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SERVICE NOTE

St sardes;

Kone

HP MODEL 4274A MULTI-FREQUENCY LCR METER N
Serial Numbers: See Table 1. -

£

IMPROVEMENT FOR MEMORY BACKUP BATTERY C‘fjao po

OBJECTIVE:

g

This service note describes a component change on the A9
MPY. This modification applies to instruments equipped
with option 003 and with the serial numbers Yisted in
o

i Table 1. The modification should be handled on a Warranty
Always basis.

The AS board without Opt. 003 can be app)ied with the
modification. But, it doesn’t need to make any modification
on such board.  So we should make it clear that the modi-
fication should be applied only to the instruments with Opt.
003.

. SYMPTOM AND CAUSE:

The characteristics of the Schottky diodes used for CR3 and
CRE in the level detector circuit on the A% MPU board
gradyally deteriorate, This causes increased reverse bias

- current which significantly shortens the Vife of the memary
back-up battery.

IMPLEMENTATION:

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

The part number of the recomvended replacement diode is:
hp P/N:  1901-0025

T/ kb WA 3/80-33

F o sl daro o, GET vour 10cat 1P Sates OMhce or Ewst (AT 2655000 - Michomst CIY2E 67 70400 - St 1404 4368183 - Wawt 1210 8201282
Or, wecive. Heowiett Packoad, 1501 Fage Milt Hosd, Feo Atro, Taliforda DEIM. i Eusegm. 1717 Meyrindienesa. In Far Exd, Hachiop, Yokyo

[bﬁ HEWLETT

PACKARD

MASTER[YHP!

@
Table 1. Applicable Instruments. L

Serial Nusbers
1838300101
00106
00108
00110
00111
o112
00113
o114
00115

00116
R
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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was 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 Bureaw’s calibration facility. '

WARRANTY AND ASSISTANCE

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 warranty 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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Section IV
Table 4-1

Model 4274A

Table 4-1. Recommended Performance Test Equipment.
Equipment Critical Specifications Recommended Model/Note
Capacitance Standards 1pF £0.03% HP 16381A
10pF +0.03% HP 16382A
100pF *0.03% HP 16383A
1000pF +0.03% HP 16384A
Useable frequencies: up to 10MHz
Resistance Standards 0.1Q £10%
10 £10%
102 £10% HP 16074A
1002 +0.03% Standard

10002 +0.03%
10kQ +0.03%
100k +0.03%
Useable frequencies: up to 10MHz

Resistor Set

Frequency Counter Maximum frequency: >10MHz HP 5314A
Accuracy: 0.001% (1 x 107%)
RF Voltmeter Voltage range: TmV to 3V rms f.s. ‘
‘ Bandwidth: 10kHz to 10MHz HP 3400A
Accuracy: 1%
DC Voltmeter Voltage range: 10mV to 100V f.s.
Sensitivity: 0.1mV min, HP 3465A/B
Accuracy: 0.05%
Input impedance: >10MQ
Test Cable BNC to BNC cable 1 ea.
Test Cable BNC to BNC cable (<10cm)
(Replaceable by Open Termination 2 ea.
included in HP 16074A).
Bias Controller (Needed for Option 001 or 002 HP 160238
Internal DC Bias Supply Test).
Test Fixture (Needed for Option 001 Internal HP 16047A
DC Bias Supply Test).
Test Leads (Needed for Option 002 Internal HP 16048A
DC Bias Supply Test).
HP-IB Controller (Needed for Option 101 HP-IB HP 9825A/
Interface Test). w 982107/
w 982137/
w 98034A
Signature Analyzer HP 5004A *
Bandwidth:10MHz min *
Oscilloscope Vertical Sensitivity:5mV/div HP 1740A

Holizontal Sweep Rate:lus/div

*------is used for troubleshooting.
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SECTION 1V
PERFORMANCE TESTS

4-1, INTRODUCTION.

4-2. This section provides the check pro-
cedures to verify the 4274A specifications
listed in Table 1-1, A1l tests can be per-
formed without access to the interior of the
instrument. A simpler operational test is
presented
(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 adjustments. If specifi-
cations are found to be out of limits, check
that controls are properly set, and then

proceed to adjustments or troubleshooting.
Note

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.

Accuracy Test Considerations ..... 4-2
Accuracy Test Standards ...eeee... 4-4
Test Frequency Accuracy Test ..... 4-6
Test Signal Level Test ceevevence. 4-7
Self Operating Test veeeeeveceeea. 4-8
Capacitance Accuracy Test ¢evese.. 4-1
Resistance Accuracy TesSt ..evee... 4-1

-

in Section III under Self Test:

Performance Test Table

Note

A1l 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 be
calibrated directly by an author-
ized calibration organization such
as NBS. The calibration cycle
should be determined by the stabili-
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 Timits. Test results recorded at
incoming inspection can be used for compari-
son 1in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-7. CALIBRATION CYCLE.

4-8. This instrument requires per1odic veri-
fication of performance. Depending ' on the
use and environmental conditions, the instru-
ment should be checked with the fo110w1ng
performance tests at least once every year.
To maximize instrument "up time", the recom-
mended prevent1ve maintenance frequency for
the 4274A is twice a year.

Inductance Accuracy Test ...f......4—16
Frequency-Phase Accuracy Test .....4-18

Opt. 001 Int. DC Bias Test ....... 4-20
Opt. 002 1Int. DC Bias Test .......4-2]
Opt. 101 HP-IB Interface Test ....4-23




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 1its 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, 1is 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, 1in 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

X = Zrfm
Where, Cx is capacitance value of sample,
f 1is 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
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ACCURACY TEST CONSIDERATIONS

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 1imits, 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 inciude 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,

Hpot 5

Range Range A-D
DUT  Lcur Resistor f Multiplier c D Converter

o Phase
Lpot Detector
Balance

Control 4274A Measurement Section

HCUR

CAPACITANCE ACCURACY TEST verifies Range Resistor accuracy for the reactive
impedance measurement from the lTowest 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 multiples 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.

Note

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.

4-3




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 (1pF), 16382A (10pF), 16383A (100pF) and 16384A
(1000pF) are calibrated at 0.01% accuracy (within 0.1% of their nominal ca-
pacitance values) at 1kHz. For values at frequencies to 10MHz, an extrapo-
lation of the calibrated values at 1kHz 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 are read from the gragh given on the
data sheet of each standard.

Note

A high capacitance standard, useable 1in the high frequency region,
is unavailable. Here's why:

A 10uF capacitor, for example, has an impedance value of 0.16Q 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%. 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 Tow 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 0.18%, 18 and 102 at *10% and 100Q,
10002, 10k and 100kQ at *0.01% calibration accuracies to 10MHz (IMHz at
100k2). Open (0S) and short (0R) terminations which facilitate optimum zero
offset adjustment as well as two quasi-inductors for inductance accuracy
checks are included in the 16074A, :

Note

The 0.1Q, 1@ and 10Q resistors are used as the (pure resistance)
reference samples in the Frequency-Phase Accuracy Test.

3) Standard Inductors.

The 4274A inductance accuracy 1is 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 1in RF region (higher than
about 100kHz) are substantially unavailable. Inductors with higher inductance
values have lower frequency limits.

4-4
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ACCURACY TEST STANDARDS

If it is desired to check dinductance 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:

Y4
HCur M—_ m LCur

HpoT v o LpoT Z =Ry + Ry + juCRyR,
(o 3 L
R
HCUR @ ©J‘>L°”
HroT LpoT

The equivalent inductance value is given by the equation:
L = C-Ra1-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 100pyH and 100mH.
Useable frequency ranges for these inductors are given in the table below:

Sample Useable frequency range Recommended test frequency
100uH 100kHz to 10MHz 100kHz
100mH 10kHz to 1MHz 10kHz

Note

Component resistors Ri1 and Rz 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-
siduals associated with cabling and connections.

4-5
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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 o — _I —
fa )| 'D B folalolo) mmmmm Jlmm
o o Emmg ElE]E! B {06 & BE]EJEI
pgoopoon |00 ooff b e 8w am -
o @..@@ i+ Booo 68 oho i
N\ —

Figure 4-1. Test Frequency Accuracy Test Setup.

EQUIPMENT:
Frequency Counter ............ccceveveenan.. HP 5314A.
Test cable ... ...vvviiin it BNC to BNC cable,
PROCEDURE:

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

2. Set 4274A controls as follows:

MULTIPLIER ittt ittt rtenenenannnnnnns x1
O0SC LEVEL 1ttt it e it eeee e fully cw
Test frequency .......coveveiieneennens w.. 1.,00kHz
DC BIAS switch (rear panel) ........ccvveeevnnn. OFF
Other controls .......ccciivieiiana... 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 Timits
100Hz 99.99 - 100.01Hz
120Hz 119.99 - 120.01Hz
200Hz 199.98 - 200,02Hz
400Hz 399.96 - 400.04Hz

1.00kHz 999,9 - 1000.THz
2.00kHz 1.9998 - 2.0002kHz
4 ,00kHz 3.9996 - 4.0004kHz
10.0kHz 8.999 - 10.0001kHz
20.0kHz 19.998 - 20.002kHz
40.0kHz 39.996 - 40.004kHz
100kHz 99,99 ~ 100.01kHz
Opt. Freq. + 0.01%
Note

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,
4-6
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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 TmV and 5V rms at every test frequen-
cy setting.

o

RF Voltmeter
WE"

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

e SRLY e ot - e -
I+ 00 8 sas 777

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

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

PROCEDURE:

1. Connect BNC to BNC cable to 4274A UNKNOWN Hcir 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 . et ettt et eeeeneeanennns x5
0SC LEVEL .. ittt iieienennnss fully cw
Test frequency ..........c..vvvvievevennnnnns 100kHz
DC BIAS switch (rear panel) .............ouuu.. OFF
Other controls .. ... ........ccovvvnnn.. 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 Tower 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 limits

Test frequency 0SC LEVEL MULTIPLIER

Each setting from fully cw x5 greater than 5.00V rms
100Hz to 100kHz
Each setting from fully cw x1 greater than 1.00V rms
100Hz to 100kHz

K x0.1 greater than 100mV rms
Any setting fully cw

x0.01 greater than 10.0mV rms

1KHz fully ccw x0.01 less than 1.00mV rms

(Use 3465A/8B)
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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. A1l 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 1imits., 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.

© i

TG

Figure 4-3. Self Operating Test Setup.

EQUIPMENT:
BNC to BNC cable «+evevreeciniieiinanennnons 10cm long, 2 required.

Note

If open (0S) termination of the HP 16074A Standard Resistor set is
available, use it instead of BNC to BNC cable.

PROCEDURE :

1. Connect Lcurand Lror terminals with a BNC to BNC cable as shown in Figure
4-3, Similarly Connect Hcurand Hror 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.
Note

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

OISPLAY A

4-8
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PERFORMANCE TESTS

10.

11.

12,

13.

14,

15.

16.

17.
18.

19,
20.

DISPLAY A and DISPLAY B readouts should be within the following test
Timits:

DISPLAY A ittt it it rennnnonnns .00£160 counts
DISPLAY B vvitiiitiieiieereenonenannnns .00£160 counts

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

Set test signal level and frequency as follows:

MULTIPLIER tiiviieiiiiiiieiiererenncncannann x1
OSC LEVEL .o iveiiiiiiiriernennnnennn fully cw
Test frequUenCY ....cvviveriinenennenennn 1.00kHz

DISPLAY A readout should be within the follwing test limit:
DISPLAY A .. iiens -1000.00+160 counts.

Change test frequency to 100kHz.

DISPLAY B readout should be within the following test Tlimit:
DISPLAY B ittt iieeannnn .00£160 counts.

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

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

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

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

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

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

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

Set test frequency to 10.0kHz.

Display readouts should be within the following test limits:

DISPLAY A cvreriiiiiieiiiintesessnnoeesannnnanns .00+160 counts
DISPLAY B tvveerenernernnaennsennnocsananennnons .00+£160 counts

Change test frequency to 100kHz.

Display readouts should be within the following test limits:
DISPLAY A ¢ iviiiinnrnoreneeecossosannanonasanoss .00+500 counts
DISPLAY B +tcceveenesnceceesonccnnaacens eeeeeaen .00£500 counts

Note

Self test item 6 does not exist.
4-9
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Table 4-4
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Table 4-4, Self Operating Test Summary.
Test Press Control settings Test Limits
item | button | wy TIPLIER | 0SC LEVEL | Frequency | DISPLAY A DISPLAY B
1 D —_— 1.00kHz | .00+£160 counts | .00+x160 counts
2 Q x1 fully cw 1.00kHz [-1000.00
+160 counts
x1 fully cw 100kHz .00+160 counts
3 ESR/G x1 fully cw 1.00kHz [-1000.00
+160 counts
x1 fully cw 100kHz .00+£160 counts
4 X/B X1 fully cw 1.00kHz 1-1000.00
+160 counts
x1 fully cw 100kHz .00£160 counts
5 L/C x1 fully cw 1.00kHz |-1000.00
+160 counts
x1 fully cw 100kHz .00£160 counts
7 A% x0.1 fully cw 10.0kHz | .00+160 counts | .00+160 counts
x0.1 fully cw 100kHz .00+500 counts | .00+500 counts
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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 Tevel. 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.

Freq.| 100Hz] 200Hz| 400Hz{ 1kHz | 2kHz | 4kHz |10kHz |20kHz |40kHz |100kHZz
Range 120Hz
1000fF

10pF
100pF
1000pF
[ Tested range. 2] Non-applicable range for recommended capacitance standard.

Note

Test on capacitance ranges for test frequencies Tisted above should be
done at three test signal MULTIPLIER settings (x5, x1 and x0.1). 0SC
LEVEL control is set to its fully cw position.

Note

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

Check all ranges in parallel (oL5@¥) mode. It is sufficient to check
any one range in series (=C3w-) mode.

B © lasss
i O
0ma0
UNKNOWN bC o (
R o SR A
© [l o D@00 Standard
Capacitor

@Q? (a)

Figure 4-4. Capacitance Accuracy Test Setups.

EQUIPMENT:
Standard capacitors ..........cciieiiieninnn 1pF : HP 16381A
10pF : HP 16382A
100pF : HP 16383A
T000pF : HP 16384A
BNC to BNC cable .....cccvvvevnnnes 10cm long, 4 ea. required
BNC Tee adapter .......cooceinvneencncensenns -hp- 1250-0781 &

-hp- 1251-0921 <&

4-1
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PERFORMANCE TESTS

Note

1) If short (02) and open (0S) 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 10cm long or less. Using a longer cable
may affect test results.

PROCEDURE :

1. Connect Lcur and Lror terminals with a BNC to BNC cable as shown in Figure
4-4 (a). Similarly Connect Hcurand Hror terminals.

2. Set 4274A controls as follows:

DISPLAY A funCtion ...vvitiiiiiireniinernnonenenesennas C
Deviation measurement function ...............c...... of f
LORZ RANGE ... ittt it iiiiennoenennoannnnn AUTO
DISPLAY B function ......cvtiivieiienninnnnnnnenennnnes D
CIRCUIT MODE ......vieniieneneneiannnenannn AUTO (oC3e)
HIGH RESOLUTION . ... itiiitii it irieensennananancans L. on
SELF TEST ittt ittt ittt eeneenneennenanenenns off
TRIGGER . ittt it ierennenaesonaanaeacanans INT
OSC LEVEL L.ttt iiiieierenennonnanacanns fully cw
MULTIPLIER |, ittt ittt iitietenesaneanaacananans 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 1pF 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 10pF, 100pF and 1000pF and
verify that the instrument satisfies Table 4-5.

Note

Table 4-5 applies to the tests at three MULTIPLIER settings
(x5, x1 and x0.1).
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PERFORMANCE TESTS

Table 4-5. Capacitance Accuracy Tests (part 1 of 2).
Test frequency Standard capacitance: 1pF Standard capacitance: 10pF
and Multiplier — — — —
. Setting C test Timits D test limits C test Timits D test limits
100Hz
120Hz
200Hz
¢ 400Hz
1.00kHz
2.00kHz
4 .00kHz, x5 C.v. x0.016pF 0£0.00120
(x1) (£0.070pF) (+0.00210)
(x0.1) (£0.610pF) (£0.011170)
10.0kHz,x5 C.v. £0,013pF 0+0.00090
(x1) +0.040pF) (x0.00180)
(x0.1) +0.310pF) (£0.01080)
20.0kHz, x5 C.V. 20.012pF 0+0.00075
’ (x1) (£0.030pF) (£0.00165)
(x0.1) (£0.310pF) | (£0.01065)
40kHz, x5 C.V. 24 6fF 0£0,00230 C.v. £0.037pF 0£0.00230
. (x1) (+10fF) (£0.00320) (£0.037pF) | (20.00230)
(x0.1) (64 FF) (£0.01220) (+0.091pF) (+0.00320)
100kHz,x5 C.V. +4 3fF 0+0,00170 C.v. #0.034pF 0:0,00170
(x1) (+7.0fF) (+0.00260) (£0.034pF) (£0.00170)
(x0.1) (+£34fF) (x0.01160) (#0.061pF) (£0.00260)
Table 4-5. Capacitance Accuracy Tests (part 2 of 2).
‘ Test frequency Standard capacitance: 100pF Standard capacitance: 1000pF
and Multipiier — — — Tim
Setting C test limits D test limits C test limits D test limits
100Hz, x5 C.v. #1.3pF 0+0.00090
120Hz, (x1) (+4.0pF) (+0.00180)
(x0.7) (£31pF) (£0.01080)
200Hz,x5 C.v. +1.2pF 0+0.00075
(x1) (£3.0pF) (£0.00165)
(x0.1) (+21pF) (+0.01065)
400Hz ,x5 C.V. %0.16pF 0+0.00120 C.v. #1.6pF 0:0.00120
(x1) (£0.70pF) (+0.00210) (£1.6pF) (£0.00120)
rd (x0.1) (6.10pF) (+0.01110) (+7.0pF) (£0.00210)
1.00kHz,x5 C.V. *0.13pF 0+0.00090 C.V. £1.3pF 0:0,00090
(x1) (20.40pF) (x0.00180) (£1.3pF) (20.00090)
. (x0.1) (£3.10pF) (x0.01080) (£4.0pF) (£0.00180)
2.00kHz ,x5 C.V. *0.12pF 0+0.00075 C.vV. *1.2pF 0+0.00075
(x1) (+0.30pF) (£0.00165) (£1.2pF) (+0.00075)
(x0.1) (+2.10pF) (x0.01065) (*3.0pF) (+0.00165)
4,00kHz,x5 C.V. #0.16pF 0+0.00120
(x1) (£0.16pF) (+0.00120) C.v. ¥1.6pF 0:0.00120
s (x0.1) (£0.70pF) (£0.00210)
10.0kHz,x5 C.V. ¥0.13pF 0+0.00090
(x1) (10.13pF) (£0.00090) C.V. +1.3pF 0+0.00090
(x0.1) (:0.40pF) (+0.00180)
) 20.0kHz,x5 C.V. :0.12pF 0:0.00075
(x1) (+0.12pF) (+0.00075) C.V. £1.2pF 0£0.00075
(x0.1) (+0.30pF) (+0.00165)
40.0kHz x5
(x1) C.V. +0.16pF 0+0.00120 C.v. #1.6pF 0+0.00120
(x0.1)
100kHz , x5
(x1) C.V. *0.13pF 0£0.00090 Cc.v. z1.3pF 0+0.00090
(x0.1)

C.V. = Calibrated Value
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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

Rar’:;gq' 100Hz | 120Hz| 200Hz| 400Hz | TkHz |2kHz lakHz [10kHz |20kHz |40kHz | 100kH

100kQ

10ka

10000

1002

A1l ranaes should be tested.

Note

The tests on resistance ranges and test frequencies listed above should
be done at three test signal MULTIPLIER settings (x5, x1 and x0.1).
0SC LEVEL control is set to its fully cw position.

O —— 147\ A A EE—

Standard o
Resistor

o} o33

It
Figuke 4-5, Resistance Accuracy Test Setup.

EQUIPMENT:
Standard Resistors ......coir i iinnnennnnns 1009
10002 | HP 16074A Standard
10k2 | Resistor Set
100kQ
PROCEDURE :
1. Set 4274A controls as follows:
DISPLAY A fUNCliON . ovtiiiiiiireteenenrennnneesoossanannan R
Deviation measurement function ...........ccciiiivnennns off
LCRZ RANGE ...t iiiiiiiiie s ieenaenaeesseneeasonssssans AUTO
CIRCUIT MODE it tiieeiieeesennecssanseeannacosannnnns AUTO
HIGH RESOLUTION .. iiit ittt iiiisteesetreannntosoasnasens on
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T 12 ARy

TRIGGER cvvveiiii ittt tiiiisnassnseeesneenasosannennennes INT

OSC LEVEL +oiveie ittt iitterenosstoorenneseonneasanas fully cw

MULTIPLIER «oveeeeinneiennenooneoneensennennsensnnnsnnenns X5
CAUTION

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

Note

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. Conneét.IOOQ 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 10002, 10k and 100k® and veri-
fy that the instrument satisfies Table 4-6. '
Note
1. Table 4-6 applies to tests at three MULTIPLIER sett1ngs (x5,
xt and x0.1).
2. Measurement CIRCUIT MODE is automatically set t0wc3ww~nmde on
1002 range and to o{f 11 mode on other ranges.
Table 4-6. Resistance Accuracy Tests.
Test Test Limits :
Frequency 10090 1000Q 10k§ ‘ ‘100k9
ATl
Frequencies C.V. £0.13Q C.v. #4.0Q C.V. +40Q C.v. t4QOQ

C.V. = Calibrated value of standard resistor
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Model 4274A

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:
Note

This confirmation test does not necessarily have to be done.

%, 0

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

Internal Connection Configuration
is shown in the figure.

EQUIPMENT:
Quasi-inductor .......... . v, from HP 16074A Standard Resistor Set.
PROCEDURE :
1. Set 4274A controls as follows: _
DISPLAY A function ... .iiiniietiernreniniennnennnnnns C
Deviation measurement function ...................... off
LCRZ RANGE 1 iviti ittt it ittt ieaneneeennnnnans AUTO
CIRCUIT MODE ttivrii ittt ittt ieencaeenennnanans oo
HIGH RESOLUTION L .iiiiiiiiitiieiinieeeiennerananennns on
Y =X 0 S 1 off
TRIGGER . iitietr it i i ittt et ieeie e iteraaaannnns INT
0SC LEVEL it i s ittt e et eenvnaann fully cw
MULTIPLIER ittt i ittt i teereeeintnennnnnnnns x5

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT. IF ILLUMINATED,

SET REAR PANEL DC BIAS SWITCH TO OFF.

Note

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.

OO) @ . |e—L terminal set
O Rz
5©_@c -—@ ¢ |«—¢C terminal set
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100uH range check

2. Connect 100uH 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 (R; and R.) and the capacitance value obtained
in step 4 procedure. Lm is given by equation:

= R1.Rz.(cm - 7.1pF) (H)

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 t0.23uH.of the calculated Lm |
value,

9. Disconnect quasi-inductor sample.

100mH range check

10. Check 100mH range using 100mH quasi-inductor and procedures similar

to those described in steps 2 through 7. Set test frequency to 1.00kHz !
during this test. . -

Note

Calculate Lm value by the following equation (instead of the ~equa- :
tion given in step 5): |
Lm = Rl'Rz'Cm (H)

11. Inductance display readout should be within +0,40mH of the ca]cu]ated L
value.



Section IV
Paragraphs 4-21 and 4-22

Model 4274A

PERFORMANCE TESTS

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

1000mQ

100Hz to 100kHz

100

100Hz to 100kHz

Note

The test should be done at three test signal MULTIPLIER settings (x5, x1 and
x0.1). 0SC LEVEL control is set to its fully cw position .

