u t  o f  D a t a  B u f f e r  { p i n s  8  t h r u  6  o f  A 9 U 3 1  a n d  A 9 U 3 2 )  i n s t e a d  o f  t h e  

r e s p e c t i v e  ROM o u t p u t s  ( A 9 U 1  t h r u  A 9 U 1 0 ) .  T h i s  s i g n a t u r e  l i s t  c a n  b e  u s e d  f o r  u n i t s  w i t h  
i t s  s e r i a l  n u m b e r  s u f f i x e s  o f  - 0 0 2 6 6  a n d  a b o v e .

F o r  o t h e r  I n s t r u m e n t s  w h o s e  s e r i a l  n u m b e r  s u f f i x e s  a r e  e a r l i e r  t h a n  0 0 2 6 6 ,  c h e c k  t h a t  u n -  

s t a b l e  s i g n a t u r e  d i s p l a y  a p p e a r s  o r  t h a t  o u t p u t  S t a t e s  o f  t h e s e  R O M 's  p u l l  u p  a n d  p u l l  d o w n .  

I f  y o u  f i n d  a b o v e  S t a t e s  a c t i v e  i n  e a r l i e r  i n s t r u m e n t s ,  t h e  p r o g r a m  c o n t e n t s  i n  t h e s e  ROM 
m a y  b e  a l i v e .

T E S T  P I N  NO
__DSA rilAME

D S A - 1 2 D S A - 1 4 D S A - 1 5 D S A —1 6 D S A - 1 7 D S A - 1 3

SI G N AL

NAME

ROM
T E S T ^ < N 0 .

P O IN T

A9U1
<?

A 9 U 7

A9U1 A 9 U 3 A9 U5 A 9 U 7 A 9 J 1 0

W IN D0 W (+ 5 V) UI p i n - 2 4 7 5 5 U P 2 5 4 P 2 5 4 P 2 5 4 P 2 5 4 8 2 6 P

DBO U31 p i n - 3 5 A 8 3 4 2 P 2 7 9 9 4 2 6 4 C H3AF . UUPA

DB1 p i n - 4 FCCP 9 9 4 9 3 0 7 F 08 C A 8 6 P 3 HAUH

DB2 p i n - 5 1 7 C 6 8UH8 HPF4 9 F B F 7HPC A 6 3 F

DB3 p i n - 6 2 8 3 P P 9 0 9 3 7 9 A CP 1U 5H2H 3 0 9 4

DB4 U3 2 p i n - 3 H6F2 8 FU 9 2 U 4 3 5 H 2 3 5 A0 1 5 6 5 C

DB5 p i n - 4 5 A 4 8 F 8 5 4 5 4 1 0 U 8 9 9 H 1 F 5 5 0 1 H

DB6 p i n - 5 7 3 F 2 6P F8 69HH 8 9 P P 7 7 5 H 3 9 A 1

DB7 p i n - 6 7AHA 0 5 2 P 0 P 7 6 F P 5 F 8 P C 7 F 4 5 4

Signature Connections Window (+5V): CCC3 Signature Connections Window (+5V): P254
DSA NO START STOP CLOCK A9 DSA- SW
DSA- 10 A9Tp-13 A9Tp-13 A9Tp-7 OFF ■ p _ ON

IRQ

X 1

DSA NO START STOP CLOCK A9 DSA-SW
DSA-14
NOP
(UI)

A9U16-10

ƒ

A9U16-7

y
A9Tp-6

V
OFF

1
ON

Signature Connections Window (+5V): 0003 Signature Connections Window (+5V): P254

DSA NO START STOP CLOCK A9 DSA-SW
DSA-11 
NOP
ADDRESS

A9Tp-3

y
A9Tp-3

y
A9Tp-6

y 1
ON

DSA NO START STOP CLOCK A9 DSA-SW
DSA-15
NOP
(U3)

