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SERVICE NOTE

St sardes:

Kone

HP MODEL 42748 MULTI-FREQUENCY LCR METER \
Serial Numbers: Sep Table 1. g

£

IWPROVEMENT FOR MEMORY BACKUP BATTERY C‘fjoo o

OBJECTIVE:

Na—?

This service note describes a component change on the A9
MPU.  This modification applies to instruments equipped

with aption 003 and with the serfal numbers listed in
ﬂf" Table 1. The modification should be handled on a Warranty
Always basis. |
1
The A% board without Opt. 003 can be applied with the %
modification. But, it doesn’t need to make any modification

on such board. 50 we should make it clear that the modi-
fication should be applied only to the instruments with Opt.
003,

i SYMPTOM AND CAUSE:

The characteristics of the Schottky diodes used for CRI and
CRE in the lavel detector circuit on the A9 MPY board
gradually deteriorate, This causes increased reverse bias

- current which significantly shortens the 1ife of the mesry
back-up battery,

IMPLEMENTAT ION:

5@ Ta prolong battery life, the Schottky diodes {1901-0518)
should be replaced with general purpose dindes.

The part number of the recommended replacement diade is:
hp P/N:  1901-0025

TW/kh /WA 948033
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Table 1. Applicable Instruments, *‘Eugi

Serial Numbers
1838000101
00106
00108

Q0110
00111

http://kobemktg.jpn.agilent.com/field_eng/service/service_notes/4274a/4274a_12.htm 8/20/01
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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 x0,03% HP 16381A
10pF +0.03% HP 16382A
100pF +0.03% HP 16383A
1000pF =0.03% HP 16384A
Useable frequencies: up to 10MHz
Resistance Standards 0.10 £10%
10 £10%
100 +10% HP 16074A
1009 +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 16023B
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 98210A/
w 98213A/
w 98034A
Signature Analyzer HP 5004A*
Bandwidth:10MHz min *
Oscilloscope Vertical Sensitivity:5mV/div HP 1740A

Holizontal Sweep Rate:lus/div

*------1is used for troubleshooting.
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Model 4274A

SECTION 1V
PERFORMANCE TESTS

4-1, INTRODUCTION.

4-2. This section provides the check pro-
cedures to verify the 4274A specifications
Tisted in Table 1-1. A1l tests can be per-
formed without access to the interior of the
instrument. A simpler operational test is
presented in Section III
(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.

Performance
Accuracy Test Considerations ..... 4-2
Accuracy Test Standards .......... 4-4
Test Frequency Accuracy Test ..... 4-6
Test Signal Level Test veeves. cees 4-7
Self Operating Test veeeeeven. eees 4-8
Capacitance Accuracy Test veeeeeee 4-11
Resistance Accuracy Test ......... 4-14

under Self Test

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 Tists all
the tested specifications and their accepta-
ble limits. Test results recorded at
incoming inspection can be used for compari-
son in periodic maintenance and trouble-
shooting and after repairs or adjustments.

4-7, CALIBRATION CYCLE.

4-8. This instrument requires periodic 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 ...:;.....4-16
Frequency-Phase Accuracy Test .....4-18

Opt. 001 Int. DC Bias Test ....... 4-20
Opt. 002 Int. DC Bias Test .......4-21
Opt. 101 HP-IB Interface Test ....4-23




Section IV.

—— ACCURACY TEST CONSIDERATIONS

Model 4274A

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, 1inductors, 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 1imits) s done by particular tests for evaluating full range
accuracy.

Theoretical Background of Accuracy Checks.

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

1
Cx = S vm

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

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

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

4-2




Model 4274A ‘ Section IV

— ACCURACY TEST CONSIDERATIONS

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 Took at the performance test articles.

Accuracy test procedures include checks for the following circuit sections:

1) Bridge Circuit Range Resistors,

2) Range Multiplier.

3) Bridge Balance Control.

4) Phase Detector.

5) A-D (Analog to Digital) Converter.

Hpor
P Range J’
DUT

_ Range A-D
LCUR Reflstor f Multiplier @ Converter

i Phase
LpoT Detector
Balance

Control 4274A Measurement Section

Hcur

CAPACITANCE ACCURACY TEST verifies Range Resistor accuracy for the reactive
impedance measurement from the Towest 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 in the high frequency region,
is unavailable. Here's why:

A 10uF capacitor, for example, has an impedance value of 0.162 at
100kHz. A capacitance standard would have, 1in 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 Tess skin effect,
provide the standard resistance values of 0.18, 12 and 102 at £10% and 1009,
10002, 10k and 100k? at *0.01% calibration accuracies to 10MHz (I1MHz at
100k2).  Open (0S) and short (02) terminations which facilitate optimum zero
offset adjustment as well as two quasi-inductors for 1inductance accuracy
checks are included in the 16074A. '

Note

The 0.1, 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 1if 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 inductance measurement accuracy on least at one
range, a quasi-inductor may be useful as a substitution test sample. The
quasi-inductor offers an equivalent inductance (when connected to the 4274A)
by a simple network circuit consisting of a capacitor and resistors. A quasi-
inductor circuit is shown in the figure below:

z
HCUR Cj(/,;j————— ——__;:\\\ﬂt) Lcur

HpoT e o LroT Z =Ry + Ry + julRyR,
C=x L

HCUR (\g) ©J‘>Lcua

HroT Lpor

The equivalent inductance value is given by the equation:
L = C-RaR2

The values of R and € 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 R: 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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Paragraphs 4-9 and 4-10

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%.

Fﬁ.‘f'.‘.‘.:“‘.‘l..... »
(50005}
Frequency Counter - : P — _,_m,'-.)..
1 ) e : : g
00000000 oo oo e R '
o ;@‘«?} [+ Be00 @ @t “777TYH
]
Figure 4-1. Test Frequency Accuracy Test Setup.
EQUIPMENT:
Frequency Counter ..............covvvunun.. HP 5314A.
Test cable .......cciviiviiin.t. 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 \ttitiiii it e et ireeeeanennnnn x1
OSC LEVEL ittt it i i e iaannn fully cw
Test frequency ..ooviien ittt ieeeneneanas 1.00kHz
DC BIAS switch (rear panel) ........oevvvunnn.. OFF
Other controls ... inann... 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 Timits given in Table 4-2,

Table 4-2. Test Frequency Accuracy Test,
Frequency setting Test Timits
100Hz 99.99 - 100.0THz
120Hz 119.99 - 120.01Hz
200Hz 199.98 - 200.02Hz
400Hz 399.96 - 400.04Hz
1.00kHz 999.9 - 1000.1Hz
2.00kHz 1.9998 - 2.0002kHz
4 ,00kHz 3.9996 - 4.0004kHz
10.0kHz 9.999 - 10.0001kHz
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 Tevel for
the 4274A meets the specified range span of TmV and 5V rms at every test frequen-
cy setting.

i
RF Voltmeter 688888 E
—x | oo ke )T 6
ojojs]s]cofolc g {s]s Jolc[o]o
@) f@ T% o8 B dfe tviTe
|
Figure 4-2. Test Signal Level Variable Range Test Setup.
EQUIPMENT:
RF Voltmeter | . . .. i, 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 .. e e x5
OSC LEVEL .. ittt fully cw
Test frequency ............cccuiiiivnnnnnn. 100kHz
DC BIAS switch (rear panel) ... ................ OFF
Other controls ...................c..... Any setting

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

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

6. Set 4274A controls in accord with table 4-3 and verify that all the test

1imits given in the table are satisfied.

Table 4-3. Test Signal Level Variable Range Test.
Control settings Test 1imits
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

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

x0.01 greater than 10.0mV rms
1KHz fully cecw x0.01 less than 1.00mV rms
(Use 3465A/B)
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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. All the tests on these indi-
vidual circuits can be accomplished easily and simply with the SELF TEST func-
tion, To ascertain that these circuits satisfy the performance requirements for
ensuring the specified accuracies, display readouts are compared with severe

test limits., Because basic circuit operating conditions related to the accuracy
are verified in this test, the instrument should be initially checked with this

test for acceptability.

fu— 15 pLay 4 m—

P leses

ojojs]s)

Figqure 4-3. Self Operating Test Setup.
EQUIPMENT:
BNC to BNC cable «+evevrvrniniiiininensennn 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 Lcwrand 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. 1IF 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:

DISPLAY A

o0 |

4-8



Model 4274A

Section IV
Paragraph 4-14

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 et .00£160 counts
DISPLAY B wviiii it .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 tivitiir i iiii ittt tinnceneannens x1
0SC LEVEL ..viieiii ittt tenennnennns fully cw
Test frequency ....ooviiiiieninenenenen 1.00kHz

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

Change test frequency to 100kHz.

DISPLAY B readout should be within the following test 1limit:
DISPLAY B et ieeaenes .00x160 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 Timits:
Y o I S .00+160 counts
DISPLAY B tetvitterenetieeatnensenennosesonennnns .00+160 counts

Change test frequency to 100kHz.

Display readouts should be within the following test Timits:
DISPLAY A o it ieiiiitettanecnsoaseneneanenannnons .00£500 counts
DISPLAY B ttiieiiiinrnneeeeoronansonnnes e ee e .00+500 counts

Note

Self test item 6 does not exist.
4-9
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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 | .00x160 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 [-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 |100kHz
Range 120Hz

1000fF
10pF
100pF ‘
1000pF \
[ Tested range. E=] Non-applicable range for recommended capacitance standard.

Note

Test on capacitance ranges for 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.

Note

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

Note

Check all ranges in parallel (°£53]°) mode. It is sufficient to check
any one range in series (T3 ) mode.

o sy ay 4 m— P T vad
5 © |DBes TE | ey
o g .
Djoiuis)
uuuuuu oc & (-
BE Peloi /< o s
© . []_ < SYolela Standard
Capacitor

-

@ LPOT HPoT
( a ) Lcua HEur )

Figure 4-4, Capacitance Accuracy Test Setups.

EQUIPMENT:
Standard capacitors ........oiiiiiiiininnennn 1pF : HP 16381A
10pF : HP 16382A
100pF : HP 16383A
1000pF : HP 16384A
BNC to BNC cable ....c.vvvvivnvnnn. 10cm Tong, 4 ea. required
BNC Tee adapter ......oeviieerrnrnnnnnnnnnnnn -hp- 1250-0781 &

-hp- 1251-0921 <N
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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 Tong or less. Using a longer cable
may affect test results.

PROCEDURE:

1.

2.

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

Set 4274A controls as follows:

DISPLAY A funCtion .v.iviiiiiiiiiiieiiieneenneennnns C
Deviation measurement function ..............ccveunn. off
LORZ RANGE .. ittt ittt itienteenennennnans AUTO
DISPLAY B fUNCEION Lottt ittt it ieetrnerenneneasn D
CIRCUIT MODE . ..iiieeeeinnniaeenenenns AUTO (oCSi3)
HIGH RESOLUTION L. ettt iie ettt enennnnaaennnnns L. on
1] S I P off
TRIGGER ittt i ittt it st iaaeaaann INT
OSC LEVEL L. ittt ittt i e itseneensenanans fully cw
i 1 0 A x5
CAUTION

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

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

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

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

Disconnect cables and connect 1pF Standard Capacitor direct to UNKNOWN
terminals as shown in Figure 4-4 (c).

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

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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Section IV
Table 4-5

Table 4-5. Capacitance Accuracy Tests (part 1 of 2).
TeZth;i9“$?CY Standard capacitance: 1pF Standard capacitance: 10pF
and Multiplier
Setting P C test limits D test limits C test limits D test Timits

100Hz
120Hz
200Hz
400Hz
1.00kHz
2.00kHz
4 .,00kHz, x5 C.V. z0.016pF 0+0.00120
(x1) (+0.070pF) (£0.00210)
(x0.1) (+0.610pF) | (20.01110)
10.0kHz,x5 C.V. x0.013pF 0+£0.00090
(x1) +0).040pF) (£0.00180)
(x0.1) £0.310pF) | (+0.01080)
20.0kHz, x5 C.V. 20.012pF 020.00075
(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) (£0.00230)
(x0.7) (+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) (£0.01160) (£0.061pF) (£0.00260)
Table 4-5. Capacitance Accuracy Tests (part 2 of 2).

Test frequency

Standard capacitance: 100pF

Standard capacitance: 1000pF

and M Pl er st Timits | D test Timits | C test Timits | D test Timits
T00Rz, x5 CV. £1.3pF 0£0.00090
1204z,  (x1) (+4.0pF) (20.00180)
(x0.1) (£31pF) (+0.01080)
200Hz %5 C.V. *1.2pF 0:0.00075
(x1) (+3.0pF) (£0.00165)
(x0.1) (+21pF) (£0.01065)
400Hz x5 CV. 20.16pF 0:0.00120 CV. +1.6pF 020.00120
(x1) (+0.70pF) (£0.00210) (£1.6pF) (£0.00120)
(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) (+0.40pF) (£0.00180) (+1.3pF) (+0.00090)
(x0.1) (+3.10pF) (£0.01080) (£4.0pF) (£0.00180)
Z.00kHz,x5 | C.V. £0.12pF 020.00075 C.V. *1.2pF 00.00075
(x1) (+0.30pF) (20.00165) (+1.2pF) (£0.00075)
(x0.1) (12.10pF) (20.01065) (+3.0pF) (:0.00165)
7.00kHz,x5 | C.V. %0.16pF 00.00120
(x1) (£0.16pF) (£0.00120) C.V. 11.6pF 0£0.00120
(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 00.00075
(x1) (+0.12pF) (+0.00075) C.V. £1.2pF 00.00075
(x0.1) (+0.30pF) (:0.00165)
40.0KHzZ, x5
(x1) | c.v. +0.16pF 00.00120 C.V. +1.6pF 0£0.00120
(x0.1)
100kHz, x5
(x1) | C.v. £0.13pF 0£0.00090 C.V. +1.3pF 00.00090
(x0.1)
C.V. = Calibrated Value
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4274A

4-17, RESISTANCE ACCURACY TEST

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

Resistance accuracy check ranges

Freq.

Range 100Hz | 120Hz{ 200Hz| 400Hz | 1kHz |2kHz |4kHz [10kHz |20kHz |40kHz | 100kH

100k

10k

10000

1000

A11 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 LCAZ gANGE 5 wiaaen,
Standard ° a0 LT Ty
©| Resistor Ol= BBOI Jult

I
Figure 4-5. Resistance Accuracy Test Setup.

EQUIPMENT:
Standard ResSistors ...vevt i iii i 1008
10000 | HP 16074A Standard
10k$2 | Resistor Set
100kQ
PROCEDURE:
1. Set 4274A controls as follows:
DISPLAY A funCltion .vviiiiiiiiiiiiii ittt irereneneenonnennans R
Deviation measurement function ..........ccovvriiennnnnnnn off
LORZ RANGE ittt ittt ittt teseeeanennennnennans AUTO
CIRCUIT MODE vttt itiiiii ittt ieeerneaeennnaneenanannns AUTO
HIGH RESOLUTION ..ttt ittt i ettt teeeerrennnnennnns on
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SELF TEST e vvnevnne et eetsaaeeeaaeeeaaeaniaeennne,. OFF

TRIGGER vt oot oot tae e neeemes e oaeenseeanesaaaenannan. INT

OSC LEVEL vevveininieneenerenssasonsosnsonsassanases fully cw

MULTIPLIER e et oveeteene s tne et nastose st soaeenanannans x5
CAUTION

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

Conneét.IOOQ standard resistor direct to UNKNOWN terminals as shown in
Figure 4-5.

Set test frequency and test signal Tevel MULTIPLIER in accord with Table

4-6. Resistance readouts should be within tolerances given in the table.

Change standard resistor successively to 10002, 10kS2 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,
x1 and x0.1).

2. Measurement CIRCUIT MODE is automatically set to«c:ww«nmde on
1002 range and to «{fH mode on other ranges.

Table 4-6. Resistance Accuracy Tests.

Test Test Limits

Frequency 1000 10000 10k : 100kQ
A11

Frequencies |C+V+ *0-132 | C.V. +4.00 C.V. +40Q C.V. +400Q

C.v. = Calibrated value of standard resistor
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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.

®- @ ©® L |«—1L terminal set
O RI Re O
5©_@c -© ¢ |*«—¢C terminal set

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

Internal Connection Configuration]
is shown in the figure.

EQUIPMENT:
Quasi-inductor .........c. ... from HP 16074A Standard Resistor Set.
PROCEDURE :
1. Set 4274A controls as follows: _
DISPLAY A function ....itviiniiiit ittt iieiieeenannns C
Deviation measurement function ..........ceveunevnn.. off
LORZ RANGE ittt it it it ittt teearennnnns AUTO
CIRCUIT MODE ottt ittt it ettt et i ieenennnnnns oo
HIGH RESOLUTION L. ittt ittt it iecnenrnnnnnsnns on
CSELF TEST vttt i i e e e e e et e off
TRIGGER .t i it i e e et e INT
0SC LEVEL .ttt i et e e enenannns fully cw
MULTIPLIER Lttt et sttt et et e s anennns 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.
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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:

Lm = R1.Ra.(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 simi]ar'
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- a
tion given in step 5): _ |
Lm = Rl'Rz'Cm (H)

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

4-22. This test checks phase accuracies to ascertain accurate detection of the

vector impedance components which are the source of the arithmetic measurement

data. The frequency-phase accuracy test is made by connecting a resistor with

extremely low reactive elements and by reading reactance display values (almost
zero) to verify that the impedance of the DUT is being accurately detected with
respect to the right-angle vector components.

Frequency-Phase Accuracy Check Ranges

R range

Test frequency

1000mQ

100Hz to 100kHz

10Q

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 ........covvvuvunnn.

HP 16074A Standard Resistor Set

evene.. OR

open

Note

The resistors used as references in this test have been designed to
maintain extremely low order (residual) reactance at frequencies to
10MHz. 09 and open terminators are specially matched to these two
resistors in order to ensure an optimum zero offset adjustment.

PROCEDURE:

1. Connect open terminator direct to UNKNOWN terminals as shown in

Figure 4-5,

2. Set 4274A controls as follows:

DISPLAY A function ..uuiiiininit ittt et ienennsennnnannss R
Deviation measurement function .......c.covvriiinerenenaenn off
LCRZ RANGE .. vt iitiiiit it ieesevnonesensnancnnsensanns AUTO
DISPLAY B fUNCtion ..ovtitiin ittt ittt esinrererenasnneas X
CIRCUIT MODE ..t ittiiiiit ittt ittt treenesasasansananss AUTO
HIGH RESOLUTION .. ittiiti ittt titieteereronsnnsnsonannans on
Y 2 1 o off
TRIGGER .ttt i i i i e ittt et ettt INT
OSC LEVEL vvtir ittt it ii ittt ietenenseanannanss fully cw
MULTIPLIER tttiiii ittt ittt it e tetecneesnneanasaansaneanas 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 02 terminator direct to
UNKNOWN terminals.

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

6. Disconnect 0 terminator and connect 1 test resistor direct to
» 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 100 test resistor in place of 1Q resistor and verify that Table
4-7 is satisfied.

Note

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

Table 4-7. Frequency-Phase Accuracy Tests.

Reactance test 1imits
1000mQ . 100

Test frequencies

100Hz to T00kHz 0+1,50mR 0£0,0130¢
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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.

[ BT
DC Voltmeter o - T —
7 ¢ ooos| webe’ B
:] n n LEJZE.E‘{:D: 5%% & 0o aJolo]al I
0000000 DODDOOD | O I T IT—H: %8s & é88 v 7w
| — % J 60474 16023 B

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

EQUIPMENT:
DC Voltmeter vttt ittt e ittt eenenanns HP 3465A/B
Test FiXBUre ittt it ettt ennes HP 16047A
Bias Controller e ettt i e 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 16023B DC Bias Controller in accord with Table
4-8. DC voltmeter readouts should be identical with the bias setting
voltages within tolerances given in the table.

Note

To change bias voltage:

1. Set a new bias voltage value into the three digit thumbwheel
switch of the 160238,

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

.0oov -.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
4 .010 .0080 — .0120 2.00 1.986 — 2.014
.020 L0179 — 0221 3.00 2.982 — 3.018
: .030 .0279 — .0321 4.00 3.977 — 4.023

. .040 .0378 — .0422
— 5.00 4,972 — 5.028
.050 .0478 — .0522 6.00 5.967 — 6.033
.060 .0577 — .0623 7.00 6.962 — 7.038
.070 .0677 — .0723 8.00 7.958 — 8.042
.080 .0776 — .0824 9.00 8.953 — 9.047

.090 .0876 — .0924
10.0 9,930 — 10.07
20.0 19.88 — 20.12
30.0 29.82 — 30.16

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:

e i
- Em = E bias x —g5% = (V)

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

—
P el v
. 0000000 DO0ODOD | O = D booo codaa:

D Ny
BE00 OB O 400o6D4

il
See CAUTION [ci ' FI BEOD B ges YUYV E

’
Bracket 16048 A 160238
. Figure 4-8. Option 002 Int DC Bias Supply Test Setup.
EQUIPMENT:
DC Voltmeter ««ceveemeitieeanionnnenssnaesoneasacan HP 3465A/B
Test Leads  cvcviii ettt ieneeenennnanacnsennas HP 16048A
Bias Controller ...ttt HP 16023B

4-21
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4-22

PROCEDURE::

1.

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

Connect

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.

Set rear panel DC BIAS switch to INT #35V/100V (<.1uF) position.
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.
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(1isted in

Table 3-10) to correctly commumicate between external HP-IB devices and the
4274A through the interface bus cable.
98034 A .
HP 9825A [4
ol T T e - (== — 8
o ° O908 EeEERY O0 G —_
o857 558 T dooeen | [loutiis ‘
A1 =T —=1]% &850 § abs -vv7a it rivieiet
16047A NS
Figure 4-9. HP-IB Interface Test Setup.
EQUIPMENT:
L0 N o] T I e 3 A P HP 9825A
ROM L e e e e HP 98210A, 98213A
Interface Card with cable .................... HP 98034A

Sample capacitor (1000pF~ 1000,F)

PROCEDURE :

1.
2.

3
4.
5
6

11.
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 screwdriver).
Remove 4274A top cover.

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

bit 15 : 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:

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

Load test program as shown on Pages 4-24 through 4-27 1in calculator,
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. :
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9: if A$="n";1+A

10: lcl 7;ent "LISTEN= ¢ ,TALK=
11: if A$="n";l+A

12

13: if AS="n";1l+A

14: 1llc 7

15

1o: if A$S="n";1l+A

17: wrt 717,"Tl1";ent "LISTEN= 1
18: if A$="n";l+A

19: if A=l;prt "REMOTE/LOCAL TEST
2U: prt “REMOTE/LOCAL TEST

21: 0-A

22: prt "LISTEN/TALK TEST";spc 3
23: red 717,A,B;ent "LISTEN= 0
24: if A$="n";l+A

25: wrt 717,"T1";ent "LISTEN= 1
26: if AS="n";l+A

27: if A=l§prt "LISTEN/TALK TEST
28: prt "LISTEN/TALK TEST

29: prt “"END";spc 3

30: cli

3l: 1lcl 7

32: end

*32472

TEST PROGRAM 1
[PURPOSE]

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

(M)
(2) Local Lockout.
(3)
(4)

[PROGRAMMING]

: "Rb«UIE/LOCAL TEST":
¢ dim AS (1)
: 0+A

rcés(717)+8
prt "REMOTE/LCCAL TEST";spc 3

: rem 7
: wet 717,"T1";ent "LISTEN= 1
: 1f AS="n";1+A

,TALK= 0

Remote/Local Capability.

cli 7;ent "LISTEN= 0 ,TALK= 0 ,REMOTE= 1",AS

1-24

0 ,REMOTE= 0 ",AS$

: rem 717;ent "LISTEN= 1 ,TALK= 0 ,REMOTE=1 ",A§

: lcl 717;ent "LISTEN= 1 ,TALK= 0 ,REMOTE=0 ",AS$

,TALK= 0 ,REMOTE= 1

PASS";spc 3

,TALK= 1 ,REMOTE= 1

,TALK= 0 ,REMOTE= 1

Talk ,Address Disabled by Listen Address.
Listen Address Disabled by Talk Address.

REMOTE= 1" ,AS$

" A$

FAIL";spc 3;imp 2

", A$

", AS

(3)
(5)

(6)

(8)

FAIL";spc 3;jmp 2 (]O)

PASS";spc 3

Clears 4274A SRO Status Byte.

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

Addresses 9825A to talk and 4274A to
listen.

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

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

Sets REN to "1". Switches 4274A to
remote operation.

Prevents the device operator from
switching the unit to manual control.

Causes 4274A to revert to manual
control for future parameter modifi-
cations (REN remains at "1").
Returns to the status of Step 14.

Disables listen address by talk ad-
dress.

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

Controller Instructions
: Operator Response
Displays Printout v

0, REMOTE =1 If 4274A HP-IB Status Indi-
cators and Controller D1so1ay

LISTEN = 1, TALK

LISTEN = 0, TALK = 0, REMOTE = 1 are same, press "[¥]
CONTINUE] " 1in each ste-. If
LISTEN = 0, TALK = 0, REMOTE = 0 not, press "[@], [CONTINUE]".
LISTEN = 1, TALK = 0, REMOTE = 1 1
’ LISTEN = 1, TALK = 0, REMOTE = 0 |
LISTEN ==1, TALK = 0, REMOTE = 1 !

If all steps are correct, th1s
message is outputted.

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

SEMOTD o rEl TED

[ U I SR MR R o Pl

T ST

i H
. |

) . TS Tl T L T e e
Lioliemms i HLE rt:*} .

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]".