EQUIPMENT:

Resistor ........coovevennnn.

HP 16074A Standard Resistor Set

open

Note

The resistors used as references in this test have been designed to
maintain extremely low order (residual) reactance at frequencies to
10MHz. 0Q 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 fUNCEION i iiiit it iiitereeeennenoeonennannnnonnas R
Deviation measurement function .....cceeiviienncncceennnn off
LCRZ RANGE . ..vivtiiiiiiieriinrnraceneennanennacancanas AUTO
DISPLAY B fUnCtion ...viviiiiniiiiiiiiiieeneerenrecennenns X
CIRCUIT MODE ... itiitiiit it riiierencacacansoscnanannanes AUTO
HIGH RESOLUTION .. veiiieer it iiieneeecoaroaccoassoncnnnnneas on
SELF TEST tiiiiiit ittt erterenroonacannensssessnannanenna off
TRIGGER et iiir ittt ittt ieeesranaseenesecnsanannnnas INT
OSC LEVEL v vitrvr it iiriteernnneraaoennsacsosconnns fully cw
MULTIPLIER ttviitiie it tenneneeencensonsossssenonasnnsnnns 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 0 terminator direct to
UNKNOWN terminals.

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

6. Disconnect 0Q terminator and connect 12 test resistor direct to
R UNKNOWN terminals.

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

8. Connect 10Q test resistor in place of 12 resistor and verify that Table
4-7 is satisfied.

Note

‘ Table 4-7 applies to tests at three MULTIPLIER settings (x5,x1
and x0.1).

Table 4-7. Frequency-Phase Accuracy Tests.

Reactance test limits
1000m2 . 100

Test frequencies

100Hz to 100kHz 0+1,50m2 0£0.0130Q
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4-23. INT DC BIAS SUPPLY TEST (OPTION 001)

4-24, This test verifies that the Option 001 Internal DC BIAS Supply applies the
specified bias voltages to the device under test.

I B
DC Voltmeter o - P .
_ _ - T obod BeRsen |
" : I}]I_\ E’E:E : ] I
“ 0000000 0000000 | © d1T 1T ]_j: s%co0 B 888 -
= 4 ———————
I 16047 A 16023 B
Figure 4-7. Option 001 1Int DC Bias Supply Test Setup.
EQUIPMENT:
DC VOTtmeter vttt ittt et i it HP 3465A/B
Test FixtUre ottt ettt nnns HP 16047A
Bias Controller vuvviriiin ettt e 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 (<.1uF) 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 160238 DC Bijas Controller in accord with Table
4-8. DC voltmeter readouts should be identical with the bias setting
voltages within tolerances given in the table.

Note
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),

4-20
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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 L0478 — .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
Note

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 (30kQ).
Measured voltage value Em is:

_ . Zi
Em = E bias x ——56-;-7;-‘(V)

Where, Zi is voltmeter input impedance (in kQ).
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.
DC Voltmeter

— T T
000oooo ooopodd | o D "ﬂ—m
I |
orc =—116048 A 16023 8

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

DC VOTEMELEY «+eevcerereeesonnnacosrsosaasccansscns HP 3465A/B
Test LeadsS cccreereniienereceansonanencccosscncne HP 16048A
Bias Controller ... ... .iiiir ittt HP 16023B

4-21
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4-22

PROCEDURE:

1.

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

2. Connect 160238 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 (<.1uF) 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.
Note
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
00.0v -0,040 — 0.040V 05.0v 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
Note

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 .
I — HP 9825A A
m Y
ol T ——— = e’ .....:.'._—' (== n—

St et ) et et A d Dt s
[ T R gpor o i or R wur Jpurbur ur pur Jug

[V P DU U W U U JW T ST U PRy
Ddddd e St
L R IV P NN i S U Ry DU U i
[

EJDDQJ EJEE! El DD EE!EIE]

o s oSS et

G- = = @mr:]p 8§ mma SUYTa —— o JS30S
16047A
Figure 4-9. HP-IB Interface Test Setup.
EQUIPMENT:
Calculator ..ottt HP 9825A
ROM Lt i i it et et HP 98210A, 98213A
Interface Card with cable .................... HP 98034A

Sample capacitor (1000pF~ 1000,F)
PROCEDURE:

1.
2'

3
4.
5
6

1.
12.
13.

14,

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

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

Install required ROM blocks in 9825A ROM slots.

Set 98034A Select Code Switch dial to select code 7 (using a screwdr1ver)
Remove 4274A top cover.

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

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

Replace top cover.

Connect 16047A Test Fixture to 4274A UNKNOWN terminals.
Turn 4274A and 9825A ON, ’

Set 4274A controls as follows:

0SC LEVEL
16047A Test Fixture
Other Controls

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

Open
Initial control settings.

.........

..............

Execute the program.

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

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.

. 4-23
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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: "REsUIE/LOCAL TEST": (3) Clears 4274A SRO Status Byte.
é: glz AS (1)
3: rds(717)+6 . (5) Sets REN (Remote Enable) line of the
3% prt 'REMOTE/LOCAL TEST;spc 3 bus Tine to "1". Switches selected
6: wrt 717,°T1";ent "LISTEN= 1 ,TALK= 0 ,REMOTE= 1",A$ devices (Interface Select Code 7) to
T7: if A$S="n";1l+A 1 1
4: cli 7;ent "LISTEN= 0 ,TALK= 0 ,REMOTE= 1",AS - relgoge O.peraETOn a]](.)w“?g parageters
9: if AS="n";leA ) . and device characteristics to be
ﬁ“ %glA;:'g:g ;L}\STEN= 0 ,TALK= 0 ,REMOTE= 0 “,AS controlled by data message.

s i = ile
12: rem 717;ent “LISTEN= 1 ,TALK= 0 ,REMOTE=1 ",AS$
i2§i§CA§=”VW1~A (6) Aeresses 9825A to talk and 4274A to
15: lcl 717;ent "LISTEN= 1 ,TALK= 0 ,REMOTE= 0 *,A$ Tisten.
16: if AS="n";l+A
17: wrt 717,"Tl";ent "LISTEN= 1 ,TALK= 0 ,REMOTE= 1 ",as (8) Sets IFC (Inter'face c]ear) line of
lg: if A§="n";l+A N L
19: if A=l;prt "REMOTE/LOCAL TEST FAIL";spc 3;jmp 2 the bus 1ine to "1". Uncondition-
ggfgfﬁ'“EMOTﬁ“@CAL“EST PASS";spc 3 ally causes control to pass back to
22: prt "LISTEN/TALK TEST";spc 3 9825A (independent of the device
23 red Tlnhidient ULISTEN= 0 TALK= 1 RENOTES 1 T.As currently in control) and stops all

t i 2"'n";1l. . N
25: wet 717,"Tl";ent "LISTEN= 1 ,TALK= 0 ,REMOTE= 1 *,as communication.
26: if AS="n";l+A
27: if A=l§p:t "LISTEN/TALK TEST FAIL";spc 3; 5
28+ prt "LISTEN/TALK TEST PASS"; 5pC 3 ™ 2 (10) Sets REN to "0". Removes all de-
29: prt "END"ispc 3 vices (Interface Select Code 7) from
P local lockout mode and causes all
32: end ‘ devices to revert to local.
*32472

(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.

1-24
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Table 4-10. Controller Instructions and Operator Responses for Test Program 1.
Controller Instructions
: Operator Response
Displays Printout v
. X LOCAL TES ‘
LISTEN = 1, TALK = 0, REMOTE = If 4274A HP-IB Status Indi-
cators and Controller D1so1ay
LISTEN = 0, TALK = 0, REMOTE = are same, press "[¥]
CONTINUE] " in each ste-. I
LISTEN = 0, TALK = 0, REMOTE = 0 not, press "[n], [CONTINUE]".
LISTEN = 1, TALK = 0, REMOTE = 1 }
: LISTEN = 1, TALK = 0, REMOTE = O |
- LISTEN ==1, TALK = 0, REMOTE =1 !
REMOTESLOD If all steps are correct, th1s
message 1s outputted,
REMOTE-LUCAL TEZ | If any step fails, this mes-
T FAHIL | sage is outputted. . A
‘ LISTENSTALE TES |
- - - If 4274A HP-IB Status Indi-|
LISTEN = 0, TALK = 1, REMOTE - 1 cators and Controller Display
are same, press "[y], !
CONTINUE] " in each step. If
LISTEN = 1, TALK = 0, REMOTE = I not, press "[n], (CONTINUE]".
LIoTEM-THLY TEST | [T both steps are correct,
S pgoo | this message is outputted. |
‘ LISTEHSTHLE TEST | If any step fails, this mes =
FAIL |sage is outputted. f
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TEST PROGRAM 2
[PURPOSE]

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

(1) Listener.
(2) Device Clear.

[ PROGRAMMING]

U: "LISTEWER TESLI":

l:-dim AS([50),28{1]

2: prt "LISTENER TEST";spc 3

3: rem 7

43 eli 7

S: enp “"visplay A ? (1 thru 4)",A;spc 3

b: enp “"Display 8 ? (1 thru 3)",B;spc 3

7: enp "“Circuit Mode ? (1 thru 3)",C;spc 3
¢: enp "Leviation Meas ? (0 thru 2)",D;spc 3
Y: enp “Frequency Step ? (11 thru 23)",F;spc 3
10: enp “hHigh FResolution ? (0 or 1)",H;spc 3
11: enp "Data Ready 2 (0 or 1)“,I;spc 3

12: enp "Multiplier ? (1 thru 4)",M;spc 3

(18) ~ (20) Transfers remote program codes

from 9825A to 4274A.

(26) Initializes device-dependent

(35) Transfers outputted data from 4274A

13: enp "LCRZ Range ? (1l thru 23,31,32)",R;spc 3

1l4: enp "Self Test ? (0 or 1)",S:spc 3
15: enp "Trigger ? (1 thru 3)",T;spc 3

functions to predefined state.

to 9825A.

16: fmt 1,"a",£1.0,"s",£1,0,"C", f1,0,"D", £1.0, "F",£2.0,"F",E1,0,"I", f1.C

17: tmt 2,“m",£1.0,"R",£2,0,"S",£1.0,"T",f1,0
l8: wrt 717,"ST"

19: wrt 717.1,4,8,C,D,F,H,I

20: wrt 717.2,M,R,S,T

2l: gsb "K"

22: ent "Is key status true ? (y or n)",B$

23: if B$="n":;prt "LISTENER TEST FAIL";spc 3;jmp 2

24: prt "LISTENER TEST PASS";snc 3
25: prt "DEVICE CLEAR TEST";snc 3

< cle 717

27: gsk "K"

23: ent "Is key status true ? (y or m)",3$

29: if o$="n";nrt “CEVICE CLEAR TEST FAIL";spc 3;jmo 2
3u: prt “GEVICE CLEAR TEST PASS";spc 3

31: pre “Esp";spc 3

34: end

33: "K":

34: wrt 717,"X"
35: redé 717,18
Jo: prt aA$;spc 3
37: ret

*13103

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

Controller Instructions
. Operator Response
Displays Printout
LISTEHER TEST
Display A 2 (1 thru 4) ODizplaw B 7 (1 1
hru 91 Input HP-IB program code
L _ suffix in each step (see Table
Display B ? (1 thru 3) Flf*ﬁlgﬁ" Bo7 0L v ] 3-11).
A I
3 Example: A1 B3 C3 D2 F22 H1 IO
Circuit Mode 2 (1 thru 3) Circuit Made 7 1 M3 R20 SO T3
1 thru 2
Deviation Meas ? (0 thru 2) Uzuiation Meas 7
(B thry 2

4-26
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‘ PERFORMANCE TESTS
Table 4-11. Controller Instructions and Operator Responses for Test Program 2 (Cont'd),
. Controller Instructions Operator Response
Displays Printout
. Frequency Step ? (11 thru 23) Fren Y TP L
il B3 it ESR/G
_ 03 T
= 72 A%
High Resolution ? (0 or 1) Hish Fozolution F18 .viieeeieennnnnnn 10kHz
Toid or 13 Hl oeeiieieeiieannanen, ON
; ) o OFF
- S X1
Data Ready ? (0 or 1) ‘El ba rReady 704 2?5 ................ 10001)jH
. v 11 SO wvieiiii it OFF
K T3 it HOLD/MANUAL
Multiplier ? (1 thru 4) Multislisr i
- thru 41
LCRZ Range ? (11 thru 23,31,32) LEREZ Famses 7 (14
thru 22.31.327
— 1h3
‘ Self Test ? (0 or 1) Zelf Tezt 7018 o
i
Trigger ? (1 thru 3) Trizger 7 (1 thr
Wzl
HIBZCIZ0EF13HLIE | This is the key status data of
MaR1356Tx 4274A when it accepts input
remote program codes from con-
3 troller.
Is key status true? (y or n) If input remote program codes
- LIZTEHER TEGST and OUtpUttEd key status data
- “pasc | are same, press "[y],
T ——z+——— [CONTINUE] ". If not, press
LISTEHER J:.;HI; .,@, ‘m"-
DEVICE CLEAR TES
. T X .
AZBICI0OEF1SHETE | This 1s the key status data of
, Ma2R312aT1 4274A when it accepts SDC (Se-
. Tected Device Clear) command
from controller.
Is key status true? (y or n) If outputted key status data
DEVICE CLEAR TES and initial control settings
#7777 e F =2 | (A2 B1 C1 DO F17 HO 10 M3 R31
. ‘ _ M= | SO T1) are same, press "[¥] »
GEYICE CLEMR TES |[CONTINUE] ".
T FRIL | If not, press "M@ , [CONTINUE] ".
EHD
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TEST PROGRAM 3

[PURPOSE]
This test verifies that 4274A Opt. 101 has following capabilities:
(1) Talker.
(2) Device Trigger.
[PROGRAMMING]

U: “TALKER TEST":

1: rt "TALKER TEST";spc 3 . so
2: gsp'@cnnecta capacitor to 16047A.";stp (25) Qaqses 4274A_t0 s1mu1tane0us]¥ in-
3: prt "DATA OUTPUT TEST" itiate a device-dependent action.
4: dgim AS(50],B${50],C$[50),D$(50],ES150]),F$(1]

S: rds(717)+C .

6: lcl 7

7: £t S

4: rem 7

9: cli 7

102 clr 717

11: wre 717,"T3L"

12: red 717,A,B

13: prt A,8;spc 2

14: ent "Is output data true ? (y or n)",Fs(1]

15: if ¥$="n";prt "DATA QUTPUT TEST . FAIL";spc 3;jmp 2
lo: .prt "DATA OUTPUT ‘TEST PASS" ;spc 3

17: prt "COMPLETE DATA OUTPUT TEST"

ly: wet 717,"E"

ly: red 717,A$

2Us: prt A$;spc 2

2l: ent "Is output data true ? (y or n)",F$(1]

22: if F$="n";prt "COMPLETE DATA OUTPUT TEST FAIL";spc 3;jmp 2
23: prt “"COMPLETE DATA OUTPUT TEST PASS";spc 3

24: prt "DEVICE TRIGGER TEST"

25: trg 717

26: red 717,88

27: prt B$ispc 2

2o ent "Is output data true ? (y or n)",F$(1]

2$: if ¥$="n";prt "DEVICE TPRIGGER TEST FAIL":;spc 3:jmp 2
dU: prt “DEVICE TRIGGER TEST PASS";spc 3

31: ort 'REFERCNCE VALUE TEST"

32: wrt 717,"st"

33: wrt 717,"RE"

34: rea 717,C$

35: prt C$;spc 2

3u: ent "Is output data true ? (y or n)",F$[1]

37: if F$="n";prt "RLFERENCE VALUE TEST FAIL";spc 3;jmn 2
38: prt "REFEREWCE VALUE TEST PASS";spc 3

39: prt "IEST SIG LEVEL CHECK TEST"

4U: wrt 717,"LV" .
41: red 717,L$

423 prt L§;spe 1

43: wrt 717,"LA"

44: red 717,E$

45: prt uS;spc 2

duv: ent "Is cutput data true ? (y or n)“,F$(1]

47: if F$="n";prt "TEST SIG LEVEL CHECK TEST FAIL";spc 3;jmn 2
48 : prt "WEST SIG LEVEL CHECK TEST PASS";spc 3

4%: prt "END";spc 3

5y: end

*9600

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

Controller Instructions
Displays Printout

Operator Response

Connect a capacitor to 16047A Connect a capacitor (1000pFv
1000nF) to 16047A Test Fixture,
Press " [CONTINUE] “.

B

4-28 (Continued)
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Table 4-12

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

Controller Instructions

Displays

Operator Response

Is output data true? (y or n)

o

et {i

am

If outputted data and values
of DISPLAY A and B are same,
press "[y], [CONTINUE]". If
not, press "[@ , ",

-t |4

e s {0

Is output data true? (y or n)

If outputted data is true,
press "[7], [CONTINUE]" (see
paragraph 3-82). If not,
press "[n}, [CONTINUE]".

Is output data true? (y or n)

If outputted data is true,
press "[y], [CONTINUE] " (see
paragraph 3-82). If not,
press "[] , [CONTINUE] ".

Press RECALL key on 4274A
front panel and read stored
reference value.

Is output data true? (y or n)

If outputted data is true,
press "[y¥], " (see
paragraph 3-84). If not,
press "[m ,

ol B R

[y

=i

oo
u
[y

-]

i,

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

Is output data true ? (y or n)

m
T

o

[N 3 ]

Wil mm

T

If outputted data is true,
press "[y], [CONTINUE]" (see
paragraph 3-86 . If not,
press "[Ml,

4-29




Section 1V

PERFORMANCE TESTS

Model 4274A

[PROGRAMMING]
U: "SRG TEST":
1: ort "SRQ TCST";spe 3
2: £xd 0
3: oni 7,“SRC"
4t ren 7
5: cli 7
6: clr 717
7% rds(717)+A
83 O*Agprt "DATA REALY";wrt 717,"I1T3E";gshk "LOOE" .
y: UsA;prt "SELF TESP -PASS";wrt 717,"1051";gsb" L00§
10: O-A;prt "SELF TEST -FAIL";wrt 717,"Al";gsb LOOS .
11: OsA;prt "ZERC OFFSET -PASS";wrt 717,"sozo"igse LOOP .
12: O-Ajprt "ZEROQ OFFSET ~-FAIL(Errl)";wrt 717, 2s";gsb "LOOP
13: 0-A;prt "Err5";wrt 717,"Tl";wait 9000
l4: wrt 717,"ST";3sb "“LOOP"

TEST PROGRAM 4

[PURPOSE]

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

(1) Service Request.

(2) Serial Poll.

: O+A;prt "SYNTAX ERROR";wrt 717,"AS";asbk "LOOP"
b: prt "END";spc 3

: end

5: "LOOP":eir 7,128

: if bit(0,A)=l;prt Ajspc 3jret

: if bit(l,A)=l;prt Aj;spc 3;ret

: if bit(2,A)=l;prt A;spc 3;iret

: if bit(3,A)=l:prt A;spc 3jret

: gto "LOOP"

: "SRQ":rds(717)+A

: if bit(6,A)=1;jmp 2

: prt "OTHER DEVICE SRQ";spc 3

27:

"IRET":eir 7,128

28: iret
*13153

4-30

(3)

(18)

(27)

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

Labels Toop. Enables Service Re-
quest to be sent from device on
select code 7 Bus Line. Checks
status of SRQ Tine on the bus line.

Again enables acceptance of SRQ from
device because SRQ is disabled when
Status Byte signal 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.

P



Model 4274A Section 1V

Table 4-13

PERFORMANCE TESTS

Table 4-13.

Controller Instructions and Operator Responses for Test Program 4.