A9U16-10

y
A9U16-7

y
A9Tp-6 OFF

1

Signature Connections Window (+5V): 755U

DSA NO START STOP CLOCK A9 DSA-SW
DSA- 12 
NOP
/Ul,U3n  
'U5,U7 }

A9U27-11

y
A9U16-5

y
A9Tp-6

y
OFF

1
ON

Signature Connections Window (+5V): 826P
DSA NO START STOP CLOCK A9 DSA-SW
DSA-13
NOP
(U10)

A9U22-9

y
A9U10-20

y
A9Tp-6

1

Signature Connections Window (+5V): P254

DSA NO START STOP CLOCK A9 DSA-SW
DSA-16
NOP
(U5)

A9U16-12

y
A9U16-10

y
A9Tp-6

y 1

Signature Connections Window (+5V): P254

DSA NO START STOP CLOCK A9 DSA-SW
DSA- 17 .
NOP
(U7)

A9U16-14

y
A9U16-12

y
A9Tp-6

y
OFF

1
ON

\\

— —  A8 Display Control 
Service Sheet
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Model 4274A Section VIII
Figures 8-47 and 8-48

r

Figure 8-47, A9 HPU Assembly Component Locations
Figure 8-48, A9 MPU Assembly Schematic Diagram,
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S ig n a tu re  Connections Window (+5V) : 7UUP
DSA NO START STOP CLOCK A9 DSA- SW
DSA-7 
DISPLAY

A9Tp-13 A9Tp-l3 A9Tp-7 OFF

1
Other S e t t in g s :

Set A8S1-B sw itch  to ON. 
D isconnect one s id e  o f  A8W1.

i
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Figure 8-49. AIO Display and Key Assembly Component Locations.

Section VHI
Figures 8-49 and 8-50

AIO DISPLAY &. KEY 4SSY 0 4 2 7 4 -6SS/0

Figure 8-50. AIO Display and Key Assembly Schematic Diagram.
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Section Vin
Figures 8-51 and 8-52

A l l  POWER SUPPLY ASSY 04-2'J4.-665!I



All Power Supply 
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Signature Connections Window (+5V) : 3U8U

DSA NO START STOP CLOCK A9 DSA-SM
DSA-8

DC-Bias

A9T p-13 A9Tp-13

" V

A9Tp-7 OFF

1

ON

Other S e t t in g s :
Connect a sh o rt jumper w ire  to A21SC1 
(A23SC1) and A21SC2 (A23SC2).
[ In  th is  c o n d it io n , the l e f t  and r ig h t  
sockets a re  sh o rte d .]



Section Vin
Figures 8-53 and 8-54

FlGURE 8-54 A21 DC Bias (±35V) Assembly|Schematic Diagram,
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Signature Connections Window {+5V) :3U8U

DSA NO START STOP CLOCK A9 DSA-SW
DSA- 9 
HP-IB

A9Tp-13

X
A9Tp-l3

"V
A9Tp-7

s
OFF

1
ON

Other S e t t in g s :
Se t A22S sw itch  (DSA-SW) as shown in  schem atic .

U3
' ’J-I "

-cv .i !>! |i'
‘-R6-

I «"

Figure 8-55. A22 HP-IB Assembly Component Locations.



Section VUI
Figures 8-55 and 8-56

A2Z HP-IB A S S Y  0 4 - 2 7 4 - 6 6 5 2 2

F i g u r e  8-56. A22 HP-IB A s s e m b l v  S c h e m a t i c  D i a g r a m .
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Signature Connections Window (+5V) : 3U8U

DSA NO START STOP CLOCK A9 DSA -SW

D S A - 8 

D C - B i a s

A 9 T p - 1 3 A 9 T p - 1 3 A 9 T p - 7

s 1 ON

O t h e r  S e t t i n g s :
R e f e r  t o  A 2 1 .

Figure 8-57, A23 DC Bias (±100V) Assembly Component Locations,



Sectior V U
Figures 8-57 and 8-58

A 2 S  DC BIAS ( ± ( o o v )  a S5Y 0A214-S652S

Figure 8-58 A23 DC Bias (±100V) Assembly S c h e m a t i c  D i a g r a m ,
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