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

et
Iar]
4
I'n
-
I
¥
—i

L
ey |

<a
teed
1
e
1
]

-

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

T —i
RN B ay]
td 17

o
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TEST PROGRAM 2

[PURPOSE]

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

(1) Listener.

(2) Device Clear.

(18) ~

(26)

3 (35)
pc 3
3

Ri;snc 3

FAIL";spc 3;jmp 2

[ PROGRAMMING]

U: "LISTEWER TESi":

l: dim AS[50),281{1}

2: prt "LISTENER TEST";spc 3

3: rem 7

43 cli 7

5: enp "uvisplay A ? (1 thru 4)",A;spc 3

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

7: enp "Circuit Mode ? (1 thru 3)",C;spc 3
d: enp "Leviation Meas ? (0 thru 2)",D;spc
Y: enp "Frequency Step ? (11 thru 23)",F;s
10: enp “High Resolution ? (0 or 1)",H;spc
ll: enp “"Cata Ready ? (0 or 1)",I;spc 3
12: enp "Multiplier ? (1 thru 4)",M;spc 3
13: enp "LCRZ Range ? (11 thru 23,31,323",
l4: enp "self Test ? (0 or 1)",S:;spc 3

15: enp "Trigger ? (1 thru 3)",T;spc 3

16: fmt

17: fmt 2,"M",f1.0,"R",£2.,0,"S",£1.0,"T",f1,0
l8: wrt 717,"sT"

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

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

21l: gsb "K"

22: ent "Is key status true ? (y or n)",B$
23: if BS="n";prt "LISTENER TEST

24: prt "LISTENER TEST PASS"

T oprt "DEVICE CLEAR TEST
:oprt "eBisb";spe 3

: end

s ugo,

s owrt 717,"K"

t rac 717,403

: nrt A$;snc 3

: ret

13143

5: prt "DEVICE CLEAK TEST";spc 3

: clr 717

:ogsk "k"

t ent “"Is key status true ? (y or n)",i3$

if oS="n";rrt “CEVICE CLEAR TEST
pass”

Table 4-11.

;snc 3

FAIL";spc 3;jmn 2
;spc 3

from 9825A to 4274A.

Initializes device-dependent
functions to predefined state.

Transfers outputted data from 4274A

to 9825A.

1,"A",£1,0,"s",£1.,0,°C",£1,0,"D", 1.0, "F",£2.0,"F",£1.0,"I", f1.C

Controller Instructions and Operator Responses for Test Program 2.

Controller Instructions
Operator Response
Displays Printout
LISTEHER TEST
Display A 2 (1 thru 4) izrlay BT 0Lt
4 Input HP-IB program code
_ suffix in each step (see Table
Display B ? (1 thru 3) Bowo01o1 ] 3-11).
3 Example: A1 B3 C3 D2 F22 H1 IO
Circuit Mode ? (1 thru 3) Circuit Mode 9 M3 R20 S0 T3
1 thry 2
Deviation Meas ? (0 thru 2) Uzdation Meaz 7
(89 thry 21

4-26
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Table 4-11.

Controller Instructions and Operator Responses for Test Program 2 (Cont'd),

Controller Instructions

Displays

Printout

Operator Response

Frequency Step ? (11 thru 23)

High Resolution ? (0 or 1)

Data Ready ? (0 or 1)

Multiplier ? (1 thru 4)

LCRZ Range ? (11 thru 23,31,32)

Self Test ? (0 or 1)

Trigger ? (1 thru 3)

Al e L
B3 it ESR/G
C3 tviii i

D2 e e A%
F18 it 10kHz
S ON
OFF
M3 e x1
RIS i 1000pH
SO i OFF
T3 e HOLD/MANUAL

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

s key status true? (y or n)

If input remote program codes
and outputted key status data
are same, press "[Y],

', If not, press
"[n], [CONTINUE]".

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

Is key status true? (y or n)

If outputted key status data
and initial control settings
(A2 B; C1 DO F17 HO I0 M3 R31
SO T1) are same, press "[y],
CONTINUE] ".

If not, press " [n], [CONTINUE| ".

4-27
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TEST PROGRAM 3

Table 4-12.

[PURPOSE]

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

(1) Talker.
(2) Device Trigger.
[ PROGRAMMING]

0: "IALKER TEST":

l: prt "TALKER TEST";spc 3

2: dsp “"Ccnnect a capacitor to 16047A.";stp

3: prt "DATA OUTPUT TEST"

4: dim AS[50],B${50],C$[50],D$(50] ,ES[50],FS([1]
5: rds(717)+C

6: 1lcl 7

7: £lt 5

g: rem 7

9: cli 7

10: clr 717

11: wret 717,%"T31"

12: red 717,A,8B

13: prt A,B;spc 2

l4: ent "ls output data true ? (y or n)",F$(1]
15: if ¥S="n";prt "DATA OUTPUT TEST .
lo: .prt “DATA QUIPUT TEST

17: prt "COMPLETE DATA OUTPUT TEST"
ly: wet 717, "E"

ly: red 717,A$

2U: prt A$;spc 2

2l: ent "Is output data true ? (y or n)",F$[(1]
22: if r$="n";prt "COMPLETE DATA OUTPUT TEST
23: prt "COMPLETE DATA OUTPUT TEST
24: prt "DEVICE TRIGGER TEST"

23: trg 717

26: red 717,88

27: prt B$;spc 2

26: ent "Is output data true ? (y or n)",F$[1l]
2$: if ¥K$="n";prt "DEVICE TFIGGER TEST

Ju: prt "DEVICE TRIGGER TEST
31: ort 'REFERCNCE VALUE TEST"
32: wrt 717,"st"

33: wrt 717,"RE"

34: reda 717,C$

35: prt C$;spc 2

3uo: ent "Is output data true ? (y or n)",F$[1)
37: if r$="n";prt "RLFERENCE VALUE TEST

38: prt "REFEREJWCE VALUE TESY

3y: prt "IEST SIG LEVEL CHECK TEST"
40: wrt 717,"LV"

4]: rea 717,08

423 prt L$;spc 1

43: wtrt 717, "LAY

44: red 717,E$

45: prt E$;spc 2

4u: ent "Is cutput data true ? (y or n)",F${1]
47: if F$="n";prt "TEST SIG LEVEL CHECK TEST
48+ prt "IEST SIG LEVEL CHECK TEST
4%: prt "LNL";spc 3

5U: end

*9600

FAIL";spc
PASS";spc 3

FAIL";spc
PASS";spc 3

FAIL";spc
PASS";spc 3

FAIL";spc
PASS";spc 3

FAIL";spc
PASS";spc 3

(25) Causes 4274A to simultaneously in-

3;3jmp

3; jmp

3:3mn

3;jmn

3;jmn

itiate a device-dependent action.

Controller Instructions and Operator Responses for Test Program 3,

Controller Instructions

Displays Printout

Operator Response

Connect a capacitor to 16047A

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

4-28
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Table 4-12.

Controller Instructions and Operator Responses for Test Program 3 (Cont'dx

Controller Instructions

Displays

Printout

Operator Response

Is output data true? (y or n)

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

Is output data true? (y or n)

If outputted data is true,

press "[y], [CONTINUE]" {see
paragraph 3-82). If not,
press "“[n], [CONTINUE]".

Is output data true? (y or n)

If outputted data is trqe,

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

press "([n], [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], [CONTINUE|] " (see

paragraph 3-84). If not,
press "[0], ONTINU "

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

Is output data true ? (y or n)

If outputted data is true,

press "[y], [CONTINUE]" (see
paragraph 3-86 . If not,

press "[m], [CONTINUE] ".

4-29




Section IV

PERFORMANCE TESTS

Model 4274A

CENOnEs WN—C

TEST PROGRAM 4
[PURPOSE]

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

(1) Service Request.

(2) Serial Poll.

[ PROGRAMMING ]

"SRG TEST":

: ort "SRQ TLST";spc 3

: £xd 0

: oni 7,“SRC"

rem 7

cli 7

clr 717

rds(717)+A

0+A;prt “"LATA REALY";wrt 717,“I1T3E";gsk "LOOP"
0+A;prt "SELF 'fESP -PASS";wrt 717,"10S1";gsh "LOOP"
: O+Ajprt
2 O+Ajprt
: 0+A;prt
: 0+A;prt
: wrt 717,"ST";gsb “LOOP"

: O+A;prt “"SYNTAX ERROR";wrt 717,"A5";asb "LOOBR"
b: prt "END";spc 3

: end

5: "LOOP":eir 7,128

“SELF TEST -FAIL";wrt 717,"Al";gsb
"ZERC UFFSET -PASS";wrt 717,"S020";gsb

"Err5";wrt 717,"T1";wait 9000

19: if bit(0,A)=1l;prt A;spc 3;ret
20: if bit(l,A)=l;prt A;spc 3;ret
2): if bit(2,A)=l;prt A;spc 3;ret
22: if bit(3,A)=l;:prt A;spc 3;ret
23: gto "“LOOP"

24: "SRQ":rds(717)+A

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

26: prt "OTHER DEVICE SRQ";spc 3
27: "IRET":eir 7,128

28: iret

*13153
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"1.0OB"

",OOP"

"ZERQ OFFSET -FAIL(Errl)";wrt 717,"2S";gsb "LOOP"

(3)

(18)

(27)

(28)

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.

After service subroutine is com-
pleted, return to the step that
follows step 7, 8 or 9 (as appropri-
ate) to main programming sequence.



Model 4274A

PERFORMANCE TESTS

Section IV
Table 4-13

Table 4-13,

Controller Instructions and Operator Responses for Test Program 4.

Controller Instructions (Printout)

Operator Response

o o e
=i =
et _—

Outputted SRQ Status Byte data
65 (= 01000001).

should be

Outputted SRQ Status Byte data
68 (= 01000100).

should be

Outputted SRQ Status Byte data

- 76 (=01001100).

should be

Outputted SRQ Status Byte data
68 (= 01000100).

should be -

Outputted SRQ Status Byte data
76 (=01001100).

should be

Outputted SRQ 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
Multi Frequency LCR METER Date }
Serial No.
Paragraph Results
Number TEST Minimum Actual  |Maximum
4-9 TEST FREQUENCY ACCURACY TEST ;
100Hz 99,99Hz 100.07Hz
120Hz 119.99Hz 120.01Hz
200Hz 199.98Hz 200.02Hz
400Hz 399.96Hz '1400.04Kz -
1000Hz 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. !
4-1 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 :
Opt. freq.
Opt. freq. |
mv rms f
OSC 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 T1kHz -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. . 1lkHz 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. E )
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 vV +10.0fF |
100kHz CV -7.0fF CV +7.0fF -
Opt. freq. E )
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 vV +64.0fF
100kHz CV -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 vV -.016pF| C V +.016pF
10kHz CV -.013pF CV +.013pF
20kHz CV -.012pF CV +.012pF
40kHz CV -.037pF C V +,037pF
100kHz CV -.034pF C V +.034pF

*C V = Calibrated Value

iii



iv

. Results
Paraaranh 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-.070pF] ——— |C V +.070pF
10kHz CV -.040pFf ——— . |[C V +.040pF
20kHz CV -.030pF] — |C V +.030pF
40kHz CV-.037pF] —_ |C V +.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-.610pFf ——— |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 — |0 +.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
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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. freqg. ( )
( )
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 T1kHz 0 -.00090 0 +.00090
Opt. freq. ( )
(
100pF Range. MULTIPLIER: x1

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

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

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

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

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

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 CV -6.10pF C V +6.10pF
TkHz CV -3.10pF C V +3,10pF
2kHz CV -2.10pF C V +2.10pF
4kHz CV -.70pF CV +.70pF

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

Opt. freq. ( )
« )

*C V = Calibrated Value




b A Results
Nﬁ&ﬁgcap 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 +.00090
Opt. freq. ( )
(
1000pF Range. MULTIPLIER: x5

Capacitance. PRL 100Hz C V -1.3pF CV +1.3pF
120Hz CV -1.3pF C V +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 CV +1.6pF

10kHz CV -1.3pF CV +1.3pfF

20kHz CV -1.2pF CV +1.2pF

40kHz CV -1.6pF CV +1.6pF

100kHz CV -1.3pF C V +1.3pF

SER TkHz CV -1.3pF CV +1.3pF

Opt. freq. g )

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 -.0009%0 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 CV -4.0pF C V +4.0pF
200Hz €V -3.0pF C V +3.0pF
400Hz CV -1.6pF C V +1.6pF

TkHz 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 CV +1.6pF

i €V = Calibrated Value’

-



%

Paragraph

Results

Opt. freq.

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

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

1kHz 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 -31pF — | CV +31pF
120Hz CV -31pF — | CV +31pF
200Hz CV -21pF — | CV +21pF
400Hz CV-7,0pF| —_ | CV +7,0pF

1kHz CV-4,0pF[ —— | CV +4,0pF

2kHz CV-3.0pF] — | CV +3.0pF

4kHz CV-1.6pF| —_ | CV +1.6pF

10kHz CV-1.3pF] — [ CV +1.3pF

20kHz CV-1.2pF| — | CV +1.2pF

40kHz CV-T.6pF| —— | CV +1,6pF

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

Dissipation. PRL 100Hz 0 -.01080 — | 0 +.01080
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
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

( )
( )

*C V = Calibrated Value



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 CvVv-.13 CV+.130
20kHz CV-.13 CV+.130
40kHz CV-.13 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 +.13
freq ?
10002 Range. MULTIPLIER: x5
100Hz CV -4.0Q CV +4.0Q
120Hz CV -4.09 CV +4.0Q
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 +4,0Q
10kHz CV -4,0Q CV +4.0Q
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 -4,00 CV +4.0Q
freq ?
100022 Range. MULTIPLIER: x0.1
Within test Timit at any CV-4.00 CV +4.0Q

freq ?

iii

*C V = Calibrated Value.
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Paragraph

Results

TEST -
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
(Continued)
10kQ Range. MULTIPLIER: x5
100Hz C Vv -40Q C V +400
120Hz C Vv -40Q C V +400
200Hz C Vv -40Q C vV +400
400Hz C Vv -40Q C V +40Q
TkHz CV -409 C VvV +400Q
2kHz C Vv -400 C V +40Q
4kHz C V -400 C V +40Q
10kHz C VvV -40% C V +400
20kHz C Vv -40Q C V +40Q
40kHz C VvV -40Q C Vv +400
100kHz C VvV -40Q C V +400
Opt. freq. ( )
( )
10k Range. MULTIPLIER: x1
Within test Timit at any CV -40Q C vV +400
freq ?
10k Range. MULTIPLIER: x0.1
Within test 1imit at any C VvV -400 C vV +409
freq ?
100k Range. MULTIPLIER: x5
100Hz C V -4000 C V +4000Q
120Hz C V -400Q C V +4009Q
200Hz C VvV -4000 C V +400Q
400Hz C V -4000 C vV +4000Q
TkHz C V -4000 C V +4009Q
2kHz C Vv -4000 C v +4009
dkHz C VvV -4000 C V +40080
10kHz C vV -4000 C vV +400Q
20kHz C vV -4000 C VvV +400Q
40kHz C vV -400Q C V +4002
100kHz C vV -4009 C vV +400%
Opt. freq. (
(
100k, Range. MULTIPLIER: x5
Within test Timit at any C vV -400Q C VvV +400Q
freq ?
100k Range. MULTIPLIER: x0.1
Within test Timit at any C vV -400Q C VvV +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 -0.23pH CV +0.23uH
100mH Range. MULTIPLIER: x5
(C.V=>_Lm-= ) 1kHz C V -0.40mH C VvV +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 +1.50m
400Hz 0 -1.50m 0 +1.50mQ

TkHz 0 -1.50mQ 0 +1.50mQ

2kHz 0 -1.50mQ 0 +1.50mn

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 +.0130Q
120Hz 0 -.0130Q 0 +.01300
200Hz 0 -.0130¢ 0 +.01300
400Hz 0 -.01300 0 +.0130Q

1kHz 0 -.0130Q 0 +.0130Q
2kHz 0 -.0130Q 0 +.01300
4kHz 0 -.01308 0 +.0130Q
10kHz 0 -.0130Q 0 +.01300
20kHz 0 -.01300 0 +.01300
40kHz 0 -.0130% 0 +.01300
T00kHz 0 -.0130Q 0 +.0130Q

Opt. freq. ( )

( )

4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY)
.000Vv -.0020v .0020v
.002v .0000v .0040v
.005v .0030V .0070v
010V . 0080V .0120v
.020V L0179y L0221V
.050V .0478y .0522vV
100V .0975V . 1025V
.200vV L1970V L2030V
500V L4955y .5045Y
1.00V L9910V 1.009V
2.00V 1.986Y 2.014y
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 19.88V 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 '
00.5V 0.450v 0.550vV
01.0v 0.940V 1.060V
02.0v 1.920V 2.08vV
05.0vV 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
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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 500.05kz
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 100.07kHz
Opt. freq.
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. fregq.
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)
ny 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 Max imum
4-13 SELF OPERATING TEST (Continued)
STEP 5. DISPLAY A, TkHz 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 30kHz CV -4.8fF C Vv +4 8fF
50kHz CV -4,5fF C V +4.5fF
100kHz C VvV -4.3fF CV +4.3fF
SER 30kHz CV -4.8fF C Vv +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: xI1
Capacitance. PRL 30kHz CV -12.0fF C VvV +12.0fF
50kHz CV -10,0fF C VvV +10.9fF
100kHz CVv -7.0fF C Vv +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 Vv -84.0fF C vV +84.0fF
50kHz C V -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 C V +.018pF
. 5kHz CV -.015pF C V +.015pF
10kHz CV -.013pF C V +.013pF
30kHz C VvV -.038pF CV +.038pF
50kHz C V -.035pF C VvV +.035pF

*C V = Calibrated Value



iv, .

Results
Paraaranh TEST ;
Number Minimum Actual Max imum
4-15 CAPACITANCE ACCURACY TEST
(Continued)
100kHz CV -.034pF] _—___ |CV +.034pF
SER 3kHz CV-.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]
Capacitance. PRL 3kHz CV -.080pFf] — |CV +.080pF
5kHz CV -.060pFf —— |C V +.060pF
10kHz CV -.040pF] — |C V +.040pF
30kHz CV -.1M0pFf — {CV +.110pF
50kHz CV -.080pF] —— |CV +.080pF
100kHz CV -.034pFf] ——— |C V +,034pF
Opt. freq. ( ) -
Dissipation. PRL 3kHz 0 -.00160 — . |0 +.00160
5kHz 0 -.00210 — |0 +.00210
10kHz 0 -.00180 -— |0 +.00180
30kHz 0 -.00130 — {0 +.,00130
50kHz 0 -.00230 {0 +.00230
100kHz 0 -.00170 {0 +.,00170
Opt. freq. ) -
10pF Range. MULTIPLIER: x0.1
Capacitance. PRL 3kHz CV-.810pF] ——— |C V +.810pF
5kHz CV -.510pF| — [CV +.510pF
10kHz CV -.310pF| —_ [C V +.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 — 10 +.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 C V +.15pF
100kHz CV -.13pF CV +,13pF
SER TkHz CV -.16pF Cv +.1QpF
Opt. freg. ( ) !
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 1kHz 0 -.00090 0 +.0009p
Opt. freq. ( ) |
100pF Range. MULTIPLIER: x1
Capacitance. PRL _ 300Hz C V -.90pF C V +.90pF
500Hz CV -.60pF C V +.60pF
1kHz C V -.40pF C V +.40pF
3kHz CV -.18pF CV +.18pF
5kHz CV -.15pF C VvV +.15pF
10kHz CV -.13pF CV +.13pF
30kHz CV -.18pF CV +.18pF
50kHz CV -.15pF C V +.15pF
100kHz CV-13pF} _______ |CV +.13pF
Opt. freq. ( ) '
Dissipbation. 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 V +3.10pF
3kHz CV -.90pF C V +.90pF
5kHz CV -.60pF C.V +.60pF
10kHz CV -.40pF C VvV +.40pF
30kHz CV -.18pF CV +.18pF
50kHz CV -.15pF C Vv +.15pF
100kHz CV -.13pF CV +.13pF
Opt. freq. ( ) ;

*C V = Calibrated Value



Results

zﬂgig: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 C V -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 VvV +1.8pF

S5kHz 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 €V -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 +.000°0
30kHz 0 -.00160 0 +.00160
50kHz 0 -.00120 0 +.00120
100kHz 0 -.00090 0 +.00090
SER 1kHz 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 C V +1.5pF

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

i *C vV = Calibrated Value:




Opt. freq.

Results

Paragr‘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 +.,00175
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 — | CcV+31pF
120Hz C V -31pF — | CV +31pF !
300Hz CV-9.0pF| — | CV +9.0pF !
500Hz CV-6.0pF| —___ | CvV+6.0pF

TkHz 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
1000 Range. MULTIPLIER: x5
100Hz CV-.13 CV+.13
120Hz CV-.13 CV+.13
300Hz CV-.13q CV+.13
500Hz CV-.13 CV+.13
TkHz CV-.13 CV+.13
3kHz CV-.13 CV+.130
5kHz CV-.13 CV+.13
10kHz CV-.130 CV+.130
30kHz CV-.13 CV+.130
50kHz CV-.13 CV+.130
100kHz CvVv-.13 CV+.13
Opt. freq. ( )
(
10092 Range. MULTIPLIER: x1
Within test Timit at any Cv -.13 CV +.,130
freq ?
100Q Range. MULTIPLIER: x0.1
Within test Timit at any CVv-.130 CV +.130
freq ?
10009 Range. MULTIPLIER: x5
100Hz CV-4.00 CV +4.0qQ
120Hz CV -4.0Q CV +4.0q
300Hz CV-4.00 CV +4.0Q
500Hz CV -4.0Q CV +4.0Q
1kHz Cv -4.00Q CV +4.0Q
3kHz CV -4.00 CV +4,00Q
5kHz CVv-4.00 CV +4.0Q
10kHz CV -4.00 CV +4.0Q
30kHz CV-4.00 CV +4.00Q
50kHz CV -4.00 CV +4.0Q
100kHz CV-4.00 CV +4.00
Opt. freq. ( )
( )
10002 Range. MULTIPLIER: x1
Within test limit at any CVv-4.0Q CV +4.0Q
freq.?
10009 Range. MULTIPLIER: x0.1
Within test Timit at any CV-4.00 CV +4.00

freq.?

iii.

*C V = Calibrated Value.




.

Paragraph Resul ts
TEST -
Number Minimum Actual Max imum
4-17 RESISTANCE ACCURACY TEST
(Continued)
10k Range., MULTIPLIER: x5
100Hz C Vv -40Q C vV +400
120Hz C Vv -40Q C vV +400
300Hz C VvV -409 C V +40Q
500Hz CV -400 C V +400
1kHz CV -400 C vV +408
3kHz CV -400 C VvV +400
5kHz C VvV -40Q C V +40%
10kHz €V -400 C V +400
30kHz C Vv -400 C V +400
50kHz C Vv -40Q C VvV +40Q
100kHz CV -40Q C vV +400
Opt. freq. ( )
(
10k Range. MULTIPLIER: x1
Within test 1imit at any C Vv -400 C vV +400Q
freq.?
10k Range. MULTIPLIER: x0.1
Within test 1imit at any C Vv -408 C V +40Q
freq.? ‘
100k Range. MULTIPLIER: x5
100Hz C V -40090 C VvV +400Q
120Hz C Vv -4000 C V +4000
300Hz C V -4000 C V +400%
500Hz C vV -4009Q C vV +4000
TkHz C VvV -400Q C V +4009
3kHz C V -4009 C vV +400Q
5kHz C VvV -4000 C VvV +400Q
10kHz C vV -4009 C V +4000.
30kHz C VvV -4000 C V +4009
50kHz C vV -4000Q C V +400Q
100kHz C vV -400Q C V +400Q
Opt. freq. ( )
(
100ks; Range. MULTIPLIER: x5
Within test 1imit at any C VvV -400Q C V +400Q
freq.?
100k Range. MULTIPLIER: x0.1
Within test Timit at any C vV -400Q C v +400Q

freq.?

*C V = Calibrated Value.




Paragraph TEST Results
Number Minimum Actual Max imum
4-19 INDUCTANCE ACCURACY TEST
100uH Range. MULTIPLIER: x5
(C.v=1Lm= } 100kHz CV=0.23pH—_ | CV +0.23uH
100mH Range. MULTIPLIER: x5
(C.V=1Lm= ) TkHz CVv-0.40mHl | CV +0.40mH
4-21 FREQUENCY-PHASE ACCURACY TEST
1000m2 Range. 100Hz 0 -1.50mQ 0 +1.50mQ
120Hz 0 -1.50m 0 +1.50m
300Hz 0 -1.50mQ 0 +1.50mQ
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 +1.50mQ
30kHz 0 -1.50mQ 0 +1.50mQ
50kHz 0 -1.50mQ 0 +1.50mQ
100kHz 0 -1.50mQ 0 +1.50mQ
Opt. freq. )
( )
10Q Range. 100Hz 0 -.01300 0 +.0130Q
120Hz 0 -.0130Q 0 +.01300
300Hz 0 -.01300 0 +.01300
500Hz 0 -.01300 0 +.01300
TkHz 0 -.01300 0 +.0130Q
3kHz 0 -.0130Q 0 +.01300
5kHz 0 -.01300 0 +.01309
10kHz 0 -.01300 0 +.01300
30kHz 0 -.01300 0 +.01300Q
50kHz 0 -.01300 0 +.01300
100kHz 0 -.01300 0 +.01300
Opt. freq. )
( )
4-23 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY)
: . 000V -.0020v — | .0020v
.002v . 0000V | .0040v
.005v .0030v | .o070v
.010v .0080V —__|.0r20v
.020v 0179y -_ ] .0221V
.050V .0478v ] .0522v
100V .0975v _ |.1025V
.200V .1970v - | .2030v
.500v L4955y | .5045v
1.00V L9910V — | 1.009v
2.00V 1.986Y - |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 -0.040v 0.040V
00.2V 0.156Y 0.244y
00.5V 0.450V 0.550vV
01.0v 0.940v 1.060V
02.0vV 1.920V 2.08v
05.0V 4,86V 5.14V
10.0V 9.76V 10.24V
20.0V 19.56V 20.44vy
50.0V 48,97V 51.03V
90.0vV 88.18V 91.82V

X1,
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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 1is once every
six months. All adjustable components refer-
red to in individual adjustments are sum-
marized in Table 5-1 and these locations can
be identified 1in Section VIII. If proper
performance cannot be achieved after adjust~
ment procedure has been performed, refer to
Section VIII Troubleshooting Procedures.