Controller Instructions (Printout)

Operator Response

SRERT

lau

RERDY

3
o
-y
]

T
K]

Outputted SRQ Status Byte data
65 (= 01000001).

should be

Qutputted SRQ Status Byte data
68 (= 01000100).

should be

Qutputted SRQ Status Byte data

. 76 (=01001100).

should be

Qutputted SRQ Status Byte data
68 (= 01000100).

should be

Outputted SRQ Status Byte data
76 (=01001100).

should be

Outputted SRO Status Byte data
72 (= 01001000).

should be

Qutputted SRQ Status Byte data
66 (= 01000010).

shoqu be

4-31



Performance Test Record

Hewlett-Packard

Model 4274A Tested by
Muiti Frequency LCR METER Date }
Serial No.
Paragraph Results
Number TEST Minimum Actual {Maximum
4-9 TEST FREQUENCY ACCURACY TEST ;
100Hz 99.99Hz 100.01Hz
120Hz 119.99Hz 120.01Hz
200Hz 199.98Hz 200.02Hz
400Hz 399.96Hz '1400.04Kz -
T1000Hz 999.9Hz 1000.1Hz !
2.00kHz 1.9998kHz 2.0002kHz
4 ,00kHz 3.9996kHz 4,0004kHz .
10.0kHz 9.999kHz 10.001kHz
20.0kHz 19.998kHz 20.002kHz
40.0kHz 39.996kHz 40.004kHz
100kHz 99.99kHz 100.01kHz
Opt. freq. !
Opt. freq. !
4-11 TEST SIGNAL LEVEL TEST
. V rms
0SC 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
0SC LEVEL: Fully cw  100Hz 1.00
MULTIPLIER: x1 120Hz 1.00
200Hz 1.00
400Hz 1.00
1.00kHz 1.00
2.00kHz 1.00
4 . 00kHz 1.00
10,0kHz 1.00
20.0kHz 1.00 :
40.0kHz 1.00 ‘
100kHz 1.00 1
Opt. freq.
Opt. freq. |
my rms 1
0SC LEVEL: Fully cw 100Hz 100
MULTIPLIER: x0.1 120Hz 100 |




Paragraph TEST Results
Number . -
Minimum Actual Max imum
4-11 TEST SIGNAL LEVEL TEST
: (Continued)
my rms
0SC LEVEL: Fully cw
MULTIPLIER: x0.1
200Hz 100
400Hz 100
1.00kHz 100
2.00kHz 100
4 ,00kHz 100
10.0kHz 100
20.0kHz 100
40.0kHz 100
100kHz 100
Opt. freq.
Opt. freq.
mV rms
0SC LEVEL: Fully cw  100Hz 10.0
MULTIPLIER: x0.01 120Hz 10.0
200Hz 10.0
400Hz 10.0
1.00kHz 10.0
2.00kHz 10.0
4 ,00kHz 10.0
10.0kHz 10.0
20.0kHz 10.0
40.0kHz 10.0
100kHz 10.0
Opt. freq.
Opt. freq.
mVY rms
0SC LEVEL: Fully ccw 100Hz 1.00
MULTIPLIER: x0.01 120Hz 1.00
200Hz 1.00
400Hz 1.00
1.00kHz 1.00
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. 1.00
4-13 SELF-OPERATING TEST
Step 1. DISPLAY A TkHz -1.60 1.60
DISPLAY B TkHz -1.60 1.60
Step 2. DISPLAY A, 1kHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 1.60
Step 3. DISPLAY A. 1kHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 1.60
Step 4. DISPLAY A. 1kHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 1.60




Paragraph TEST Results
Number Miminum Actual Maximum
4-13 SELF OPERATING TEST (Continued)
STEP 5. DISPLAY A. . 1kHz 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
1000fF Range. MULTIPLIER: x5
Capacitance. PRL 40kHz CV -4,6fF CV +4.6fF
100kHz CV -4.3fF CV +4.3fF
. SER 40kHz CV -4.3fF CV +4.3fF
Opt. freq. ( )
D
Dissipation. PRL 40kHz 0 -.00230 0 +.00230
100kHz 0 -.00170 0 +.00170 |
SER 40kHz 0 -.00230 0 +.00230
Opt. freq. ( )
(
1000fF Range. MULTIPLIER: x1
Capacitance. PRL 40kHz CV -10.0fF C V +10.0fF |
100kHz CV -7.0fF C Vv +7.0fF -
Opt. freq. g )
Dissipation. PRL 40kHz 0 -.00320 0 +.00320
100kHz 0 -.00260 0 +.00260
Opt. freq. ( )
(
1000fF Range. MULTIPLIER: x0.1
Capacitance. PRL 40kHz C V =64.0fF C V +64.0fF
100kHz C V -34.0fF C Vv +34.0fF
Opt. freq. % )
Dissipation. PRL 40kHz 0 -.01220 0 +.01220
: 100kHz 0 -.01160 0 +.01160
Opt. freq. ( )
_ (
10pF Range. MULTIPLIER: x5
Capacitance. PRL 4kHz C V -.016pF| C V +.016pF
10kHz CV -.013pF C VvV +.013pF
20kHz CV ~.012pF C VvV +.012pF
40kHz CV -.037pF C V +.037pF
100kHz CV -.034pF C V +.034pF

*C V = Calibrated Value



iv

. Results
Paraaraph TEST -
Number _ Minimum Actual Max imum
4-15 CAPACITANCE ACCURACY TEST
(Continued)
SER 4kHz CV -.016pFf ——__ |C V +.076pF
Opt. freq. ( ) -
( ) -

Dissipation. PRL 4kHz 0 -.00120 —_ |0 +.00120
10kHz 0 -.00090 10 +,00090
20kHz 0 -.00075 |0 +.00075
40kHz 0 -.00230 — |0 +.00230

100kHz 0 -.00170 — |0 +.00170
SER 4kHz 0 -.00120 |0 +.00120
Opt. freq. ( ) -
( -
10pF Range. MULTIPLIER: x1

Capacitance. PRL 4kHz CV-.070pFf —— |C V +.070pF
10kHz CV -.040pFf . |[CV +.040pF
20kHz CV -.030pFf] — |CV +.030pF
40kHz CV-.037pF] —_ |CV +.037pF

100kHz CV-.034pF| —__ |CV +.034pF
Opt. freq. g ) -

Dissipation. PRL 4kHz 0 -.00210 — |0 +.00210
10kHz 0 -.00180 — |0 +.00180
20kHz 0 -.00165 - |0 +.00165
40kHz 0 -.00230 — |0 +.00230

100kHz 0 -.00170 |0 +.00170
Opt. freq. ( ) -
( _—
10pF Range. MULTIPLIER: x0.1

Capacitance. PRL 4kHz CV-.610pF] ——— |C V +,610pF
, 10kHz CV-.310pFf] — |C V +,310pF
20kHz CV-.310pFf —_ |CV +.310pF
40kHz CV-.091pF| —_ |C V +,091pF
100kHz CV -.061pF| ——— |C V +.061pF

Opt. freq. g ) —_

Dissipation. PRL 4kHz 0 -.01110 —  Jo+.01110
10kHz 0 -.01080 — |0 +.07080
20kHz 0 -.01065 |0 +.01065
40kHz 0 -.00320 — |0 +.00320

100kHz 0 -.00260 - |0 +.00260

Opt. freq. ( ) -

( S

100pF Range. MULTIPLIER: x5

Capacitance. PRL 400Hz CV -.16pF - |CV +.,16pF
TkHz CV -.13pF —  |CV +.13pF
2kHz CV -.12pF —_ |CV +.12pF
4kHz CV -.16pF —  JCV +.16pF
10kHz CV -.13pF CV +,13pF

*C V = Calibrated Value



L]

Paragraph TEST Results
Number Minimum Actual Maximum
4-15 CAPACITANCE ACCURACY TEST
(Continued)
20kHz CV -.12pF C V +,12pF
40kHz CV -.16pF CV +.16pF.
100kHz CV -.13pF CV +.13pF
SER 1kHz CV -.16pF CV +.16pF
Opt. freq. % )

Dissipation. PRL 400Hz 0 -.00120 0 +.00120
TkHz 0 -.00090 0 +.00090
2kHz 0 -.00075 0 +.00075
4kHz 0 -.00120 0 +.00120

10kHz 0 -.00090 0 +.00090
20kHz 0 -.00075 0 +.00075
40kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.00090
SER TkHz 0 -.00090 0 +.00090
Opt. freq. ( )
( )
100pF Range. MULTIPLIER: x1

Capacitance, PRL 400Hz CV -.70pF CV +.70pF
1kHz C VvV -.40pF C V +.40pF
2kHz CV -.30pF C VvV +.30pF
4kHz CV -.16pF CV +.16pF

10kHz CV -.13pF CV +.13pF

20kHz CV -.12pF CV +.12pF

40kHz CV -.16pF CV +.16pF

100kHz CV -.13pF CV +.13pF
Opt. freq. g )

Dissination. PRL 400Hz 0 -.00210 0 +.00210 -
TkHz 0 -.00180 0 +.00180
2kHz 0 -.00165 0 +.00165
4kHz 0 -.00120 0 +.00120

10kHz 0 -.00090 0 +.00090
20kHz 0 -.00075 0 +.00075
40kHz 0 -.00120 — |0 +.00120
100kHz 0 -.00090 — |0 +.00090
Opt. freq. ( )
(
100pF Range MULTIPLIER: x0.1

Capacitance., PRL 400Hz C V -6.10pF C V +6.10pF
TkHz CV -3.10pF C V +3.10pF
2kHz CV -2.10pF C Vv +2.10pF
4kHz CV -.70pF CV +.70pF

10kHz C V -.40pF C V +.40pF
20kHz CV -.30pF CV +.30pF
40kHz CV -.16pF CV +.16pF
100kHz CV -.13pF CV +.13pF

Opt. freq. ( )
{ )

*C V = Calibrated Value




b A Results
Nﬁgag:ap TEST Minimum Actual Max imum
4-15 CAPACITANCE ACCURACY TEST

(Continued)

Dissipation. PRL 400Hz 0 -.01110 0 +.01110
1kHz 0 -.01080 0 +.,01080
2kHz 0 -.01065 0 +.01065
4kHz 0 -.00210 0 +.00210

10kHz 0 -.00180 0 +.00180
20kHz 0 -.00165 0 +.00165
40kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.0009%0
Opt. freq. ( )
(
1000pF Range. MULTIPLIER: x5

Capacitance. PRL 100Hz CV -1.3pH CV +1.3pF
120Hz CV -1.3pF CV +1,3pF
200Hz CV -1.2pF CV +1.2pF
400Hz C V -1.6pF CV +1.6pF

1kHz CV -1.3pF CV +1.3pF

2kHz CV -1.2pF CV +1,2pF

4kHz CV -1.6pF C V +1,6pF

10kHz CV -1.3pF CV +1.3pF

20kHz CV -1.2pF CV +1.2pF

40kHz CV -1.6pF C V +1.6pF

100kHz CV -1.3pF CV +1.3pF

SER TkHz CV -1.3pF CV +1.3pF
Opt. freq. ( )
( )

Dissipation. PRL 100Hz 0 -.00090 0 +.00090
120Hz 0 -.00085 0 +.00085
200Hz 0 -.00075 0 +.00075
400Hz 0 -.00120 0 +.00120

TkHz 0 -.00090 0 +.00090

2kHz 0 -.00075 0 +.00075

4kHz 0 -.00120 0 +.00120

10kHz 0 -.00090 0 +.00090

20kHz 0 -.00075 0 +.00075

40kHz 0 00120 0 +.00120

100kHz 0 -.00090 0 +.00090

SER TkHz 0 -.00090 0 +.00090
Opt. freq. ( )
( )
1000pF Range. MULTIPLIER: x1

Capacitance, PRL 100Hz CV -4.0pF C V +4.0pF
120Hz C V -4,0pF C V +4.0pF
200Hz CV -3.0pF C V +3.0pF
400Hz CV -1.6pF CV +1.6pF

TkHz CV -1.3pF CV +1.3pF
2kHz CV -1.2pF C V +1,2pF
4kHz CV -1.6pF CV +1.6pF
10kHz CV -1.3pF CV +1.3pF
20kHz CV -1.2pF CV +1.2pF
40kHz CV -1.6pF CV +1.6pF

i ¥c v = Calibrated Value-

-



%

Paragraph

Results

Number TEST Minimum Actual Maximum
4-15 CAPACITANCE/ ACCURACY TEST
(Continued) ‘
100kHz CV-1.3pF| —_—___ | CV +1.3pF
Opt. freq. g ) -

Dissipation. PRL 100Hz 0 -.00180 — | 0+,00180
120Hz 0 -.00175 —_— | 0 +,00175
200Hz 0 -.00165 - 1 0 +.00165
400Hz 0 -.00120 | 0 +.00120

T1kHz 0 -.00090 — } 0 +,00090
2kHz 0 -.00075 | 0 +,00075
4kHz 0 -.00120 — | 0 +,00120
10kHz 0 -.00090 — | 0 +.00090
20kHz 0 -.00075 — | 0 +,00075
40kHz 0 -.00120 — | 0 +.00120
100kHz 0 -.00090 — | 0 +.00090

Opt. freq. ( ) -

( ) -

1000pF Range. MULTIPLIER: x0.1

Capacitance, PRL 100Hz CV-3IpF | | CV +31pF
120Hz CV -31pF — | CV +31pF
200Hz CV -21pF — | CV +21pF
400Hz CV-7,0pF) — _ | CV +7,0pF

TkHz CV-4.0pF| —— | CV +4,0pF

2kHz CV-3.0pFf | CV +3.0pF

dkHz CV-T.6pF| —_ | CV +1,.6pF

10kHz CV-1.3pF] — [ CV +1.3pF

20kHz CV -1.2pF| —— [ CV +1.2pF

40kHz CV-1.6pF| — | CV +1,6pF

. 100kHz CV-1.3pF] —— | CV +1.3pF

Opt. freq. E ) -

Dissipation. PRL 100Hz 0 -.01080 — | 0 +,07080
120Hz 0 -.01075 — | 0+.01075
200Hz 0 -.01065 — |0 +,01065
400Hz 0 -.00210 — |0 +.00210

TkHz 0 -.00180 — | 0 +.,00180
2kHz 0 -.00165 — | 0 +.00165
dkHz 0 -.00120 — |0 +.00120
10kHz 0 -.00090 _ | 0 +.00090
20kHz 0 -.00075 — |0 +,00075
40kHz 0 -.00120 — |0 +.00120
100kHz 0 -.00090 — | 0 +.00090

Opt. freq. g )

*C V = Calibrated Value

vii



Paragraph TEST Results
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
1000 Range. MULTIPLIER: x5
100Hz CV-.13n CV+.13
120Hz CV-.13 CV+.13Q
200Hz CV-.13 CV+.13
400Hz CV-.13 CV+.130
1kHz CV-.13 CV+.130
2kHz CV-.13 CV+.130
4kHz CV-.13 CV+.13Q
10kHz CVv-.13 CV+.130
20kHz CV-.13 CV+.130
40kHz CV-.13q CV+.13Q
100kHz CvVv-.13 CV+.130
Opt. freq. ( )
( )
1002 Range. MULTIPLIER: x1
Within test 1imit at any CV-.13 CV+.130
freq ?
100Q Range. MULTIPLIER: x0.1
Within test 1imit at any CV-.13 CV +.130
freq ?
100092 Range. MULTIPLIER: x5
100Hz CV -4.0 CV +4.0Q
120Hz CV -4.00 CV +4.00
200Hz CV -4.00 CV +4.00
400Hz CV -4.0Q CV +4.00
1kHz CV -4.0Q CV +4.0Q
2kHz CV -4.0Q CV +4.0Q
4kHz CV-4,0Q CV +4,00Q
10kHz CV -4.00 CV +4.00
20kHz CV -4.0Q CV +4.0Q
40kHz CV -4.09 CV +4.0Q
100kHz CV -4.0Q CV +4.0Q
Opt. freq. ( )
( )
10002 Range. MULTIPLIER: x1
Within test limit at any CV -4,0Q CV +4.0Q
freq ?
10002 Range. MULTIPLIER: x0.1
Within test Timit at any CVv-4.00 CV +4.0Q

freq ?

iii

*C V = Calibrated Value.



Paragraph

Results

TEST -
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
(Continued)
10k Range. MULTIPLIER: x5
100Hz C VvV -400 C V +408
120Hz C VvV -409 C V +400
200Hz C Vv -409 C V +400
400Hz C Vv -40Q C V +40Q
TkHz CV -400 C v +400
2kHz CV -400 C Vv +40%
4kHz C Vv -40Q C V +40Q
10kHz C v -408 C V +400
20kHz C VvV -40% C VvV +40Q
40kHz C VvV -40% C v +40Q
100kHz CV -40% C V +40Q
Opt. freq. ( )
(
10kQ Range. MULTIPLIER: x1
Within test 1imit at any C Vv -40Q C V +40%
freq ?
10k Range. MULTIPLIER: x0.1
Within test Timit at any C v -400 C v +409
freq ?
100k Range., MULTIPLIER: x5
100Hz C vV -400Q C V +400Q
120Hz C VvV -4009 C V +4009
200Hz C v -4000 C V +4009
400Hz C v -400Q C V +400Q
TkHz C vV -400Q C vV +400Q
2kHz C v -400Q C VvV +400Q
4kHz C v -400Q C vV +4008
10kHz C vV -4000 C V +400Q
20kHz C vV -400Q C VvV +400Q
40kHz CV -4000 C V +400Q
100kHz C vV -400Q C V +400Q
Opt. freq. )
(
100k, Range. MULTIPLIER: x5
Within test limit at any C V -400Q C V +400Q
freq ?
100k Range. MULTIPLIER: x0.1
Within test limit at any C Vv -400Q C V +400Q

freq ?

*C V = Calibrated Value.

ix



Paragraph TEST Results
Number Minimum Actual Max imum
4-19 INDUCTANCE ACCURACY TEST
100uH Range. MULTIPLIER: x5
(C.v = Lm = ) 100kHz CV -0.23uH C V +0.23uH
100mH Range. MULTIPLIER: x5
(C.Vv =Lm= }  1kHz C V -0.40mH C V +0.40mH
4-21 FREQUENCY-PHASE ACCURACY TEST

1000m2 Range. 100Hz 0 -1.50mQ 0 +1.50mQ
120Hz 0 -1.50m 0 +1.50m
200Hz 0 -1.50mQ 0 +1.50mn
400Hz 0 -1.50mQ 0 +1.50mQ

TkHz 0 -1.50mQ 0 +1.50mQ

2kHz 0 -1.50mQ 0 +1.50m0

4kHz 0 -1.50mQ 0 +1.50mQ

10kHz 0 -1.50mQ 0 +1.50mQ

20kHz 0 -1.50mQ 0 +1.50mQ

40kHz 0 ~1.50mQ 0 +1.50mQ

100kHz 0 -1.50mQ 0 +1.50mQ
Opt. freq. ( )
( )

100 Range. 100Hz 0 -.01300 0 +.0130%
120Hz 0 -.01300 0 +.01300
200Hz 0 -.01300 0 +.0130Q
400Hz 0 -.0130% 0 +.01300Q

1kHz 0 -.0130% 0 +.01300Q
2kHz 0 ~-.01300Q 0 +.0130Q
4kHz 0 -.01300 0 +.01309Q
10kHz 0 -.01300 0 +.01300
20kHz 0 ~-.0130Q 0 +.01300
40kHz 0 -.01300Q 0 +.0130Q
100kHz 0 -.0130Q 0 +.0130Q

Opt. freq. ( )

( )

4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY)
.000V -.0020v .0020v
.0o2v .0000V .0040v
.005v .0030V .0070v
.010v .0080V .0120v
.020v L0179V .0221v
.050V .0478V .0522v
. 100V .0975V L1025V
.200V .1970V .2030v
.500V L4955V .5045Y
1.00V L9910V 1.009V
2.00V 1.986V 2.014v
5.00V 4,972V 5.028Y
10.0V 9.930V 10.07V

*C V = Calibrated Value



Paragraph TEST Results
Number Minimum Actual Max imum
4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY) (Continued)
20,0V 19.88Y 20.12v
30.0V 29.82v 30.16V
4-25 INT DC BIAS SUPPLY TEST
(OPTION 002 ONLY)
00.0V -0.040V 0.baov |
00.2v 0.156V 0.244V '
00.5vV 0.450V 0.550vV
o1.0v 0.940V 1.060V
02.0v 1.920V 2.08V
05.0v 4,86V 5.14V
10,0V 9,76V 10,24V
20,0V 19.56V . 20,44y
50.0V 48.97V 51.03V
90.0V 88.18V 91.82v

X1



Performance Test Record

Hewlett-Packard

.

Model 4274A Option 004 Tested by
Multi Frequency LCR METER Date
Serial No.
Paragraph Results
Number TEST Minimum Actual Max imum
4-9 TEST FREQUENCY ACCURACY TEST
100Hz 99,99Hz 100.071Hz
120Hz 119.99Hz 120.01Hz
300Hz 299.97Hz 300.03Hz
500Hz 499.95Hz 500.05HKz
1000Hz 999.9Hz 1000.1Hz
3.00kHz 2.9997kHz 3.0003kHz
5.00kHz 4,9995kHz 5.0005kHz
10.0kHz 9.999kHz 10.001kHz
30.0kHz 29.997kHz 30.003kHz
50.0kHz 49,995kHz 50.005kHz
100kHz 99.99kHz 100.01kHz
Opt. freg.
Opt. freq.
4-11 TEST SIGNAL LEVEL TEST
V rms
0SC LEVEL: Fully cw 100Hz 5.00
MULTIPLIER: x5 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
0SC LEVEL: Fully cw  100Hz 1.00
MULTIPLIER: x1 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.
my rms
0SC LEVEL: Fully cw  100Hz 100 -
MULTIPLIER: x0.1 120Hz 100




Paragraph TEST Results
Number . .
Minimum Actual Max imum
4-11 TEST SIGNAL LEVEL TEST
(Continued)
nmy rms
0SC LEVEL: Fully cw
MULTIPLIER: x0.1
300Hz 100
500Hz 100
1.00kHz 100
3.00kHz 100
5.00kHz 100
10.0kHz 100
30.0kHz 100
50.0kHz 100
100kHz 100
Opt. freq.
Opt. freq.
mV rms
0SC LEVEL: Fully cw 100Hz 10.0
MULTIPLIER: x0.01 120Hz 10.0
300Hz 10.0
500Hz 10.0
1.00kHz 10.0
3.00kHz 10.0
5.00kHz 10.0
10.0kHz 10.0
30.0kHz 10.0
50.0kHz 10.0
100kHz 10.0
Opt. freq.
Opt. freq.
mV rms
0SC LEVEL: Fully ccw 100Hz 1.00
MULTIPLIER: x0.01 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. 1.00
4-13 SELF-OPERATING TEST
Step 1. DISPLAY A TkHz -1.60 1.60
DISPLAY B 1kHz -1.60 1.60
Step 2. DISPLAY A. TkHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 1.60
Step 3. DISPLAY A,  1kHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 1.60
Step 4. DISPLAY A. 1kHz 998.40 1001.60
DISPLAY B. 100kHz -1.60 "1.60




Paragraph TEST Results
Number Miminum Actual Maximum
4-13 SELF OPERATING TEST (Continued)
STEP 5. DISPLAY A, TkHz 998.40 1001.60
DISPLAY B. T00kHz -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
1000fF Range. MULTIPLIER: xb
Capacitance. PRL 30kHz CV -4.8fF C Vv +4.8fF
50kHz CV -4.5fF C V +4.5fF
100kHz C V -4.3fF CV +4.3fF
SER 30kHz CV -4.8fF C VvV +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. ( )
1000fF Range. MULTIPLIER: x1
Capacitance. PRL 30kHz CV -12.0fF C Vv +12.0fF
50kHz CV -10,0fF C V +10.9fF
100kHz CV -7.0fF CV +7.0fF
Opt. freq. ( ) ‘
Dissipation. PRL 30kHz 0 -.00220 0 +.00220
50kHz 0 -.00320 0 +.00320
100kHz 0 -.00260 0 *.00260
Opt. freq. ( )
1000fF Range. MULTIPLIER: x0.1
Capacitance. PRL 30kHz C VvV -84.0fF C vV +84.0fF
50kHz C vV -54.0fF C vV +54.0fF
100kHz CV -34.0fF C V +34.0fF
Opt. freq. ( )
Dissipation. PRL 30kHz 0 -.01120 0 +.01120
50kHz 0 -.01220 0 +.01220
100kHz 0 -.01160 0 +.01660
Opt. freq. ( )
10pF Range. MULTIPLIER: x5
Capacitance. PRL 3kHz CV -.018pF CV +.018pF
. 5kHz CV -.015pF C vV +.015pF
10kHz CV -.013pF CV +.013pF
30kHz C VvV -.038pF C VvV +.038pF
50kHz C V -.035pF C VvV +.035pF

*C V = Calibrated Value



iv, .

Results
Paraqranh TEST -
Number Minimum Actual Max imum
4-15 CAPACITANCE ACCURACY TEST
(Continued)
100kHz CV -.034pF] __ |CV +.034pF
SER 3kHz CVv-.018pFf ____ |CV +.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. ( ) -
10pF Range. MULTIPLIER: x]1
Capacitance. PRL 3kHz CV -.080pFf — |CV +,080pF
5kHz CV -.060pF] —— |C V +.060pF
10kHz CV -.040pF] — |CV +.040pF
30kHz CV-.1M0pFf — {CV +.110pF
50kHz CV -.080pF] — |CV +.080pF
100kHz CV -.034pF] ——— |C V +.034pF
Opt. freq. ( ) -
Dissipation. PRL 3kHz 0 -.00160 — . |0 +,00160
5kHz 0 -.00210 — 10 +.00210
10kHz 0 -.00180 -— |0 +.00180
30kHz 0 -.00130 — {0 +.00130
50kHz 0 -.00230 {0 +.00230
100kHz 0 -.00170 {0 +.00170
Opt. freq. ) -
10pF Range. MULTIPLIER: x0.1
Capacitance. PRL 3kHz CV -.810pF] ——— |C V +.,810pF
5kHz CV -.510pF| — [CV +.510pF
10kHz CV -.310pF| —_ [CV +.310pF
30kHz CV -.830pF| — _ |[CV +.830pF
50kHz CV -.530pF| —— |C V +.530pF
100kHz CV -.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. ( ) -
100pF Range. MULTIPLIER: x5
Capacitance. PRL 300Hz CV -.18pF —  |CV +.18pF
500Hz CV -.15pF — |CV +.15pF
1kHz CV -.13pF — — |CV +.13pF
3kHz CV -.18pF — |CV +.18pF
5kHz CV -.15pF — |CV +.15pF

*C V = Calibrated Value



Paragraph TEST Results ‘
Number Minimum Actual Maximum
4-15 CAPACITANCE ACCURACY TEST )
(Continued) ,
10kHz CV -.13pF CV +.13pF
30kHz CV -.18pF CV +.18pF
50kHz CV -.15pF CV +.15pF
100kHz CV -.13pF CV +.13pF
SER TkHz CV -.16pF Cv +.1QpF
Opt. freq. ( ) 1
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 TkHz 0 -.00090 0 +.00099
Opt. freq. ( ) |
100pF Range. MULTIPLIER: x1 :
Capacitance. PRL . 300Hz CV -.90pF C V +.90pF
500Hz CV -.60pF CV +.60pF
1kHz CV -.40pF C Vv +,40pF
3kHz CV -.18pF CV +.18pF
5kHz CV -.15pF CV +,15pF
10kHz CV -.13pF CV +.13pF
30kHz CV -.18pF CV +.,18pF
50kHz CV -.15pF CV +.15pF
100kHz CV -.13pF CV +.13pF
Opt. freq. ( ) - ‘
Dissipation. PRL 300Hz 0 -.00250 —— |0 +.00250
500Hz 0 -.00210 0 +.00210
TkHz 0 -.00180 0 +.00180
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 +.0009Q
Opt. freq. (- ) i
100pF Range MULTIPLIER: x0.1 j
Capacitance. PRL 300Hz C V -8.10pF C V +8.10pF
500Hz CV -5.10pF C V +5,10pF
1kHz CV -3.10pF C vV +3.10pF
3kHz CV -.90pF C V +.90pF
5kHz CV -.60pF C vV +.60pF
10kHz CV -.40pF C Vv +.40pF
30kHz CVv -.18pF CV +.18pF
50kHz CV -.15pF CV +.15pF
100kHz CV -.13pF CV +.13pF
Opt. freq. ( ) x

*C V = Calibrated Value



Results

zigig:aph TEST Minimum Actual Ma x imum
4-15 CAPACITANCE ACCURACY TEST
(Continued)

Dissipation. PRL 300Hz 0 -.01150 0 +.01150

500Hz 0 -.01110 0 +.01110

1kHz 0 -.01080 0 +.01080

3kHz 0 -.00250 0 +.00250

5kHz 0 -.00210 0 +.00210
10kHz 0 -.00180 0 +.00180
30kHz 0 -.00160 0 +.00160
50kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.00090

Opt. freq. ( )
1000pF Range. MULTIPLIER: x5

Capacitance. PRL 100Hz CV -1.3pH C VvV +1.3pF
120Hz CV -1.3pH CV +1.3pF
300Hz CV -1.8pF C V +1.8pF
500Hz CV -1.5pF CV +1.5pF

1kHz CV -1.3pF CV +1.3pF

3kHz CV -1.8pF C V +1.8pF

5kHz CV -1.5pF CVv +1.5pF

10kHz CV -1.3pF CV +1.3pF

30kHz CV -1.8pF CV +1.8pF

50kHz CV -1.5pF CV +1.5pF

100kHz CV -1.3pF C Vv +1.3pF

SER 1kHz CV -1.3pF CV +1.3pF

Opt. freq. g )

Dissipation. PRL 100Hz 0 -.00090 0 +.00090
120Hz 0 -.00085 0 +.00085
300Hz 0 -.00160 0 +.00160
500Hz 0 -.00120 0 +.00120

TkHz 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 TkHz 0 -.00090 0 +.00090
Opt. freq. ( )
(
1000pF Range. MULTIPLIER: x1

Capacitance. PRL 100Hz CV -4,0pF C VvV +4,0pF
120Hz CV -4.0pF C V +4.0pF
300Hz CV -1.8pF CV +1.8pF
500Hz CV -1.5pF CV +1.5pF

1kHz CV -1.3pF CV +1.3pF
3kHz CV -1.8pF CV +1.8pF
5kHz CV -1.5pF CV +1.5pF
10kHz CV -1.3pF CV +1.3pF
30kHz CV -1.8pF C V +1.8pF
50kHz CV -1.5pF C V +1.5pF

i *C VvV = Calibrated Value"




Opt. freq.

Results

Par‘agr‘aph TEST — 4 -
Number Minimum Actual Max imum
4-15 CAPACITANCE/ ACCURACY TEST

{Continued)

100kHz CV -1.3pF CV +1.3pF
Opt. freq. ( ) - ‘

( ) -

Dissipation. PRL 100Hz 0 -.00180 | 0 +.00180
120Hz 0 -.00175 — ] 0 +.,000175
300Hz 0 -.00160 - 0 +.00160
500Hz 0 -.00210 - 0 +.00210

TkHz 0 -.00090 - 0 +.00090
3kHz 0 -.00160 — | 0+.00060

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
Opt. freq. ) —_— 1

( ) -
1000pF Range. MULTIPLIER: x0.1

Capacitance. PRL 100Hz CV -31pF — | CcVv+31pF
120Hz C V -31pF — | CV +31pF !
300Hz CV-9.0pF| — | CV +9.0pF !
500Hz CV-6.0pF| —__ | CvV+6.0pF

1kHz CV-4.0pF] — | CV +4,0pF

3kHz CV-1.8F] — | CV +1.8pF '

5kHz CV-1.5pF| — | CV +1.5pF |

10kHz CV-1.3pF| —_ | CV +1.3pF

30kHz CV-1.8pF| — | CV +1.8pF

50kHz CV-1.5pF| | CV +1.5pF |

100kHz CV-1.3pF) —— | CV +1.3pF |

Opt. freq. ( ) - |
( ) - T

Dissipation, PRL 100Hz 0 -.01080 — | 0 +,01080
120Hz 0 -.01075 — | 0+.,01075
300Hz 0 -.00250 — | 0 +.00250 |
500Hz 0 -.00210 — | 0+.00210 |

TkHz 0 -.00180 | o+.,00180 ]
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 !
e — |

*C V = Calibrated Value



Paragraph

Results

TEST
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
1009 Range. MULTIPLIER: x5
100Hz CV-.13 CV+.13
120Hz CV-.13 CV+.13
300Hz CV-.13 CV+.13
500Hz CVv-.13 CV+.13
TkHz CV-.13 CV+.13
3kHz CVv-.13 CV+.13
5kHz CV-.13 CV+.130
10kHz CV-.13 CV+.13
30kHz CV-.13 CV+.130
50kHz CV-.13 CV+.130
100kHz Cv-.13 CV+.13
Opt. freq. ( )
(
10092 Range. MULTIPLIER: x1
Within test Timit at any CVv-.13 CV+.130
freq ?
1002 Range. MULTIPLIER: x0.1
Within test Timit at any CV-.13n CV +.130
freq ?
10002 Range. MULTIPLIER: x5
100Hz CV-4.00 CV +4.00
120Hz CV -4.0Q CV +4.0Q
300Hz CV-4.00 CV+4.00Q
500Hz CV-4.00 CV +4.00
1kHz CV-4.0Q CV +4.00Q
3kHz CV-4.00 CV +4,00Q
5kHz CV-4.00 CV +4.00Q
10kHz CV -4.00 CV +4.00
30kHz CV-4.00 CV +4.00
50kHz CV -4.00 CV +4.00
100kHz CvVv-4.00 CV +4.00
Opt. freq. ( )
( )
10009 Range., MULTIPLIER: x1
Within test limit at any CV-4.0Q CVv +4.00
freq.?
10002 Range. MULTIPLIER: x0.1
Within test 1imit at any CV-4.00 CVv +4.00Q

freq.?

iii.

*C V = Calibrated Value.
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Paragraph TEST Results
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
(Continued)
10k Range. MULTIPLIER: x5
100Hz C Vv -400 C V +40%
120Hz C Vv -40Q C VvV +409
300Hz C VvV -40Q C V +400
500Hz C Vv -400 C vV +40Q
1kHz CV -409 C VvV +40%
3kHz CV -400 C vV +400
5kHz C Vv -40Q C Vv +40Q
10kHz CV -40Q C vV +400
30kHz C vV -40% C V +400
50kHz C Vv -400 C VvV +40Q
100kHz C VvV -40Q C V +400
Opt. freq. (
(
10kQ Range. MULTIPLIER: x1
Within test Timit at any C v -40Q C Vv +40Q
freq.?
10k2 Range. MULTIPLIER: x0.1
Within test 1imit at any C VvV -40% C VvV +400
freq,? ‘
100k Range. MULTIPLIER: x5
100Hz C VvV -4000 C vV +400Q
120Hz C vV -400Q C vV +400Q
300Hz C vV -400Q C V +4009
500Hz C v -4009 C vV +4000
TkHz C Vv -400Q C vV +4009
3kHz C V -4009 C vV +400Q
5kHz C Vv -400Q C V +4000
10kHz C VvV -4000 C vV +4000.
30kHz C vV -4000 C V +400Q
50kHz C vV -400Q C V +400Q
100kHz C vV -400Q C vV +400Q
Opt. freq. ( )
(
100k Range. MULTIPLIER: x5
Within test Timit at any C vV -400% C vV +400Q
freq.?
100kQ Range. MULTIPLIER: x0.1
Within test T1imit at any C v -400Q C v +400Q

freq.?

*C V = Calibrated Value.




Paragraph

Results

Number TEST Minimum Actual Max imum
4-19 INDUCTANCE ACCURACY TEST
100uH Range. MULTIPLIER: x5
(C.Vv = Lm = } 100kHz CV -0.23uH C VvV +0.23uH
100mH Range. MULTIPLIER: x5
(C.V = Lm = ) TkHz CV -0.40mH C V +0.40mH
4-21 FREQUENCY-PHASE ACCURACY TEST
1000m®2 Range. 100Hz 0 -1.50mQ 0 +1.50mQ
120Hz 0 -1.50mn 0 +1.50m2
300Hz 0 -1.50mQ 0 +1.50m
500Hz 0 -1.50mQ 0 +1.50mQ
1kHz 0 -1.50mQ 0 +1.50mQ
3kHz 0 -1.50mQ 0 +1.50mQ
5kHz 0 -1.50mQ 0 +1.50mQ
10kHz 0 -1.50mQ 0 +1.50mg
30kHz 0 -1.50mQ 0 +1.50mQ
50kHz 0 -1.50mQ 0 +1.50mQ
100kHz 0 -1.50mQ 0 +1.50mQ
Opt. freq. ( )
( )
10R" Range. 100Hz 0 -.01300 0 +.01300
120Hz 0 -.0130Q 0 +.01300
300Hz 0 -.01300 0 +.0130Q
500Hz 0 -.0130Q 0 +.0130Q
TkHz 0 -.01300 0 +.0130Q
3kHz 0 -.0130¢ 0 +.01300
5kHz 0 -.01300 0 +.0130Q
10kHz 0 -.01300 0 +.01300
30kHz 0 -.0130Q 0 +.0130Q
50kHz 0 -.0130Q 0 +.01300
100kHz 0 -.0130% 0 +.0130Q
Opt. freq. ( )
( )
4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY)
: .000V -.0020v .0020v
.002v . 0000V .0040v
.005v .0030vV .0070v
.010v .0080V .0120v
.020v .0179v L0221V
.050V .0478v .0522v
100V .0975vy L1025V
.200vV L1970V .2030v
.500v L4955y .5045YV
1.00V .9910v 1.009v
2.00vV 1.986V 2.014vy
5.00V 4,972V 5.028V
10.0V 9.930V 10.07V

*C V = Calibrated Value




Paragraph TEST Results
Number Minimum Actual Max imum
4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY) (Continued) ,
20.0V 19.88Y 20.12V
30.0V 29,82V 30.16V
4-25 INT DC BIAS SUPPLY TEST
(OPTION 002 ONLY)
00.0vV -0.040vV 0.040V
00.2V 0.156V 0.244y
00.5V 0.450v 0.550vV
01.0v 0.940v 1.060V
02.0v 1.920V 2.08V
05.0V 4,86V 5.14V
10.0V 9.76V 10.24V
20.0v 19.56V 20.44Y
50.0V 48,97V 51.03V
90.0v 88.18V 91.82vV

X1,



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 s once every
six months, A1l 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 dinstrument 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 1in this section should be

performed only by qualified service personnel.

WARNING

ANY INTERRUPTION OF THE PROTECTIVE
(GROUNDED) CONDUCTOR (INSIDE OR OUT-
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 1ikely 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 V111 (nominal value 1is shown).
Table 5-2 1lists 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. 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 Tlocations 1is given in Figure
8-13. The locations of individual board as-
semblies are shown in board assembly compo-
nent location 1illustrations dincluded with
each fold-out service sheet.

5-1



Section V

Model 4274A

Table 5-1
Table 5-1. Adjustable Components.
Reference Name of
Paragraph Designator Control Purpose
5-18 AT11R3 STANDARD To set output of reference voltage to
REFERENCE +5.00 volts.
VOLTAGE

5-19 A5R3 DC REF To minimize residual input to integrator

and to optimize zero detection,

5-20 A4R1(ADJ4) DC OFFSET To minimize residual DC offset voltage in
A4R55(ADJ2) process amplifier to maximize measurement
A4R8(ADJ3) accuracy.

5-21 A6R3 OSCILLATOR | To obtain appropriate oscillation without

any visible distortion or clipping.

5-22 A3R1 POWER To set appropriate amplitude and to en-

AMPLIFIER sure that a clean sinusoidal signal is
present at UNKNOWN terminals.

5-23 A2R43 90° PHASE To set an accurate 90° phase shift for

SHIFT 90° phase detector to achieve optimum
bridge balance.

5-24 A2R1 ZERO OFFSET| To eliminate residual offset 1in phase
A2R8 tracking amplifier (preadjustment).

5-25 ATR1 OFFSET To minimize residual offset in buffer
A1C2 amplifier at all frequencies.

5-26 A2R1 ZERO OFFSET] To eliminate residual offset from both
A2R8 phase detector 0° and 90° integrators.

5-27 A4R10(ADJ7) ATTENUATOR | To set accurate amplifier gains and at-
A4C6(ADJ10) AND GAIN tenuations for x1, x1/2 and x1/4 ampli-
A4C7(ADJY) fiers to maximize measurement accuracy.
A4R11(ADJI8)

5-28 A4R6(ADJTT) ATTENUATOR | To set accurate amplifier gains and at-
A4C4(ADJ14) AND GAIN tenuations for x1, x1/10 and x1/100 am-
A4C5(ADJT3) plifier to maximize measurement accuracy.
A4R7 (ADJ12)

5-29 A3R16 0SC LEVEL To establish a precise indication for

MONITOR test signal level monitoring.

5-30 ATR21(100kS?) RANGE To establish precise range resistor re-
ATR18(10kQ) RESISTOR sistance to maximize measurement accura-
ATR15(1kR) & cies on each range at 1.00 kHz and to set
ATR12(1000) BUFFER appropriate gain in range resistor buffer
ATR8(100) AMP GAIN amplifier at 100kHz.

A4R1(ADJ4)
A4C3(ADJ5)

5-31 A1C11(100kR2¢)| RANGE To minimize residual phase offset that
A1C10(10kQ¢) | RESISTOR especially occurs at higher frequencies
A1C9(1kQe) PHASE in the range resistor of bridge circuit
A1C7(108¢) to maximize measurement accuracies for

all frequencies.




Model 4274A

Table

5-2.

Section V
Table 5-2

Factory Selected Components (sheet 1 of 2).

Reference Nominal Value Range Effect on Performance
Designator
A1C8 HP P/N: 0140-0198 C: FXD 200pF To minimize dissipation meas-
(Para. 5-31)/HP P/N: 0160-0134 C: FXD 220pF urement error. Changing the
HP P/N: 0140-0199 C: FXD 240pF capacitance value of A1C8 by
HP P/N: 0140-0210 C: FXD 270pF 30pF causes an approximate 10
PHP P/N: 0160-2207 C: FXD 300pF count change on Display B.
HP P/N: 0160-2208 C: FXD 330pF
HP P/N: 0160-2209 C: FXD 360pF
HP P/N: 0160-0200 C: FXD 390pF
HP P/N: 0160-0939 C: FXD 430pF
A4C4 PHP P/N: 0121-0059 C: Trim 2/8pF Minimizes dissipation meas-
(Para. 5-28)|HP P/N: 0121-0036 C: Trim 5.5/18pF|urement error. If unadjust-
able, change its value to 5.5
to 18pF trimmer capacitor
(refer to paragraph 5-28).
A4C6 pPHP P/N: 0121-0036 C: Trim 5.5/18pF|Minimizes dissipation meas-
(Para. 5-27)|HP P/N: 0121-0105 C: Trim 9/35pF |urement error. If unadjust-
able with only A4ADJT10
(A4C6), change its value to
9 to 35pF (refer to para-
graph 5-27).
A4C8 tHP P/N: 0140-0192 C: FXD 68pF Minimizes dissipation meas-
(Para. 5-30)|HP P/N: 0160-2201 C: FXD 51pF urement error. If the residual
HP P/N: 0160-2150 C: FXD 33pF display counts on display B is
HP P/N: 0160-2263 C: FXD 18pF less than =140 counts, increase
capacitance value of A4C25.
A4C25 HP P/N: 0160-2263 C: FXD 18pF Conversely, residual display
(Para. 5-30)[HP P/N: 0160-2150 C: FXD 33pF counts is greater than -20 co-
HP P/N: 0160-2201 C: FXD 51pF unts,increase capacitance val-
HP P/N: 0140-0192 C: FXD 68pF ue of A4C8.
AdR12 PHP P/N: 0698-3155 R: FXD 4.64kQ |To minimize residual DC off-
A4R13 HP P/N: 0698-3155 R: FXD 4.64kQ |set voltage in process am-
A4R54 HP P/N: 0698-3155 R: FXD 4.64kQ [plifier (refer to paragraph
AdR63 HP P/N: 0698-3155 R: FXD 4.64kQ |5-20).
(Para. 5-20)| Jumper wire (0%)
A4R18 HP P/N: 0698-3430 R: FXD 21.59 Maximizes attenuator accura-
(Para. 5-28)|HP P/N: 0683-1015 R: FXD 1009 cy of x1/10 amplifier. If
unadjustable with A4ADJII
(A4R6), add 100Q resistor
(refer to paragraph 5-28).
A4R20 PHP P/N: 0698-2283 R: FXD 1.00 Maximizes attenuator accura-
(Para. 5-28)|HP P/N: 0683-0565 R: FXD 5.69 cy of x1/100 amplifier. If
unadjustable with A4ADJ12
(A4R7), add 5.60 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 ~HP P/N: 0683-0565 R: FXD 5.6Q Maximizes attenuator accura-
(Para. 5-27){ HP P/N: 0683-1005 R: FXD 100 cy of x1/2 amplifier. If un-
adjustable with only A4ADJ7
(AR10), add 102 resistor
(refer to paragraph 5-27).
A4R30 -HP P/N: 0683-0275 R: FXD 2.79 Maximizes attenuator accura-
(Para, 5-27)| HP P/N: 0683-0565 R: FXD 5.6Q cy of x1/4 amplifier. If un-
: adjustable with only A4ADJ8
(A4R11), add 5.62 resistor
(refer to paragraph 5-27).
A5C10 HP P/N: 0160-2203 C: FXD 91pF Minimizes residual input to
(Para. 5-19)|HP P/N: 0160-2205 C: FXD 120pF | integrator. If offset value
HP P/N: 0140-0196 C: FXD 150pF is positive, use capacitor.
HP P/N: 0140-0197 C: FXD 180pF Changing capacitance value of
HP P/N: 0160-0134 C: FXD 220pF A5C10 by 30pF causes approx-
‘HP P/N: 0140-0199 C: FXD 240pF imately a 1 count change on
HP P/N: 0140-0210 C: FXD 270pF Display A.
HP P/N: 0160-2207 C: FXD 300pF
HP P/N: 0160-2208 C: FXD 330pF
5-16. INITIAL OPERATING PROCEDURE. Table 5-3. Adjustments Requirement.
5-17. Preparatory to adjusting the 4274A, Assembly Repaired Required
the following to locate and t? gain access to or Replaced Adjustment
the adjustment controls this procedure
s . X ) Al 04274-66501 Para. 5-25
facilitates a thoroughgoing adjustment): (NULL DET & Para. 5-31
FUNDAMENTAL OPERATING CHECKS RANGE RESISTOR)
Confirm that instrument power line A2 04274-66502 Para. 5-23
selector switches are set for local (MODULATOR) Para. 5-31
power line voltage. Program Memory
Test described on page 3-1 and the A3 04274-66503 Para. 5-22
SELF TEST procedure  in Figure 3-0 (POWER AMP)
on page 3-0 should be completely A4 04274-66504 Para. 5-20
performed and successfully passed (PROCESS AMP) Para. 5-31
e gressing to adjustment A5 04274-66505 Para. 5-19
' (A/D CONVERTER)
TOP COVER REMOVAL A6 04274-66506 Para, 5-21
WARNING (OSCILLATOR)
WHEN TOP COVER IS REMOVED, LIVE A7 04274-66507 None
PARTS ARE EXPOSED. (PERIPHERAL CONTROL)
Remove top cover as follows: A8 04274-66508 None
a. Loosen the retaining screw at (DISPLAY & KEY CONTROL)
rear of top cover. A9 04274-66513 None
b. Pull top cover towards the (MPU)
rear and 11ft off. ATO 04274-66520 None
WARNING (DISPLAY & KEY)
TO INSURE PERSONAL SAFETY FROM PQOS- A1l 04274-66511 Para. 5-18
SIBLE ELECTRICAL SHOCK HAZARDS AND (POWER SUPPLY)
A -
R opOURY, USE INSULATED AD A21 04274-6652] Para. 5-32
: (OPT. 001 DC BIAS)
A22 04274-66522 None
(OPT. 101 HPIB)
A23 04274-66523 Para. 5-33
(OPT. 002 DC BIAS)
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Section V

Paragraph 5-18

ADJUSTMENTS

5-18. A11 POWER SUPPLY VOLTAGE ADJUSTMENT.
PURPOSE :

This adjustment sets the power supply voltages for the 4274A internal
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

)
TOAITPO I TO CHASSIS
auinenne
G —
[ oeasee |
' w © [ogos| paBea][fE &
0000000 DODDOOD | O ©OOO® [~ csoo & a8 TTTTH

Figure 5-1. A1l Power Supply Voltage Adjustment.
EQUIPMENT:
DIGITAL VOLTMETER .............. HP 3465B
PROCEDURE :
a. Set 3465B controls as follows:

FUNCTION ..vveivennrnnennennen v
RANGE ...vverirennennnnnnns 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, TPI10 and TP17 are within values
listed below:

TEST POINT DVM TOLERANCES
A1T1TP17 ( +5V) 4,90 - 5.10
A11TP10 { -5V) -4.90 - -5.10
A11TP 1 (+12V) 11.76 - 12.24
A11TP 5 (-12V) -11.76 0 - -12.24

e. Remove dual banana-to-alligator cable and 3465B from 4274A.