Note

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

5-3. SAFETY REQUIREMENTS.

5-4. Although the instrument has been de-
signed in accordance with international safe-
ty standards, this manual contains informa-
tion, cautions and warnings which must be
followed to ensure safe operation and to keep
the instrument 1in safe condition. Adjust-
ments described in this section should be

performed only by qualified service personnel.

WARNING

ANY INTERRUPTION OF THE PROTECTIVE
(GROUNDED) CONDUCTOR (INSIDE OR 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 st%]]
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 s 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 is 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 Tocations 1is given in Figure
8-13. The locations of individual board as-
semblies are shown in board assembly. compo-
nent location 1illustrations included 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 A11R3 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 in phase
A2R8 tracking amplifier (preadjustment).

5-25 A1R1 OFFSET To minimize residual offset 1in buffer
Al1C2 amplifier at all frequencies.

5-26 AZR1 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(ADJIY) fiers to maximize measurement accuracy.
A4R11(ADJS8)

5-28 A4R6 (ADJ11) ATTENUATOR | To set accurate amplifier gains and at-
A4C4(ADJ14) AND GAIN tenuations for x1, x1/10 and x1/100 am-
A4C5(ADJ13) 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(10kR) RESISTOR sistance to maximize measurement accura-
ATR15(1kQ) & cies on each range at 1.00 kHz and to set
ATR12(100%) BUFFER appropriate gain in range resistor buffer
ATR8(100) AMP GAIN amplifier at 100kHz.

A4R1(ADJ4)
A4C3(ADJ5)

5-31 A1C11(100kQ¢)| RANGE To minimize residual phase offset that
A1C10(10kQ¢) | RESISTOR especially occurs at higher frequencies
A1C9(T1kQ¢) PHASE in the range vresistor of bridge circuit
A1C7(10%0) to maximize measurement accuracies for

all frequencies.
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Model

(refer to paragraph 5-28).

4274A Section V
Table 5-2
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 AIC8 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 bHP 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  A4ADJ10
(A4C6), change its value to
9 to 35pF (refer to para-
graph 5-27).
A4C8 HP 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, vresidual 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 4.64k® |To minimize residual DC off-
A4R13 HP P/N: 0698-3155 R: FXD 4.64kQ |set voltage 1in process am-
A4R54 HP P/N: 0698-3155 R: FXD 4.64kQ |[plifier (refer to paragraph
A4R63 HP P/N: 0698-3155 R: FXD 4.64kQ |5-20).
(Para. 5-20)| Jumper wire (0Q)
A4R18 HP P/N: 0698-3430 R: FXD 21.5Q Maximizes attenuator accura-
(Para. 5-28)[HP P/N: 0683-1015 R: FXD 1009 cy of x1/10 amplifier. If
unadjustable with  A4ADJTI
(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 5.6Q resistor
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Section V
Paragraphs 5-16 to 5-17

the

Model 4274A

Table 5-2. Factory Selected Components (sheet 2 of 2),
A4R28 >HP P/N: (0683-0565 R: FXD 5.69 Maximizes attenuator accura-
(Para. 5-27) HP P/N: 0683-1005 R: FXD 1080 cy of x1/2 amplifier. If un-
adjustable with only A4ADJ7
(A4R10), add 100 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 A4ADJS8
(A4R11), add 5.6Q 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
adjustment controls this procedure
ca . . N 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 Tlocal (MODULATOR) Para. 5-31
power line voltage. Program Memory
Test described on page 3-1 and the A?P8ﬁ§;4igg?03 Para. 5-22
SELF TEST procedure in Figure 3-0
on page 3-0 should be completely A4 04274-66504 Para. 5-20
performed and _successfully passed (PROCESS AMP) Para. 5-31
before progressing to adjustment A5 04274-66505 Para. 5-19
P y (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 POS- A1l 04274-66511 Para. 5-18
SIBLE ELECTRICAL SHOCK HAZARDS AND (POWER SUPPLY)
ooyl INJURY, USE INSULATED AD- A21 04274-66521 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

Y]
TOAIITPO | TO CHASSIS
! ;- T
' £l O P EECEERIGE
aoooooe ooooooo o :@ T] z “:f’%%ﬁ Bogmm cwrTy

Figure 5-1. A1l Power Supply Voltage Adjustment.

EQUIPMENT:
DIGITAL VOLTMETER ......ccvvvnnn HP 34658
PROCEDURE :
a. Set 3465B controls as follows:

FUNCTION .ovvvnninvnininnnne, v
RANGE ..vvveiiiiinnnnnnnnn. 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, TPI0 and TP17 are within values
listed below:

TEST POINT DVM TOLERANCES
A11TP17 ( +5V) 4.90 - 5.10
A11TP10 ( -5V) -4.90 - -5.10
ANITP 1 (+12V) 11.76 - 12.24
AT1TP 5 (-12V) -11.76 - -12.24

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

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 until display count is -10+5 counts on Dis-
play B.

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

To minimize residual DC offset voltage in process amplifier.

TO TO ASTP4
A4TP3

TN

10. 1 PROBE

scnr pamet

= o BT ekl g ey
©OOO© (- Bogh & aow

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

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

PROCEDURE:

a. Set 1740A controls as follows:

VOLTS/DIV ......... .01v/div (USE 10:1 probe)
TIME/DIV tvveeeiiiiiiiiiiiinnnnnnnns Sms/div
INPUT ettt itittenonnaans DC
TRIGGER vvivvvreeriiiiiiiiiiiiieninnnnnns EXT
N o NORMAL
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Paragraph 5-20

ADJUSTMENTS

. Remove the three miniature connector cables from A4 board.

. Press 4274A [SELF TEST] key and [A |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 A4ADJT (A4R5) to flatten and balance square waves (:) and (:)

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

Lons/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,

«—y

Figure 5-4. Waveforms after Adjustments with A4ADJT and A4ADJZ.

i. 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.

 €—()v

Figure 5-5. Waveforms Typically Adjusted.

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

ADJUSTMENTS

4274A

Note

If these adjustments can not be made to spe-
cified 1imit, change values of A4R12, A4R13,
A4R54 and A4R63 in accordance with table below:

AV1<-100mY

AV1>+100mV

AV2<~100mV

AV2>+100mV

A4R13 (4.64kQ)

A4R54 (4.64kQ)

A4R63 (4.64kQ)

Component | A4R12 (4.64kR)
Jumper Wire Jumper Wire Jumper Wire Jumper Wire
(02) (0Q) (o) (oQ)
Note
I[f 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.
. 10t | PROBE
TO CHASSIS r1\\ﬁ TO A6TPI
[ C Etiiia
RF Voltmeter I _
”'j7‘ o T
© © i
Figure 5-6. A6 Oscillator Adjustment.
EQUIPMENT:
OSCILLOSCOPE ......... HP 1740A
1 HP 3400A
PROCEDURE :
a. Set 4274A controls as follows.
SELF TEST tiieiiereerenrecncnneonnes OFF
OTHER CONTROLS .......ccee.. Any Settings

CAUTION

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

OFF!
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Paragraph 5-22

ADJUSTMENTS

. Set oscilloscope controls as follows:

V/DIV ........ 0.02V/div (USE 10:1 probe)
INPUT ..eennnen eetetireeceneere s AC
SWEEP tvviriiiiii it iiiieeians, NORMAL
TRIGGER «.vuiiiiviiiiiiiiiiiiiinnnn. INT

. Connect 10:1 probe to A6TPT and ground lead to 4274A chassis as

shown in Figure 5-6.

. Observe displayed waveform at all test frequencies of 4274A and

check that these waveforms do not have any visible distortion.
Note

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

. Set 4274A FREQUENCY to 1.00kHz.

. Connect voltmeter plus input to A6TP] and minus input to 4274A

chassis with BNC-to-alligator clip cable.

. Adjust A6R3 until 3400A reading is 500mVrms.

. Observe that peak-to-peak values of displayed waveform are within

1.2V P-P to 1.6V P-P for all test frequencies.

5-22. A3 POWER AMPLIFIER ADJUSTMENT.

PURPOSE :

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

BNC TO BNC
Figure 5-7. A3 Power Amplifier Adjustment.

EQUIPMENT:

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

PROCEDURE:

. Set 4274A controls as follows:

MULTIPLIER vuivriiirriieiiiieeennnnn X1
OSC LEVEL wuiivnrnneneennnennrnnneannns CW
SELF TEST thitiiinreiernnenrenernnenn OFF
OTHER CONTROLS ., .vvnivennnn. 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.

¢. 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 ach1eve
optimum bridge balance.

TP
a2 TO A2TP6
BOARD

TO A2TP4

} BEBbBB
:

i:';‘

0&00 GRE § ot aEEa

©OOO®® [+ Gooo 8 858 TUTTH

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) in A2 slot and install
A2 board in extender.

Note

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

c. Set 4274A test frequency to 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 ti ittt i ittt ceeenacncnnnnnnn AUTO A VS B



Model 4274A Section V

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 f1gure is display-

ed. Don't be too sensitive about getting a precise circle-shaped
figure.

g. Remove both cables, osc11loscope and extender board from 4274A and
replace A2 board.

Note
Proceed to Section VIII A2 MODULATOR trouble-
shooting if a circle-shaped figure cannot be
displayed.
5-24. A2 MODULATOR ZERO OFFSET PREADJUSTMENT.
PURPOSE :

To eliminate residual offset in phase tracking amplifier.

© @006 1

A

Figure 5-10. A2 Modulator Zero Offset Preadjustment.

EQUIPMENT:

Open termination (0S) ..evvevunnn. BNC-to-BNC cable
(10cm long, 2ea required)

Note

Use OPEN (os) termination of the HP 16074A
Standard Resistor Set (if available).
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Paragraph 5-25

ADJUSTMENTS

Model 4274A

PROCEDURE:

a.

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. DiseLAY 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. '

!

. Alternately adjust A2R1 and A2R8 until display counts are within

10 counts for both Display A and Display B. The adjustments of
A2R1 and A2R8 are interactive for both displays. Therefore, do the
adjustment bit-by-bit.

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 ..ivvvnvnennnn 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.

Set 4274A test frequency.to 1kHz. See figure below.

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

d. Adjust AIR1 wuntil 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.
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) ......... BNC-to-BNC cable
(10cm Tong, 2ea required)
Note
Use Open (os) terminator.of 16074A standard
Resistor Set if it's available.
PROCEDURE :
a. Set 4274A controls as follows:
FREQUENCY .iiviiiierececonoancenans 100kHz
MULTIPLIER ttiiiiiiiitiiieieenennenens X1
VERNIER . .iiiiiiniiiriinenennreanane full CW
SELF TEST tiiirrerieieneneenenannrnnanes 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[A%Z]key and check that a figure "7" appears on unit indi-
cator of Display A. See figure below. ‘

DISPLAY A

d. Alternately adjust A2R1 and A2R8 until 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

. Press 4274A [STORE| key and press RANGE [UP] or [DOWN] keys until

figure a "30" appears on unit indicator of Display B. See figure

below. ,_D.smv .

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.

. Change 4274A LEVEL MULTIPLIER to x5 and press RANGE [UP] or [DOWN

key wuntil a figure "31" appears on unit indicator of Display B.
See figure below. _

DISPLAY B

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.

. Change 4274A test frequency to 10kHz and press 4274A key.
. Check that a figure "7" appears on unit indicator of Display A.

See figure below.

DISPLAY A
.

. Alternately adjust A2R1 and A2R8 until 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 (os) ........ BNC-to-BNC cable
(10cm long, 2ea required)
PROCEDURE;
a. Set 4274A controls as follows:

FREQUENCY tiiiriiinninerrernnennnss TkHz

SELF TEST tiiiiiniiieiensneenaoenenans ON

OTHER CONTROLS v..vvevuvnnnnn Any Settings

. Connect both BNC-to-BNC cables .to 4274A UNKNOWN terminals as in

5-26 step b.

. Press 4274A[Q]key and check that a figure "2" appears on unit indi-

cator of Display A. See figure below.

DISPLAY A




Model 4274A Section V

Paragraph 5-28

ADJUSTMENTS

d. Adjust A4ADJ7 (A4R10) wuntil display count is within -1000.0020
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.

DISPLAY A

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

i. Change 4274A test frequency to 1kHz.

j. Adjust A4ADJI8 (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 unadjustable
with A4ADJ9 (A4C7), go to A4 troubleshooting tree.

Note

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

5-28. A4 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 (0S) ........ BNC-to-BNC cable
(10cm Tong, 2ea required)
PROCEDURE :
a. Set 4274A controls as follows:
FREQUENCY ivrireneennnennonennananes TkHz
SELF TEST teerieniereneerenenanneannnns 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.

DISPLAY A




Section V
Paragraph 5-28

ADJUSTMENTS

. Adjust A4ADJTT (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%t20 counts

for Display B.

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

indicator of Display A. See flggfe below. :

~jgoooo - 1

. 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
womoer | RS | Frequency | ADIUSTABLE | prspiay a  |prseLav 8
) o3 1.00kHz A4ADJ7 ~1000. 00420
100kHz A4ADST0 L0020
1.00kHz A4ADJS ~1000. 0020
3 ESR/G 100kHz A4ADJ9 .00£20

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

. 78 1.00kHz A4ADJTT ~1000.00£20
100kHz A4ADJ14 .00£20

" 1.00kHz . A4AADJY2 -1000.00+20
5 100kHz ALADI13 00£20

5-16
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ADJUSTMENTS
‘ 5-29. A3 °TEST SIGNAL LEVEL MONITOR ADJUSTMENT.
PURPQSE:
* To establish a precise indication of test signal level when and
are pressed.

* TOA3TP3 rl) TO CHASSIS

L ] RF_Voltmeter

= E— —
o =] i @
. . #‘
Figure 5-11." A3 Test Signal Level Monitor Adjustment.
. EQUIPMENT:
RF VOLTMETER ........ HP 3400A
TEST FIXTURE ........ HP 16047A

i Note

Use open terminator (os) of 16074A Resis-

tor Standard Set if available.

PROCEDURE:
a. Rotate OSC LEVEL Vernier fully CW and check that marker pointer
‘ of Vernier knob points to a position approximately 10 degrees
above the 1 scale reading as shown in figure below.
0-¢\ ,o.s
O

Note

If necessary, Tloosen the two knob 1ock
screws and reset knob.

b. Set 4274A controls as follows:

. FREQUENCY .iviiivniiiiiinnnnnnennnn 1.00kHz
OSC LEVEL vvvvunvenvnennnnennss 1 (exactly)
MULTIPLIER +.viiiiiiiiiiinineinennnnnnnn X5
SELF TEST uiitiiiiiinteerennnnennnnnees OFF
OTHER CONTROLS ..v.vvvernnnnn. Any Settings
. c. Connect 16047A to 4274A UNKNOWN terminals as shown Figure 5-11.

d. Press 4274A TEST SIGNAL LEVEL CHECK @ key and check that Tamp
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 OSC LEVEL CW to 1 and adjust A3R1 until 5.00Vrms is display-
ed.
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h. Repeat steps e through g as necessary.

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

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

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

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

MULTIPLIER | x.01 x.1 X1 x5
SETTING

0SC LEVEL 1 1 1 1 0.6 0.2
DISPLAY UPPER L011 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.

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 | 4.40vV
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.

1. Change 4274A controls as follows:

FREQUENCY +.vuiivenieinnesccncnannnns TkHz
OSC LEVEL vuuivurennnconensannasnnannns 1
MULTIPLIER 4evvevenveevocnusonesnacsns KD
SELF TEST teiverreerencrsncoonnnnanns OFF.
OTHER CONTROLS ..... cesesnae Any Settings

m. 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.

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

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

PURPOSE:

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

T

o o (BREdH Be :
GBI mEE E
o Jerdwd ol mirie foGu

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

EQUIPMENT:
STANDARD RESISTOR ........ 100k2+0.03%
Useable frequencies: 10kQ+0.03% | 16074A Standard Resistor Set
(up to 100kHz) 1kQ+0.03%
1005%+0,03%
Note

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

a. Set 4274A controls as follows:

SELF TEST .iivviiiivnnnnnnnn ON
FREQUENCY ....cvvivninnnnn 1kHz
OSC LEVEL ...vvvnnnn.., full CW
MULTIPLIER ...evvvvinnnennn. 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 OISPLAY B

'-/Uﬂﬂﬂwg ’ ’
Note

These adjustment Timits 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 1limits 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 Timit: 100k (nominal) --- 10.0000ps+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 (100kR) AIR21 until display counts are within
*(10.0000us+20) counts for Display A.
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. Press 4274A RANGE or [DOWN| key until the figure "40" appears

on unit indicator of Display B. See figure below.

DISPLAY B

Remove 100k and connect 10k® Standard Resistor to 4274A and adjust
(10kQ2) AIR18 until display counts are within (100.000us+20) counts
for Display A.

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

on unit indicator of Display B. See figure below.

DISPLAY B

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

4274A UNKNOWN terminals and adjust (1kQ) ATR15 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.

DISPLAY B

. Remove 1k Standard Resistor and connect the 1009 Resistor Standard

to 4274A and adjust (1009) ATR12 wuntil display counts are within
*(10.0000ms+20) counts. The 10092 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.

l DISPLAY B ‘

. Adjust (102) ATR8 until display counts are within *(10.00000+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 *(100.0000+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 UNKNOVWN 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 Disp]ay-A Display-A
Unit Indication Press>Key Standard |Component(s)| (Nominal) (Actual)
P 1
50 RANGE WN 100ke (L?g;?) 10.00001:5£20 | T4y 5£20
40 RANGE %]WN 10k (A}g'fg) 100.00015+20 c.gz.v 520
30 RANGE .%:(P)IWN 1K (A}E?S) 1000. 00520 c.ga.v 5+20
: 1
20 RANGE %wm 1008 (A}g?‘g) 10.0000u5220 | Ty, 5+20
MULTIPLIER 109 C.R.V, .
11 %3] 1008 (AIR 8) 10.0000Q+20 10 +20
C.R.V. ........ calibrated resistance value
Table 5-8 (b). Adjustment Summary (of steps m thru q).
A4ADJE ...... Display A ...... 100.0000+20 (C.R.V.Q£20)
A4ADJIS ...... Display B veveeeneenen 20£20

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.

o ajojo
Stondord v
Capacitor 3

mhoc
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 tiiiiirirerniernnnenen ON
FREQUENCY +.vvrieennennneans 100kHz
OSC LEVEL vveveeenreneenannn full CW
MULTIPLIER w.veriinenrenreeneonns 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 8

5-21
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c. Conhect 10pF Standard Capacitor (16382A) to 4274A as shown in Figure
5-13 and adjust AICI1 (100k?¢) until display counts are within
.0000ust*3counts for Display A.

d. Remove 10pF Standard Capacitor (16382A) from 4274A and connect 100pF
Capacitor Standard (16383A) to 4274A UNKNOWN terminals.

e. Press 4274A RANGE or [DOWN| key wuntil the figure "40" appears
on unit indicator of Display B. See figure below.

DISPLAY B

1 ’
Ll

f. Adjust AIC10 (10k2¢) until display counts are within .000us*3 counts
for Display A.

g. Remove 100pF Standard Capacitor (16383A) from 4274A and connect
1000pF Standard Capacitor (16384A) to 4274A UNKNOWN terminals.

h. Press 4274A RANGE or [DOWN| key wuntil the figure "30" appears
on unit indicator of Display B. See figure below.

DISPLAY 8

i. Adjust AIC9 (TkQd) wuntil display counts are within .00us*33counts
for Display A.

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

k. 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.

DISPLAY A DISPLAY B
.
[
' L ‘ ‘

1. Adjust AIC7 (102¢) until display counts are within .020£20 counts
for Display B.

Note

If only AIC7 (102¢) 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 100kQ¢ (A1C11) ' .0000psx *§
40 100pF 10kee (A1C10) | . A .000usS+ 3¢
30 1000pF TkQe (A1C9) .00uSE 39
11 100¢Q 1004 (A1C7) B .020+20

5-22
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5-32. A21 INTERNAL DC BIAS SUPPLY ADJUSTMENT (O 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)

"

\

T

DC Voltmeter B —_ N
toooooo oogooap [o] :‘FEE‘—]; E“THDD.D BeEE v vT g

I6047A7 . 16023 B
Figure 5-14. A21 (or A23) Internal DC Bias Supply
Adjustment (0 to *35V),

EQUIPMENT:
BIAS CONTROLLER .vvvernunennnn HP 160238
DIGITAL VOLTMETER ....vuvuunnn. HP 34658
PROCEDURE:
. Set 4274A controls as follows.
DC BIAS SWITCH ...vviennennn. +35V MAX
Display A oo C
TRIGGER .. vt e e, Manual
MULTIPLIER ..o, x.01
OSC LEVEL wuvuiniiieeiaaan full CCW
OTHER CONTROLS ....ovvevennnn.... Any Settings
DC BIAS SELECTOR SW ..... INT 35V/100V (C<.1yF)

(REAR PANNEL)

. 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.

. 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.

. Set 3465B controls as follows:

FUNCTION ..vivvviiinennnnnnnn v
RANGE v.vvvvennrnnennnnnns 200V

. Connect 3465B plus input to the negative lead of A21C19 (-42V) and

minus input to the positive lead of A21C19 (GNDYY) with dual banana
to alligator clip cable.

. Adjust A21R83 so the 3465B reads -42V+0.1V and check that the volt-

age across A21C18 is within +42v+1.0v.

Note

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

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

button.

. Connect 3465B plus input to A21TP3 and minus input to x/A 16R con-

nector pin (GND\Z).

. Adjust A21R12 until the 3465B reads 0V+0.ImV.

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

button. :

. Adjust A2TR11 until the 3465B reads OVz0.1mV.

. Remove 3465B plus input from A21TP3 and connect to TP2.

. Adjust A21R8 until the 3465B reads 0OV0.lmvV,

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

button.

. Adjust A2IR13 until the 3465B reads -9V+,002V.

. 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 ..vvrerietnnnnonnnns +200V MAX

TRIGGER vttt i ierecnennnnns Manual

DISPLAY A iiiiiieiiireeneneceasasocnnnnns C

OSC LEVEL vevvirirninnrnneneannnnans full CCW

OTHER CONTROLS .vvivrinnvnnnnnnn Any Settings

DC BIAS SELECTOR SW ... INT 35V/100V (C<.1uF)
(REAR PANEL)

b. Set 16023B DC Bias Controller thumbwheel switch to .000 and connect
its 24 pin male connector to Bias Controller connector on the rear
panel of 4274A. Refer to Figure 5-14 except for the difference in
test pins and board number.

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

5-24

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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. Set 3465B controls as follows:

FUNCTION w.vvvnniivnnnennnnnns v
RANGE ......covvvninnvnnnn 200V

. Connect 34658 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 -42V:0.1V.

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 (GND\/).

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

button.

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

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

button.

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

. Connect 34658 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 OV+ZmV,
. Change 16023B thumbwheel switch setting to -9.00Vx1 and press ENTER

button. '

. Adjust A23R9 until the 3465B reads -90Vx40mV.

. Remove dual banana to alligator clip cable, 34658 and 160238 from

4274A.

5-25
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6-1. INTRODUCTION.

6-2. This section
ordering parts.

tions

the manual.

parts

used

the names

contains information
Table 6-1 T1i
in the parts list and throughout
Table 6-3 1ists all replaceable
in reference designator order.
6-2 contains

and

Section VI
Paragraphs 6-1 to 6-6

SECTION VI
REPLACEABLE PARTS

for

sts abbrevia-

Table
addresses that

correspond to the manufacturer's code numbers.

6-3.

6-4.
parts 1
manual.

ABBREVIATIONS.
Table 6-1

ist, schematics
In some cases,

lists abbreviations

and t
two f

used in
hroughout the
orms of abbre-

viations are used, one in all capital letters,

and one in
occurs

This

because

partial capitals or no capitals.
the abbreviations in
parts list are always all capitals.

However,

6-5. REPLACEABLE PARTS LIST.
6-6. Table 6-3 is a 1list of replaceable
parts and is organized as follows:

a. Electrical assemblies and their compo-
nents in alphanumerical order by refer-
ence designation.

b. Chassis-mounted parts in alphanumerical
order by reference designation.

c. Miscellaneous parts.

d. Illustrated parts breakdowns, if appro-
priate.