5-5



Section V Model 4274A
Paragraphs 5-19 to 5-20

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, [SELF TEST] and [D] keys and check that the figure
"1" is displayed on Display A unit indicator. See figure below.

DISPLAY A

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

d. Adjust DC REF ADJ A5R3 wuntil display count is ~10t5 counts on Dis-
play B.

5-20. A4 PROCESS AMPLIFIER DC OFFSET ADJUSTMENT.
PURPOSE:

To minimize residual DC offset voltage in process amplifier.

T0 TO ASTP4
A4TP3

0.1 PROBE

Win 1 | —— — i o

e

i0:1 PROBE
Figure 5-2. A4 Process Amplifier DC Offset Adjustment.

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

PROCEDURE:

a. Set 1740A controls as follows:

VOLTS/DIV ......... .01v/div (USE 10:1 probe)
TIME/DIV (vvveeennnn cereesesesessanns Sms/div
INPUT oeiiiennennns teseseatcesessacntnnas DC
TRIGGER v.vvenrvninnennns cecvteeecccns ee.. EXT
SWEEP .vvevennn.. Ceesessessnsnccnnan NORMAL
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Section V
Paragraph 5-20

ADJUSTMENTS

k.

Remove the three miniature connector cables from A4 board.

Press 4274A key and [4 ] key so that the figure "6" ap-

pears on unit indicator of Display A.

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

. Connect a 10:1 divider probe between A5TP4 and chassis for EXT

TRIGGER input of 1740A. See Figure 5-2.

. Adjust A4ADJ1 (A4R5) to flatten and balance square waves (:) and (:)

as shown Figure 5-4 from the waveforms as shown in Figure 5-3,

ous/div]

Figure 5-3. Waveforms before Adjustment.

. Change 1740A V/DIV setting as appropriate while adjusting for mini-

mum balance (AV1).

. In like manner, adjust A4ADJ2 (A4R55) for square waves (:) and (:).

The balances (AV1,AV2) should be within £100mV as shown in Figure 5-4.

©E Qo

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

. Adjust A4ADJ3 (A4R8) until the top of the four (4) square waves is

within 0 volts +30mV.

. The waveforms after typical adjustments of A4ADJ1, A4ADJ2 and

A4ADJ3 should be as shown as in Figure 5-5.

Figure 5-5. Waveforms Typically Adjusted.

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

ADJUSTMENTS

If these adjustments
change values of A4R12,

cified Timit,

Note

can not be made to spe-
A4R13,

A4R54 and A4R63 in accordance with table below:

Model 4274A

AV1<-100mV AV1>+100mV AV2<-100mV AV2>+100mV
Component | A4R12 (4.64kQ) | AGR13 (4.64kR) | AdR54 (4.64kQ) | A4R63 (4.64k)
Jumper Wire Jumper Wire Jumper Wire Jumper Wire
(0%) (02) (02) (0%)
Note

If these adjustments still can not be performed
after installing jumper wires instead of 4.64kQ
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,

10:1 PROBE
4{ T
TO CHASSIS FT\\ﬁ TO ABTPI
RF Voltmeter I.‘ : 2
olojsfe o0 Gdnd
© © 6888 11 o5 5 G i
Figure 5-6. A6 QOscillator Adjustment.
EQUIPMENT:
OSCILLOSCOPE ...vvvnns HP 1740A
DVM ..... Ceesscaesanaa HP 3400A
PROCEDURE :
a. Set 4274A controls as follows.
SELF TEST viveerecnncnnane eeeens «oes OFF
OTHER CONTROLS ..veeenevnens Any Settings

CAUTION

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



Model 4274A Section V
Paragraph 5-22

ADJUSTMENTS

b. Set oscilloscope controls as follows:

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

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

d. Observe disp]dyed 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.

= T
06666 T
BNC TO BNC
Figure 5-7. A3 Power Amplifier Adjustment.
EQUIPMENT:
OSCILLOSCOPE ......... HP 1740A
PROCEDURE :

a. Set 4274A controls as follows:

MULTIPLIER .ivvrerrreenvnnconanecnnnns X1
OSC LEVEL vevvecnernnsannononnonennes . CW
SELF TEST tiiivenreenecreontocecneens OFF
OTHER CONTROLS ...eevenoanas Any Settings
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Paragraph 5-23
ADJUSTMENTS

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
with A3R1.

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

5-23. A2 90° PHASE ADJUSTMENT.
PURPOSE :

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

TO A2TPE

A2
BOARD

"~ TO A2TP4

Figure 5-8. A2 90° Phase Adjustment.

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

PROCEDURE:
a. Remove A2 MODULATOR board from 4274A.

b. Install extender board (HP P/N: 5060-4025) 1in 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 1kHz.

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)
SWEEP tiiiiiiiiinietenreacncsnnss veess. AUTO A VS B
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Paragraph 5-24

ADJUSTMENTS

e. Connect channel A input probe to A2TP6 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. C

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,

e P
clalala)

aeao

a
o

|
i
>t

€
(O

=
ol o1}

'®
©-
©

Figure 5-10. A2 Modulator Zero Offset Preadjustment.

EQUIPMENT:

Open termination (0S) .eevvesn «e.. BNC-to-BNC cable
(10cm 1ong, 2ea required)

Note

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



Section V
Paragraph 5-25

ADJUSTMENTS

Model 4274A

PROCEDURE :

d.

5-25. Al
PURPOSE:
To

Press 4274A [SELF TEST] and [A%] keys (in that order) and check
that a figure "7" appears on unit indicator of Display A. See fig-
ure below. orsear A

. —_

Set 4274A test frequency to 10kHz and 0SC LEVEL to full CW position.

. 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. '

i

Alternately adjust A2R1 and A2R8 wuntil 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.

. Change 4274A test frequency to 100kHz and that check display counts

are within 0x120 counts for Display A and Display B.

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

display counts are within .00+120 counts for all frequencies.

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

BUFFER AMPLIFIER ADJUSTMENT.

minimize residual offset in buffer amplifier.

EQUIPMENT:

BNC-to-BNC cable ........ Cesene 10cm Tong

. Change._4274A test frequency from 100KHz thru 100Hz and that check



Model 4274A Section V
Paragraph 5-26

ADJUSTMENTS

'
|

PROCEDURE:

a. Confirm that 4274A Self Test function 1is activated and press
[REFERENCE VALUE RECALL] key.

b. Check that a figure "8" appears on unit indicator of Display A.

DISPLAY A

o

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 ATR1 until display counts are within .00£500 counts on
Display A. Note

Proceed to Section VIII Al troub]eshoot1ng
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,

Set 4274A test freque ncx to 1kHz, See figure below.

' 5-26., A2 MODULATOR ZERO OFFSET ADJUSTMENT.

PURPOSE: .
To eliminate residual offset from both Phase Detector 0° and 90° inte-
grators.
EQUIPMENT: . .
Open terminator (0S) vveveon.. BNC-to-BNC cable
(10cm 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 ........ et eeeneeaennnens 100kHz
MULTIPLIER ....... Ceeeeecencncnnanesenn X1
VERNIER ..vveieennenrenncnnnnnnnns full CW
SELF TEST tivivieeecioocasacanancocanss 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 4274A[AZ] key and check that a figure "7" appears on unit indi-
cator of Display A. See figure below. ,

DISPLAY A
L
’ [l !
Lo

d. Alternately adjust A2R1 and A2R8 wuntil both display counts are
within .00:£10 counts for both Display A and Display B.

T
|
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Paragraph 5-27

ADJUSTMENTS

Model 4274A

e. Press 4274A [STORE] key and press RANGE [UP] or keys until
figure a "30" appears on unit indicator of Display B. See figure
below.

DISPLAY

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.

g. Change 4274A LEVEL MULTIPLIER to x5 and press RANGE [UP] or
key until a figure "31" appears on unit indicator of Display B.
See figur‘e below. (‘_mspmv © —————

h. 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 key.
j. Check that a figure "7" appears on unit indicator of Display A.

See figure below. oiseLAY &
[ oo ]

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

5-27. A4 x1, x1/2 AND x1/4 ATTENUATER ADJUSTMENT,

PURPOSE: )
To set accurate Amplifier gains and attenuations for x1, x1/2 and x1/4
Amplifiers.
EQUIPMENT:
Open termination (0S) ........ BNC-to-BNC cable
(10cm long, 2ea required)
PROCEDURE :
a. Set 4274A controls as follows:
FREQUENCY ....cevuuns Ceeerecesieaans . TkHz
SELF TEST tivierrrnncraonscnnccncnsons ON
OTHER CONTROLS +.ovevvvnnnns Any Settings
b. Connect both BNC-to-BNC cables .to 4274A UNKNOWN terminals as in
5-26 step b,

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

M OS PLAY A

-iooooo

-~




Model 4274A Section V
Paragraph. 5-28

ADJUSTMENTS

d. Adjust A4ADJ7 (A4R10) wuntil display count is within -1000.00+20
counts. ‘

e. Change 4274A test frequency to 100kHz.

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

g. Press 4274A [ESR/G|] key and check that a figure "3" appears on unit
indicator of Display A.
r DISPLAY A—

[] =1

e f
L [

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

i. Change 4274A test frequency to 1kHz.

j. Adjust A4ADJIS8 (A4R11)} wuntil display counts are within -1000.00+20
counts for Display A.

k. 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 unadjustab]e
with A4ADJ9 (A4C7), go to A4 troubleshooting tree.

Note

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

5-28. A4 x1, x1/10 and x1/100 ATTENUATOR ADJUSTMENT.

PURPOSE :

To set accurate amplifier gains and attenuations for x1, x1/10 and
x1/100 Amplifiers. :

EQUIPMENT: .
Open termination (os) ........ BNC-to-BNC cable
(10cm Tong, 2ea required)
PROCEDURE:
a. Set 4274A controls as follows:
FREQUENCY ..iivirereenocnnennncnacnes T1kHz
SELF TEST vvveveevcroncancccscscnaccnne ON

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

b. Press 4274A key and check that a figure "4" appears on unit
indicator of Display A. See figure below.

AR D) S PLAY A S
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Paragraph 5-28

Model 4274A

ADJUSTMENTS

. Adjust A4ADJ11 (A4R6) until display counts are within -1000,00%20

counts for Display A.

. Change 4274A test frequency to 100kHz.
. Adjust A4ADJ14 (A4C4) until display counts are within .00%£20 counts

for Display B.

. Press 4274A [L/C] key and check that a figure "5" appears on unit

indicator of Display A. See fgggge below. :

* ™ = ¥ '
—ogooon =

. Adjust A4ADJ13 (A4C5) until display counts are within .00+20 counts

for Display B.

. Change 4274A test frequency to 1kHz. ‘
. 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.

. 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 | PRESS ADJUSTABLE
nene | PRESS | FreQUENCY | fOpoNRSkE | DIspLAY A [oIspLaY B
) ] 1.00kHz A4ADJ7 -1000. 0020
100kHz A4ADST0 .00£20
1.00kHz A4ADJS -1000. 00£20
3 ESR/G 100kHz A4ADJ9 .00£20
Table 5-5. 1-1/10-1/100 ATTENUATOR ADJUSTMENTS.
. 575 1.00kHz ASADJTT ~1000. 00£20
100kHz AAADJ14 0020
1.00kHz . | AaADI12 -1000. 00+20
5 100kHz A4ADI13 " .00%20

Pl
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. 5-29., A3 °TEST SIGNAL LEVEL MONITOR ADJUSTMENT.
PURPOSE:
* To establish a precise indication of test signal level when and
are pressed.
) I
. TOA3TP3 r TO CHASSIS
L o8 »- __ = 1 RF_Voltmeter
v —”-- EA_EAEE!; E:ID- -o
i 6piE 558 T o6 oses v
o [=F=] i =t5a B 688 v 76 @)
. . :‘
Figure 5-11." A3 Test Signal Level Monitor Adjustment.
. EQUIPMENT:
RF VOLTMETER ........ HP 3400A
TEST FIXTURE ........ HP 16047A
) Note
Use open terminator (os) of 16074A Resis-
tor Standard Set if available.
PROCEDURE:

a. Rotate 0SC 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, Tloosen the two knob 1ock
screws and reset knob.

b. Set 4274A controls as follows:

. FREQUENCY .ivevrrnnenencnnanenennnn 1.00kHz
OSC LEVEL vvvrvvrrnnenneennnnn 1 (exactly)
MULTIPLIER 4ivirieninrereecerverannenns X5
SELF TEST 4 eriireernnereensoncnnnsnnons OFF
OTHER CONTROLS ..ecvevenrennnn 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
key is being pressed.
f. Change O0SC 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 0SC LEVEL CW to 1 and adjust A3R1 until 5.00Vrms is display-
ed.
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. Repeat steps e through g as necessary.

. Check respective display values for other combinations of MULTIPLI-

ER settings and vernier positions as listed in Table 5-6.

. Connect voltmeter plus input to A3TP-3 and minus input to 4274A

chassis with dual banana-to-alligator clip cable. See Figure 5-11.

. Check that voltmeter readings are within the lower and upper Timits

for their respective settings as listed in Table 5-7.

Table 5-6. Display Limits for 0SC Level Monitor,

MULTIPLIER | x.01 | x.1 x1 x5
SETTING

0SC 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.

1.

m.

n.

0.

MULTIPLIER | x.01 x.1 X1 x5
4274A 0SC LEVEL
SETTING DISPLAY .009 | .090 .90 1.00 3.00 4,50
VOLTMETER UPPER 10mV [ 92mV | 920mV | 1.02V | 3.06V | 4.62V
READING
LIMITS LOWER 8mV | 88mV | 880mV | 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.

Change 4274A controls as follows:
FREQUENCY ......... P 143 74
OSC LEVEL cecvevrencnncnnens cesesasenea 1
MULTIPLIER P S P SO O B OGO SOOI SNOESIOSEIOSIPOEOITTTES X5
SELF TEST tevenese ceevssesserevenannns OFF.
OTHER CONTROLS ..... cessene . Any Settings

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

Use Short (0R) termination of 16074A Standard
Resistor Set if available.

Press 4274A TEST SIGNAL CHECK key and check that lamp [mA is
Tit.

Display should be within 100mA+5mA,
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5-30. A1 RANGE RESISTOR and A4 BUFFER AMP TRACKING ADJUSTMENT.

PURPQSE:

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

' |

o < leabd| [oe
) B e et
GEun F :
of Standard of ¢ EMAG & (L

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

EQUIPMENT:
STANDARD RESISTOR ........ 100k+0,03%
Useable frequencies: 10k+0.03% | 16074A Standard Resistor Set
(up to 100kHz) k00, 03%
1009+0.03%
Note

Use 1002 to 100k resistors from 16074A Standard
Resistor Set, if available.
PROCEDURE :

a. Set 4274A controls as follows:

SELF TEST .ivveiiiiennnnnnns ON
FREQUENCY ....ivvvviiennns 1kHz
OSC LEVEL ....even... . full CW
MULTIPLIER ...eviienenennnn. X1

b. Press 4274A [REFERENCE VALUE STORE] key and check that a figure "us"
appears on unit indicator of Display A. See figure below.

c. Press RANGE[UP] or [DOWN]key until the figure "50" appears on unit
indicator of Display B. See figure below.

DISPLAY A AY

—oooc JM o0 ]

Note

These adjustment 1imits 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 1imits 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: 100k (nominal) --- 10.0000us*20 counts
Actual limit: 100.1kQ (calibration data) --- 9.9900us*20 counts
d. Connect 100k resistor to 4274A UNKNOWN terminals as shown' Figure

5-12 and adjust (100kQ) AIR21 until display counts are within
*(10.0000ps+20) counts for Display A.
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5-20

. Press 4274A RANGE or |[DOWN| key wuntil the figure "40" appears

on unit indicator of Display B. See figure below.

DISPLAY B

Remove 100k and connect 10kQ Standard Resistor to 4274A and adjust
(10kQ) ATR18 wuntil display counts are within (100.000us+20) counts
for Display A.

. Press 4274A RANGE or key until the figure "30" appears

on unit indicator of Display B. See figure below.

)DISPLAY B

oo

. Remove 10ks2 Standard Resistor and connect 1k Standard Resistor to

4274A UNKNOWN terminals and adjust (1kQ) AIR15 until display counts
are within -*(1000.00us*20) counts for Display A.

. Press 4274A RANGE or [DOWN| key until the figure "20" appears

on unit indicator of Display B.

DI1SPLAY B

[ oo ]

. Remove 1k Standard Resistor and connect the 1002 Resistor Standard

to 4274A and adjust (100Q) AIR12 until display counts are within
*(10.0000ms+20) counts. The 1009 Resistor Standard should now be
left on the 4274A UNKNOWN terminals.

Change 4274A 0SC LEVEL MULTIPLIER setting to key so that the
figure "11" appears on the annunciator of Display B.

DISPLAY B

o0 ]

. Adjust (10R) AIR8 wuntil display counts are within *(10.00009+20)

counts for Display A.

Change 4274A 0SC LEVEL MULTIPLIER setting to x1 and FREQUENCY set-
ting to 100kHz.

. Press 4274A RANGE [UP] or [DOWN] keys until the figures "Q" and "20",

respectively, appear on Display A and Display B.

DISPLAY A DISPLAY B

. Adjust A4ADJ4 A4R1 wuntil display counts are within *{100.0009+20)

counts for Display A.

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

. Remove 1008 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 Resistor | Adjustable Display-A Display-A
Unit Indication| Press ey Standard |Component(s)| (Nominal) (Actual)
Q
50 RANGE 100k (2\?3'51) 10.000015+20 | 7~ 520
Q
40 RANGE 10k (A}glf8) 100.000u5220 | T 5420
30 RANGE 1k (A}'ﬁ?s) 1000.005:20 | =4 s¢20
20 RANGE LELL | toom | (iRte) | 10.0000us220 | iy s=20
1 MULTLIER 1000 (A]g%) 10.00000:20 | £l 220
C.R.V. ........ calibrated resistance value
Table 5-8 (b). Adjustment Summary (of steps m thru q).
A4ADIS ..... . Display A ...... 100.0000+20 (C.R.V.Qx20)
A4ADJS ...... Display B vevevennnn .. 2020

5-31. A1 RANGE RESISTOR PHASE ADJUSTMENT.

PURPOSE :

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

. |Bec
Standard & v
Capacitor @

Figure 5-13. Al Range Resistor Phase Adjustment.

EQUIPMENT:
STANDARD CAPACITORS ..... 1pF: HP 16381A
10pF: HP 16382A
(Useable frequencies: 100pF: HP 16383A
up to 100kHz) 1000pF: HP 16384A
PROCEDURE :
a. Set 4274A controls as follows:
SELF TEST ..... tesenecenesenaones ON
FREQUENCY ...vvvvernnnnnnnnns 100kHz
OSC LEVEL .evvvvenrnnnnnss .. full CW
MULTIPLIER ...ctiineennnnnnenanes x1
OTHER CONTROLS ....... . Any Settings

b.. Press 4274A [STORE] key and RANGE or [DOWN] keys until the
figure "50" appears on unit indicator of Display B. See figure
below.

DISPLAY B

5-21
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. Remove 100pF Standard Capacitor (16383A)

Connhect 10pF Standard Capacitor (16382A) to 4274A as shown in Figure
5-13 and adjust AI1C11 (100k2$) until display counts are within
.0000ust*3counts for Display A.

. Remove 10pF Standard Capacitor (16382A) from 4274A and connect 100pF

Capacitor Standard (16383A) to 4274A UNKNOWN terminals.

. Press 4274A RANGE or [DOWN] key until the figure "40" appears

on unit indicator of Display B. See figure below.

DISPLAY B

[ ’
o

|
Adjust A1C10 (10kQ¢) until display counts are within ,000us+3Jcounts
for Display A.

from 4274A and connect
1000pF Standard Capacitor (16384A) to 4274A UNKNOWN terminals.

. Press 4274A RANGE or key until the figure "30" appears

on unit indicator of Display B. See figure below.

DISPLAY 8

i. Adjust AIC9 (1kQ¢) until display counts are within .00ust38counts
for Display A.
j. Remove 1000pF Capacitor Standard (16384A) from 4274A and connect

. Adjust A1C7 (102¢)

1002 Standard Resistor to 4274A UNKNOWN terminals.

. Change Multiplier to x5 and press 4274A RANGE or |DOWN] key

until the figure "Q" and "11", respectively, appear on unit indica-
tors for Display A and Display B.

DIBPLAY A

DISPLAY B

oo
until display counts are within .020+20 counts
for Display B.

Note

If only A1C7 (10Q¢) 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 Disp]ay Count Limits
50 10pF 100k (A1C11) .0000ust *9
40 100pF 10k (A1C10) |. A .000uSt 39
30 1000pF ko (A1C9) .00uSE 39
n 1008 1009 (A1C7) B .020£20

5-22
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5-32. A21 INTERNAL DC BTAS SUPPLY ADJUSTMENT (0 to *35V).
PURPOSE:

To set internal DC voltage and the gain of DAC and Amplifier so that
accurate DC bias voltages can be applied to the sample when controlled

with 160238 BIAS CONTROLLER. A2l (or A23)
e |
1 i
Sl 0 “ wuaj 'mmmma na & '
— l?-u——‘ |ElEJbD; Emﬁ B DEI BBE;ZJ:
1000000 DOgOODR | © @%3 #56 § 688 "I

16047 A 16023 B
Figure 5-14. A21 (or A23) Internal DC Bias Supply
Adjustment (0 to x35V),

EQUIPMENT:
BIAS CONTROLLER ....vvvvennnnnn HP 160238
DIGITAL VOLTMETER .......c..... HP 3465B
PROCEDURE:
a. Set 4274A controls as follows.
DC BIAS SWITCH ... ..o iiiiiiiinnannn. +35V MAX
DISPlaY A tiiriiii i e ettt C
TRIGGER +ivvtviniieniineniennnnncsonannas Manual
o O 1 Y x.01
OSC LEVEL vuvremriii it ieeeennrennns full CCW
OTHER CONTROLS v.vveriiiiivnennnnn Any Settings
DC BIAS SELECTOR SW ..... INT 35V/100V (C<.1yF)

(REAR PANNEL)

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 ...evvvnvenennnannns )
RANGE ......... ceveas cees. 200V

e. Connect 3465B plus input to the negative lead of A21C19 (-42V) and
minus input to the positive lead of A21C19 (GND\Y) with dual banana
to alligator clip cable.

f. Adjust A21R83 so the 3465B reads -42Vz0.1V and check that the valt-
age across A21C18 is within +42V+1.0V,

Note

Change 3465B Range control to the appropriate
setting for the adjustments that follow.

5-23
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g. Change 16023B thumbwheel switch setting to -.00Vx1 and press ENTER
button.

h. Connect 3465B plus input to A21TP3 and minus input to x/A 16R con-
nector pin (GNDZ).

i. Adjust A21R12 until the 3465B reads 0V:0.ImV,

j. Change 16023B thumbwheel switch setting to +.00Vx1 and press ENTER
button. :

k. Adjust A21R11 until the 3465B reads OV0.1mV,
1. Remove 3465B plus input from A21TP3 and connect to TP2.
m. Adjust A21R8 until the 3465B reads 0V0,1mV.

n. Change 16023B thumbwheel switch setting to -9.00Vx1 and press ENTER
button.

0. 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 (0 to %100V).

PURPOSE and EQUIPMENT:
Same as in Para. 5-32.

PROCEDURE :
a. Set 4274A controls as follows:
DC BIAS SWITCH vuivveerencnensecoans +200V MAX
TRIGGER wivvveverererecncececoansonans Manual
DISPLAY A i iviirrreriinvonnranaasssnconsnna C
OSC LEVEL v.veveerennsvononcnnnnnans full CCW
OTHER CONTROLS sevevnevevennnnnns Any Settings

DC BIAS SELECTOR SW ... INT 35V/100V (C<.T1uF)
(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.

¢. Remove A23 board and install board extender in A23 slot and install
A23 board in extender.

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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f.

ADJUSTMENTS
Set 3465B controls as follows:
FUNCTION ....... Ceesecnene oo V
RANGE ......ovvveninnnnnnn 200V

. 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.

Adjust A23R55 until the 3465B reads -42Vz0,1V.

Note

Change 3465B Range Control to the appropriate
setting for the adjustments that follow.

. Connect 3465B plus input to the A23TP2 and minus input to the x/A

16R connector pin (GNDWY/).

Set 16023B thumbwheel switch control to -.00Vx1 and press ENTER
button.

. Adjust A23R11 until the 3465B reads 0OV+0.1mV,

. Change 16023B thumbwheel switch setting to +0.00x1 and press ENTER

button.

. Adjust A23R10 until the 3465B reads 0+0.1mV.

. Connect 3465B plus input to A23TP1 and minus input to the x/A 16R

connector pin.

. Change 16023B thumbwheel switch setting -0.00Vx1 and press ENTER

button.

. Adjust A23R8 until the 3465B reads OV2mvV,

Change 16023B thumbwheel switch setting to -9.00Vx1 and press ENTER
button. '

Adjust A23R9 until the 3465B reads -90V+40mV.

. Remove dual banana to alligator clip cable, 34658 and 16023B from

4274A.
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‘ SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION. 6-5. REPLACEABLE PARTS LIST.

1)
6-2. This section contains information for 6-6. Table 6-3 is a 1list of replaceable
ordering parts. Table 6-1 1lists abbrevia- parts and is organized as follows:

. tions used in the parts Tist and throughout
the manual. Table 6-3 lists all replaceable a. Electrical assemblies and their compo-
parts 1in reference designator order. Table nents in alphanumerical order by refer-
6-2 contains the names and addresses that ence designation,

correspond to the manufacturer's code numbers,
b. Chassis-mounted parts in alphanumerical

6-3. ABBREVIATIONS. order by reference designation.
6-4. Table 6-1 1lists abbreviations used in Miscell
parts 1ist, schematics and throughout the c. Miscellaneous parts.

. manual. In some cases, two forms of abbre- .
viations are used, one in all capital letters, d. Illustrated parts breakdowns, if appro-
and one in partial capitals or no capitals. priate.

This occurs because the abbreviations in

: he . . .
parts 1ist are always all capitals. However, The information for each part includes

in the schematics and in other parts of the a. The Hewlett-Packard part number.

manual, other abbreviation forms with both . ) )

Tower case and upper case letters are used. b. Thettota1 quantity (Qty) in the instru-
ment. .

Table 6-1. List of Reference Designators and Abbreviations

. REFERENCE DESIGNATORS
A = assembly E = misc electronic part P = plug U = integrated circuit
B = motor F = fuse Q = transistor v = vacuum, tube, neon
BT = battery FL = filter R = resistor bulb, photocell, etc.
Cc = capacitor J = jack RT = thermistor VR = voltage regulator
CcP = coupler K = relay S = switch w = cable
CR = diode L = inductor T = transformer X = socket
DL = delay line M = meter TB = terminal board Y = crystal
DS = device signaling (lamp) MP = mechanical part TP = test point
ABBREVIATIONS
A = amperes H = henries NPN = negative-positive- RWV = reverse working '
A.F.C. = automatic {requency control HEX = hexagonal negative voltage
AMPL = amplifier HG = mercury NRFR = not recommended for
LY _ . HR = hour(s) field replacement
B.F.O. = beat h"equency oscillator Hz = hertz NSR = not separately $-B = slow-blow
BE CU = beryllium copper replaceable SCR - screw
BH = binder head IF = intermediate freq. !
N SE = selenium
BP = bandpass IMPG = impregnated SECT - section(s)
. BRS = brass INCD = incandescent OBD = order by description SEMICON - semiconductor
BWO = backward wave oscillator INCL = include(s) OH = oval head st - silicon
CCW = counter-clockwise :’rﬁ. = ::f:::::f n(ed) ox = oxide SIL - silver
CER = ceramic h SL = slide
CMO = cabinet mount only k = kilo = 1000 P = peak SPG = spriqg
COEF = coefficient LH = left hand PC = printed cirguit SPL = special
COM = common ; . 5} SST = stainless steel
COMP = composition LIN = linear taper P = pico = 10 SR = split ring
COMPL = complete LK WASH = lock washer PH BRZ = phosphor bronze STL = steel
CONN = conmmctor LOG = logarithmic taper PHL = Phillips
. = - . - .
CP = cadmium plate LPF = low pass filter g;qvp ° pg:‘rﬁ‘::_e:ese :'i?/lgge TA = tantalum
CRT = cathode-ray tube - -3 = positi £a TD = time delay
. m = milli = 10 positive R
cw = clockwise 6 / . TGL = toggle
M = meg = 10 P/O = part of THD - thread
DEPC = deposited carbon MET FLM = metal film POLY = polystyrene T - titanium
. DR = drive MET OX = metallic oxide PORC = porcelain TOL - tolerance
N R MFR = manufacturer POS = position(s) - trimmer
gxﬁgﬂ; . :Lit:;:t:{:::gd MINAT = miniature pPOT = potentiometer "f‘\rRll'I,Yl = traveling wave tube :
MOM = momentary PP = peak-to-peak !
EXT = external R X
MTG = mounting PT = point M = micro = 10°8 '
F = farads MY = “mylar” PWYV = peak working voltage
{ < femto = 10°" < 1079 VAR = variable
FH = flat head NiC - :i'r‘g‘;"y closed VDCW = dc working volts
:lxlbﬂ : ;::‘2:‘“ head NE = neon RECT = rectifier w/ = with
- NI PL = nickel plate RF = radio frequency w = watts )
G = giga = 10° N'O = normally open RH = round head or wiv = working inverse
GE = germanium NPO = negative positive zero right hand voltage
GL = glass (zero temperature RMO = rack mount only wW = wirewound
GRD = ground{ed) coefficient) RMS = root-mean square w’'o = without 0001-9700
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¢. 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 Tisted in the replace-
able parts table, give the Hewlett-Packard
part number, dindicate 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.

for an instrument
to ser-

6-11. Stocking spare parts
is often done to insure quick return
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

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.

No maximum or minimum on any mail order
(there is a minimum order amount for
parts ordered through a Tocal HP Office
when the orders require billing and in-
voicing).

Prepaid transportation (there is a
small handling change for each order).

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
0633 AKTIEBOLAGET RIFA BROMMA SE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01295 TEXAS INSTR INC,SEMICOND CMPNT DIV DALLAS TX 75222
01928 RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876
021 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
02114 FERROXCUBE CORP SAUGERTIES NY 12477
03888 KDI PYROFILM 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 NORWOOD 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 DIEGO 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
Table 6-3. Replaceable Parts
Reference HP Part |c| o e Mf '
- A t D r

Designation | Number [p| “tY escription Code Mfr Part Number
[y 4¢lia A s ;

1 VeeTuab0%01 1 NULL DETECTUR & RANGE REGISTER 8D, A8§y, 28uBo 04274mbb%0)

01Ch V1501077 S 14 CAPACITOR-FXD 220uf +50-10% 16VDC 4
a1g2 1121.0108 | 8 | CAPACITOKV TRMR-CER 9<3SPF 200y PeceMTG ] 304336°2) 3505 nos
a1C3 0tRae1077 S CAPACITOR-FXD 220uF +50-10% 16VDC 28480 018003077 Nese
a1Cs ll!:ﬂ-lu79 4 2 CAPACITOR-FXD 2200uF +30-10% 6.3VDC 28480 0180-1079
41Co 01801079 7 CAPACITOR-FXD 2200uF +30-10% 6.3VDC 28480 | 0180=1079
a4C7 01210105 4 CAPACIYURLY TRMRLCER 9a35PF 200y PCeMT6 5276
agCe Otoine2207 3 1 CAPALITURSFXD 300PF +25% 300vDC MICA EEM!: :?:giga:;un heso
a1C9 0121-0105 ? S CAPACITOR-V TRMR-CER 9-35PF 350V PC-MTG 52763

81€C10 0121-0036 ? CAPACITOR=Y TRMR=CER 2«8PF 359y PCeMTG 52703
AC1t 0121+00%9 |7 CAPACITORV TRMReCER 2e8PF 350V PLeMTG 52703 | 304324 2/8prF wpo
a1C12 0160e2055 9 1oy CAPACITORFXD ,01UF #80«20% 100vDC CER 28489 0160 3
a3 oiRo=1077 |5 CAPACITOR-FXD 220UF +50-10% 16VDC 26080 ouo:f:ﬁ
81C14 0180=1077 H CAPACITOR-FXD 220uF +50-10% 16VDC 268480 0380=1077
41015 O1p0e34uy i 26 CAPACITORFXD ,{UF 480%20% S0vDC CER 28480 0160°3443
a1Cye Dlone3duy 1 CAPACITORSFXD ,tUF ¢80e20% S0VDC CER 2848 0160w3443
a1C17 0tp0e3uyl 1 CAPACITOReFXD ,1UF +50=20% S0VDC CER 284 0160e34
I Plog=30e3 | CAPACITORFXD ,1UF +Bg=20% S0vDC CER 28480 o::o:gu::
41C10 0loveduul [} CAPACITORSFXD _1UF +B0e20% SOVDC CER 28480 0160e3443
agc20 "180e1049 1 11 CAPACITOR-FXD 470uF +50-10% 16VDC 28480 018004049
2120 0140e9077 H CAPACTTOR-FXD 220uf +50-10% 16VDC 28480 01801077
41C2y 0180=1049 i CAPACITOR-FXD 470uF +50-10% 16VDC 28480 0180-1049
a1C24 0180e1077 5 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1077
A1C24 01n0e015] 4 3 CAPACITOR=FXD ,01UF +ej0X 200VDC POLYE 28480 0160=0461
41025 016p=2218 [ 1 CAPACITOR=FXD 100QPF ++5% 300VDC MICA 208480 0160w2218
81C26 01p0+22uR 4 4 CAPACITOR=FXD 330PF +e5X% 300VDC MICA 28480 0160=2208
ayc2? Vio0=2257 3 2 CAPACITORFXD 10PF +=5X% S500VDC CtR 0%eb0 28480 016022257
a1C28 010002238 8 1 CAPACITOR=FX0 1PF +=,25PF S0UVDC CER 28480 0160%2238
ayc29 01o0e3ud3 i CAPACITUR=FXD ,1UF +80=20% SOVDC CER 26480 0160=344)
aicso 0160-3443 1 CAPACITOR=FXD ,1UF +80=20% S0VDC CER 28480 0160=3443
41C39 Otlone3ddl 1 CAPACITOR-FX0 ,1UF +B0e20x SovDC CER 2848 01602344}
a1C82 Clogeduyy 1 CAPACITORFXD ,jUF +80=20% SO0VDC CER 28480 0160=3443
41633 110020199 ° 1 CAPACITORSFXD 240PF ¢aby 3cQVDC MICA 12136 DMySF241J0300Wv1CR
3Cys 01801085 H 39 CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 0180+1085 '
41036 01801085 5 CAPACITOR-FXD 4,7uf +-20% 16VDC 28480 0180+1085
41037 018ne10?? S CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180e3077
41C38 01801077 H CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1077
41039 014yeg]96 3 1 CAPACITOR=FXD {50PF +e5% 300vDC MICA 12136 DM1SF151J0300wVICR
a1Cuo D1gde2222 2 \ CAPACITOR=FXD IS00PF +sEX 300VDC MICA 28480 01602222
ayCay 0ioe03ny 4 1 CAPACITORWFXD ,012UF ¢=10% 200VDC POLYE 28480 0160=0301
21C42 016002055 9 CAPACITORFXD ,01UF 4+80e20% 109VDC CER 28480 0160=20585
a1cay 01602055 ) CAPACJTORLFXD ,01UF +8U«20% 100V0OC CER 28480 016022055
81Cug N160=2089 9 CAPACITOReFXD ,01UF +B0wg0x 100YDC CER 28480 0160e205%
a1Casg Vido=108% S CAPACITOR-FXD 4.,7uF +-20% 16VDC 28489 018001085
a1Cue 01R0=1085 5 CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 0180w1085
ayCay 0180=2085 9 CAPACITORFXD ,01UF +80e20% 106VOC CER 28480 016002055
aqCun 0160=2055 9 CApACITOR=FXO ,ntyF +80e20% t00vDC CER 28480 0160=205%
aiCug v1p0e8uyl i CAPACITOR=FXD ,1UF +80=20% 50VDC CEk 28480 016003443
4150 Vie0e344} 1 CAPACITORFXD ,(UF «Boe20X S0vDC CER 28480 0160=344y
21C5¢ 01603433 1 CAPACITOReFXD ,1UF +80e20% SuvDC CER 26489 016003443
a1Cs2 Vivge34uy { CAPACITOR®FXD ,yyF +B0e20% 50vDC CER 28480 0160w3443
4,Cs53 010603443 ] CAPACITOReFXD ,1yF +Boe20% SuvOC CEp 28480 0160344y
21054 vlage3da} 1 CAPACITOR®FXD ,tUF «80w20% S0VDC CER 28480 0160=3043
21C55 0160e3443 { CAPACITOReFXD [ (UF +80-2¢% S0VDC CER 28489 0l60=3Gu}
21€56 11401089 S CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 0180e1085
A1C57 0120=1088 H CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 01801085
41Cs8 0180-1083 6 14 CAPACITOR-FXD 33UF -10+75% 25WVDC TA 56289
4159 0180-1083 6 CAPACITOR-FXD 33UF -10+75% 25WVDC TA 56289
41Ca0 01601049 1 CAPACITOR-FXD 470uf +50-10% 16VDC 28480 018083049
s1Ce1 01R0=i0ue |} CAPACITOR-FXD 470uF +50-10% 16VDC 28480 0180=1049
81€02 01b0e108S H CAPACITOR-FXD 4.7uF +-20% 16V0C 28480 0180»1088
81Ce3 01bye3uay 1 CAPACITOR=FXO ,JUF +8pe2yX SOVOC CER 28480 016003443
a1Cea YT ITE) 1 CAPACITOReFXD ,JUF 480s20% SovDC CER 26480 0160e3443

1Ce
a1Ces U1KQ=1085 5 CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 0180e1089
41Ces 0160« 085 S CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 01801085
41Co7 0160w10d9 1 CAPACITOR-FXD 470uf +50-10% 16VDC 28480 018003049
41Ce8 01R0=1085 5 CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 01801085
41069 01d0e1085 5 CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 018021085
41CAa0 0130=108¢ 6 2 CAPACITOR 33uF +50-30% 16VDC 28460 0180=1086
A1CAY 01R0e214 e 3 CAPACITOR®FXD 3,3UF+eiUX SOVOC TA 50289 1500338x90%082
41C82 V180e1086 [ CAPACITOR 33uF +50-30% 16VDC 268480 0180e1080
A3CRY 19010029 ® 10 DIODE-PyR RECT 600v 7SuMA D029 28480 19010029
a1Cn2 190120029 6 0INDE«PWR RECT 600V 7S0MA DDe29 28080 19010029
81CR3 190120029 |6 O10DE=PwR RECT 600V 750MA DUe29 28480 1901-0029
A1CRE 190100029 6 DIODEPWR RECT 600V T750MA DOe29 28480 1901«0029
A1CRS 1901-0029 9 DIODE=PWR RECT 800V 750ma DO=29 28480 1901=0029

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




Section VI

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).

Reference HP Part |c| o o Mfr

: A Description Mfr Part Number
Designation Number |p| 4t P Code
Aj1CRe 19010029 [ DIODE«PwR RECT 600V 75umi DOe29 28480 1901=0029
a1CrY 190100298 2 47 DIODE=GEN PRP 100V 200MA 00=7 28480 1901«002S
AyCRe 19010025 2 DIODE-GEN PRP o0V 200MA D0e? 28480 190120029
A1CR9 190120025 2 OJODE=GEN PRP 100V 200M4 Doe? 28480 190100295
41CR1Y 16010025 2 DIODE=GEN PRP 100V 200M4 DQe7 28480 190120025
A1CR11 19010088 2 DIODE=GEN PRP 100V 200Ma DOe7 28480 19010025
a1CRY2 1901=002% 2 OD10DE=GEN PRP 100V 200MA DO0e7 28480 19010028
a1CR13 19010029 [ DIODE=PWR RECT 00V 750MA DOe29 28480 1901=0029
a1CR1Y 1901=0029 & DIVDE«PWR RECT 600V 750MA DU=29 28480 190120029
A1CRIS 1901=0029 [} DIOOE=PWR RECT 00V 750Ma NO=29 28480 19010089
21CRy s 19410029 ® DIODE«PWKR RECT pyoV 750MA DCe29 28480 190120029
41CRy7 19010033 2 18 DIODEWGEN PRP 180V 200MA DDe7? 28480 1901%0033
41CRy8 19010033 2 DIODE=GEN PRP 180V 200MA DOe7 28480 19010033
a1CRy9 1902=3082 9 2 OIODE=ZNR 4,64V 5% DOe7 POz, 4w TCoe, 023X 28480 1902=3082
81Cr20 19023160 4 4 DIOUE=2ZNR 10y 2% DOe7 PO®, tw TCBe, 06X 28480 1902-3160
a1CR2¢ 19910040 1 56 DIDDESWITCHING 3¢V SoMA 2MNS D035 26080 19010040
a1CR22 190120040 1 DICDESWITCHING 30V S0MA 2NS 00«35 28480 190120040
A1CR2Y 19010040 1 DIODE«SWITCHING 30V SoMA 2NS DOe3S 284890 1901=0040
a1CR2u 1901=0040 1 DIODE«SWITCHING 3oV SuMa 2NS 00w35 28480 190120040
A1CR2S 19023149 9 ] DIODE=ZNR 9,09y SX DO=7 PLE,. 4N TCB+,057X% 28480 19023149
a1CR2s 1992=3160 4 DIUDE«2NR 10V 2% D07 PDm 4w TCue,06% 28480 19023160
a1CR27 19010025 H DICDESGEN PRP 10)v 200MA DU=7 28480 1901=002%
41Cp28 1902-3082 9 DJODEwZNR 4,64y Sx D0a7 PDE 4y TCBe,023% 28480 19023082
41CR29 19010040 1 DIODE=SWITCHING 30V 50MA 2MS DO=35 28480 1901=0040
41CR30 1901«0040 1 DJGDE«SWITCHING 30V S0MA 2NS D035 28480 1901=0040
A1CR3y 19023036 3 [ DIODE@ZNR 3,16y 5% DO=7 PD3 4w TCse, 064X 28480 1902«3036
A1CR32 19023030 3 DICDE=2ZNR 3,16V Sy DO0w7 POm, upy TCEe, 06U 28480 1902«303%0
41CR33 190120025 H DIODE=GEN PRP 100V 200MA DO=7 28480 1901=0025
a1Cr3y 19010025 2 DINDE=GEN PRP 100V 200MA Dye? 28480 19010025
41CR3S 19010033 2 DIODEwGEN PRP 180V 200MA DUe? 28480 190120033
41CR3s 19010033 2 DIODEGEN PRP 180V 200MA DOe? 28480 1901=0033
Aydy 12500257 ! s CONNECTORWRF SM8 M PC 50a0HM 28480 1250+0257
a1J2 1250w0257 1 CONNECTORRF §MA ¥ PC Su=0HM 28480 1250=0857
a1d3 125000257 i CONNECTORRF SMg M PC S0e0HM 28480 1250%0257
atdu 12500257 1 CONNECTUR=RF SMB M PC 50eQHM 28480 12500257
a1Js 12500257 1 CONNECTOR®RF 8SMB M PC 50=0nM 28480 125002%7
A1K1 0490=0237 [ 2 RELAY-REED 2A 28480 0490=0237
A K2 04900237 4 RELAY-REED 2A 28480 04900257
ALKy 0499e0239 [ 1 RELAY-REED 2A 28480 049000239
ARy 0490-1269 1 7 RELAY, REED 28480
A1K§ 0490-1269 1 RELAY, REED 28480
AyKe 0490-1269 1 RELAY, REEO 28480
ARy 0490-1269 1 RELAY, REED 28480
ApR8 0490-1269 ! RELAY, REED 28480
[FLL) * 0490-1269 ] RELAY, REED 28u80
a1K10 0490-1269 i RELAY, REED 28480
Aynuyy 0490=0240 9 s RELAY-REED 1A 28480 04900240
a1KyQ V4%pen2u0 9 RELAY-REED 1A 28480 04900240
siR1y 04%0ep2u0 9 RELAY-REED 1A 28480 049020240
LRLEY 0499=0240 9 RELAY-REED 1A 28480 0490=0240
LTIN] 91dneg210 1 2 COILeMLD 1QoUM Sy U85S0 ,1550x,375LGuaN0M 28480 91400210
812 914Qe0210 1 COIL=MLD 100UN 5% @850 ,1550X,375LGeNOM 28480 914090210
A0y 18540071 7 23 TRANSISTOR NPN SI PDa3ooMn FTa200MHZ 28480 18540071
4102 1654=0071 7 TRANSISTOR NPN SI PDE3OOVW FTmR00MHZ 28480 1854e0071
41Q3 18540071 7 TRANSISTOR NPN S1 PDEIQOMA FT3200MHZ 28480 1854=0071
a1Qu 1854=0071 7 TRANSISTOR NPN 8] PDE30gMw FTa200MH2 28480 18540071
41GS 188400071 ? TRANSISTOR NPN SI PD®300va FTE200MHZ 28480 18S4=0071
41GQs 18540071 7 TRANSISTOR NPN 81 POs3oo4w FTs200MKHZ 28480 18540071
A1Q7 18540071 7 TRANSISTOR NPN SI PDE3gOvw FT3200MHZ 28480 185490071
41Ga 19S4ey0 Tt 7 TRANSISTOR NPN 81 POs3poMA FTe2o0MWZ 28489 185420071
4169 195000071 7 TRANSISTOR wPN §1 PD3300vn FT3200MM2 28480 1854e0071
AtQ1o 1AS54e007) 7 TRANSISTOR NPN 81 PDe300vMW FTe200MHI 28480 18S4eg0 714
41Q11 1854a0071 7 TRANSISTOR NPN gl PODm3ooMa FTS200MHZ 28480 1854=0071¢
A1Q12 1R5Ue007] 7 TRANSISTOR NPN §1 PD3300Mw FTs200MHZ 28480 18540071
41013 1854007 7 TRANSISTOR NPN gl PDa3ooMw FTs200MHZ 28u80 18540071
A1014 18550049 1 1 TRANSISTORSJFET DUAL NeCHAN DeMUDE 81 28480 1858=0049
a1lisg 18540039 7 3 TRANSISTOR NPN 2N30538 S[ TOe39 PD=iwW 01928 2N30538
AlGle 1A53m0012 [l 3 TRANSISTOR PANP 2N2904a §1 T0=39 PDabOOMW 01299 2nN290ua
Aglyy 1854e0129 [} 3 TRANSISTOR NPN Si 28480 185490129
41818 1R54eg129 3 TRANSISTOR NPN Si 28480 1854=0129
A1019 1RGu=(129 [ TRANSISTOR NPN Si 28480 1854+0129
a1020 1853e9020 4 S TRANSISTOR PNP 81 PD=3goYwn FTsiSoMHZ 268480 1853=0020
84624 1454=0129 3 TRANSISTOR NPN Si 28480 185420129
41022 185U0=0129 [ TRANSISTOR NPN Si 28480 1854m0129
Ajuey 18530020 4 TRANSISTOR PNP 81 PD3300Mw FTEiS0MH2 28480 18530020
Ar02y 1854eq0?} ? TRANSISTOR NPN SI PDs3ooMw FTB290MHZ 28480 1854e0071
A102% 18550261 b 3 TRANSISTOR MOS-FET 28480 1855=0g6}
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Model 4274A

Table 6-3. Replaceable Parts (Cont'd).