The information for each part includes:

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 Tetters are used. b. The total 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 V) = integrated circuit
B = motor F = fuse Q = transistor 1% = vacuum, tube, neon
BT = battery FL = filter R = resistor bulb, photocell, etc.
C = 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 frequency control HEX = hexagonal negative voltage
AMPL = amplifier HG = mercury NRFR = not recommended for
~ R HR = hour(s) field replacement
SEFCS ; Ez:;lﬁzz?‘:’?ocp);:m“amr Hz = hertz NSR = not separately S-B = slow-blow
BH = binder head IF = intermediate freq. replaceable ggR f sci'ev{
BP = bandpass IMPG = impregnated SECT - :zcet?(;:?s‘)
BRS = brass INCD = incandescent OBD = order by description SEMICON ; semiconductor
BWO = backward wave oscillator INCL = include(s) OH = oval head st - silicon
ccw = ; INS = insulation(ed) oXx = oxide o
= counter-clockwise INT - internal SIL = silver
CER = ceramic SL = slide
CMO = cabinet mount only k = kilo = 1000 P - peak SPG = spring
COEF = coefficient R - SPL = special
COM = common LH - 1?“ hand PC - P.““‘e" Cl."éu“ SST = stainless steel
COMP = composition LIN = linear taper L4 = pico = 10 SR = split ring
COMPL = compl LK WASH = lock washer PH BRZ = phosphor bronze N
= plete . . 1 STL steel
LOG = logarithmic taper PHL = Phillips
CONN = connector LPF -1 filt PIV - peak i 1t
cp = cadmium plate = low pass filter PNP - peax Inverse :’.0 age TA = tantalum
CRT = cathode-ray tube < milli = 1073 h posg:}ve-nega tve- TD = time delay
cw = clockwise m = miti = positive TGL = toggle
M = meg = 10 P/O = part of THD - theead
DEPC = deposited carbon MET FLM = metal {ilm POLY = polystyrene TI - titanium
DR = drive MET OX = metallic oxide PORC = porcelain TOL - tolerance
. MFR = manufacturer POS = position(s} e
ELECT = electrolytic MINAT s oT - p X TRIM = trimmer
ENCAP = encapsulated = miniature 4 = potentiometer TWT = traveling wave tube
EXT - external MOM = momentary PP = peak-to-peak
MTG = mounting PT = point u = micro = 10°%
F = farads MY = “mylar” PWV = peak working voltage
{ = femto = 1071 -9 VAR = variable
FH = flat head n, = nano = 10 VDCW = dc working volts
FILH = fillister head N'e = normally closed . , )
FXD - tixed 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’0 = without 0001-9700

6-1



Section VI
Paragraphs 6-7 to 6-14

c. A description of the part.

d. A typical manufacturer of the part in a
five-digit code.

e. The manufacturer's number for the part.

The total quantity for each part is given
only once at the first appearance of the part
number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a part 1listed in the replace-
able parts table, give the Hewlett-Packard
part number, indicate the quantity required,
and address the order to the nearest Hewlett-
Packard office,.

6-9.
the replaceable parts table,

To order a part that is not listed in
state the full

instrument model and serial number, a descrip-

tion and the function of the part, and the
number of parts required., Address your order
to the nearest Hewlett-Packard office.

6-10. SPARE PARTS KIT.
6-11. Stocking spare parts for an instrument
is often done to insure quick return to ser-
vice after a malfunction occurs. Hewlett-
Packard has a Spare Parts Kit available for
this purpose. The kit consists of selected

replaceable assemblies and components for
this instrument. The contents of the kit and

Model 4274A

the Recommended Spares List are based on
fajlure vreports, vrepair data, and parts
support for one year., A complimentary Recom-
mended Spares List for this instrument may be
obtained on request and the Spare Parts Kit
may be ordered through your nearest Hewlett-
Packard office.

6-12. DIRECT MAIL ORDER SYSTEM.

6-13. Within the USA, Hewlett-Packard can
supply parts through a direct mail order
system.  Advantages of using the system are:

a. Direct ordering and shipment from the
HP Parts Center in Mountain View, Cali-
fornia,

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

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

d. No invoices --- to provide these advan-
tages, a check or money order must
accompany each order.

6-14, Mail order forms and specific ordering
information are available through your local
HP Office. Addresses and phone numbers are
located at the back of this manual.

Table 6-2. Manufacturers Code List.

MFR NO. MANUFACTURER ADDRESS ZIP CODE
0633 AKTIEBOLAGET RIFA BROMMA SE

00000 ANY SATISFACTORY SUPPLIER

o2 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. Replaceable Parts

Section VI
Table 6-3

Reference HP Part |c Q " Mfr

: A t Description Mfr Part Number
Designation Number |D \ p Code
4y VdgTueb0801 | B 1 NuLL DETECTUR & RANGE REGISTER 8D, ASSY, 28480 0427466501
8¢y V140e1077 S 19 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180e1077
a2 0121«010% [ ] CAPACITOReV TRMReCER 9«35PF 200V PCeMTG sevel 304324 9/35PF N6SO
4103 01RQ=1077 5 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 01803077
41Cs Otdnel?9 7 2 CAPACITOR-FXD 2200uF +30-10% 6.3VDC 28480 01801079
81Ce 01ANe1079 7 CAPACITOR-FXD 2200uf +30-10% 6.3VDC 28480 01801079
54Cr 01210105 4 CAPACIYORWy TR¥RWCER 9«35PF 200y PLeMTG 32763 304324 9/35PF NoSo
a1CA 0tone2207 3 1 CAPACITURSFXD 300PF 4=5% 300VDC MICA 28uBo 0160=2207
atC9 0121-0105 7 S CAPACITOR-V TRMR-CER 9-35PF 350V PC-MTG 52763
81C10 0121-0036 7 CAPACITOReY TRMR=CER 2=8PF 350y PCeMTG S2703
a1C1y 0121=0059 ? CAPACITOR=V TRMR=CER 2e8PF 350V PLeMTG 52763 304324 2/8PF NPO
81012 01602055 9 tvo CAPACITOR=FXD ,01UF +80«20% 100vDL CER 28480 0160w2059
A1Cq3 G1R0=1077 5 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1077
A1C14 0180=1077 S CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=3077
4018 Oelezuay i 26 CAPACITOR=FXD ,yUF +80=20% SOvOC CER 28480 01003443
81Cyp Dlone3dud 1 CAPACITORSFXD ,tUF ¢80e20% SoVDC CER 28480 0160w3443
A€y 0tsCedUyl 1 CAPACITOR=FXD 1UF +80=20% S0ovDC CER 28480 0lp0e34dl
a1C8 Olo)=34d} 1 CAPACITUR=FXD ,tUF ¢Bg=20% SovDC CER 284Bg 01603443
41019 01ooe3duy 1 CAPACITORFXD _{UF +B0s20% S0VDC CER 28480 01603443
a1C20 N180e1049 1 11 CAPACITOR-FXD 470uf +50-10% 16VDC 28480 0180e3049
AjcCeo 01301077 5 CAPACITOR-FXD 220uf +50-10% 16VDC 28480 0180e1077
41C2y 0180=1049 1 CAPACITOR-FXD 470uF +50-10% 16VDC 28489 0180%1049
a1Cet 01801077 5 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1077
a1C24 01n0eQ16) 4 3 CAPACITOR=FXD ,0fUF ¢ei0X 200VDC POLYE 28480 0160=04061
4102% 016y=2218 -3 1 CAPACITOR=FXD 1000PF #4«5% 300vDC MICA 284890 0160=2218
A1C2e 01p0=22uR 4 4 CAPACITOR=Fx( 3I30PF +«S5% J00VDC MICA 28480 0160=2208
aycer Utop=2257 3 2 CAPACITOR=FXD 10PF +=SX SO00VDC CER 0+eb0 28480 01602257
a1cee Olope223e 8 1 CAPACITOR®FXD IPF +=,25PF S00VDL CER 28480 0160-2236
a1C02¢9 OloQe3dul 1 CAPACITURSFXD ,1UF +B0=20% SOVDC CER 208480 0160=344d}
a1c¢30 0l60=3443 1 CAPACITOR=FXD ,1UF +80«20% SOVDC CER 28480 0160+3443
4103y flope3ddl 1 CAPACITORFxD _[1UF +B0=20x S0y0OC CER 28480 016003443
a1C%2 Clogeltyy 1 CAPACITORFXD ,jUF +80=20% 50VDC CER 28480 0160e3443
81C3y t1doen199 o 1 CAPAC]ITOReFXD 240PF +edy 300QVDC MICA 72136 DMSF241J0300WVICR
41018 01801085 S 39 CAPACITOR-FXD 4,7uF +-20% 16VDC 268480 01B0=1085
41C3s 01301088 S CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 0180} 085
a1C37y 018ne1n?? S CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=31077
a1C38 41801077 5 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1077
4139 01dne0y96 3 1 CAPACITOReFXD 150PF +=5% 300vDC MICA 72138 OM1ISF151J0300WVICR
at1Cao Niedell? 2 \ CAPACITOR=FXD )SQ00PF +e5Xx 300VDC MICA 28480 015022282
a1Cuy Otode03ny 4 1 CAPACITORFXD ,012UF +=10% 200VDC POLYE 28480 0160=0301
41C4q2 01602055 9 CAPACITORFXD _0jUF 480=20% 109VDC CER 28480 0160=209%
arCay 01602055 Q CAPACITORSFXD ,01UF 4Bu=20% 100VDC CER 28480 0160=205%
41Cuu N1b60=2059 9 CAPACITOR«FXD ,01UF +B0=20% 100YDC CER 28480 0160e205%
41Cus Vidye]08S S CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 0180=1085
a1Cus 01R0e} 085 S CAPACITOR-FXD 4,7uf +-20% 16VDC 28480 0180=1085
81C4qy 01602055 9 CAPACITORePXD ,01UF +B0e20% 100VDC CER 28480 016022055
ACup 0100=2055 9 CapaCITOR«FXD ,n1yF +80=20% 100vDC CER 28480 0160=205%
a3Cdg V1p0e3d4ly 1 CAPACITOR=FXD ,1UF ¢BU=20X% 50VDC CEK 28480 0ls0e3443
41€5¢ 0160=3443 1 CAPACITOR«FXD _(UF ¢Bn=2¢X S0vDC CER 28480 0l160=344}
41054 0160344} 1 CAPACITORFXD ,1UF ¢80«20% SuvDC CER 28489 016003443
A1Cs2 V1oQe344l 1 CaPACITORFXD ,1yF +B80=20X% S5¢vDC CER 28480 0lo0=3443
41053 0160=3443 ] CAPACIYTOR«FXD ,1uF ¢B0e20X SuvDC CER 28480 0160v3443
41054 viapelday 1 CAPACITOR=FXD ,1UF «80w20% SOVDC CER 28480 0160e3443
a1Css 0160e3U43 i CAPACITOReFXD _1UF +80«2¢X% S0VOC CER 28489 01603443
41056 J140=1085 S CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 0180=1085
A1CSY 01R0«1085 5 CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 018031085
AyCsh 0180-1083 & 14 CAPACITOR-FXD 33UF -10+75% 25WVDC TA 56289
41€59 0180-1083 L] CAPACITOR-FXD 33UF -10+75% 25WVDC TA S6289
41Cs0 01801049 1 CAPACITOR-FXD 470ufF +50-10% 16VDC 28480 01801049
84Co1 01R0= U9 '} CAPACITOR-FXD 470uF +50-10% 16vDC 28480 01801049
a1Co2 0180e1085 S CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 01801089
81C63 0joy=34ddl 1 CAPACITORFXD  JUF +8p=2yX SO0VOC CER 28480 0160e3443
41Ceu v1b0elddl 1 CAPACITOReFXD ,JUF +Bym20x S0vDC CER 28480 01603443
a1Ces UIRQ=1086 L] CAPACITOR-FXD 4.7uf +-20% 16VDC 28480 01801049
41Coon 0160wt N8BS S CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 018001085
41Ce67 01801049 1 CAPACITOR-FXD 470uF +50-10% 16VDC 28480 018024049
41Ce8 01R0=} N85 H CAPACITOR-FXD 4,7uF +-20% 16VDC 28480 0180«1085
41Ce9 G180a] 088 5 CAPACITOR-FXD 4.7uF +-20% 16VDC 28480 0180°1085
41C80 01R0=108s [} 2 CAPACITOR 33uF +50-30% 16VDC 28480 0180=1086
A1C8Y 01R0e214} ° 3 CAPACITOR®FXD 3,3UF+=10% SOVOC TA 56289 1500335x90%082
a1C82 V1B0e1086 [ CAPACITOR 33uF +50-30% 16VDC 28480 0180080
AyCRy 19010029 ® 10 DIODE=PWR RECT 600V 7SuMA D029 28480 19010029
a1Cr2 19010029 ) DINDE«PNR RECT p00V 750Ma DDe2® 28480 19010029
41CR} 1901=0029 6 DIODE«PWR RECT 600V 750MA DUe29 28489 19010029
41CRY 1901eg029 6 DIODE=PWR RECT 600V 7S0MA DUe29 28480 1901«0029
41CRS 19010029 L] DIODE=PWR RECT 600V 750Ma D029 28480 1901=0029

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

Table 6-3
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c Q Descripti Mfr
. A escription Mfr Part Number
Designation Number |p| 4t P Code
AjCRe 19010029 [ O10DE«PwR RECT 600V 75umMi DODe29 28480 19010029
a1CrY 1901002% 2 ar DIODE«GEN PRP 100y 200Ma 00-7 28480 19010025
41CRe 19010025 2 DIODEGEN PRP 100V 200MA DOe7 28480 19010025
A1CRY 1901=0025 2 ODIQDE=GEN PRP 100V 200MA DOe7 28480 1906100295
aiCR1Y 16010025 2 DIODE=GEN PRP 100V 200Ma DOe? 28480 190120025
A1CR1Y 19010088 2 DIODE=GEN PRP 100v 200Ma DOe7 28480 19010028
a1CRY2 1901=0025 2 DIODE<GEN PRP 100V 200MA DG=7 28480 1901+002%
41CR13 19010029 ® DIDDE=PWR RECY 600V 750MA DUe29 28480 19010029
A1CRIY 1801=0029 [ DIQDE=PWR RECT 600V 750Ma DU=29 28480 19010029
A1CRIS 1901=0029 [ DIODE=PWR RECT p00V 750Ma NO=29 28480 19010029
81CRy 19010029 ® OIODE=PWR RECT 6yoV 750MA DCO=29 28480 19010029
41CRyY 1901=0033 2 18 DI0DEWGEN PRP 180V 200MA DDe7 28480 190120033
41CRy8 19010033 2 DIODE=GEN PRP 180V 200MA DCe7 28480 1901=0033
a1CR1Q 1902-3082 9 2 DIODE=ZNR 4,64V 5% DOe7 POz, 4w TCoe, 023X 28480 1902=3082
81Cr20 190203160 4 4 DIQUE=2NR 10V 2% D07 PO®, 4w TCEe 00X 28480 1902+3160
41CR21 19010040 i Se DIODESWITCHING 3¢V So™a 2MNS 0035 28480 19010040
a1CR22 190120040 1 DIODESWITCHING 30V S0MA 2NS D0e35 28480 190120040
a1CR23 19010040 1 DIODE=SWITCHING 3oV S50%A 2NS DOe3S 284890 19010040
41CR2u 1901=0040 1 DJODE«SWITCHING 30V SuMA 2NS DO0w3S 28480 19010040
a41CR2S 19v2e3149 9 1 DJODE=ZNR 9,09y SX DO=7 POz, 4w TCB+,057X 28480 19023149
a1CR2e 1902=3160 4 DIUDEL2NR 10V 2y DO=7 PD= 4y TCEe,06% 28480 19023160
A1CR27 19010025 H DICDEGEN PRP 100v 200MA DUa7 28480 1901=002%
41CR28 190223082 9 DIODEWINR 4,64y Sx DOa? PDS 4y TCBe,y23% 28u80 1902=3082
a1CR29 19010040 1 NIODE=SWITCHING 30V 50MA 2KS DO=35% 28480 1901=0040
41CR30 19010040 1 DIODE=SWITCHING 30V SOMA 2NS D0=3S 28480 190120040
A1CRYY 19023038 ] s DIODEeZNR 3,16y 5% DD=7 PO3 4w TC2e, 064X 28480 19023036
A1CR32 190243036 3 DIODEwZNR 3,16V 5% DOe7 PD=, 0y TCEw, 064X 28480 19023036
41CR33 19010025 2 DIODE=GEN PRP 100V 200MA DO=7 268480 1901=0025
41CR34 19010025 2 DINDE-GEN PRP 100V 200MA Dpe? 28480 19010085
41CR3S5 19010033 2 DIODELGEN PRP 180V 200MA Due? 28480 19010033
41CR36 19010033 2 DIODELGEN PRP 180V 200MA DO0w? 20480 1901=0033
Aydy 125002587 1 3 CONNECTORLRF 8M8 M PC 50aUMHM 28489 12500257
a1J2 12500257 1 COMNECTOR=RF 8MA ¥ PC SpwOHM 28489 1250=057
a1d3 12500257 i CONNECTORWRF SMB M PC S0-0HM 28480 125090237
AtJu 12500257 1 CONNECTUR=RF SMB M PC SNeQHM 28480 §1250=0257
41J5 1250e0257 1 CONNECTOR®RF 8SMg M PC 50=0nM 28480 12500297
ATKY 0490=0237 [ F) RELAY-REED 2A 28480 04900237
(3L} 04900237 4 RELAY-REED 2A 28480 0490m0257
ANy 0490w0239 [ 1 RELAY-REED 2A 28480 04900239
XL 0490-1269 i 7 RELAY, REED 28u80
A1K§ 0490-1269 1 RELAY, KEED 28480
AyKe 0490-1269 1 RELAY, REED 28480
ARy 0490-1269 1 RELay, REED 28480
LFLY:} 0490-1269 1 RELAY, REED 28480
[YLL) ' 0490-1269 | RELAY, REED 28480
LAY 0490-1269 i RELAY, REED 28480
ARy 0490=0240 9 S RELAY-REED 1A 28480 064900240
a1KyQ VU%)en2uo 9 RELAY-REED 1A 28480 049020240
siR1y 04909240 9 RELAY-REED 1A 28480 049020240
LRLEY 0499=0240 9 RELAY-REED 1A 28480 04500240
ALy 91d0e0210 1 2 COILeMLD 1Q0UN S5 U85S0 ,1550x,375LGaN0M 28480 91400210
812 G14Gep0210 1 COIL=MLD 100UN 5% Q8S0 ,1550x,375LGeNOM FLLLD) 91400210
410y 1A54.0071 ? 23 TRANSISTOR NPN S] PDa3oovn FTa2o0oMWZ 28480 185420071
4162 1854=007) ? TRANSISTOR NPN SI PDE3QpYN FTm2ogMHZ 28480 18540071
41Q3 14S8ag07Y 7 TRANSISTOR NPN 81 PDEIQOMA FT3200MHZ 28480 1854007}
a1Qu 185420071 7 TRANSISTOR NPN S] PDe3ugMw FTaz200MH2 28480 18540071
41Q% 1884e071 ? TRANSISTOR NPN S PDE300VAW FTB200MHZ 28u8¢ 18S4=0071
410s 18540071 7 TRANSISTOR NPN 81 POs3ag4w FTs200MKHZ 28480 18540071
4137 18540071 7 THANSISTOR NPN S1 PD23g0vw FT3200MMZ 28480 18540071
4108 1854«0071 7 TRANSISTOR NPN SI PDaIgovn FTm2o0MWZ 268480 18540071
4109 195000071 7 TRANSISTOR WPN §1 PDa300vA FTz200MM2 28480 185420071
AtQ1o 1R5U=0071 ? TRANSISTOR NPN S1 PD3300Mw FTe200MHZ 28480 1854e0071
a1Q11 1RS5Ue071 7 TRANSISTOR NPN gl PDm3ooMa FTB200MHZ 28480 18%4e0071
A1Q12 1RSUe007) 7 TRANSISTOR NPN 81 PD=300Mw FTe200MHZ 28480 185u=0071
41013 1854=007) 7 TRANSISTOR NPN gl PO=30oMw FTs200MHZ 28480 1854=007)
A1014 185520049 1 1 TRANSISTOReJFET DUAL Ne{HAN DeMUDE SI 26480 185520049
Atl1g 1854«0039 4 3 TRANSISTOR NPN 2N30538 S[ TOe33 PD=iwW 01928 2N30538
A1Q1e 18530012 4 3 TRANSISTOR PNP 2N2904a SI TU=39 PDgbOOMW 01299 enN2904A
Aglyy 1854e0129 [} 3 TRANSISTOR NPN Si 28480 1854e0129
41618 1RS4aG129 3 TRANSISTOR NPN Si 28480 1854=0129
41019 1R54=0129 [ TRANSISTOR NPM Si 28480 1854=0129
41020 1853e0020 4 H TRANSISTOR PNP 81 PD=3govwn FTs1S0MHZ 28480 1853=0020
81021 14540129 6 TRANSISTOR NPN Si 28u80 18S4e0129
41022 18500129 s TRANSISTOR NPN Si 28480 18540129
Agues 18530020 4 TRANSISTOR PNP 81 PDa3goMa FTEI5¢MAZ 28480 185320020
41GQ2y 18540071 7 TRANSISTOR NPN 81 PDE3gooMW FTE200MHZ 28480 1854=0071
41028 1855«0261 b 3 TRANSISTOR MOS-FET 28480 1855026}
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Model 4274A