Section VI
Table 6-3

Reference HP Part |c s Mfr
: A . Qt Description Mfr Part Number

Designation | Number |D Y P Code

ARy 210022574 3 1 RESISTORTRMR §00 10% C SIDE=ADJ {=TRN 30983 ETSAXS01

A1R2 07570394 0 F RESISTOR Sy,1 1x ,125W F TC®04e100 26%46 Cldui/BeTO0eSiR]uF
A1R3 069844433 [ 1 RESISTOR 2,26K 1X ,125% F TCm0set00 20546 C4ni/BaTOn22blaf
AIRY 0757=0280 3 12 RESISTOR 1K 1X ,12%w F 7C®04e100 24846 Cda1/8eT0e1001sF
A1RS 06837519 4 2 RESISTOR 750 Sx ,25W FC 1C3=U00/+600 01121 cars19 -

ARy 06837515 [} RESJSTOR 750 Sx ,25W FC TCR®al00/4600 ot1el CB7S45

ALRY 07570442 9 28 RESISTOR 10X 1X ,125W F 1CE0se100 24546 Cdui/B8aTQwin02eF
4yRs 21003273 1 2 RESISTOR=TRMR 2K 10X C SIDE«dDJ 1eTRN 28480 210003273

AyK9 075720418 9 1 RESISTOR 619 i1x ,125W F TCB0+e100 24%46 Clel/8aT0ab|IReF
A1R{0 069802337 9 H RESISTOR 20.2 +-.5% .5W 28480 069802337

ISLIT 069822337 9 RESISTOR 20.2 +-,5% .54 28480 06982337

A1R12 2100.3274 2 ? RESISTORTRMR 10K 10% C SIDE=ADJ 1=TRN 28480 21003274

AtR13 07970440 7 10 RESISTOR 7,5K 1x ,125% F 7Cm04et00 24846 Clnl/8e10e7501oF
AtR14 06982316 4 1 RESISTOR, FXD MET FLM 101,3 OHM 0,1% 1/8 ’

ALR1S 2100=3426 6 ) RESISTORTRMR 20 10X C SIODE=4DJ 1eTRN 28480 2100=3426

A1R16 07570394 0 RESISTOR 51,1 1x ,125W F TC204=100 24546 C4ea1/80T0a5 R wp
A1R1Y 06982338 0 1 RESISTOR-FXD 950 +-.1% .125W 28480 069822338

IYLET 2100=3350 5 t RESISTORaTRMR 200 10X C SIDE-ADJ y=TRN 28480 2100=33%0

81R19 0757=0416 7 4 RESISTOR S11 1X ,125W F TC®0ee100 24548 Cdel/BaT0e5 iR=F
41R20 06982339 | 1 RESISTOR-FXD 10.5k +-.1% .125W 28480 0698=2339°
A1R21 21003273 1 RESISTOR=TRMR 2K 10X C SIDE=ADJ 1=TRN 28480 210023273

A4R22 06983154 n 6 RESISTOR 4,22K 1X ,125% F TCugewi00 24846 Clel/8aT0ed221F
A1R23 069822340 4 1 RESISTOR-FXD 95k +-.1% .125W 28480 069822340
ALR24 0757=0346 2 2 RESISTOR 10 1X ,125W F TC30+=100 24546 Cl4=1/B8aT0sjOROF
XLF1 0683e472S ? 49 RESISTOR 4,7k 5% ,28W FC TCsauvo/eT00 o112t CBur2s

41R26 0683=4725 2 RESJISTOR 4,7k S% ,25W FC TCBeu00/4700 oty c8uras

AlR2Y? 0683eu725 2 RESISTOR 4,7X S§% ,25W FC TCa=400/+700 olteg CByr2%

aiR28 068324725 H RESISTOR 4,7K Sx ,25W FC TC®e400/+700 o1i21 c8y72s

A1R29 068324725 2 RESISTOR 4,7k S% ,25W FC TCwed00/+700 01181 CB4r2s

A1R3g 0083«4725 H RESISTOR 4,7k Sy ,25W FC TCae400/¢700 0i12y c84728

A1R3Y 0757-0346 2 RESISTOR 10 t% ,125W F TC®04e100 24%46 Cde1/8e70e10ROF
A1R32 0757«0401 0 3 RESISTOR 100 1X ,125W F TC304e100 2454e Cldel/8et0el0leF
41R33 07570280 3 RESISTOR 1K 1X ,125W F TC304=100 HL 1T Cldet/8e7001001=F
AyR34 0787«0442 9 RESISTOR 10K §X ,125W F TCEO+=100 2u54e Cdey/8eTOmj002"F
ALR3S 0757«0465 6 9 RESISTOR 100K tX ,125W F TCS04=100 24846 C4e1/8wf0e1003eF
AtR3b 008321035 1 40 RESISTOR 10K Sy ,2%W FU T1C3e400/4700 01121 CB103%

a1R3Y 068321035 1 RESISTOR 10K Sx ,25w FC T1CEed00/+700 01121 €8103S

AjR38 068321035 1 RESISTOR 10K Sx ,25W FC TCmed00/4700 0oltdl €B1038

A1R39 06831035 1 RESISTOR 10K SX ,2S5W FC TCae=d00/+700 01121 c8103%

IYLITY 07570280 3 RESISTOR 1K 1X ,125W F TCmQe=j00 2454 Cde=1/8eT0®1001=F
AfRuy 06834715 ] 7 RESISTOR 470 Sx ,25W FC TCE=400/¢600 0f1d1 ¢Burys

A1R42 2100+1788 9 1 RESISTOR=TRMR 500 310X C TOP=ADJ t=TRN 73138 82PR500

A1RUS 0698=0084 9 8 RESISTOR 2,15K 1X ,1254 F TCu0e=100 24846 Ciei/BaT0a1SlerF
A{RUG 069840084 9 RESISTOR 2,15K 1X ,125W F TCwo+al00 24846 Cliay/8et0e2iS1eF
A1RUS 069R«0083 8 3 RESISTOR 1,96k 1X (1250 F TCE0¢4=100 24%4e Cl4wl/8a10e1961F
A1Rue 075720460 1 1 RESISTOR 61,9K 1x ,125W F TC80+wl00 2us4e Clal/8eT0eby92=F
A1R4Y 069820083 8 RESISTOR 1,96K 1% (12%W F TCmp+=l00 24sSue Cldeai/B8ei0el9bleF
A1RUB 06P3e4725 2 RESISTOR 4,7k Sx ,2SW FC TC®eu00/¢700 01121 cBur2s

AfRYU9 0683-1515 2 8 RESISTOR 150 Sx ,25W FC TCEwd00/0600 ot1es CB1315

81Rsg 06834705 8 17 RESISTOR 47 Sx ,25W FC TC2e400/+4500 0t1d1 C84708%

A RSy 068344725 2 RESISTOR 4,7K 5% 25w FC TCRay400/+700 0312t C84725

a1RS2 068321005 ] 17 RESISTOR 10 5% ,25W FC TC2=400/+500 ot121 €8100%

41RS3 068341005 S RESISTOR 10 5X ,25W FC TC®=400/+500 ot1dt £8100%

AR5y 06834708 8 RESISTOR 47 SX ,25W FC TC®=400/¢500 0f121 €By70S

AyRSS 0683+2205 9 4 RESISTOR 22 5% ,25W FC TCe400/+500 [ 28 F 3} cB8220%

AtRSe 05832205 9 RESISTOR 22 5X ,25W FC TCaed00/+500 oli21 cB220%

A3RSY 07570280 3 RESISTOR 1K 1X 125K F TCa0+=100 24S4s C4e1/8eT0=1001F
41R58 068341035 1 RESISTOR 10K SX ,25W FC TCa=400/4700 ol121 €8103S

A1RS9 06831035 1 RESISTOR 10K Sx ,25W FC 1C8=400/+700 01121 €B103S

LYLLT 068322235 H 24 RESISTOR 22K Sx ,25W FC TC=ed00/4800 01121 c8223%

AjRey 068342235 5 RESISTOR 22K SX% ,25W FC TCwed00/+800 01121 €B82a3s

A1Re2 068322235 5 RESISTOR 22K 5X ,25W FC TCZ400/+800 ost12t CB223%

a1R63 068322235 |5 RESISTOR 22K SX ,25# FC TC2=400/+800 01121 ce223s

A1R6U 061321035 | RESISTOR 10K 5X ,25W FC TCa=400/4700 [ RT3 €81035

ALR6S 00983440 7 3 RESISTOR 196 1X ,125W F TCx0+=100 24546 Cdn1/8eT0m1gbR=F
ALRos 21002216 0 1 RESISTOR=TRMR 5K 10% C TOP=ADJ 1=TRN 73138 82PRSK

a)Re? 07570279 0 8 RESISTOR 3,16K 1% ,125W F TCe0¢=100 24546 Cda1/B8eT0e3ibler
LYLIY:] 069Reu44SS [ 1 RESISTOR 536 1% ,125W F TC®0+«100 24%46 Clei/B8eT0eSIbRF
A{Re9 0757=0290 S t RESISTOR 6,19K 1¥ ,125W F TCu0+el00 19701 MFUCY/8eTOwb191eF
41R70 06834715 0 RESISTOR 470 5% ,2%W FC TCEad00/+600 ol Cdu?1s

AtRTY 06831038 1 RESISTOR 10K Sx ,25w FC 7Cmed00/4+700 ot121 €8103S

41R72 0683=1035 1 RESISTOR 10K SX ,25W FC rCe=d00/+700 [I%¥ 3} 81035

A1R73 06831035 1 RESISTOR lOK Sx o 25W FC 1C®=400/+700 01121 €8103%

A1R74 06830103% 1 RESISTOR 5% 254 FC TC®=400/4700 01421 C8103%

A4R7S 069843154 0 RESISTOR u 22K 1x .125w F TCe04e100 24%4¢ Clde1/8aT00d2lef

See introduction to this section for ordering information
*Indicates factory selected value
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Section VI Model 4274A
Table 6-3

Table 6-3. Replaceable Parts (Cont'd).

Reference HP Part |c Q " Mfr
: A t Description Mfr Part Number
Designation | Number (D Y ) P Code
41R7e 07570280 3 RESISTOR 1K {X ,125% F TC®04e100 24Sue Cim1/8aT0e1001eF
A1R7Y 0757=0ulp ? RESISTOR 511 1X ,125W F TCs0+=100 24546 C4el/B8mT0nS]|ReF
aqRR 0757e0u416 7 RESISTOR S11 1% ,125W F TCR0¢e100 24s46 Cldei/Bot0eS)iRaF
A1R79 0698=3450 9 5 RESISTOR u2,2K 1X ,125W F TCmyselno 2484e CUel/B8aTO0ed222eF
A1R8n 0683e2225 3 18 RESISTOR 2,2K S% ,25W FC TC®ey400/4700 01121 c8222%
AIRAY - 0613335 A 18 RESISTOR 33K 5% ,25W FC TCs=lu0/+800 o111 cB333%
[JLLF) 07570402 9 RESISTOR 10K 1% ,125w F 1C30¢4e100 24540 Cdmy/Bat0eig02eF
ALR8Y 07570442 9 RESISTOR 10K 1X ,125w F 1(CB0+e100 24546 Cim1/BeT0el002F
a1RBY 07570279 0 RESISTOR 3,16K X ,125w F TCoa0¢=100 24546 C4wl/BeT0ulib)eaf
A1RAS 0683e1n05 H RESISTOR 10 5% ,25W FC TCa=400/+500 (R €B100S
L 0683m100S S RESISTOR 10 SX ,25W FC 1C2e400/4500 oljel CBjoo0S
A1RAY 0757=0842 9 RESISTOR 10k 1X ,125W F 7C80¢el00 24548 Cde1/8aT0m1002F
A1R88 0757=0416 7 RESISTOR 511 1x ,125W F TCoo+=100 U546 Cdn1/8eT0aS ReF
A1RA9 069843540 8 | RESISTOR 15,4% 1% ,125% F TCeoewioo 24546 Cimi/8eT0a]SU2eF
A1R9q 0663.4725 2 RESISTOR 4,7K 5x ,25w FC TCmeq0u/+700 031d4 cBures
LSLLT 068321005 5 RESISTOR 10 S% ,25W FC TC®e400/4500 oii12} €8100%
A1R92 0683=1005 5 RESISTOR 10 5% ,25W FC TC®e400/4500 01121 CB100S
A1R93 068324725 2 RESISTOR 4,7k 5% ,25w FC T1C8ed00/¢700 [JRF 3} CB47eS
A1R9y 0683304705 8 RESISTOR 47 5% ,25W FC TC®med400/4500 01121 €Bu70S
A1R9S veBletg)s 7 17 RESISTOR 100 5x ,254 FC 7C®ed00/+500 03124 CB1o1S
A1R9p 0683e1015 7 RESISTOR 100 Sx 250 FC TCueu00/¢S00 0112} €B101S
A1R9y 068324705 8 RESISTOR 47 SX ,25W FC TCl-GOOI'SOJ o121 CBy705
A1R98 069623245 0 2 REQISTOR 20,5 1Xx ,125w F TC®04e100 24548 Cde1/8a710020520F
a1R99 0757«0270 5 H RESISTOR 1,21K 1% ,125m F 1Cm0eetl00 24546 Clal/B8o70012136F
AgR100 0757e0274 S RESISTOR 1,21k 1% 125w F TCIu»-lou 24546 Cdal/But0el2iBef
A1R10} 0757=0274 H RESISTOR 1,21k 1X ,125W F TC®0+=100 24346 Cl4=1/B8eT0e12ideF
arR102 0757«0274 H RESISTOR 1,21k 1X ,125n F TC®04=100 24546 Cdai/Bat0nl2ider
A1R103 N698.3245 0 RESISTOR 20,5K 1% ,125W F TC®0+=100 24546 Clel/BaT0eg0S2=F
A1R{ 04 1R10=0205 ? 12 NETWORK®RES 8ePINeSIP ,1ePIN®SPCG 01121 2084472
A)R15y 06983155 1 21 RESISTOR 4,04K 1X (1258 F TCU0+=100 24546 Clde)/BaTOudblleF
a1Ry5y 0683w1025 9 10 RESISTOR 1K Sx ,25W FC TCEad00/4600 [3RY 3} CB1o02%
an 9140=0874 9 1 TRANSFORMER-SIGNAL 28480 91000874
YR 910ne0878 3 3 TRANSFORMER-SIGNAL 28480 910020878
AUy 1R2E=n35T 3 u DOP AMP #B 7099 27014 LF3STH
a1y 18260319 7 18 OP AMP BIFET Y099 27014 LP3ISEN
A1us 18260319 7 OP AMP BIFET 70-99 27014 LF3S6H
Ayuu 182620319 7 OP AMP BIFEY 7099 27014 LF3SeH
A1Us 1826=0138 A 11 COMPARATUOR GP QUAD {4aD]PeP 04713 MLM339P
AtUs 18260319 7 OP AMP BIFET T0=99 . 271014 LP3S6H
AUy 18260081 0 14 OP AMP WB T0a99 27014 LM318H
A3UB 1820=0203 b 3 OP AMP GP T0e99 01928 CAT41CY
Al MISCELLANEGUS PARTS
04074a2650) | 2 1 PC BOARD, BLANK 28480 04074s26501
[} 0427Ue66502 | 9 1 MODULATOR BOARD ASSEMBLY 28480 04R274=66502
420 0180=0197 8 1 CAPACITUR®FXD 2,2UF¢e19X 20VDC TA 56289 1500225X902042
42C2 0150=0121 S 49 CAPACITOR=FXD ,yUF +80=20X% S0VOC CER 28480 0150=0121
AaC3y 0150=0121 5 CAPACITORFXD ,1UF +8020% S0VDC CER 28489 01500121
42Cy 01601603 | 3 CeFXD MY | UF foX 100VDCH 28480 01601603
82CS 01801001 7 k4 CAPACITOR-FXD 220ufF +50-10% 16VDC 28480 0180e1061
42Ce 0180ey3 T4 3 8 CApPACITOReFXD jouFee10% 20VDC TA 56289 1500106Xx902082
a2C7 01500121 5 CAPACITOR=FXD ,jUF ¢80=20% S0vOC CER 28480 0150=0121
A2C8 0150e0121 S CAPACITORFXD ,{UF +80s20% S0VDC CER 29480 0150-0128
a2C9 01692940 1 [ CAPACITOReFXD G70PF #=5X 300VDC MICA 28480 016022940
a2Ct0 0160=2940 1 CAPACITOReFXD 470PF ¢=5% 300VDC MICA 28480 016022940
42011 0180106} ? CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1061
82C12 0180=0374 3 CAPACITORFXD 10UF¢=10X 20VDC TA 56289 1500106X902082
a2C1s3 0150=0121 5 CAPACITOR=FXD ,1UF ¢80~20X SOVDC CER 28480 01850e0121
a2C1a 0150=0121 5 CAPACITOR®FXD ,1UF $B0=20% SOVDC CER 28480 0150=0121
a2C1g 01602940 1 CAPACITOR®FXD 470PF +=5X 300VDC MICA 28480 016022940
42Cte 01602940 | CAPACITOR®FXD 4TOPF ¢5% 300vVDC MJCA 28480 016022940
a2C17 0t1Sne0121 H CAPACITOR®FXD ,1UF +80=20% SOvDC CER 28480 015001218
42C18 0150=0121 H CAPACITOR®FXD _1UF #89=20% 50vDC CER 28480 0150=0121
a2C19 0160=0134¢ 1 Iy CAPACIYOR=FXO 220PF 45X 300VDC MICA 28480 0160%0134
a2Cz0 01600134 1 CAPACITOR=FXD 220PF +e5X 300VDC MJCA 28480 016000134
42C20 016010603 1 CeFXD MY | UF 10X 100VDCw 28480 0160=1603
a2c22 0160«1603 1 CiFXD MY 1 UF 10X J0OVDCW 28480 016021603
42023 0150=0121 S CAPACITOR=FXD ,JUF ¢80220% SOVDC CER 28480 0150=0121
a2Ce2s 0150=0121 5 CAPACITOR=FXD ,1UF ¢80e20% SovDC CER 28480 0150=0121
A2C27 01500121 3 CAPACITOReFXD ,1UF +80=20% S0vDC CER 28480 0150e0121
A2C28 0160=168S 9 2 CAPACITOR 2,2uF +-10% 100VDC 28480 016001685

See introduction to this section for ordering information
6-6 *Indicates factory selected value
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¢ ’ r Part Number
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s2C30 vlSne121 5 CAPACITUR=FXD ,1UF +B0+20X SovDC CER 208480 01500321
a2C31 UleNe=1685 ° CAPACITOR 2,2uF +-10% 100VDC 28480 01601485
aC32 Ntoren¥?0 3 1 CAPACITORSFXD ,47UF ¢w10% BoVOC POLYE 28480 0160=0970
42C33 0160-0166 & 1 CAPACITOR-FXD .068UF +-10% 200YDC POLYE 28480

43034 0160-0159 3 1 CAPACITOR-FXD 6800PF +-10% 200VDC POLYE 28480

82035 0160-0153 13 1 CAPACITOR-FXD 1000PF +-10% 200VDC POLYE 28480

82C36 0164e03 70 3 CAPACITUR«FX0D joUF+=10Xx 20VDC T4 56289 1500106X902082
axCyy 01R0e0X 74 3 CAPACITORLFXO 1aUFe=1nx 20VDC TA S6289 1500106X902082
a2C38 V1tue) bt 7 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 01801061
42C39 01Rge106) 7 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 01801061
42C40 01500121 5 CAPACITOReFXD ,1uF +80e20% SOvOC CER 28480 01%0e0121
a2Cay 0159e0121 S CAPACITORFXD ,jUF ¢Bye20Xx SuyDC CER 28480 01S0e0121
a2Cae. 01060=23G6 3 1 CAPACITOR«FXD 27PF +eS5X 300vDC MICA 28480 0160-23006
42043 0180=0197 8 CAPACITOR=FXD 2,2UF¢=10X 20v0OC TA $6289 1500825x902042
a2C4u 01600127 2 12 CAPACITORSFXD JUF +=20X% 25VDC CER 28480 01000127
Aacus U160e0127 2 CAPACITURSFXD 1UF +=20% 25vDC CER 28480 01600127
45Cde 018y=n19Y A CAPACITOR®FXD 2,2UF¢=qgX 2(3v0C TA 56289 150D228%X902042
42C49 dtloyeni2? 2 CAPACITURSFXD YUF 20X 25vDC CER 26480 0160w0127
a2C48 0180e0127 2 CAPACITUReFXD jUF +=20% 2SVDC CER 28480 016000127
22049 01500121 5 CAPACITOR=FXD ,1UF +R0«20% 50VOC CER 28480 01500321
a2CSo UiSu=0121 S CAPACITOR®FXD ,1UF +80«2yuy SOVDC CER 28480 01%0°0121
82Csy 018520374 3 CAPACITOR=FXD joUFe=10X 20VDC TA 56289 1300106X902082
42052 0180ey229 7 2 CAPACITORSFXD 33UFe=lgx 10VDC TA 56289 1500336x9010B2
A2CRy 19010040 1 DIODE«SWITCHING 30V SoMa 2N§ DO0e3S 28480 190120040
8202 1992-3036 3 DIQOE=2Nk 3,16y S Dpe? pDe, 4w TC8-, 004X 28480 1902<3036
42CRY 1902-3034 3 DIODE=ZNR 3,16V 5X DDe7 POs. 4n TCE=,084% 28480 1902+303s
82CPa 1902<3080 3 DIODE-ZNR 3 t6vV SX D0a7 PLa, un TCae, 004X 28u80 1902«3030
a2Ckg 190223036 t DIVDE«ZNR 3,16V 5% D07 PDa,uw 1CBw, 064% 208480 1902=3036
A2CR25 ~ 28 1901-0040 DIODE-SWITCHING

434y 18504agnTy ? TRANSISTOR NPN 81 PDE3ypoMW FTE200MNZ 28489 168840071

a6 18550091 3 10 TRANSISTOR JaFET MNeCHAN De“ODE SI 20480 18850091

HH) 18550091 3 TRANSISYOR JeFET NaCHAN DeMODE Sl 28480 185520091

4204 LY TR A ? TRENSISYOR NPN 81 PDE3uo“a FTs200MHZ 28480 1854.007}

a20% 185ueqQ71 7 TRANSISTOR NPN S1 POs30gwa FTm200MHZ 26480 1854e0071

[ IS 185Uyl 7 TRANSISTOR NPN 81 PDE3ogww FTa200MHZ 28480 185400071

apuy JESuei0T1 7 TRANSISTOR NPN 81 PD®300vw FTB200MHZ 20480 18540071

agus 1R56e0071 7 TRANSISTOR NPN ST PDE3goMw FTE200MHL 284890 18S4e007}

a209 185ue007) 7 TRANSISTOR NPN 8] PDW3U(Owy FTS200MNZ 28480 18%4=0071
s2uyo 1854.u4u8 2 3 TRANSISTOR NPN gl T0e39 phDajw FTYS100MHZ 28480 1884w uus
a0y 18539020 [} TRANSISTOR PHP S POR3QgOMw FTe)SOMH 28480 165320020
Agur2 185309027 ' 3 TRANSISTOR PNP ST T0e39 PDayw FTE100MHZ 28480 185300027

3k 21003161 [ H KESISTORWTRMR 20K j0X% C SIDE«ADJ §7eTRN 02113 43P203

82Rp 06834725 2| RESISTOR 4, 7K SX 254 FC TCawu00/4700 o112t CBu72s

A2R1 Vos3e332s 3 21 RESISTOR 3,3k §% 25w FC TCeed00/¢700 o1121 c8332s

ARy 07570258 ! & RESISTUR 9,09% (x ,125# F [Cs0+e100 19701 MFUCY/8eT009091 of
42Ks v683eu705 8 RESISIOR 47 SX 25K FC TC8-400/4500 0112} (4T3 21

a2ue 068382225 3 RESISIOR 2,2k Sx 25w #C 1Caedy0/¢700 ot CBaz2as

A3R? V0834?95 8 RESISTOR 47 SX 25w FC 1C2e400/+500 01121 CBulos

d2ud 2100e3161 6 KESISTOR®THMR 20K 10X € SIDE=ACJ 17=TRN 02111 43p203

42R9 0oRted?25S 2 RESISTOR 4,7% Sy _25W +(C JCa=800/¢700 o112t CB472s%

a2R1D nes3-3325 [ RESISTOR 3,3« Sx ,25w FC T1COe000/¢700 o3y Ce3igs

82R 1y 0757<0288 1 RESISTOR 9,09 JX 1258 F TCeoe=10v 19701 MPUC)/8aT0e9091=F
[YLIT) 0o#3e4705 [ RESISTOR 47 5% 26W FC TCmew(0/4500 011d1 CBavos

82Ry3 no83=2225 3 RESISTOR 2,2K §X ,29% FC TC2.400/4700 01121 cB22as

42R1y 06634705 A RESISTUR 47 5% _2SW FC TCReu(y/4500 [(IRY 3 CBut0S

42K18 06M3=1035 1 RESISTUR 0K Sy .25 FC 1C3e400/¢700 o112} CBio3s

s2K1e 0b53w1025 9 KESISTUR 1K SX 2SN FC TCaed00/¢000 01121 c8102%

az2Ny? 0683eu735 4 9 RESISTOR 47w SY ,25W FC TCoedn0/+800 0oi121 €Bu73S

42R1A 06alml735 [ RESISTOR 47k SY 254 FC 7TCaway0/+800 o111 CB4y73S

82R0 0757=02R8 ! RESISTOR 9,09K 1% ,125W F TC8(e=100 19701 MPUCY/8uT0e9091oF
IYLFY) 068324725 2 RESISTOR 447K X ,25W FC TCoe400/¢700 01121 Coaures

A2R21 ne83e472S 2 RESISTUR 4,7k 5% ,25W FC TCureu00/¢700 01121 CBa7s

ApK22 0pH3=1825 7 [ RESISTOR 1,8k S% ,25w FC 7TC2at00/¢700 01121 CBjees

Aake3 NeR3-4725 2 RESISTOR 4 7K X 254 FC 1Caws(G/¢700 01121 cBy472s

boR24 0083-4725 2 RESISTOR 4 7K Sx ,25v FC 1Cewt00/¢700 o111 tBa72s

a2kasg 068323325 b RESISTOR 3,3k Sx 25w FC TCmwu00/¢700 01121 £B332s

LFLENY 0698-8473 9 RESISTOR 3.358K 0.1% .1W F Tc=0+-100 2us46

azR2? 0683-3315 4 Fl RESISTOR 330 5% .25W Fc TC=Igog/+600 01121 C83318

a3R28 0698-8473 ¢ RESISTOR 3.358K 0.1% .1W F Tc=0+-100 24546

a2R29 0698-6943 3 ° RESISTOR 20K 0.1% .125W F T(=0+-100 2usde

A2R3g 0698-6943 3 RESISTOR 20K 0.1% .125W F T¢=0+-100 24s4e

42R3y 0698-7842 8 8 RESISTOR 26.1K 0.1% .1254 =0+-100 2u546

82Rya 0698-7842 |8 RESISTOR 26.1K 0.1% 125y E ;g=o+-100 24ske

82R33 0683-3325 |6 RESISTOR 3.3K 5% .250 Fp 1c=-400/+700 01121 €833

83R3 0698-8473 | 0 RESISTOR 3.358K 0.1% .14 F 1g=0+-100 24s4s

a2H3S 06b303315 4 PESISTUR 330 SX 25w FU TCmel0/¢600 01121 CB3sLs

See introduction to this section for ordering information

*[ndicates factory selected value

6-7




Section VI Model 4274A

Table 6-3
1
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c . Mfr :
: . Qt Description Mfr Part Number

Designation | Number |D Y p Code

agR3e 0698-8473 0 RESISTOR 3,358K 0.1% .125W F TC=0+-100 eusSde

42R37 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 20546

A2R38 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 2usue

42R39 0698-7842 & RESISTOR 26.1K 0.1% .125¢ F TC=0+-100 ausue

a2Rug 0698-7842 8 RESISTOR 26.1K 0.1% .125W F TC=0+-100 24sde

a2RUy 0683=19y1% 7 RESISTOR 100 5% ,25W FC TC8=400/4500 o121 c81018

a2RU2 U643e1015 ? RESISTOR 100 5X ,25W FC TC8e400/+500 01121 c81018%

a2Rug 21003351 6 2 RESISTOR=TRMR 500 10X C SIDE~ADJ 1TRN 28480 21003351

A2Ray U7STenuls 4 5 RESISTOR 6,8tk 1% ,12SW F TCeOeelQy 24846 Cisi/8eT0mpilief
42RUS 07157=0279 0 RESISTUR 3,16K 1X ,1254 F 1C20+e100 24sae Cdal/8aTQeSybl=F
LPLETY 0053143325 [ RESISTOR 3,3K Sy ,25n FC TC8ed(0/¢700 o112t cB332%

A2RUT7 veBleuT05 & RESISTOR 47 5% ,25w FC tC2=d400/+500 0111 CB4v09

A2RuUB 06832225 3 RESISTOR 2,2 S% 25w FC TCsedgQ/e700 [FRY 3 CB22es

A2R49 D6%3e1035 1 RESISTOR 10% 5X ,250 FL TC==d0@0/4700 oty C8103%

42Rsp 0083-103% 1 RESISTOK jok Sx ,25W FC TCEed@0/+700 [FRY 3} CB81038

42RS1 0683=1035 1 RESISTOR 10k S5X ,254 FC TC3=400/4700 0t} £B103S

a2RS2 0683+1035 1 RESISTOR 10k SX% ,25W FC TCs=400/+700 o112y CE103S

42RS)} 06831015 1 RESISTOR 10K 5% ,25% FC TCa=400/+7u0 01121 €B1035

A2RSU 06h321055 5 3 RESISTOR 1M SX ,25h FC 7C8=800/4900 [ART 3} €81058

42R55 0683=1035 1 RESISTOR 10K S% ,25% FC TCa«d00/4700 ot121 831035

42KSe 7683=103% 1 RESISTOR joK SX ,25W FC TCm=ago/+7¢0 0112} €103

a2Rs7 0eH3e1015 1 RESISTOR 10K §% ,25W FC TCmedgu/¢Tao 01124 C8103%

A2RS8 00831035 { RESISTOR 10K SY ,254 FC TC3=u00/¢700 [ERY 3 CB81035

42Rs9 0e81.1055 S RESISTOR M 5%  2Sw FC T(3=800/4900 0112t CB105S

42Rep 1999wpu0d 8 1 LEDwyISIBLE LUMaINTE3yYoUCD [FaSoMaaMay 28480 50824480

A2Rb)y 068343335 [ RESISTOR 33K 5% ,25W FC TCsaduo/eBy0 ot12} €B333S

A2R62 068321725 2 RESISTOR 4,7k 5% ,25w FC TC2ed00/¢700 0112t cBaves

A2Rey 00k3.072% 2 RESISTOR 4,7k S ,25W FC TC8eup0/+700 oltat CBuves

A2Req N69fa3usy 2 2 RESISTOR 196K 1% ,125% F TCoQee}0Q 2uSde Cdal/8eT0ml963nF
[ LYY 07570280 3 RESISTOR tk 1X ,1254 F TCx0+=100 2454e Cdm)/8aT0u100tF
A2Res 0698.3453 2 RESISTOR 196K X 1254 F TC®04a10y 2us54e Cle1/8eT0a1903F
A2Re7 V68322235 5 RESISTOR 22K 5% ,25% FC TCBul00/4800 o111 c82235
A2RO7 0757en2k0 3 RESISTOR 1K 1X ,125W F TCaCeeinp 24sde Cldel/BaT0=1001=F
82R68 Opb3=p215 S RESISTOR 22K 5% ,25W FC TCEed00/+800 01121 €82235
42Re9 UoH3e2235 S RESISTOR 22K SX 254 FC TCm=uoy/+800C [2RT3) c8223s

a2R7q 068322235 5 RESISTOR 22k 5% ,25# FC TCaed00/+800 o112t c8e233
A2RYy 06833315 [ RESISTOR 313K 5% 254 FC TCset4g¢se800 o112} €83335
A2R72 0633122215 S RESISTOR 22K 5X ,2SW FL TCaedg0/4+800 01121 CH2235
A2R73y 065332225 3 RESISTOR 2,2k SX% ,25W FC TCae4d/+700 ot121 cBz22%

a2R74 07570288 1 RESISTOR 9 09N 1% ,125% F TCR0eel00 19701 MFUC)/BeT0w9091aF
42R75 06834725 2 RESISTOR 4,7k 5% ,25# FC TCeed00/+700 01121 c8472%
A2R7s 06B3e4T728 2 RESISTOR 4,7% 8% ,25W FC TCawuu0/s700 0t121 t8ur2s

A2RT? 0683e2225 3 RLSISTOR 2,2K SX% 25w FC TCIeU00/e700 011l cBa24s

42R78 008124728 2 RESISTOR 4,7k Sx ,25w FC TCSeudu/e700 often cB472S

A2RT9 06834725 2 RESISTUR 4,7k 5% ,@5W FC TC3=400/¢700 01121 cBares

42Rgo Jo83»2229 3 RESISTOR 2,2K SX ,25W FC TCs=4G0/+700 o112t C8a22%

azRay 0757=02R8 1 RESISTOR 9,08K (% ,125W F TCa0+¢ej0O 19704 MFUC1/8eTQeq09 | wF
a2R82 Jo83eur29 2 RESISTOR 4,7 SX ,25v FC T(seuyg/etyo 01121 CB4r2s

A2Ra3 00B3=4725 2 RESISTOR 4,7h SX ,25% FC TCmeuno/¢700 011214 Cc84vres

a2Red 06832225 3 RESISTOR 2,2%X SX ,25h FC TC8e400/4700 01121 CB222%

A2Rag 0oB3eu725 e RESISTOR 4,7k Sx ,25w FC 1C8eun0n/eT00 01121 CB47es

42R8s Gof3euT28 2 RESISTOR 4, 7K §x ,25w FC TCSeuuQ/4700 01121 [Tk ¥ 13

A2R87 07570642 9 RESISTOR 10K 1x ,125w F TC204e100 24546 Ciel/8aTOelp02+F
apRaa 07%7«0udd 1 1 RESISTOR 12,1K 1% ,1e5w F TCegeetlo0 24546 Cdeai/BeTOml2ienF
LELEL 06A31835 9 15 RESISTOR §8K 5% ,25n FC TCSe=400/4800 o111 81835

a2R90 N683e1835 9 RESISTOR 18K 5% ,25w F{ TC®ed00/¢800 01121 cB183S

A2R9) n6R3et835 9 RESISTOR 18K 5% ,25W FC T1Csedc0/+8g0 01121 cB81835

A2H92 06R3a4729 2 RESJISTOR 4,7k 5% ,25W FC TCP=d00/4700 01124 cBu4T2sS

42R93 06831035 1 RESISTOR 10K SX% ,254 FC TCE=d00/¢700 ui1ey €8103%

42R94 Gob3eu725 2 RESISTUR 4, 7K 5% ,25W FC TC®aq00/e700 01121 CBu72s

A2R95 068 3=u72% e RESISTOR 4,7k SX ,25W FC TCe=400/¢700 01121 CBu72s5

A2R9¢ 06831025 9 RESISTOR 1K 5% ,25% FC TCaedgp/tenr 0112} CB1o2%

42Rqy ve83«33258 [ RESISTOR 3,3K SY ,25% FC TCsety0/eT0y 011ey 83325

42R9a 06834705 4 RESISTOR 47 5% ,25w FC TCm=u00/+500 01121 CB470S

42R99 066324705 8 RESISTOR 47 SX ,2SW FC TCa=400/+4500 01121 C8u70s

42R100 0of3e3325 [ RESTSTOR 3,3k S5x ,25w #C TCBe400/4700 [ IR 3} CB3325

A2R3101 v698e0084d 9 RESISTOR 2,15k 1% ,125% P TCE0e¢s100 24546 Clwl/BuT0=2151=F
42R102 GoB3e1025 9 RESISTOR 1k SX ,25# FC TCBwl400/eb600 ot124 c81028

aA2R103 Opkdeldd2s [ RESISTOR 3,3K 5% ,25# FC TCmedQu/eT0U ol12t ¢B33eS

a42R104 0683ea705 & RESISTOR 47 SX% ,25W FC TCs=400/¢500 ottay €B4705

42R105 0083=470S 8 RESISTOR 47 5% ,25w FC TC3ed00/¢500 01121 CB470S

a2R106 068323125 ° RESISTOR 3,3k 5% ,25W FC T1CEed0/eT00 il cB3329

a2R107 06980084 9 RESISTOR 2,15K 1x ,125W F TCspe+e100 24S4e Cla}/BeTOu2iSlaF
a2R108 Up83=u728 2 RESISTOR 44,7% S% ,25W FC TCm=u00/+700 o112 CBy72%

a2R109 0683e4728 2 RESISTOR 4,7K SX 25w FC TCE=4(0/¢700 01121 cBur2s

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




Model 4274A

Table 6-3. Replaceable Parts (cont'd).

Section VI
Table 6-3

. Mfr
Reference HP Part |c Qty Description Cod Mfr Part Number
Designation | Number (o ode ‘
A2R110 07570002 9 RESISTUR 10K X ,125¢ F 1C®04=100 2uS4e Cle]/8eT001002eF
A2R111 0757ey288 1 RESISTOR 9,09k 1X ,125W F TC=0¢ej00 19701 MFUCL /82100909 oF
A2R112 0683e1028 9 RESISTOR 1K SX ,25# FC TC®edd0/+600 01121 €8102s
A2R143 068321025 9 RESISTOR 1K 5% ,25w FC TCse400/¢600 01121 tB102S
IYLIRY "eb3e1028 9 RESISTOR 1K S% ,25% FC TCmed00/+60¢ ey [4:38:13
42R115 V6B3a; 315 2 2 RESIBTOR 3,3 Sx ,25W FC TCRwu((/4¢500 otiet CB336S
A2R1§0 0683033 2 RESISTUR 3,3 5X ,254 FC 1Cmetgy/se500 0112t C83365
A2R117 0698e3iby 8 RESISTUR 31,6k 1X ,125% F 1CGQ4atl0D 24566 Cldej/8aT0n3jodeF
APRY18 U698e3)60 8 KESISTOR 31,6K 1% 1254 F 1C80eal0n 24S4e ClalsBalled)b2eF
a21y 91000875 0 1 TRANSFORMER-STGNAL 28480 9100=087%
auy 182600139 9 ? OP AMP GP DUAL BeDIPeP 01928 CA14S8G
aau2 1820w0427? 6 3 MODYLATOR T0e300 04713 MC14966
A2u3 50B80w3058 7 2 1C, LINER 268480 5080=3098
Aue 508Ge3056 7 1C, LINER 28480 $080=30%56
A2us 1R26=00A1 v OP AMP w8 Y099 27014 LM318H
A2ub 18260222 1 4 0P AMP GP QUAD |4eDIPep 07263 UAuL36pC
a2u7 1826ay222 1 OP AMP GP QUAD 1ueD]Pep 07263 UA4136PC
ague 18¢be(] 18 8 CUMPARATOR GP QUAD 14eDIPep 04713 MLM339P
A2U9 1B26=0319 ? 0P AMP BIFET TDe99 27014 WP356n
[ Y121 16820e0l2? [ MODULATOR TO=10¢ 04713 MmC16966
a2V11 1820=0427 [ MODULATOR TOe100 . 04713 FC1U96G
[ YI'I¥] 126091139 9 UP AMP GP DUAL BeDIPeP 01928 CAJ4SB6
A2 MISCELLANEUUS PaRTS
08274226502 | 5 PC RUARD, 6LANK 28280 | oe274e26500
a3 V274466503 [ o ) PUFER AMPLIFIER BUARD ASSEMBLY 26u8y VeR74eb0503
A3Cy 0180-1078 " |6 S CAPACITOR, FXL 33y UF o,3vOCH AL 268480 0180=1078
a3C2 181085 ] CAPACITOUR, FxXD 4,7 UF L6VLCy T4 28480 G160w10us
A3C3 Ula0etpus S CAPACITUR, FXD 4,7 UF lovDCw T4 26480 0180 j00S
43Cqy 01801 0HS S CAPACITUR, FXD 4,7 UF 16VDCh T& 2bubo 0lb0einns
A3Cs 01#0=1085 5 CAPACITOR, FXD 4,7 UF 16VDCW T& 28480 0180=1085
A3ce Olooeni2? H CAPACITOR=FX) 1UF +=20% 25VDC CER 28480 0160=0127
A3C? (TP IR s CAPACITOReFXL 3,3UF+¢=10% SOVOC TA 56289 1500335x905082
a3ca ViNOe3 077 ] CAPACITUR, FXD 220 UF 16 vOCw AL 26480 018001077
a3Co Nlbsedudd t CARACITORSFXD ,1UF 4+B0e20% S0VOC CER 28480 016003443
A3Cy0 Gipve3ayy 1 CAPACITORSFXD ,jUF +80e20% SOVDC CER 28480 016023643
a3lyy [FEYES TTE i CAPACITOR«FYD ,JUF 4B0=20% 50VDC CER 28489 V160e3443
a3Cy2 01680=]1085 S CAPACITOR, Fx0 a,7 UF 16VDCW TA 28480 G180e1086
a3C13 01601085 H CAPACITOR, FXD 4,7 UF J6VDCw T4 28480 018003085
A3C14 0v18ue0228 [ CAPACITURSFXU 22UF¢e10% 35VOC TA 56289 1500226X901582
a3Cys 01tpe0228 ] CAPACITORWFXO 22UF+=10% 15V0C TA 56289 1500226X901882
a3C1p 0180e1078 & CAPACITOR, FXD 330 UF 6,3VDCw aL 28480 01801078
a3Cy? 016ye1u7? 5 CAPACITOR, FxD 220 UF 1o VUCW AL 28480 01801077
43C18 018y=1077 5 CAPACITOR, FXO 220 UF 16 VOCW AL 28480 0180e1077
a3C19 01560052 1 2 CAPACITOR«FXD ,0S5uUF +=20% 400VDC CER 28480 015000052
a3C20 U15i0eG052 1 CAPACITOReFXD ,05uUF ++20% 40VyDC CER 28480 0150-0052 .
43C2y P S CAPACITOR, FXD 4,7 UF 16VDCW Ta 28480 0180«108%
43022 0189=1078 ® CAPACITOR, Fx0 330 UF 6,3VDCw AL 28480 0180-1078
a3C23 01h0e10RG 3 CAPACITOR, FXD a,7 UF 1oVDCW TA 28480 0180»1085
a3Caa Honept? 2 CAPACITORFXD JyF +=20% 25vDC CER 28489 0160=0127
A3Cas 91891085 1) CAPACITOR, FXD 4,7 UF 16VDCW TA 28460 0180~108%
43C2p UiBre1085 H CAPACITUR, FXD 4,7 UF 1lsvuCw 14 28480 0180=1045
A3C27 uiare2101 [ CAPACITORFXD 3,30F¢=10% S0VDC T 50289 1500335x905082
a3Cae G16ye3d43 1 CAPACITUR®FXD ,jUF +8ge20X SovVDC CER 28480 0160=34u3
23C29 f1bye3aul ] CAPACITORFXD _yUF +B0=2y% SoVDC CER 28480 0160=3443
a3C30 vione3usl 1 CAPACITOReFXD ,1UF +80220% SOVDC CER 28480 0160=3443
a3y 01603443 1 CAPACITUReF XD JIUF ¢B0e20x 50y0C CER 28480 0l60e3uyld
A3 Ntenelldl 1 CAPACITORFXD ,jyF ¢B=20% S0vDC CER 28480 0160=3443
a3Cyy 018p=0RS S CAPACITOR, FXD 4,7 UF 1evDCa TA 28480 0i80=1088
A3C3u 018yeyORE 5 CAPACITOR, FxD 4,7 UF 16vOCw TA 28480 0180-1085
43C35 Ni18p=0228 6 CAPACITORSFXD 22UF+e10% 15VDC TA 56289 1500226901582
a3C36 01800228 [ CAPACITOR=FX0 22yF+=10% 15VDC TA 56289 1500226x901582
(313 0180e1077 S CAPACITOR, FXD 220 UF 16 vDCw AL 28480 0180e1077
A3C3e v38u=1009 1 CAPACITOR, FxXD 470 UF 16VDCw 20480 01801049
A3Cy9 01801049 1 CAPACITOR, FxD 470 UF 16VOCW 28480 0180=1049
43C40 0180=1077 5 CAPACITOR, FXD 220 UF 1s VOCw AL 28480 0180=1077
A3Cay 0180=1077 5 CAPACITOR, FxD 220 UF 16 VDCw AL 28480 0180+1077
43C42 01R0e108S 5 CAPACITOR, FxD 4,7 uF 16vOCw TA 26480 0180«108%
43Ca3 01801085 S CAPACITOR, Fx0 a,? uf 316VOCW TA 28480 0180=1088%
A3Cyy 0180=108S 5 CAPACITOR, FXD 4,7 UF 16VOCW TA 28480 0180=108$
A3CuS 0140=108S H CAPACITOR, FX0 4,7 UF 16VOCW TA 28480 0180-108%

See introdu

*Indicates factory selected value
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