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

Section VI
Table 6-3

Reference HP Part |c Q Descrioti Mfr

: A . escription Mfr Part Number
Designation Number |p| “tY P Code
1Ry 210022574 3 1 RESISTORTRMR 500 10X C SIDE=-ADJ {eTRN 30983 ETS0XS01
A1R2 07570394 0 H RESISTOR Sy,1 1x ,125W F TC®04e10¢ 24846 Clel/BeT0eS51RF
41R3 0098a4433 [ 1 RESISTOR 2,26K 1X 125¢ F TCmQewitO 26s46 Cini/BeTOm226]af
AIRY 07570280 3 12 RESISTOR 1K 1Xx ,12%w F 7C®04e100 24846 Clel/BeT0el00]ef
A1RS 06837519 4 2 RESISTOR 750 Sx ,25W FC rC3=400/+600 01121 cars1s -
ALRe 06437515 [ RESISTOR 750 Sx ,25W FC TCu«l00/4600 0i121 [4-34 31 ]
ALRY 07970442 9 28 RESISTOR 10K 1x 125w F TC®04e100 24546 Clai/BaT0ulp02ef
41Rs 2100-3273 1 2 RESISTOR=TRMR 2Kk 10X C SIDE«4DJ 1eTRN 28480 21003273
a4K9 075720418 9 1 RESISTOR 619 1% ,125W F TCB04e100 24548 Clel/8eT0wb|IReF
A1Rt0 069842337 9 2 RESISTOR 20.2 +-.5% .5W 28480 069802337
ISLIT 06982337 9 RESISTOR 20.2 +-.5% .54 28480 06982337
aR12 21003274 2 7 RESISTORTRMR 10K 10% C SIDE=ADJ j=TRN 28480 2100=3274
AR1Y 0757an440 7 10 RESISTOR 7,5K 1x ,125« F TC204e100 24846 Clal/8eT0e7%50]F
AtR14 06982316 4 1 RESISTOR, FXD MET FLM 101,3 OHM 0,1X 1/8 ’
A1R1S 21003426 6 6 RESISTORTAMR 20 10X € SIDE=4DJ {=TRN 28480 2100=3426
A1R16 07570394 0 RESISTOR 51,1 1X ,125W F TCBO+=100 24846 Clel/8eT0a5 R ep
A1R1Y 069222338 0 1 RESISTOR-FXD 950 +-.1% .125W 28480 069822338
41R18 2100=3350 5 1 RESISTORaTRMR 200 10X € SIDE-ADJ §=TRN 28480 2100=335%0
A1R19 0757=0416 7 4 RESISTOR 511 1X ,125W F TC®0ee100 24546 Cldel/BaT0SiiReF
A1R20 06982339 | 1 RESISTOR-FXD 10.5k +-.1% .1254 28480 0698=2339° '
a1R21 21003273 1 RESISTOR=TRMR 2K 10X ¢ SIDE=ADJ 1=TRN 28480 21003273
4qR22 069843154 n 6 RESISTOR 4,22K (X ,125% F TC80+e100 243us Clel/8aT0al22leF
A1R23 069822340 4 1 RESISTOR-FXD 95k +-.1% .125W 28480 069802340
ALR24 0757=0346 2 2 RESISTOR 10 1% ,12%W F TC304=100 24546 C4wi/BaTOslOROF
41R25 06H3e4725 ?2 49 RESISTOR 4,7K §X _2SW FC TCeal0/¢700 o112t CByr2s
41R26 0683=4725 2 RESISTOR 4,7k Sx ,25W FC TC2euQ0/+700 ot12y c8ur2s
A1R2? 06834725 2 RESISTOR W 7K 5% ,25W FC TCa=400/¢700 oltey cBurds
agR28 00834725 H RESBISTOR 4,7K Sx ,25W FC TC®e400/4700 o111 [1:-C2£13
A1R29 06834725 2 RESISTOR 4,7K 5% ,25W FC TCwed00/+700 o118t c8472%
A1R39 060834725 H RESISTOR 4,7K Sy ,25W FC TCae400/4700 [ERY CBavas
AIR3) 07570346 2 RESISTOR 10 tX ,125w F 7CE04e100 24846 Cde1/B8eT0m10ROF
A1R32 07570401 0 3 RESISTOR 100 1Xx ,125W F TC®04e100 2454s Cdel/Bet0elolor
41R33 07570280 3 RESISTOR 1K 1% ,125W F TCa0+=100 2454¢ Cdet/8e7001001=p
A1R34 0757e0442 9 RESISTOR 10K §X ,125W F TCBo*=)00 24546 C4ey/BeTOmj002"F
A1R3S 0757«0465 (] 9 RESISTOR 100K 1% ,125%W F TCS04=100 24846 C4wi/BuT0e1003eF
AtR3e 0083e1035 1 40 RESISTOR 10K S5x ,2%W FC 1C3e400/4700 01121 81038
A1R3Y 068321035 1 RESISTOR 10K Sx ,25w FC T1CE=400/+700 01121 €810138
AjR38 068321035 1 RESISTOR 10K Sx ,25W FC TCmed00/+700 03121 CB1038
A1R39 0683+1035 1 RESISTOR 10K S% ,25W FC TCme=400/+700 01121 £8103%
aqRug 07570280 3 RESISTOR 1K 1X 125N F TCmQe=§00 24sSue Cldei/8eT0i001=F
A1RUy 068324715 0 b4 RESISTOR 470 SX ,250 FC TCE=400/4600 0f1d1 c8arys
A1R42 21001788 9 1 RESISTORTRMR 500 10X C TOP=ADJ 1=TRN 73138 82PR500
A1RUY 06980084 9 [ RESISTOR 2,15K 1% ,125W F TCa0e=100 24546 Cde1/BaT0s215]F
A{R4Y 069840084 9 RESISTOR 2,15K 1X ,125W F TCwo+wl0Q 24846 Cdai/8uT0nd}SleF
ALRUS 069R«0083 8 3 RESISTOR 1,96k 1X (125W F TCE0+¢=100 24s4e Cie1/8a10e1961aF
A1Rue 0757-0460 1 1 RESISTOR 61,9K 1X ,12%5W F TC80+w100 24846 Clal/BeT0eb}92=F
A1RUT? 069820083 8 RESISTOR 1,96K 1X (125W F TCW0+=100 ELLLTY Clel/BuTQe]901F
A1RUB 0683e4725 2 RESISTOR 4,7x 8% ,25W FC TCEeug0/+700 0i1d4 cB8472s
AfRU9 068321515 2 8 RESISTOR 150 5% ,23W FC TC®=d00/¢600 ot 81919
41RSo 06834705 8 17 RESISTOR 47 Sx ,25W FC TC2400/+500 1121 C84708
A1RSy 068344725 2 RESISTOR 4, 7K 5% _25W FC TCAR=u00/+700 o112t €84725
a1PRs) 068321005 H 17 RESISTOR 10 SX ,25W FC YC22400/4500 03121 £8100%
41RS3 068321005 S RESISTOR 10 5X ,25W FC TC3=400/+500 o112t 81008
AR5y 068344705 8 RESISTOR 47 SX ,25w FC TCm=400/¢500 03124 C8470S
AyRss 06832205 9 4 RESISTOR 22 5% ,25W FC TC®ed400/+500 01121 tB220%
AtRse 06832205 9 RESISTOR 22 SX ,285W FC TCa=400/+500 oii21 £B2203
a1RSY 075702R0 3 RESISTOR 1K 1X ,125W F TCs0¢=100 2454¢ C4ut/8eTO=1001ap
A1RS8 068341035 1 RESISTOR 10K Sx ,25W FC TC==400/+700 01121 £8103S
A1RSQ 068301035 1 RESISTOR 10K S% ,2%W FC T1C2ed00/4700 (IR 3} CB103S
81Re0 068322235 5 24 RESISTOR 22K Sx ,25W FC TCsedo0/4800 01121 £8223%
A1Rey 008322215 5 RESISTOR 22K 5X 250 FC TCRwl0/4800 o112l CBaals
A1Re2 06832235 5 RESISTOR 22K 5% ,25W FC TC®e400/¢800 0st12y cB223%
ARG} 0683222335 |5 RESISTOR 22K 5% ,25W FC YC2=400/¢800 [3RY 31 cB223%
[SLLY 061301035 | RESISTOR 10K SX ,25W FC TCae400/4700 [IRY ] c81035
A1R6S 00983440 7 3 RESISTOR 196 1% ,125W F TCx0+=100 24546 Cdm1/8eT0e196R=F
A1Res 21002216 0 1 RESISTOR=TRMR SK 10% C TOP=ADJ 1=TRN 73138 82PRSK
A)Re? 0757=0279 0 8 RESISTOR 3,16K 1X ,125W F TCE0+e100 24S4e Cldel/8uT0e3|blaf
A1Re8 069Re44SS 6 1 RESISTOR S36 1% ,125W F TCEo+a10( 24546 Cdei/BeT0e536RaP
A1R69 0757=0290 5 1 RESISTOR 6,19K 1¥ ,125W F TCageaino 19701 MEUCY1/8eT0ub19]eF
41R70 068324715 0 RESISTOR 470 5% ,25W FC TCRu00/%600 ot1d1 CB4718
AtR7Y 0683-1035% 1 RESISTOR 10K Sx 25w FC TC3wdn0/4700 ot121 C810ls
AiRT2 U683=1035 1 RESISTOR 10K Sx ,25w FC rC=et00/¢700 [ZRY 3} C8103S
AIR7Y 06831035 1 RESISTOR 10K SX ,2%% FC TCw=d00/4700 o112 €8103%
A1R74 06831035 1 RESISTOR 10K 5% ,25% FC TC®eld00/4700 01121 £81033
AyRTS 069843154 0 26846 Clde1/8eT00U221eF

RESISTOR 4,22K 1% ,12%% F TC80+e100

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 0757«0280 3 RESISTOR 1K {X ,125% F TCm0se100 24%us Cim1/8eT0e1001eF
41R7Y 0757=0ule 1 RESISTOR S11 1X ,125W F TCs0e=100 24506 C4wl/B8mT0nE]l JReF
aqRR 0757e0u416 7 RESISTOR S11 1% ,125W F TCRO¢=100 24s46 Cldnl/Bot0eS)iRaF
41R79 0698=3450 9 5 RESISTOR u2,2K 11X ,125W F TCeyselno 248ue CUel/BaTOnl222eF
a1R8n 0683e2225 3 18 RESISYOR 2,2K SX ,25W FC TC®e400/4700 o112y c8222%
AIRAY - 0613335 A 18 RESISTOR 33k 5% ,2%w FC TCa=du0/+800 o112t cB333%
[JLLF) 07570402 9 RESISTOR 10K 1% ,1254 F 1C30¢4100 24846 Cley/BaT0eig02eF
A1R8Y 07570442 9 RESISTOR 10K 1X 125w F 1CB0+=100 24546 CiUml/Bet0e}002eF
LI 07570279 0 RESISTOR 3,16K 1X ,125W F TCo0¢=100 24546 Cdwi/BeT0ulib]ef
A1RAS nN683e1n0s S RESISTOR 10 SX ,25W FC TCa=400/+500 03121 £B100S
41RAG 068321005 S RESISTOR 10 SX ,25W FC 10240074500 oliel CB100S
A1RAY 0757=0842 9 RESISTOR 10K 1X ,125W F T1C80¢ei00 2454s Cde1/8eT0wi0020F
A1Rag 0757=0416 7 RESISTOR 511 1% ,125W F TCo0+e100 usSde Cdnl/8eT0aS |ReF
A1RA9 069843540 8 | RESISTOR 15,4K 1% ,125n F TCe04wi00 24846 Clmi/8eT0u]SU2eF
A1R9q 0663-4725 2 RESISTOR 4,7K 5% ,25w FC TCmeq0u/+700 [RRY 3} cBeures
AgR9y 068321005 5 RESISTOR 10 5% ,2%W FC TC8e400/4500 01121 £8100%
A1R92 06831005 5 RESISTOR 10 5% ,25W FC 7C®ed400/4500 o1121 CB1005
A1R93 068324725 2 RESISTOR 4,7k 5% ,25w FC 71C8e400/¢700 01124 [4-T'3 F 1]
A1R9y 068304705 8 RESISTOR 47 5% ,25W FC TC®ed400/4500 01121 CBuT0S
A{R9S voBlet(1s 7 17 RESISTOR 100 Sx ,254 FC 1C®ed00/4500 oit12 C8101%
A1R9e 0683e1015 7 RESISTOR 100 Sx 250 FC TCmeu00/¢S00 0112} €B101S
A1R9y 06834705 8 RESISTOR 47 SX ,25W FC TCl-OOOI'SOJ o1y C8470%
A1R98 069623245 0 2 REGISTOR 20,5% tx ,125w F TC®04e100 24546 Cle1/8a70020520F
a1R99 0757«0270 5 H RESIQTOR 1,21K 1% ,125mn F TCB0eel00 2usub Clal/8a7001213eF
AgR100 0757e0274 S RESISTOR 1,21k 1% ,125W F TCIu»-iou 24546 Cdal/But0el2idef
A1R101 0757-0274 H RESISTOR 3,21k 1X ,125W F TC®0+=100 24946 Clde1/8eT0012)daF
ArR102 0757«0274 5 RESISTOR 1,21k 1% ,125W F TC®04=100 24846 C4ei/Bat0ui2ider
A1R103 N698e3245 [ RESISTOR 20,5K 1% ,425W F TC®0+=100 2454s Clel/BaT0e2052=F
A1R104 1R10m0205 ? 12 NETWORK®RES 8ePINwSIP ,1ePIN®SPCG o112 2084472
AYR1SU 06983155 1 21 RESISTOR U4,64K 1X 1258 F TCEQ+=100 24546 Cidnl/8aT0eldbliaF
LYLSR-S 068341025 9 10 RESISTOR 1K S5x ,25W FC TCEad0y/4600 01121 CB102%
LIRS 91600874 9 1 TRANSFORMER-SIGNAL 28480 91000874
Ayv2 91une0878 3 3 TRANSFORMER-SIGNAL 28480 910020878
Ay 1R2E=n35T 3 u OP AMP #B 7099 27014 LF3STH
a1y 18260319 7 18 OP AMP BIFET Y099 27014 LP3S6N
A1U3 18260319 7 0P AMP BIFET 1099 27014 LF3SoH
a9 182620319 ? 0P AMP BIFET Y0e99 27014 LF3S6H
A1US 1826=0138 A 11 COMPARATOR GP QUAD {4aD]PeP 04713 MLM339P
AtVs 182620319 7 OP AMP BIFET T0e99 . 271014 LPISoH
Ayuy 182620081 0 14 OP AMP WB T0e99 27014 LM318H
A3UB 182020203 6 3 OP &AMP GP 70«99 01928 CAT41CY
Al MISCELLANEGUS PARTS
04074286503 | 2 1 PC B0ARD, BLANK 28480 04074m26801
[} 042T4eb6502 | 9 1 MODULATOR BOARD ASSEMBLY 28480 04RTU=b0502
[ Y1) 0180=0197 8 11 CAPACITORFXD 2,2UF¢w®y10X 20VDC TA 56289 1500225%%0204A2
a2C2 01S0=0121 S 49 CAPACITOR=FXD ,JUF +80=20% SoVDC CER 28480 0150=0121
AaC3y 01500121 5 CAPACITORFXD ,1UF +80«20% S0VDC CER 28489 0150e0121
42Cu 01601603 | 3 CeFXD MY | UF foX 100VDCH 28480 01601603
82CS 018010061 7 k4 CAPACITOR-FXD 220ufF +50-10% 16VDC 28480 0180=1061
42Ce 0180ey3 V4 3 8 CApPACITORFXD jouFe=10% 20VDC TA 56289 1500106902082
[¥14] 0150e0121 5 CAPACJTOR=FXD ,jUF ¢80e20% SovOC CER 28489 015%0=0121
A28 01S0e0121 S CAPACITORSFXD ,fUF +80es20% S0VDC CER 28480 0150e0121
a2C9 01602940 1 6 CAPACITOR=FXD 4TOPF +=5X 300VDC MICA 28480 016022940
a2Cto 0160=2940 1 CAPACITOReFXD 470PF ¢=5X 300VDC MICA 28480 0160=2940
42011 0180e106) ? CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1061
82C12 0180=0374 3 CAPACITOR«FXD 10UF¢el0x 20VDC TA 56289 15001 06X902082
a2C1s3 0150=0121 5 CAPACITOR=FXD ,1UF ¢80~20% SOVDC CER 28480 0150e0121
a2C1a 0150=0121 H CAPACITORFXD ,1UF +80=20% SOVDC CER 28480 01%50=0121
a2C1g 01602940 1 CAPACITOR®FXD 470PF +=S5X 300VDC MICA 28480 016002940
42Cte 01602940 | CAPACITOR=FXD 4T0PF ¢5% 300vVDC MJCA 28480 016002940
a2C17 0tSne0121 5 CAPACITOR=FXD ,\UF +80=20% SO0VDC CER 28480 015001218
42C18 01500121 H CAPACITOReFXD _1UF #89=20X SoVvDC CER 28480 01%50=0121
a2C19 0160=0134 1 [ CAPACIYOR=FXD 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
a2caz 01601603 1 CiFXD MY 1 UF 10X JVOVDCW 28480 016021603
a2C23 0150=0121 ] CAPACITOR=FXD ,JUF +80220% SOVDC CER 28480 0150=0821
a2Ce2s 0150=0121 5 CAPACITOR=FXD ,1UF ¢80=20% SovDC CER 28480 01500121
A2C27 01500121 3 CAPACITOReFXD ,1UF +80=20X S0VOC CER 2848 0150e0121
A2C28 0160=168S 9 ? CAPACITOR 2.2uF +-10% 100VDC 28480 016001683
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62C30 viSne0121 5 CAPACITUR=FXD ,1UF +80=2G% 30vDC CER 284890 0150=0121
42011 Viehelnds e CAPACITOR 2.2uF +-10% 100VDC 28480 01601485
42032 Niopen970 3 1 CAPACITORFXD _47UF 4=10% BOVOC POLYE 28480 0160=0970
43C1y 0160-0166 & 1 CAPACITOR-FXD .068UF +-10% 200VDC POLYE 28480

4303y 0160-0159 3 1 CAPACITOR-FXD 6800PF +-10% 200vDC POLYE 28480

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

42C3e 01840378 3 CAPACITURFXD jQUF+el0X 20VDC Ta 56289 1500106X%902062
43Cyy 01RgepR74 3 CoPACITORFXD 1oUFeeinx 20VDC T4 56289 1500306X902082
40C38 UlEy=1006t 7 CAPACITOR-FXD 220uF +50-10% 16VDC 26480 0180e1064
42039 01Bg=1 061 7 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=10681
43Cu0 0190=0121 5 CAPACITUR«F XD ,{uF +80=20% Sov0C CER 28480 01S0e0124
4Cuy 01Spen121 S CAPACITOR=FXD ,UF ¢By=20% S0vDC CER 28u8o 0150=012}
42Cu2. 01602366 3 1 CAPACITOReFXD 27PF ¢=SX 300VDC MICA 284890 0160+2300
42043 t180.0197 8 CAPACITOR=FXD 2,2UF¢=10X 20VDC TA 56289 150022%x902042
4204y Utenentley 2 12 CAPACITOR=FXD JUF ¢=20% 25VOC CER 28480 0ls0e0327
82¢4S 0lenent2? 2 CAPACITOR=FXD 1UF +=20% 25VDC CER 26480 0l60e0127
45Cue 01Hy=n197 A CAPACITOReFXD 2,2UF¢=1pX 243VDC TA 56289 1500223X902042
43Cyqy 0thyent2? 2 CAPACITURSFXD (UF +=20X 25VDC CER 28480 0le0=0t2?
a2Cua 0lo9e0127 2 CAPACITUR=FXD juF ¢=20% 25vVDC CER 28480 016000127
42Ca9 U150=0121 5 CAPACITOR=FXD ,1UF +R0=20% SOVOC CER 28480 0l50e0i21
a2C50 viSu=0121 S CAPACITOR=FXD ,1UF ¢Bue2yux S0vVDL CER 28480 0150e0121
A2Csy 01860374 3 CAPACITORSFXD joUFe=10X 2oVDC Ta 56289 1300106X902082
42C52 0180ey229 7 2 CAPACITORFXD 33UF¢eiox 10VDC TA 56289 1500336x901082
a2CRy 1901040 | DIODE«SWITCHING 30V SoMA 2NS D035 28489 19010040
42Cn2 199243036 3 D10DE=2NK 3,16y 5% DUe? PD®, 4w TCRa, 004X 28480 1902=3036
42CRY 19023034 3 O10DE=INR 3,16V 5% DO=7 POB, 4w TCE=,064% 28480 19023038
4aCRa 1902«3080 3 DICDELZNR 3. toV 5% 00a7 PLs 4N TCae, 004X 28480 19023030
42CRg 19023036 ) DIVDE«ZNR 3,16V 5% DOw? PDz 4w TCBw,004% 28480 1902=303¢
A2CR25 « 28 1901-0040 DIODE-SWITCHING

aguy 185dey0Tl 7 TRANSISTOR NPN SI1 PDEYpQMW FTE200MNHZ 28480 1884e007}

aphp 185540091 3 10 TRANSISTOR JuFET NelHAN De“ODE 81 28480 185520091

a2u3 18550091 3 TRANSISTOR JeFET NeCHAN D«MODE §1 28480 1855=0091

azud 1A%4ep07} 7 TRANSISTOR NPN gl PDu3u0Mw FTS200MHZ 208480 1854=0071

A2G5 1854=0071 7 TRANSISTOR NPN S] POm30umn FTe200MHZ 28480 1854=0071

420 185Uepy7t 7 TRANSISTOR NPN 8§ PD&300MW FTea2p0MHZ 28480 185400071

aply JHSuein 71 7 TRANSISTOR NPN 81 PDz300Mn FTe200MHZ 28480 185420071

AzuE 18540071 7 TRANSTISTOR NPN S1 POR3I(OMw FTE200MMHZ 2848y 18%Ge007}

azqe 185ue0 7Y 7 TRANSISTOR NPN 31 PDW300v4 FTS8200MMZ 28480 18%4=0071
s2uy0 185deyUdd 2 3 TRANSISTOR NPN g1 T0e39 POBIW FTR1QQMHZ 28480 1854de0448
82019 18539020 4 TRANSISTOR FNP S1 POm3goMwe FTe1S50MHT 268480 1853=0020

Aguy 2 1A% 3eyn27 t 3 TRANSISTOR PNP ST TQ«39 PO3jw FTE](QOMHZ 28480 1853«0027

[¥13] 21003161 t ? RESISTORWTRMR 20K J0% C SIDEwADJ f7eTRN o211l 43P203

[YLF] 068344725 2 RESISTOR 4,7K 8% ,25# FC TCa=400/4700 o121 (4R F1]

A2R1 Uos3e3325 ] 21 RESISTOK 3,3k SY 25w FC TCGeld00/¢70¢ 01121 cé3ses

a2Ry 0757=0298 ] [ RESISTUR 9,09k (x ,125w F TCB0+es100 19701 MFUC1/BuT0e909]f
a2Rg veBleu7ps 8 RESISTUR 47 5% 250 FC TC3ed00/¢500 [REY 3 C8av09

42R6 C683e2225 3 RESISIOR 2,2K Sx ,25W FC TC3e4y0/e700 ot CBgras

a2R7 VoB3.479S 8 RESISTUR 47 Sx ,25W FC TC2e4(0/+500 01121 CB470S

[¥YIT 210ne3181 6 RKESISTOReTHAMR 20K 10X C SIDE=ACJ 17«TRN o211 43p203

42R9 0o83au72S 2 RESISTOR 4,7« Sx ,25wW FC TC3=400/e700 01121 cpy725

82R1D 0653=3325 [ RESISTOR 3,3K S ,25w FC TCo=400/¢700 [IRY 3} c8332s

LFLIN 07570288 1 RESISTOR 9,09k % ,1258 F TC80+al0v 19701 MPUC1/8aT0e9091=F
ARy Go#3eul)S 8 RESISTOR 47 5% _26W FC TCReu00/4500 011t CBuTOS

[FLIE 008322225 3 RESISTOR 2,2K S% ,25%W FC TCe=u00/¢700 o111 CBaaz2s

a2R14 06A3=4705 A RESISTUR 47 5% ,25% FC TCaed0u/+500 vitet CBu70%

42R1S 0bH3e1035 1 RESISTUR {0k 5% ,25w FC TCs=d00/e70n 0112t CB103%

42K10 ob5ie1025 9 RESISTUR 1K SX ,25% FC TCa=d00/4600 ottel ce10es

aRRy7? 0683eu735S 4 9 RESISTUR 47r SY ,25W FC TCs=400/48400 [IRY 3] CB4T3IS

a2R1A 061r3-u735 4 RESISTOR 47k SX ,25m FC TCmedyu0/+800 o112t €£B473%

82R)0 0757-02R8 1 RESISTOR 9 ,09K 1x ,125% F TC8p+el00 19701 MPUCy/B8uT0ed09]eF
LELFL) 06E3=u725 2 RESISTOR 4,7 5% ,25W FC TCmwu4po/¢700 ol121 cBures ‘
42R2 no83e4725 2 RESISTUR 4,7k SX ,25w FC TCm@U00/¢700 ol1d1 CBy72S

a2k22 Usk3a1825 7 3 RESISTOR 1,8k 5% ,25w FC TC3au00/e700 [FRY 3 437111

LELY 2] N6h3=n725 2 RESISTOR 4,7K SX ,254 FC TC3ed(G/e700 01121 cB472s

[YLEY" 0683-4725 2 RESISTOR 4,7K Sy ,25% FC TCEed00/¢700 (R8T CBaves

agkag 0683-3325 b RESISTOR 3,3k Sx ,25W FC TCEed00/¢700 01121 cBases

42K2e 0698-8473 [\ RESISTOR 3.358K 0.1% .1W F TC=0+-100 2us46

A2Re2? 0683-3315 4 2 RESISTOR 330 5% .25W FC TC=-400/+600 01121 CB8331%

a3R28 0698-8473 ¢ RESISTOR 3.358K 0.1% .1W F TC=0+-100 2u4sUs

a2R29 0698-6943 3 9 RESISTOR 20K 0.1% .125W F TC=0+-100 24s%4s

A2R3y 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 20546

A2R3y 0698-7842 8 8 RESISTOR 26.1K 0.1% .125W F TC=0+-100 24546

ARy 0698-7842 8 RESISTOR 26.1K 0.1% .125W F TC=0+-100 2us4e

a2R3y 0683-3325 [} RESISTOR 3.3K 5% .25W FC TC=-400/+700 01121 €B332s

a2Ry4 0698-8473 [V RESISTOR 3.358K 0.1% .I1W F TC=0+-100 24546

a2k35 068303315 4 PESISTUR 330 SX ,25# FL TCmel(0/eb00 01121 [1:231% ]

See introduction to this section for ordering information
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Reference HP Part |c A Mfr :
R Qt Description Mfr Part Number
Designation | Number |D Y p Code
A2R3e 0698-8473 9 RESISTOR 3.358K 0.1% .125W F TC=0+-100 24546
42R37 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 2us4e
A2H38 0698-6943 3 RESISTOR 20K 0.1% .125W F TC=0+-100 24546
A2R39 0698-7842 & RESISTOR 26.1K 0.1% .125¢ F TC=0+-100 2u54s
a2Rag 0698-7842 8 RESISTOR 26.1K 0.1% .125W F TC=0+-100 24546
a2Ryy 0683=191% 7 RESISTOR 100 5% ,25w FC TCS«d00/45¢0 (2T 3} cB1018%
a2RU2 6431015 7 RESISTOR 100 5X ,25W FC TC8=400/+500 01121 c81019
A2R43 2100=3351 [ 2 RESISTOR=TRMR S00 10X C SIDE«ADJ JeTRN 28480 210023351
2Ry V767=0039 4 5 RESISTOR 6,81K 1% ,125W F TCe0+e]0¢ 2454s Cum1/8aT0upBllef
42R4S 07570279 0 RESISTUR 3,16K 1X L1254 F 1Cx0+e100 24s54e C4=1/8at0e81b6t=F
42Ryp 00633325 6 RESISTOR 3,3K 5y ,25n FC TCsed00/¢700 01121 CB332%
A2RUY v6BleuT05 & RESISTOR 47 SX ,25w FC TC2ad00/+¢500 03121 CB4709%
A2Ru4B 06812225 3 RESISTOR 2,2K SY ,25W FC TCsed(0/4700 [(TRY 1 CB222%
A2k49 06%3«103% 1 RESISTOR 10X SX ,25W FL TC==d40g/4700C 0112t CB103%
42Rsp 0083-1035 1 RESISTOR 10k Sy ,25W FC TCmedgo/eTp0 01124 €81038
42RS1 0683=1035 1 RESISTOR 10k 5% ,25a FC TC3e400/4700 o112} £B103S
A2RS2 068301035 1 RESISTOR 10Kk 5% 258 FC TCs=400/+700 01121 cE103S
a2RS3 06A3e1035 | RESISTOR 10K 5% ,25W FC TCa=dQos¢Tu0 01121 €B103S
A2RSU 06b3e) 055 H] 3 RESISTOR 1M SX ,25w FC YC®=B00/49¢0 o112y C8105%
A2R55 0683=1035 1 RESISTOR jo0k S5x ,254 FC TC3«d400/¢700 0t121 81035
LY-LE1 968321035 1 RESISTOR oK SY ,25W FLC TCe=0p0/+700 01121 81038
A2R57 06H3e1035 1 RESISTOR 9K 5% 250 FC TCa=dpu/¢T00 o112 C81035
A2KS8 00831035 { RESISTOR 10K SX ,254 FC TC3e400/4700 [2R¥ 3] CB1035
42Rs9 068341055 5 RESISTOR 1M 5% 25w FC TCm=800/4900 01121 CB10SS
A2Re0 1999004 8 1 LEDwVISIBLE LUMQINTS3y0UCD [Fs50MAaMAY 28480 50824480
[FLIT 06€3e3335 b RESISTOR 33n SX ,25W FC TCsed00/4800 FERY 2 €B333%
A2R62 0683.u725 2 RESISTOR 4,7k 5% ,25w FC TC2ed00/¢700 0112t cBaves
A2R63 0083a072% 2 RESISTOR 4,7k §y ,25W FC TC®etp0/+700 o1tet CBu728
A2Rbd N696a3usy 2 2 RESISTOR 196K 1§ ,125% F TCo0sm}oQ 24S4e Cldal/8eT0e1963aF
82RsS 07570280 3 RESISTOR 1% 1% ,1254 F TCs0+=100 24546 Cde1/8oT0w1001oF
A2Res 0698.3453 H RESISTOR 196K X 1254 F TC®04e100 24546 Cle1/B8eT0m]903F
A2Re7 Uoh3e2235 5 RESISTOR 22K SX ,25% FC TCBul00/4800 0111 £82238
a2R67 07570280 3 RESISTOR 1K 1% 125w F TCaleel 00 26846 C4e1/BaT0100)=F
82R68 Oeb3e3215 S RESISTOR 22K 8X ,25W FC TCEeluU/¢800 01121 82235
[FLIY VoH3e2235 S RESISTOR 22K 5% ,254 FC TCe=auOu/+800C o1t c82238
a2R70 068322235 5 RESISTOR 22k 5% ,254 FC TCo=d400/+800 01128 c8a233
A2R7y 06733335 [} RESISTOR 33K 5% 25w FC TCselg@/eB00 o112} CB333S
42R72 0683.2215 S RESISTOR 22K 5X ,25W FC TCReu(0/4+800 01121 C82235
A2R7y 063322229 3 RESISTOR 2,2k SX% ,25W FC TC3eddQ/4700 01121 CBaaes
A2R74 07970288 1 RESISTOR 6 09K 1% ,1250 F TCEOselgy 19701 MFUC1/B8eT0m9091eF
a2RT7S 068324725 2 RESISTOR 8,7k 5% ,25% FC TCeed00/+4700 01121 cadres
L1 1} UpR3eu728 2 RESISTOR 4,7% 5% ,25% FC TCaeyu0/e700 0t121 CBares
A2RTY 06832225 3 RESISTOR 2,2k S ,25w FC TCIedQo/e¢700 oi1dy c8224%
A2R78 00834728 2 RESISTUR 4,7k 5% ,25w FC TCE=Udy/e700 oite1 cBu72S
A2R79 06834725 4 RESISTOR 4,7k SX ,85W FC TC3=400/¢700 01t cBures
a2Rg0 Uob81»2225 3 RESISTOR 2,2K §X ,25W FC TC==yG0/+700 011 C8g229%
A2R8) 0757=n2R8 1 RESISTOR 9,06K (X% 41254 F TCmGeejl0 19704 MFUC|/82T0e909 | »F
A2R82 00834728 2 RESISTOR 4 7K S§% ,25v FC TCa=uyo/el0¢0 01121 CBur2s
A2Ray 06B3=u72s 2 RESISTOR 4,7%x SX ,25% FC TCmeuq0/4700 01121 c8ur2s
a2R8y 06832225 3 RESISTOR 2,2%X 5% ,25W FC TC®al0/4700 01121 CBae2as
A2R8g 0683ed?25 2 RESISTOR 4, 7Kk Sx ,25n FC TC8=4p0/e700 [RRY 3 CBy72s
42R8s GoB3e4T28 2 RESISTOR 4,7K S§x ,25w FC TCS=uu0/4700 01121 cBu7RS
A2RA7 0757e04u2 9 RESISTOR 10K {x ,125w F TC204e100 24sus Cdet/BaTusi002+F
aR8a 0787044y 1 1 RESISTOR 12,1K 1X ,1e54 F TCsgeeloo 24546 Cldeai/BeTlml2i2aF
A2RR9 06R3-1835 9 15 RESISTOR 18K 5% ,25n FC TCS=400/4800 o111 81835
42R90 N68le183S 9 RESISTOR 18K S5X ,25# F( TC®«d400/+800 0111 ca183s
42R9 neN3etB835 9 RESISTOR 18K SX ,25W FC TC®ed(0/+800 o112t cB183%
[Y2LF] 06R3eu725 2 RESISTOR 4,7Tx 5% ,25W FC TC8eu00/4700 01124 cBur2S
42R93 06831035 1 RESJISTOR 10K SY ,254 FC TCE=U00/4700 vi12l €81039
42R9Y QoB3l=u72s 4 RESISTOUR 4,7x S5x ,25w FC TC®w4poO/se700 ol12y CBav2s
42R9g 0o 3=u72% @ RESISTOR 4,7k §X ,25W FC TCe=400/¢700 01124 CBu72%
A2R9¢ 0bB3e1025 Q RESISTOR 1K 5% ,28W FC TCaedQp/+600 01121 CB1oes
A2R97 VoB3e3325 o RESISTOUR 3,3K S5X  25% FC TCmedo/e70y 0lt1el CB33es
42R9A 066324705 8 RESJSTOR 47 5% ,25w FC TCm=u00/+500 o112t cBa4yOS
42R99 066324705 8 RESISTOR 47 SX ,2Sw FC TCm=u00/+4500 01121 CBur0s
42R100 0063e332% 6 RESISTOR 3,3k SX ,25W FC TCBed00/+700 vliet cB332S
A2R1Q1 V6980084 9 RESISTOR 2,15K 1X ,125# F TC®0eel00 24546 Cle1/BuT0wR151F
A2R102 06B83e102% 9 RESISTOR 1k 5% ,25# FC TC8«400/¢600 0t1dy C810es
A2R103 Opbl3e33es [ RESISTOR 3,3k 5% ,25w FC TCe=dQO/¢700 01121 cB3les
42R104 0683eu70S g RESISTOR 47 SX% ,25W FC TCs=400/¢500 o112y €Bu705
A42R105 068320705 8 RESISTOR 47 S5X ,25w FC TC®ed00/4500 01121 CB4705
a2R106 068323125 ° RESISYOR 3,3k Sx% ,25W FC TCE=lQ0/e¢700 o112t C833eg
A2R197 06900084 9 RESISTOR 2,15K 1x 1250 F TCRyswi00 24546 Cia)/8eT0u2|{StaF
aA2R108 Up83=u728 H RESISTOR 447K §X% ,25W FC TCa=u00/+700 o1ty CBy728
A42R109 0683eld728 2 RESISTUR 4,7K SX .25W FC TCEed00/¢700 01121 cBuras

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c Q N Mfr
. g t Description Mfr Part Number
Designation | Number |D Y P Code ;
A2R110 0757«0002 9 RESISTUR 10K 1% ,125¢ F 1C®0+=100 24546 Cde)/BeT0e1002=F
42R111 07570288 1 RESISTOR 9,09k 1% ,125¢ F TC80eajoO 1970% MFUCL/8eT0e909] oF
A2R192 068341025 9 RESISTOR 1K SX ,25% FC TC®=400/4600 [3%% 1! c8102%
a2R113 06831025 9 RESISTOR 1K 5% ,2SW F{ TCse400/4600 ol tB102%
AR1tY tos3el028 9 RESISTOR 1K 5% ,25% FC TCmed400/+p0C vi12t cei1oes
a2R115 V6R3e;33S 2 e RESISTOR 3,3 Sx ,25W FC T1C®=d00/4500 oltet CB336S
A2R110 0683an 338 2 RESISTOR 3,3 Sx .eSw FC 1C3=tgu/s+500 0112t CB336S
A2R117 069830 -} RESISTOR 31,6k 1% ,125% F TCe04ai0d 24s4s Cldeaj/8ui0m3jodeF
LYLARE:} ve98e3160 8 RESISTOR ln.el 1% 1254 F 10s0e=t00 24s54e Cle)/BaTel)beF
azly 91uLenRTS 0 1 TRANSFORMER1$IGNAL 28480 9100=0875
AUy 182600139 9 ? OP AMP GP DUAL BeDIPeP 01928 CA14u586
A2u2 1820.0427 6 3 MODULATOR TOei00 04713 MC1U4966
azu3 5080=3056 7 2 1C, LINER 28480 50803056
A2u4 50853056 7 1C, LINER 2bubo 5080=30586
a2us 1R26=00A1 1 OP AMP B Y0=9¢ 27014 LM318M
A2ue 1826=0222 1 4 0P AMP GP QUAD (4=D]PeP 07263 UAG136pC
a2u7 1826ep222 1 OP AMP GP QUAD 14eD]Pep 07263 UA4136PL
ague 162620138 8 CUMPARATOR GP QUAD 14=DIPep 04713 MLM339P
a2U9 1826=0319 7 0P AMP BIFET T0w9% 27014 LF356H
aguto 1820wal2? ] MODULATUR TO=10¢ 04713 MC14966
(Y20 1820=-0427 [} MODULATOR TOD«100 04713 »C14966
AU 1R260139 9 UP AMP GP DUSL 8eDIPeP 01928 Cagu586
42 ™ISCELLANEUUS PARTS
6ua7u-2e502 S PC BUARD, #LANK 28480 yugleeed0e
ay Yu2Tuebs5063 |0 [ PURER AMPLIFIER BUARD ASSEMBLY 26480 VeRT4e60503
A3C) 0180=1078 |6 5 CaPaCITOR, FXD 33y UF o,3VDCW AL 28480 n16u=1078
a3C2 ¢18i.1085 S CAPACITOUR, FXD 4,7 UF 16vUCH TA 28460 G160w10H8S
A3C3 UlboeluES 5 CAPACITUR, FXD 4,7 UF 1o6VDCW T4 284980 0leoelued
A3Cy 01801085 ) CAPACITUR, FXD 4,7 UF 16VOCH TA PEubo 01BGe108S
A3ls 0180-1085 5 CAPACITOR, FXD 4,7 UF joVDCW T4 28480 0180e3005
A3Ce Ologeni2? H CAPACTTOR=FXy 1UF +=20% 25VDC CER 28480 01600127
A3C? Othue210] 6 CAPACITOR=FXL 3,3UF+=10% SOVDC TA 56289 1500335x905082
(X1} UVIRO=1077 H CAPACITUR, FXD 220 UF 16 vOCw AL 28480 0180e107?
a3Co Nisieludd t CAPACITORSFXD JUF 4R0e20x 50VOC CER 28480 vib0e3443
43Cy0 Uye0e304)} 1 CAPACITOR=FXD ,jUF +80e20X% SOVDC CER 28480 01603643
a3y llovedddy i CAPACITORFXD ,1UF 4B0=20% SuvDC CER 28480 V160=3443
a3C12 0180=108S 5 CAPACITOR, Fx0 u,7 UF fevDLw TA 28480 G180-1085
a3C13 0180w 08S 5 CAPACITORK, FXD 4,7 UF J6VDCW TA 28480 01803085
A3C14 v1Bue0228 3 CAPACITURSFXU 22UF+=10% 15VOC TA 56289 1500226X901582
(3151 N18ee0228 6 CAPACITOR&FXD 22UF¢mjoi 15V0C TA 56289 1500226X901982
A3C1e 018ne1n?B [ CAPACITOR, FXD 330 UF 6,3V0Cw aL 28480 0180*1078
a3Cy7 01bpet1uTY 5 CAPACITOR, FxXD 220 UF 1o VOCw AL 28480 01801077
43C18 0184e1077 5 CAPACITOR, FXL 220 UF 16 VOCw AL 28480 0180e1077
43019 015ce0052 t 2 CAPACITOR=PXD ,05UF ¢=20% 400VDC CER 28480 0150%0052
a3C20 U15u=0052 1 CAPACITOReFXD ,05UF +=20% 400VDC CER 28480 01500052 -
4302 ulbselgBS 5 CAPACITOR, FXD 4,7 UF f6VvDLW TA 28480 0180=1085
a3Ce2 0189=1078 3 CAPACITOR, FxD 330 UF o,3vDLw AL 28480 01801078
a3C2y Q1AN=10RE s CAPACITUR, FXD 4,7 UF 1aVDCW TA 28480 0180~1085
A3Cau dfoitent2? 2 CAPACITORFXD JUF +=20% 25vDC CER 28480 0160=0127
a3leas YiBuel085 5 CAPACITOR, FXD 4,7 UF 16VDCW 14 28480 0180-1085
a3Cep uiBn=1085 H CAPACTITUR, FXD 4,7 UF 1pvUCW T4 28480 018021085
A3C2y viRre2iyl 6 CAPACITOR=FXD 3,3UF¢=1UX S0VDC TA 50289 1500335905082
a3Cae 0l6y=34d4} 1 CAPACITURSFXD _JUF ¢8¢=20X SoVDC CEF 28480 0160=3443
83C29 N16=3443 | CAPACIYOR=FXD _yUF +Bo=20% S0vDC CER 28480 0160=3443
43030 [LXEETER) 1 CAPACITOReFXD ,JUF ¢80=20% 50vDC CER 28480 0160=3443
a3lyy V160=3443 1 CApaClTUR=FXD ,1UF ¢8¢=gox 50vy0C CER 28480 0160=3443
a3C32 f16ne3tul 1 CAPACITOReFXD ,fUF +By=20% 50vDC CER 28489 01603443
A3C33 018p=108% H CaPACLITOR, FxD 4,7 UF 1ev0Cw 1A 28480 0180%1085
A3C3u 01Bue]0KS 5 CAPACITOR, FxD 4,7 UF 1evDCw TR 28480 01801085
43C38 N18pe028 6 CAPACITORFXD zaury-lu; 15VDC Ta 56289 1500226X901582
a3C3e U180-0228 [ CAPACITOR«FXD zauro-lox 1SyDC T4 56289 1500226903582
a3C3? t180=1077 H CAPACITOR, FXD 220 16 vDCw &L 28480 0180e1077
43C3e v38uey a9 1 CAPACITOR, FxD 470 uF 16VDCwW 28480 01803049
A3Cy9 0180e1049 1 CAPACITOR, Fx0 470 UF 16vVOCW 28480 0180=1009
43C40 0180=1077 5 CAPACITOR, FXD 220 UF 1o VDCw AL 28480 01g0=1077
A3Cay 01801077 S CAPACITOR, FxD 220 UF 16 VDLW AL 28480 01801077
43C42 018p=108S S CAPACITOR, FxD 4,7 UF 16vDCw YA 28480 018003088
43C43 01801085 5 CAPACITUR, FxD a,7 UF 16v0Cw TA 28480 0180=108%
a3Cyy 0180=1086 5 CAPACITOR, FXD 4,7 UF 16VDCHW T4 28480 0180-108%
A3Cus 01640=108% 5 CAPACITOR, FXO 4,7 UF 16VOCW TA 28480 0180=108%

See introduction to this section for ordering information
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Reference HP Part |c A Mfr
PRt Qt Description Mfr Part Number

Designation Number |D Y P Code

A3C4s 0189w1049 1 CAPACITOR, FXD 470 UF 16VDCwW 28480 0180w1 049

a3Ca? G180e1049 ' CAPACITOR, FXD 470 UF 1ovVDCw 2848y 0180w3049

43Cag UlE0el04g i CAPACITUR, FXD 470 UF tevDCwW 28480 01801049

a3Cueq 01861649 1 CAPACITUR, FXO 47v UF 16VDCwW 28480 018083049

43C50 Jlpone108S S CAPACITOR, FXD 4,7 UF levUCw T4 28480 01801085

43C%) 1185e1085 5 CAPACITOR, FXD 4,7 UF tovoCw T2 28480 0180#108%

aylsg 01R)e1078 6 CAPACITOR, FxD 330 UF 6,3vDClw 4L 28480 0180=1078
43CS3 0I8neiU8S 5 CAPACITOR, FXD 4,7 UF leview TA 28480 0180=108%

43Ce60 VIRCe)1OTH [ CAPACITOR, FXD 330 UF 6,3vDCw AL 28480 0180=3078

A3Ck1 1902=3160 u DIOOE=ZNR 10V 2% Dpe? PL3 4w TCBe,00% 28480 190223160
A3CR? 19C1euubo 1 OIQOE=SWITCHING 30V S0MA 2nNS DO=3S 28480 1901=0040
A3CRy 190100060 ] OIODE=SWITCHING 30V SoMA 2NS DO=3% 28480 1901=004¢

43CRu 19¢C1a0040 1 DIODE«SWITCHING 30V SoMa 2N§ 00e3S 28480 19010040
A3CRg 19¢1ep0dn t DICDE«SWITCHING 39V SuMa 248 DUa3S 28480 190120040
A3CRe 1901 =a004 1 DICDE=SWITCHING 39V SoMa NS DO=3S 2848y 1901°0040
A3CRY 190) @t QU0 1 OJODE=SWITCHING 30V SeMa 208 00«35 284u8¢ 190120040
A3CRY 19010033 2 DIUNESGEN PRP a0y 200Ma DOe7 28480 19010033
43Cho 19010013 2 DIODL-GEN PRP 180y 20UMA DGe? 28480 1901200383

a3CR10 1901«0040 1 DIODE«SWITCHING 30V S0MA 2nNS DDe3S 28480 1901=0040

a3CRyy 19010040 1 DINDELSWITCHING 3V SuMA 2NS LCe3S 2848y 19010040

A3CRry2 19¢1ap0by \ DIODE«SwITCHING 30V SOMA 2N§ DOe35 28480 1901=0040

A3CRy 3 190 1e00dy 1 DIODE=SWITCHING 30y S0Ma 2Ng D0e3S 28480 19010040

a3Cry4 193] el i DIODE«SwWITCHING 30V Soma 2uy DO=35 28480 1901 =0040

A3CR1S 19¢1epudy 1 DIUOE=SWITCHING 30V SomMA 2n§ DQe3S 28480 1901 =0040
A3CRye 1901«002S ¢ DIODE-GEN PRP 100V 2u0MA DUe? 284890 19010025

a3Cay7 1902en048 1 1 OlnDEeZNK 6,81y Sx DQ=? pDB, 4w 1C0e,043% 28480 19020048

a3CRy8 19y2«316¢ [ DIpNEeZNR 10v 2% DUw? PDS 4w TCBe¢, 00X 28480 1902+3160
318} Vidney)29 1 10 COIL-MLD 220UM &% G865 ,1550X%,375LGN0M 28480 V140e0129

L3 14 14n.9129 1 COIL&MLD 220uH 5% UB6S ,155Dx,375L6=NOM 284890 9140=0129

ayLy LARTESRFL 1 Colp el D 220UH 5% GBS ,1550x,375LGeNOM 28480 9i40e0129

4301 14550201 9 TRANSISTOR MOS-FET 28480 1855=02061

431G 1354=n129 o TRANSISTOR NPN Si 28480 1854e0129
4303 185te0129 [ TRANSISTOR NPN Si 284890 185400129
4304 18S54ayi20 0 TRANSISTOR NPN Si 28480 1854e01¢9
A30s 18840071t 7 THANSISTOR NPN S1 PD®300MA FTB200MHZ 28480 1854w0071
308 18940039 ? TRANSISTOR NPN 2n30538 SI 10«39 pPD2iw 01928 2N3053s
A3Q7 1HS3en020 4 TRANSISTOR PnNP ST PDa3U(Mw FTaiS0MHZ 28480 185340020
a3le 18530012 4 TRANSISTOR PNP pNa90ua S] TO=39 POE6OQMN 0129% FLPEITT)
43G9 1R88ap201 Q TRANSISTOR MOS-FET 28480 185%5=02061
a3Gy0 13540129 [ TRANSISTOR NPN Si 28480 1854=01@9
a3Q11 1AS4ap)29 ] TRANSISTOR NPN Si 28480 1854029
A3G12 13540129 & TRANSISTOR NPN Si 28480 18%4w0129
Ala13 18%ae0129 ] TRANSISTOR NPN Si 28480 1854=0129

45014 18540129 6 TRANSISTOR NPN Si 28480 1854e0129
43015 185%4¢an07t 7 TRANSISTOR NPN SI PDRIOOMW FYS200MHZ 28480 1854e007}

4391 1353=¢020 4 TRANSISTOR PNP 81 POB3yOMa FTB1S50MHZ 28480 1653%0020

a3y 18540039 7 TRANSISTOR NPN 2130538 S[ TOe39 PDsiw 01928 2N30838

23Q1a 1A%3ey0t2 v TRANSISTOR PMP 2N2004A 51 TOe39 PUmsOOMW 01298 2N2904A

ATRy 2ivo=0552 3 2 RESISTORWTRMR &9 10x C SIOE«4DJ 1=TRN 28489 2100=05852

A3Rp voY8.344S 2 2 RESISYOR 348 1% ,125W F TCB0e=100 20848 Clde}/8aT0e)u8RafF
A3R3 0698-3438 4 1 RESISTOR 1470 +-1% .125W FILM 24540

ayRy 07%7en84e 9 RESISTOR 10K 1% ,125W F TCsoseloy 24546 Cldal/BeTOmlp02eF
43RS 075720458 7 [ RESISTOP S5i,1%x )X ,125% F TCEO+efiOU 24s54s Cle)/BeTOuS51120F
43Re non3e10us 3 16 RESISTOR g0k SY ,25W FC TC®ed0(/+800 (RT3 C81048

a3R? 0683«104S 3 RESISTOR 100K SY ,25% FC TCeed0u/+800 0112} CB104S

a3Ra N683ai00S B RESISTOR 10 SX ,25W FC TC3e400/4500 ot1ay €81009

43R9 06982233 4 2 RESISTOR 1.6k +-5% .125W 28480 06982233

a3Ry0 0169822233 4 RESISTOR 1.6k +-5% ,125W 28480 069682233
A3R11 0oH3e35335 & RESISTOR 3I3n 5% ,25% FC TCsel00/+800 [IRT 3! cB8333%

a3R12 064322225 3 RESTSTOR 2,2K SX% ,25W FC TCe=d00/+700 01121 cB222%
a3R1Y 0bR3e 05 5 RESISTOR 10 Sx% ,25W FC TCu=d00/4500 01121 £8100S

L] fodbeu2o? 6 1 RESISTOR 44,2k 1% 1250 F TCZHealug 20546 Clal/BalOnbiugeF
43R15 06983440 7 RESISTOR 198 1X ,125w F TCa0eel00 FLLTTY Clel/BeTUmiggReF
A3R1e 2t00e3207 - [t ? RESISTOR@TRMR GK (0% C SIDE=4DJ jaTRN 268480 2100=3207
A3Ry7 DeVBen 084 9 RESISTOR 2,15K 1% ,125w F TCa30e=100 26546 Clal/8eTQu)5]eF
AR 18 U797equup 9 RESISTOR 140K {x ,125w F TCBU+e100 24546 Clol/BeT0ei002eF
83819 069044409 2 2 RESISTOR 1,15k 1% ,125W F TC30+ei00 264Sde Cinl/8aT0=1151eF
43R20 0v9geulyu 5 1 RESISTOR 105 1X ,125w F TCavu+=100 20846 Clei/8eT0ei0SReF
A3n219 669%auu5a L] 1 RESTSTOR 590 1x ,125w F T1C®0est00 24546 Cial/BaT0eS590RF
A3R22 009823159 1 RESISTOR 4,64k fX ,125% F 1C@0¢e100 2u54s Clel/BaT0ulbld]ef
a3R2y 0e9%e3447 4 4 RESISTOR 422 1x ,125w F TC®0+el00 24546 Cini/BaTOed22RaF
83R2y 06%3.1035 1 RESJSTOR 10K SX ,25n FC YC=et(0/4700 o11e} 81038

A3R2S voRle1035 1 RESISTOKk {0k S% ,2%W% FC TCmedpQrse?00 ol1es C8103%

See introduction to this section for ordering information
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Reference HP Part |c Q . Mfr ‘
. . t Description Mfr Part Number
Designation | Number (D \ P Code
a3R26 00H3e}035 1 RESISTOR 10K SX ,29% FL TC3=400/¢700 o114 c8103S
a3R2y 0643=1G0S 5 RESISTOR t¢ SX ,25# FC TCawd0d/eS00 ot121 CB1ous
A3Re28 NoA3ei005 S RESISTOR tu SX ,25w FC YC3ed00/¢500 01124 CB100S
43R29 071870276 7 [} RESISTOR 61,9 1% 125w F 7CB04=1uC 24S4e Cdei/BeTQab192aF
a3R39 Vb93=315% 1 RESTSTOR 4,64k 1X ,125n F TCEyeslgo 2454e Clet/BeTmlpdleF
A3R3y 0757«0276 7 RESISTOR 61,9 1x 125w F TCRose100 24548 Chel/BaT0ad]VZef
A3R3p ne98.3154 Y RESISTOR 4,22K 1% 1250 F TCspsetan 2uS4s Clal/Beled22leF
43R3y Y7S7=yl3ie [ 2 RESTSTOR 42,2 1% ,125W F TC304el0 245ub CUe1/BaTQed2R2eF
A3R3y to83e470S a RESISTOR 47 Sx ,254 FL TC®el400/+5un 01121 CB4708
431R15 VbRle0u?S 1 6 RESISTOR 4,7 S5x ,2%4 FC 1C3=400/¢500 0112t CB47GS
A3R3e Vod3=047S 1 RESISTOR 4,7 5% 254 FC TCz=u00/+4500 01121 ¢By476Gs
A3R3y 069823154 I RESISTOR a4 22K 31X ,125% F TCRO%ey00 24Sus Cla)/BaTed22]ef
43R0 0oRleu7ds a RESISTOR 47 SX ,26w FC TC3ed40U/45¢00 01121 cBuv0%
A3R39 0698-3397 7 3 RESISTOR 42.2 1% .5W F TC=0+-100 28480
43R4Q 0698-3397 7 RESISTOR 42.2 1% .5W F TC=0+-100 28480
A3Ruy 0698-3397 7 RESISTOR 42.2 1% .54 F TC=0+-100 28480
43RG 0683-1535 3 RESISTOR 15K 5% .25W FC TC=-400/+800 [FR T 3}
A3RaY 0683-1535 3 RESISTOR 15K 5% .25W FC TC=-400/+800 0112t
A3RYY 1 0737.0458 7 KeSISTOR S1,1k 1X ,125W F TCB0+e100 2454s Clhel/Bel0uS112eF
A3R4S VbR3et045 3 RESISTOR 100K S% 25w FC TCzedQ0/+200 oltal CB1U4S
A3RUe Vee3=1045 3 RESISTUR 100% Sy 25w FC 1CBeldg0/4800 01121 Cdy04s
A3Ry? 075Tegub2 9 RESISTOR 10K 1% ,125% F TC30+etioy 2u%4e (del/BelOelg0eeF
A3ZRUA 0757-0274 i 1 RESISTOR 1.21K 1% .125W F TC=0+-100 2usas
43RUg V6%3e100S 5 RESISTOR 10 SX% ,25W PC TCs=000/+500 o11et CB1V0S
43RS0 0698-3495 8 1 RESISTOR 866 1% .125W F TC=0+-100 24S4p
43RSy 0ef143335 a RESISTOR 33k Sx ,25w FC TC2=u00/4800 o112} CB333S
[SL3F) n683«2225 3 RESISTOR 2 2K SX 25w FC TC8eu0/+¢700 v1121 CBa2es
a3Rsy 0ot3e100% S RESISTUR §0 SX ,25% FC TC==d0Q/eSOOL 012y C81008
a3RsSy 07%87«0274 S RESISTOR ), 21K % 125w P TCRGeejyu 24S54b Clay/BaTOul2ideF
43RS 0797-0403 e 2 RESISTOR feo1 1¥ ,125# F TCous=iov 2uSde Cldel/BaTDei2lF=F
A43RSH 0757<0279 ¢ RESISTOR 3,16k 1X ,125v F TCS04w100 24546 Cldel/BeT0n310])aF
A3RSTY 0757epuae 9 RESISTOR 10K 1X ,185+ F TCw0¢el00 24sSdue Cdel/BaTOmi02aF
43Rsg Von3=101S 1 RESISTOR 10K 5% ,25W FC TCE==y0yu/e700 01421 (81035
43Rs5g Vo98=4308 B 1 RESISTOR 16.,9X 1% ,126n F TC20¢el0D 2u8us Cuml/amT0ml92mF
A3Rep 009844125 7 1 RESISTOR 933 1% ,125% F 1C80eel00 26S46 CUel/BuT0e953RaF
43R61Y 07570399 S 1 RESISTORK 82,5 1X ,125% F TC®04ei00 2usSus Cdul/BeT0e82RSeF
A3Re? 0757=04d] 8 1 RESISTOR B,25%x 1X 1250 F TCS04e100 2454b Clej/BeiiebeSiaF
A3ReY 06983138 L} 3 RESISTGR 17,8k 1% ,125m F TCB0selup 2usus Clel/BaTUe]T82eF
A3Rey 069R2315S 1 RESISTOR 4,08k (X 1254 F TCepemloo 2uSus Cluel/Balieboy)ef
A3R6S 069u=uUb] 2 RESISTOR 1,15 tX ,1250 F TCeOeeiD 2u546 CUel/BeT0=]iS)=f
A1R6e 06PR3=1085 { RESTISTOR tuk 5% ,2Sw FC TC8elg0/e700 vitel €81u3s
A3Re7 062321035 1 RESISTOR 10K 5% ,25W FC rCEZelon/¢70¢0 vilel €B1035
A3Re8 068341035 1 RESTSTOR 1uk SX ,25w FC 1(Zaldyuyse00 01121 C8103%
43Re9 uohle103% 1 RESISTOR j0K SY ,254 FC TCred(Os¢700 vit1el CB103%
a3R70 V623e1005 5 RESISTOR 10 5% ,25% FC TCse400/eS0y vt CB100%
43R7y 0o43-1008 S RESISTCR 10 S% ,28W FC Y(2el0G/eS0n vi12} 81008
a3R72 07570276 7 RESISTCR b1,9 1% ,125% F TCs0e=100 24S4s ClUe}/8aTOut|2eF
A3R7Y Vo98=3158 1 RKESISTOR u, 64K 1% ,125% F TCEQeeio0 24954s Cdmy/8mTpmunil=F
ASR74 VbY8e3)SU v RESISYOR 4,22K 1X ,1250 F TCEyeelny 24546 Cldal/BealOau22ief
a3R7S 07570276 7 RESISTOR 61,9 1X ,125W F TCE0swiOy 2uSudo Cdet/BeTO0ebi2eF
43R7e 00983154 1} RESISTOR &, 22K 1X ,125W% F TCag+ei0n 26546 Llal/BeT0ab2e]eF
AIRTY 07570316 -1 RESISTOR 42,2 1% ,125W F TCBUewtln 24%4s Clal/8eTUel2ReF
43R78 (6P 3eu4705S 8 RESISTOR 47 5% ,28#% F( TC3edp0/+500 olren ceu4ro0s
A3R79 voblenu?sS 1 RESISTOK 4,7 9% ,25W FC TCE=dgu/+Suu vigel CB47GS
43R80 Vot 3apuls i RESISTOR 4,7 5% ,25#4 FL TCReugu/eSu0 o111 CB47GS
A3R8) Vet seu70% ) RESISTOR a7 SX% ,25W FC T(zeuDn/e50u 01121 CB4705
A3RB2 Ge98e2344 8 1 RESISTOR 2.45k +-,25% .125W 28uB0 0698=23ud
azRgy V69R=2343 7 2 RESISTOR 50k +-.1% .125W X 2848y 009822343
AIR8Y 0683-1515 2 RESISTOR 150 SX ,254 FC TCs=490/+600 oljel CH151S
43RBS 07570401 0 RESISTCR 100 1X ,125w b TCaO¢e100 24848 Clel/8eT0=i0l=F
A3RE8e 07970280 3 RESISTGR 1K 1% ,1254 F TC204el00 2454 Cldeal1/8eT0e100]=F
a3Rg? Oanl3=2235 5 RESISTCR f2n 8% ,25# FC TCsedCu/+809 0if21 cu223s
a3Rpg 06h3e2235 5 RESISTOR 22k SX% ,25W FL TCR=dQ0/¢8G0 01121 CB2238
43RAQ 1810=0208 7 NETWORK=RES BePINeSIP ,1=PIN=SPCG o11d1 208a472
43R90 18100205 7 NETWORK®RES BePINwSIP ,1=PIN=SPLG PERY 3 2084472
A3R9y 1810e0212 3 NETWORKeRES 16ePINeDIP ,1ePINeSPLE 01121 3108223
43R9p 0oH3e5625 3 1o RESISTOR S,bK SXx ,25w FC TCE=d0o0/e¢T00 011t co5625
A3RI00 VoB3aT7505 2 1 RESISTOR 75 5% ,2%W FC TCEed0/e¢500 01121 cB7%08
ayTy 91090858 6 s TRANSFORMER, PULSE 28uB0 91000855
a3t 916006872 7 2 TRANSPORMER, SIGNAL 28480 91000872
a373 9100e0873 [} 1 TRANSFORMER, SIGNAL 2848y 91000873
A3Ty 916y=0855 o TRANSFORMER, PULSE 284080 91000855
A3TS 91n0=0872 7 TRANSFORMER, SIGMAL 28480 9100e0872
a3yt 1R26e¢0RL a CP aMp wB TYQe99 27014 LM3g8H
Alu2 1R2b=yy81 v 0P AMP WB TU=99 27014 LM318n
A3Us 18200081 [} OP AMP wE 10e99 27014 LM318H
a3ud 1826m00281 1 0P AMP WB T10e99 27014 LU318m
a3uS 18260138 8 COMPARATOR GP QUAD 14el]lpPep 04713 MLM339p

See introduction to this section for ordering information
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Reference HP Part |c Q o Mfr
: ; t Description Mfr Part Number
Designation Number |D Y p Code
a3us 182620138 8 COMPARATOR GP QUAD 14eD]PeP 04713 MLM339p
(310 1826e0138 b COMPARATOR GP QUAD 14eDIPaP 04713 MLM339P
a3us 182001730 6 13 1C FF TTL LS DeTYPE POYeEDGE=TRIG COM 01295 SNTALS2T3IN
43U 18201730 [ IC FF TTL LS ODeTYPt POS=EOGE=TRIG COM 01295 8N74L8273N
a3u10 1R2U=)730 3 IC FF TTL LS D=TYPE PUSeEDGE-TRIG COM 0129% SNTALI273N
A3 MISCELLANEQUS PaRTS
Vu2T4e26503 | o PC BOARD, BLANK 284890 04274e26503
4y 08274e66504u |t 1 PROCESS AMPLIFIEP BUARD ASSEMBLY 28489 04274ebb504
840y 018y=1241 3 H CAPACITOR, FXD p,047 UF §0% 28480 0160e124}
auc2 0100=1563 2 H CAPACITOR-FXD .47uF +-5% 200VDC 28480 016001563
auC3 0121.0109 u CAPACITOR®V TRMReCER 935PF 200v PC=MTG 52763 306324 9/35PF N6SO
auCy 012104059 7 CAPACITUR®V TRMReCER 2eBPF 35S0V PCeMTG 52763 304324 2/8PF NPO
auCs 0121=0108 4 CAPACITUReV TRMReCER Q=35PF 200V PCeMIG s2763 304324 9/3SPF NSO
84Ce 0121-0105 ] 1 CAPACITOR-V TRMR-CER 9-35PF 350V 52763
AUCT 01210099 7 CAPACITOReV TRMReCER 2e8PF 350V PCeMTG 52763 304324 2/8PF NPO
AuC9 0160+-205% 9 CAPACITUR®FXD ,01UF 480e20% 100VOC CER 26480 0160#2055
auC10 01p0e2085 9 CAPACITOR=FXD ,01UF +8Ue20% 100vDC CER 28480 0160=20%%
8aCyy 01bGe2265 3 3 CAPACITOR=FXD 22PF ¢=5% 500VDC CEP 0430 28480 016022265
AuCy2 0160=2949 ! CAPACITOR=FxD 070PF ¢a5% 300vDC MICA 28480 V16002940
aaCyy 0150.0121 5 CAPACITORFX0 ,1UF +80=2G% SCvDC CER 28480 0150e0421
duCya UtS0e0121 5 CApPACITOReFXD tUF ¢Bo=20% SovDC CER 2848¢ 01S0=01¢1
64C1§ 0160=2765 3 CAPACIYOReFXD 22PF #»SX S00VDC CEP Nsed0 28480 016022265
auCyp V16yY=2250 ° 1 CAPACITORFXD 5, {PF +e,25PF SQ0VDC CER 28480 Vi60w2250
AgCq7 0150~y S CAPACITORSFXD ,yUF ¢Bg=2u% 50VDL CER 28480 0i150=012}
ayCyn UiS50=0y124 S CAPACITUR=FXD ,qUF ¢80=20% SOVDEL CER 28480 0150042}
aglyo Ulo0el208 4 CAPACITURSFXD 330PF +e5% 300VDC MICA 2848¢ 0l60e2208
auC20 L1B0e108S s CAPACITOR, FXU 4,7 UF 1evDCW T4 28480 01801085
a4C2y 011A)=10RS S CAPACITOR, FXD 4,7 UF levuCw Ta 28480 0180=108%
AuC22 01e9e2285 3 CApACITOR=FXD 22PF +«5% S00yDC CER 0eed0 28480 016002265
auCay 0lonel2d] 3 CapaCITUR, FxD 4,047 UF 10% 28480 Ole0e124l
AuCau 0160e1583 2 CAPACITOR-FXD .47uF +-5% 200VDC 2848y V1601563
auC26 0150e0121 5 CAPACITORFXD ,1UF +80e20% SuvDC CER 28480 0150»0121
agCay 01500121 5 CAPACITOR®FXD ,1UF +80=20% 50vV0DC CER 28480 0150e0121
duceAn Vibye1554 1 1 CYFXD MY 0,33 UF 5% 200vDCw 2848¢ 0160=15%4
Ayc29 0180=1085 5 CAPACITOR, FXD 4,7 UF 16vDCw T8 28480 0180°1085
a4C30 P1%De108S 5 CAPACITOR, FXD 4,7 UF 16VOCW TA 28480 01803085
auCyy 0160%2208 4 CAPACITUR@FXD 330PF +=5X% 300VDC MICA 284890 0160°2208
A4C32 016¢e)0RS 5 CAPACITUR, FXD a,7 UF 1sVDCW TA 28480 0180~108S
44C3y 01801085 5 CAPACITUR, Fx0 4,7 UF jpVLCW Ta 28480 G180e108S
44C3¢ 0189=108S S CAPACITOR, FXD 4,7 UF 16vDCH T4 28480 0180=308S
AuCys 01b0e108] 7 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 0180=1061
A4C3e 0150e0121t 5 CAPACITORFXD ,jUF +8u=20% 50VDC CER 28480 0150%0121
auC3? 01H0e10b] 7 CAPACITOR-FXD 220uF +50-10% 16VDC 28uB0 0180=1061
auCas 0150e0121 5 CApACITORFXD ,jyF +Boe20% SoyDC CER 28489 0150e012}
a4C39 01EGa10b) 7 CAPACITOR-FXD 220uF +50-10% 16VDC 2848y 01801061
auCug 03150=0121 5 CAPACITOR«FXD _(UF +80+.2GX S0VDC CER 26480 01500121
auCuy V19900 4 1 CAPACITUR=FXD 4ouPP +s5% 3xyDC CER 28480 01%50e0071}
A4 Ca2 0160-3456 CAPACITOR-FXD T000PF +-10% CER 1000WVDC
AUCRY 1901«0033 2 DIODE=GEN PRP 180V 200MA pO=? 28480 1901=0033
AUCR? 190te0033 2 NDIODE«GEN PRP 180V 200MA DUe7 28480 19010033
auCr3 1901=u033 2 CIUDEGEN PRP 180V 200MA DUe? 28480 190120033
auCRo 19010033 2 DIODEGEN PRP 180y 200MA 0De7 28480 19010033
24CRS 1901=0040 1 DIUDE«SWITCHING: 30V SuMa 2N DOe35 28480 19010040
aUCRe 1901m0040 ' DIODE=SWITCHING 30V SuMa 2N DU=3S 28480 190100040
AUCR? 1901 =0040 1 DIODE=SWITCHING 30V S0Ma 2NMS [O=3S 28480 190120040
A4CRA 19010040 1 DICDE=SWITCHING 30V S0Ma 2NS DO=3S 28480 1901=0000
a4CRe 19010040 1 DIODE-SWITCHING 30v SoMA 248 D0e35 268480 19010040
auCRyQ 19010040 1 DIODE«SWITCHING 30V S0oMA 2M8 DCe3S 28480 19010040
AuCryy 19010049 { DIODESWITCHING 30V SQOMA 2NS D035 28480 19010040
auCRyg 19010040 1 DIODE=SWITCHING 30V S0MA 2NS D03 28480 1901=004u
auCRry3 19010040 | DIODE=SWITCHING 30V S0MA 2NS D0e3S 28480 190120040
auCRy g 1901.0033 2 DIODE=GEN PRP 180V 200Ma LO=7 26480 19010033
84CRyS 19010033 2 DIODE=GEN PRP 180V 200MA 00=7 26480 190120033
AuCRye 19G1=0033 4 DIODE«GEN PRP 480V 200MA 00e7 28480 19010033
AuCRy7 19010033 2 DIODEGEN PRP 180V 20UMA DOa7 28480 19010033
AuCry8 19010060 1 DIODE-SWITCHING 30V SOMA 2NS DOe3S 28480 1901=004v
auCRY9 1901+0040 1 DIODE=SAITCHING 30V 50MA 2NS 0035 28480 190120040
LYT®! 914pepn9d 3 1 CotL=mMLD 2,2UH t0% Q33 ,1S50x,375 GeNOM 28489 9140e0098
LYT] 914g=ny29 ] COIL=MLD 220UN SX G®6S ,1550x,375LG=NOM 28480 91400129
a4Ly 914geni 9 1 COIL=MLD 220UM 35X 0865 ,155DX,375LGeNOM 28u80 9140w0129
Auty 9149=0129 1 COJL=MLD 220UM SX 0365 ,1550X,375LGeNOM 28480 9140e0129
AgLS 91460129 1 COILeMLD 220UM 5% Q@365 ,1550X,375LGeNOM 28480 9140e0129

See introduction to this section for ordering information
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Auto 9140129 1 COIL=MLD 220UH 5% Q205 ,155UX,375LGeNOM 28480 9140=0129
A4 18550119 [} 18 TRANSISTOR J-FET N-CHAN Si 28480 18550119
Ayle 1855%=0119 [ TRANSISTOR J-FET N-CHAN Si 28480 18550119
IYTES 18540129 b TRANSISTOR NPN Si 28480 1854=0129
Auidy 1R5S«011§ b TRANSISTOR J-FET N-CHAN Si 28480 18550119
4408 1855=011¢ b TRANSISTOR J-FET N-CHAN Si 28480 18550139
A006 18550119 [ ; 28480 18850119
2407 1955=0119  |& TS IeTon J-FET N-CHAn 51 28480 | 18550119
puss jasseaily e TRANSISTOR J-FET N-CHAN Si 2oase | 1gasnonms
4409 18550119 6 TRANSISTOR J-FET NoCHAN &1 28480 18550119
44010 185520119 1 & TRANSISTOR J-FET N-CHAN Si 28480 | 1895-0119
a4Q1y 185520119 6 _ _ ; 28489 18950119
Aua13 1855-0119 |6 TRANSISTOR J-FET N-CHAN Si 2648y | 1855-0139
auliu 18550119 1o TRANSISTOR J-FET N-CHAN Si 28480 | 1855=0119
a4uys 1855=0119 |e TRANSISTOR J-FET N-CHAN Si° 284Bo | 1855=0119
IYTITS 18550119 6 TRANSISTOR J-FET N-CHAN Si 268480 18550119
AuU1? 18550119 6 TRANSISTOR J-FET N-CHAN Si 28480 18550119
YT 1ASU-0129 6 TRANSISTOR NPN Si 28480 18540129
Aguye 1854«0129 6 TRANSISTOR NPN Si 28480 1854=0129
LYTEY) 18500129 6 TRANSISTOR NPN Si 28480 1854=0129
Aguzy 1854e0 )29 6 TRANSISTOR NPN Si 28480 185420329
a4G22 1850a0129 b TRANSISTOR NPN Si 28480 1854e0129
AQuR3 185420129 6 TRANSISTOR NPN Si 28480 1854=0129
AURY 2100+3426 6 RESISTOR=TRMR 20 10X C SIDE*ADJ 1=TRN 28480 2100e3426
AyR2 2100+3350 1 H RESISTORTRMR 200K 10% ( SIDEeADJ 1=TRN 284890 210003356
AyRy 07570488 3 3 RESISTOR 909K 1x ,$2SW F 1CEQ+=100 28480 0757e0u88
AuRy 0698.3159 S 2 RESISTIOR 26,1K 1% ,1254 F TCeoewl00 24548 Ciwl/8eT0egbl2nF
44RS 21003353 8 3 RESISTOReTRMR 20X 10X € SIDE«ADJ feTRN 32997 3386XeYdb=203
Au4Re 2100m3349 2 1 RESISTOReTRMR 100 10X C SIDE«ADJ jeTRN 28480 2100=3349
YL 2100=3426 6 RESISTOR«TRMR 20 10X C SI0E<ADJ 1eTRN 28480 21003426
AuR® 21003356 1 RESISTORSTRMR 200K 10% C SIDE=ADJ 1=TRN 28480 2100=3358
AURY 068322245 v 14 RESISTOR 220Kk SX ,25W FC TCeeB800/+900 011214 cB2248
AGR10 2100«3426 6 RESISTOR=TRMR 20 10% C SIDE=ADJ JeTRN ELITY) 2100e3426
A4R1Y 21003426 6 RESISTOR=TRMR 20 10% € SIDE=ADy f=TRN 28480 2100e3426
Aurt2 06983155 1 RESISTOR 4,648k 1% ,125W F TCR0+=100 24546 Cﬂ-l/l-]_'o-llblu-p’
AGRYS 06983155 1 RESISTOR 4,68K 1% 125w F TC80+e100 24546 Clha)/BafOnlbuief
LYLIT 06983155 1 RESISTOR 4,64K 1x ,125W F TCe80selOn 24546 Cldel/Ballalbilaf
LYLIT 06983155 1 RESISTOR 4,64K 1% ,125W F TCmo+=10y 20546 Cém1/BatOatbl]eF
AUR1D 0683=5145 2 1 RESISTOR 510K SX ,25W FC TC2=800/¢900 01121 €B514S
A4RyY 0698m2341 s 1 RESISTOR 4.5k +-.1% 1250 ~ 28480 06982341
A4R1B 06983430 5 t RESISTOR 21,5 1% ,125w F 1C®0ee100 03688 PMESS w1 /80T 0m2 RS=F
a4R19 069802342 6 3 RESISTOR 450 +-.1% .125W 28480 06982342
AUR20 069822281 4 1 RESISTUR, FXD 1,0 OWM 5% ,25w 28480 069822283
A4R21q 06982343 7 RESISTOR 50k +-.1% .125W 28480 0698=2343
a4R22 06933440 7 RESISTOR 196 1% 125w F 7C®0+=100 2456s Cém1/BaTln] 96RSF
a4R23 07570278 8 2 RESISTOK §,7BK 1% ,125W F TCE0ewlOy 24846 Clay/BeTOn]T8)aF
LYLF? 0698=3136 8 RESISTOR 17,8K 1% (1250 F TCa0+=100 20548 Cu=1/8=T0=1782F
AuR2S 0757<1094 9 2 RESISTOR 1,47K 1X ,125% F TCz0+elQ0 24546 Cam1/8eT0a14TLeF
AUR26 069824422 7 1 RESISTOR 1,27K 1% 125w F TCE0velcn 24S46 Clai/BeT0ni2T eF
BuR27 06982207 2 1 RESISTORIFXD 900 OHM (,05X 1/8W MF 284890 06982207
LYLFL) 068340565 (1] 1 RESISTOR 5,6 5% ,25W FC TC=e4y00/4500 [FRY 3} 411114
A4R29 0698-2342 6 RESISTOR 450 +-,1% . 125 28480 069802342
A4R29 069844431 8 1 RESISTOR 2,05K 1% 1250 F TCRmoeelOn 24546 Clet/BaT0=20510F
AuR3p 068320275 9 1 RESISTOR 2,7 S% ,25w FC TC2e400/¢500 01121 €8276%
Aurdy Ve9Re2342 [ RESISTOR 450 +-.1% L1250 28480 06982342
4UR3Q 069843132 4 2 RESISTOR 261 1X 125K F TCE04=100 FIEITS Clei/BaT0=2bl0eF
IYLES) 0757=028¢ 3 RESIBTAR 1K 1X 125 F TCB0+e100 24546 Chel/BeT0e100)eF
AGR3Y 0683-1015 7 RESISTOR 100 5% ,254 FC TCE=400/4500 01121 c81015
a4Ryg 068321015 7 RESIBTOR j00 Sx ,25w FC TC®=d400/+S0u 01121 CB1015
AyR3e 06831045 3 RESISBTOR 100K 5% ,25W FC TCeaup0/eBn0 01121 81048
ayRyy 068310235 | RESISTOR oK SX ,25# FC TC®=400/4700 0121 CB103S
AuRIR 069823155 1 RESISTOR 4,64K 31X ,125W F TCBOs+el0y 24846 Clet/BaTOalbld]nF
AuR3Q 068343335 8 RESISTOR 33K Sx ,25# FC TC3=400/48¢0 ots21 €8333S
84Rug 068322245 7 RESISTOR 220K SX ,2%N FC TC=aB800/4900 01121 cB22us
AURYY 068322245 7 RESISTOR 220K 5% ,25W FC TC®eB800/4900 01121 ch2243
IYL.TY) 068322245 7 RESIBTOR 220K 5x ,25K FC TC2eB800/4900 01121 tBaus
IYLTE 068342245 7 RESISTOR 220K 5% ,25% FC TCz«B00/+900 01121 tB224s ‘
AGRYY 0683-2245 7 RESISTOR 220K 5% ,25W FC TCReBUO/4900 01124 cB2245
AuRys 0683e2248 7 RESISTOR 220K 5x ,25W FC TC®e800/¢900 01121 CB2aus
IYLITS 068321035 t RESISYOR 10K Sx W24 FC TCE=400/4700 01121 ce103s
YL} 068302245 7 RESISTOR 220K 5% ,25W FC TCm=B00/+900 01121 cB2245
AuRGA 0683-2245 7 RESISTOR 220K 5% ,25W FC TCE=B00/4900 01121 cB224s
YL 0683e2245 7 RESISTOR 220K SX ,25W FC TCs=g00/4900 01121 cB224s
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44RSo VISTeguy2 9 RESISTOR 10Kk 1% ,125w F TC30¢e100 FL LT Clel/8eTUe1002~F
44R51 D75T=006S o RESISTOR 100K 1% 125w F 1CaGe=100 24548 C4el/897001003=F
LYLEY 0757=-0u88 3 RESISTOR 909K 31X ,125W F TCB0ee100 28480 07S7=0488

44RS3 Ye98-3199 S RESISTOR 26,1K 1x ,125% F TC30+=100 2u%4ue Clel/BeTOadb]2eF
8uRsy 069843155 1 RESISTOR 4, 64K 1y ,125% F TCEQealO0 24546 Cin1/8eTOuibu)eF
A4RSS 2100-3353 ] RESISTURSTRMR 20% 19X C SIDEeADJ 1=TRN 32997 3380XwYybag0l
AuRse 06833335 a RESISTUR 33k Sx ,2SW FC T(medgu/se8on vilas (83338

LYLLY) Vod3atuls t RESISTOR 10k Sx 254 FL TCZedp0/et0y oliel CB1038

BYRGA 009Y8euy3e -] 1 RESISTOR 3,24k 1% (12%w F TCsp+al00 2us4e Cdel/BeT0u3gdlsF
AyRYQ 07157=0278 9 RESISTOR §1,78K 1% 125N F TCa0+=100Q 24546 Cuel/peTluiT8leF
AURSGD 009 euus? 0 1 RESISTOR 1,05k 1% ,185W F TCEB0¢=10U 24546 ClUel/BeT00i 03] ef
AURGY 07%97e04y? b i RESISTOR 502 1% ,12%W F TC20+e100 2454s Clel/BeT0uS62R=F
4uRe2 0757=0u433 a i RESISTOR 3,32x 1% ,125% F T(m0¢=100 2454 Cuel/8mw10=3321eF
LYLTS} 06983155 1 RESISTOR 4, 04K 1% 1250 F TC30¢elon 2454e Cldai/B8at0abbiuleF
§4Reu Vo98.3155% 1 RESISTOR 4, 6uKk X ,125* F TC¥0es10y 24546 Clel/BeT0albllwF
a4Rb6S 181000267 9 3 NETWORK=RES 8=PINeSIP ,1=PINSPCG 01331 2084223
L PLIY) 18100207 9 NETWORK®RES 8ePINeS[P ,1PINeSP(G 01121 2084223
LYLT} 181 0e0207 9 NETWORM@RES AaPINa81P ,1ePINeSPLG o011l 2084223
AyRed WoEé3e10us 3 HEGISTOR 100K Sx ,25« FC rCze400/+800 o121 €Bt04s
44Rp9 06831035 ' RESISTOR 10K S5x ,254 FL TCB=400/4700 01124 C81038

AyR7g Vo9B8.31%2 a 1 RESISTOR 3 48K 1y ,125W F TCmoealog 24546 (dal/BaTUuwdibinf
A4R7Y 06483.224S 7 RESISYUR 2g0k Sx ,25m FL 1C2800/+900 [ZRE 3 CB245

44R72 Debla2245 7 RESISTOR 220K 5y ,25W FC TC=2=800/4900 ut1l CB224s

44R73 08R3e224% 7 RESISTOR 220K Sy ,25W FC 1C2«800/4900 01121 CBeaus

A4R7y 0b¥3a224S 7 RESISTOR 220K Sx ,25W FC TCmeBy0/¢900 01121 CB2aus

LYLE 4 07157=pul2 7 1 RESISTOR Sy1K 1X ,125W F TCsyyeing 28u8g 0757e0482

ayR7e no98e3132 4 RESISTOR 261 1% ,125% F TC204e100 24s4e Cdn)/8eTYub10aF
AYRT? UTST=0280 3 RESISTOR Ix 1X ,125w F 71C20set00 2uS4e Clel/BeT0wl001F
buRyA 0683e1u15 7 RESISTOR 300 5% ,25W FC TCEed00/4500 of12l €B1018

AgR79 0683-1015 ? RESI8BTOR 100 Sx ,2%4 FC TCBed0/4500 01121 CB103S

LPLET 07%7=11%4 9 RESISTUR 1 47K 1% _125% F TC804e100 24546 Clal/B8eT0eldTteF
LYLEN n883au72S 2 RESYISTOR o, TK gy 2S¢ FC TC3e400/¢700 o112} CB4728
LULEY] 00834725 2 RESISYOR 4,7% Sy ,2SW FC TC==q00/¢700 011} [1-T'YF1
agRay Opdi=g72S 2 RESESTOR 4, 7K 5% ,25W FC TCa=al0/¢700 01121 cByres
AyReay QuB83=u72s 2 RESISYOR 4,7k 5% 28w FC TCseyl0/e700 o111 CHu7es
44R9S 0757=044) v { RESISTOR 11k 1Y ,125% F TC204e100 2484 Cie1/8eT0m1102eF
LYLLYY N7%7eguug 7 RESESTYOR 7,5% 1x 125w F rC30¢4eiuy 24546 Céet/BeT0eT7501=F
Bur&? UeY8ap0h3 L] HRESISTOR 1,96K 1% ,125+ F TC30¢elv0 24S4s Ciel/BeaTQm1V8]eF
AURRA 0048eyp8u 9 RESTSTOR 2,15k t% ,12Sw F TCe0+=1v0 2usue Clei/BeT0e2iS1ef
IYLLH 0083e1045 7 RESISTOR 100 SX¥ ,250 FC TCse400/4500 o11é! tB1015

A4TY 910neyg78 3 TRANSFURMER, SIGNAL 28480 91000878

save 9100=085% ] TRANSFOAMER, PULSE 28480 910020855

AQTY 910004878 3 TRANSFORMER, SIGNaL 28480 9100=0878

aaty 91090855 ) TRANSFURMER, PULSE 28ugo 9100=0855

Ayls 9100=085% [ TRANSFURMER, PULSE 28480 9100=08%5

suyy 5080-3066 3 IC-LIN SELECTED 27614

duue 182beyu81 0 OF AMP wB TU=99 27014 LM318M

A4l {R2beyu8l ] UP AMP wB TDe99 27014 LM318H

sayy 18260081 0 OP aMP 4B 10«99 27014 LM318H

d4Us 1826=0081 a 0P aMp wB T0e99 27014 LM318H

LYY 1828=00R1 b} 0P amP wB T0e99 27044 LM318n

LY TV} 182620319 7 QP AMP BIFET TRw99 2701¢ LF3SeH

AquA 5080-3066 3 IC-LIN SELECTED 27014

auue 1R2b=0138 ] COMPARATOR GP QUAD 14aDIPeP 04713 MLM3IIOP

A4uty 18260138 8 COMPARATOR GP GUAD 14eb]lPeP 04713 MLM339P

aguyy 18260138 8 COMPARATOR GP QUAD 14eDIP=P 04713 MLM339P

agvy2 1820eu134 L] COMPARATOR GP QUAD 1del[PeP 04713 MLM339P

Aquyy 182600138 8 CUMPARATOR GP QUAD 14eDIPeP 0471} MLM339P

Auuty 182c=p3de [} t 0P amMpP GP DUAL 8e0[P=P 27014 LM358N

A4 MISCELLANEOUS PARTS

aul 04274-2650u {7 PC BOARD, BLANK 28480 04274=206504

ag 0427468508 | 2 1 8,0 CONMVERTER BOARD ASSEMBLY 28480 0U27uebd50S

a5C 0159«0121 S CAPACITORLFXD _|1UF +80«20% SavDC CER 28480 0150=0121

a5(2 01Sven1 D) CAPACITORSFXD ,1UF +80e20% S0VDC CER 28489 0150-0141

asCy 0150=4121 5 CAPACITOR®FXD ,JUF ¢80=20% SOVDC CER 28480 oi1s0m0421

asCu 0160-2204 bl 2 CAPACITOReFXD 100PF +=5%X 300vDL MICA 28480 016022204

as5Cs 0lonen)S3 4 2 CAPACITOReFXD 1000PF ¢=10% 200vDC POLYE 208480 0160=0153

asCe 031000193 4 CAPACITORFXD 1000PF ¢=10% 200VDC POLYE 28480 0160=0153

asCy 015000121 5 CAPACITORFxD ,1UF +80=20% SovyDC CER 28480 0150=0121

45C8 015de012t 5 CAPACITOReFxD ,1uF ¢Boe20% S0vOC CER 28480 01500121

as5C9 Vibueinly [} 1 CAPACITOR .33uF +-5% 200VDC 28480 0160=1674

asCto Oleu=0134 i . CAPACITORSFXD 220PF +=5% 300VDC MICA 28480 0160w0134

See introduction to this section for ordering information
*Indicates factory selected value
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A5C1y 01500121 5 CAPACITOReFXD ,1UF ¢BO=20% SOVDEC CER 28480 0150=0321
45Cy2 0150%0121 5 CAPACITORWFXD  JUF ¢80=20% S0VDC CER ELTTY) 01500121
asCy3 0180=1083 3 H CAPACITOR-FXD 33uF +75-10% 25VDC 28480 01801083
85C14 0150m0121 S CAPACITOReFXD ,1UF ¢80«20% S0VOC CER 28480 0150=0121
asCys 0150=0121 5 CAPACITOR®FXD ,1UF +80=2uXx S0vOC CER 28480 0150=0121
asCye 015¢e0121 S CAPACITORGFXD ,1UF +B0e20x SOVOC CER 28480 0150e0121
ASC17 0150e0121 5 CAPACITURSFXD ,{UF +80e20% SOVDC CER 28480 01Sn=0121
AsCia 01500121 5 CAPACITORFXD ,(UF ¢Bpw20y SoVOC CER 28480 01%0=0121
ASCy9 0150«0121 5 CAPACITUReFXD ,jUF +B0=20% S0VDC CER 28480 0150=0321
as5C20 0150=0121 H CAPACITOR®FXD ,1UF ¢80=20% S0VDC CER 28480 0150=01¢21
45C21 0100=345¢6 6 7 CAPACITORFXD 1000PF #e10% 1KYyDC CEk 28480 0160=3456
AsC22 01500121 5 CAPACITOR=FXD ,1UF ¢B0=20% SovDC CER 28480 0150=0121
ASC23 01500121 5 CAPACITOR=FXD ,1UF ¢80e20x S0VOC CER 28480 01500121
AsC2u U1R0=1083 3 CAPACITOR-FXD 33uF +75-10% 25VDC 28480 018001083
AsCas 0180e0228 6 CAPACITOR«FXD 22UF¢e10% 15VOC 1A 56289 1500226%9015B2
asCae D1Mo=p228 [ CAPACITORSF XD 2pUF¢w1gX (5VOC TA 56289 1500226901582
AsC2y 018¢=1083 3 CAPACITOR-FXD 33uf +75-10% 25VDC 28480 0180=1083
AsC28 01801083 3 CAPACITOR-FXD 33uF +75-10% 25VDC 28480 0180=1083
ASC29 01891083 3 CAPACITOR-FXD 33uF +75-10% 25VDC 28480 0180w30US
ASC30 V16y=3456 6 CAPACITOR®FXD 10UQPF +=190% 1KVDC CER 28480 0160«3450
AsCyy 01ene3uSe [ CAPACITOR=FXD 1000PF +e10% 1kyDC CER 28480 0160=34%0
a5C32 0150=34586 6 CAPACITOR=F XD 1000PF ¢=10% 1xkyDC CER 28480 0160e3450
aSCRY 190200049 2 3 DIODE®ZNR 6,19y SX D0e7 PDm 4w TCw+,022% 28480 190220049
ASCR2 1901=0040 1 DJODE=SWITCHING 30V 50Ma 2NS DUe3S 28480 1901=0040
ASCry 19010040 1 DINDE~SwITCHING 30V S0MA 2N§ DpedS 28480 19010040
ASCRY 19011011 8 1 DIODE«ARRAY VF DIFFBSMY 28480 1901=3011
A5CRS 19010040 1 DIODE«SWITCHING 30V SoMa 2NS DO.3S 28480 1901=004d0
ASCRe - 19010040 1 DIODE=SwITCHING 30y SOMA @NS D035 28480 19010040
[$14°34 19010040 1 DIODE=SWITCHING 30v SoMA 2K§ DQ=3% 2848 19010040
ASCR8 19010040 1 CIODE-SWITCHING 30V SOMA 24§ DO=3S 28489 19010040
A5CR9 1902«3062 H [ DIODEZNR 3,92V 5% DOe7 PDB,4n [CEw, 049X 2848¢ 19023062
4SCRyp 19023062 s D1ODE=ZNR 3,92V Sx DUe7 PDB 4w TCE., 049X 28480 1902«3062
asCR11 190;=30p82 5 DIUDE=ZNR 3,92V S5% D0=7 POm,yn TCme,049% 28480 190223082
ASCR12 190223062 5 DJODE=ZNR 3,92V 5% D0=7 PDz,4n TC3e,049% 28480 1902%3062
ASCR1Y 1902=3082 5 DIODE=ZNR 3,92V 5% DO=7 Pum,ur TCEe,U49% 28u80 1902=308¢2
ASCR14 1962=3082 S DIODE«ZNR 3,92V 5% DO=7 PDz 4w TCEe,qu9% 28480 1902=3006¢
ASCR1S 19010040 § DIODE=SWITCHING 30V S0ma NS 00«35 28480 19010040
asCrie 1901=0040 1 DIODE«gWITCHING 30v 50Ma 2N3 DOe3S 28480 190120040
asly F1dy=0158 6 9 COILMLD (UM 10X 0832 ,0950%,25LGaNOM 28480 91u0=0158
asta 91409158 [} COILMLD 1Um 10y G832 ,095DX,25LGaNOM 28480 91400158
astd 914ce0158 6 COIL=MLD 1UM 10X Q832 ,095DX,25LGeNUM 28480 91400158
AsLS 9140=0158 6 COIL=MLD jUM 10% GB32 ,0950X,25LG=NDM 28480 91400158
Asle 9149-0158 [ COIL=MLD JUH {0% GB32 ,0950X,235LG=NOM 28480 9140=0158
ASL?Y 9140=015%8 & COIL=MLD 1UW 10X @832 ,095nX,25LGeNOM 28480 9140=0158
Aslg 91Ug=0158 6 COIL-MLD fUM 10x Q832 ,0950X,25LGeNUM 28480 9140+0158
ASL9 9140e0158 6 COIL=MLD 1UH 10x% Q=32 ,095DX,25LGeNOM 28480 9140=0158
ast1o 9160e0158 6 COIL=MLD 1UM 10X 0832 ,0950X,25LGNOM 28480 9140e0158
astiy 9140=0179 1 2 COIL=MLD 22UN 10% G875 ,1550x,375LG=NOM 28480 9140.0179
ASL 12 9140.0179 1 COIL=MLD 22Un fu% GET7S ,1550X,3750LG=N0OM 26480 914020179
4501 18550111 8 2n TRANSISTOR J-FET N-CHAN Si 28480 1855=01114
45G2 185500111 8 TRANSISTOR J-FET N-CHAN Si 284890 1855=0111
4503 1855e0111 [ TRANSISTOR J-FET N-CHAN Si 28480 185%5e0111
ASQy 18550119 [ TRANSISTOR J-FET N-CHAN Si 28480 185590111
4505 1855«0111 b TRANSISTOR J-FET N-CHAN Si 28480 1855=01141
A5Q6 1RS5«0111 8 ; 28480 189500111
asa7 185500111 |8 TN eTon oFeT - o 2880 | 18550111
Asa8 1888-0111 1 8 TRANSISTOR J-FET N-CHAN S 28480 | 1855-0111
as0G9 185%«0111 8 TRANSISTOR J-FET N-CHAN Si 28480 18550111
45010 1855-0111 |8 TRANSISTOR J-FET N-CHAN Si 28480 | 1855=0111
4501y 1855e01141 8 TRANSISTOR J-FET N-CHAN Si 28480 185520111
45012 18550111 8 TRANSISTOR J-FET N-CHAN Si 28480 18550111
45K 069823151 7 1 RESISTOR 2,87K 1x ,1254 F TC®Qe=10V 2454e Cdel/B8eT0eRBT1aF
asR2 00986360 [ u RESISTOR 30K 1% ,125k F 7120425 28480 V69820360
ASR3y 2100=0552 3 RESISTOR=TRMR 50 10% C SIDE=ADJ 1eTRN 28480 2100°0552
ASKY 06985360 & RESISTOR 10K ,1% ,125% F TC804e2S 28480 0098e83060
45RS 069823155 1 RESISTUR 4,64K 1% ,125% F TCE04elnn 24S4s Clel/BuTOedbu)ef
ASRe QT57%0199 K} RESISTOR 21,5K 41X ,125% F TCage=qyy 24546 C4e1/BeToegy52 F
ASRY 06983158 2 ? RESISTOR 14,7K 1X 1250 F TCageeyng 24s4e C4e1/B8eTOm yT2eF
ASRS 009843161 9 2 RESISTOR 38,3k 1X 1250 F TC@0+e100 245ue CYel/BeT0=3832eF
45RQ 0698-4158 1 2 RESISTOR-FXD 100KR +-0.1% .125W FILM 28480
ASR10 0698-4158 1 RESISTOR-FXD 100KQ +-0.1% .125W FILM 26480
ASRyy 06983161 9 KESISTOR 38,3K 1x 1250 F TCEQeal00 2484e Clel/BeT0n3B32.F
ASR12 07570442 9 RESISTCR 10K 1X ,125% F TCE0+eino 24546 Cdal/ButOmiQOR0F
ASR13 0757e044p 7 RESISTOR 7,3k 1x ,125% F TC®0ea100 24546 Cdet/BaT0u?301ep
ASRYI4 0757=0040 7 RESISTOR 7,5k 1X ,1285W F TC®Cee100 245408 CUni/BeT0el?S501er
ASR1S 0098a0084 9 RESISTOR 2,15k 1% 125w F TCs0¢wlOn "2454e Cldel/BeTQe@iS)eF

See introduction to this section for ordering information
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ASR16 06989084 9 RESISTOR 2,15K 1% ,1254 F TCsgeeioO 2u54e Clel/BaTOweiSieF
aSH1? 0698.3268 ? 2 RESISTOR 11,5K 1% ,1254 F TC30+=100 24548 ClUel/BaTuel1S2eF
4SR1A 0698a3268 7 RESISTOR 13,5K 1% ,125w F TCs0+=100 24540 Clel/BetOr)iS2er
A5Ry9 07970442 9 RESISTOR 10K (% ,125W F TCe0eelq0 24546 Cini/BelOel002eF
ASR29 00983136 [} RESISTOR 17,8K 1% ,125% F TC804<10) 2u84s CUui/BaTOal?82eF
IXLH 0p98=3155 1 RESISTOR 4,64k 1X 4125w F TCx0+=100 24s4p (=) /8eT0nlpd]eF
ASR22 07570280 3 RESISTOR 1K 1% ,1254 F TCmue=1u9 24546 Cuey/8eT0mi00l=F
ASR23 075743465 o RESISTOR 100K 1% ,125w F TCmose100 24S4e Cinl/8e10=1003aF
ASR24 069843155 1 RESISTOR 4,6uK 1% ,125W F TCapsaton 24546 Clel/BaTOuibdlef
ASR2S 0757-0279 7 RESISTOR 3.16KQ +-1% .125W FILM 2u34de

ASR26 0757-0279 7 RESISTOR 3.16KQ +-1% .125W FILM 24546

A5R2?Y 0757-0279% 7 RESISTOR 3.16KQ +-1% .125W FILM 245846

ASRP8 0757-0279 7 RESISTOR 3.16KQ +-1% .125W FILM 2454

ASR29 0757-0279 ? RESISTOR 3.16KR +-1% .125W FILM 2484e

ASR39 0757-0279 ? RESISTOR 3.16KQ +-1% .125W FILM. 24546

A5R3y 06933155 1 RESISTOR 4, 64K 1x ,12%54 F TCZ04el00 20546 Cdal/BeaTO0ndbi]af
aS5R32 0098.315S 1 RESISTOR 4,64K 1% 125+ F 7C304e100 2usd4s Cle)/BeT0etbd]ef
ASR}3 069843153 9 & RESISTUR 3,83k 1X ,125wW F TCu0vetvg 24546 Clel/BaT0n3B3laF
ASR34 069423153 9 RESISTOR 3,83k 1% 125w F TCByeeloo 26540 Cle}/8eT083B31af
a5R 35 06983153 9 RESISTOR 3,83K 1X (1254 F TCa0+=100 24846 CUmi/BaTUn3BIleF
ASR3e 069Ae3153 9 RESISTUR 3},83A 1x ,125n F TCBOselQ( 24846 Cln1/8e100383ieF
A5R37 00983153 9 RESISTOR 3,83k 1% 1235w F TCEQselpo 24546 Clni/B8eT0u3B3leF
4SR18 069423153 9 RESISTOR 3,83K 1X 1258 F TCWueslOU 24546 Clel/B8eT0e383]ef
45R39 0698e23u46 0 2 RESISTOR 29.8k +-.1% .1W 28480 06982340

LELYT] 069322345 9 2 RESISTOR 42.2k +-.1% .1W 28480 069822345

AsRyy 00982345 s RESISTOR 42,2k +-.1% .1¥ 28480 0698=2345

AgRuQ 0698-2348 0 RESISTOR 29.8k +-.1% .1W 208480 0698=23ab

ASR4Y 0757-0276 2 1 RESISTOR 61.99 +-1% 0.125W FILM 28489

ASKdy 0698eb360 3 RESISTOR 10K ,1% ,125w F TCB0se25 28480 06988360

LELYE U69Beb380 6 RESISTOR 10K ,1X% ,125% F TCBQ¢e25s 28480 0698=6380

aSRUL 0698=3160 8 RESISTOR 31,0K JX (1254 F TCo0ee100 26846 Clel/BeTO=]]b2ef
agRuy lpuBeltpd [ RESISTOR 31,6K 1% (125~ F TCa0Ge=100 2usdp Clel/amTied)p2er
ASRug Ve98=3156 2 RESISTUR 14,78 1% ,125% F TCo0¢e100 2ug 4y Cldel/gnTOmluy2ef
agrRUQ 07%7=0123 3 1 RESISTUR 34,8K 1% ,125W F TCa0s=100 26480 0757=0123

ASRSO 075%egb01 0 RESISTOR 100 1% ,125w F 1C®04mluo 24S4s Clel/8at0a10fsF
AgRg, 009843155 ' RESISTOR a, 64K 1% ,125% F TCmo+e100 24548 Clal/BaTOntbl)wf
A5RG2 0698231598 1 RESISTUR 4, 64K (X ,125% F TC30+elv0 24540 Clel/BelOudbd]af
agRs3 07570405 ] RESISTOR 100K 1% ,125W% F TC30e=190 24548 Cldel/8eT0ni03aF
ASRSy 0757=6405 [ RESISTOR 190K 1x 125K F TCE0eet1QU 24548 Cldal/BeTVal00leF
ASRSS 07570199 3 RESISTOR 21,5K 1% 125w F TCsyselog 26494s Clal/BeTOn2152eF
45RSe LPCETS $E-1 1 RESISTOR U 04K 1% ,125W F TC204=100 2054¢ CUsi/aeTOmlpiler
A5yU1 1820ay203 ° 0P &Mp Gp T0=99 01928 CarasCe

A%y 1R2baU03S [l 1 0P 4MP LOWeDRIFT 70=99 271014 LM30BAM

4593 182020203 [ Op AMP GP T0-99 01928 CArusCY

[ 182693109 ? OP AMP HIFET T0.99 27014 LF35eH

ASUS 1826008 [ 0P AMP WB TO0=9§ 27014 LM316H

(31 182u=1112 ] 1 1C FF TTL L3 DevTYPE POSEDGE=TRIG u129% SNTULYTAN

Asu7? 18201112 8 IC FF TTL LS DeTYPE POS=tUGE«TRIG 01298 SNT4LETUN

as5u8 1H26e008] 0 0P AMP 4B 1099 27014 LM316H

459 1826-0319 % IC-LINEAR OP-AMP JFET INPUT 7034

asuto 1826e0138 a COMPARATOR GP QUAD 14=D[Pep 04713 MLM339P

A5U1 1 18201195 7 1 IC FF 1YL L8 DetyPE POStOGE-TRIG COM 0129% SNT4LSY 7SN

4sug2 182860210 7 1 COMPARATOR HS 14«01PeP 27014 LM36IN

asU1y 1820e1210 7 3 I1C GATE YTL LS aANDeOR«INV DUAL 2eINP 01295 SNT4LSSIN

a5y14 1820=1210 7 IC GATE TTL LY AND=OReINV OusL 2eINp 01295 INT4LESIN

LHIUR] 18201199 1 7 IC INV TYL LS HEX 1=INP 01295 BNTUL80UN

asUys 1826«1730 3 IC FF TTL LS DeTYPE PD3eEDGE=TRIG COM 031295 SNT74LBR273IN

asuty 1820«1730 (] IC FF TTL LS O=TYPE PUSeLOGESTRIG COM 01295 SNTGLBRTIN

asvq8 1820w173¢ s 1C FF TTL LS DeTYPE PODSeEDGE=TRIG COM 0129% SNT4L8273N

asuie 1820e1112 8 1C FF TTL LS DeTYPE PUS-EDGE=TRIC 01298 SN74LSTUN

A5U20 182u=14382 5 1 1C CNTR TTL LS BIN SYNCHRO POSeEDGE=TRIG 01295 SNT74L8163AN

aghy 8159=0006 v 19 AIRE 22A4WG W PVC 1X22 80C 28480 81590005

AS MISCELLANEUUS PARTS
V42742505 | 8 PC BOARD, BLANK 28480 04274226509

LYY 042TumbbS06 | 3 1 OSCILLATOR BOARD ASSEMBLY 28480 042T4mbb500

aply 0180*1735 2 2 CAPACITOR®FXD ,22UF¢eypX 35VDC TA 56289 150D0224X903542
a6C2 V1Rne173S H CAPACITORSFXD ,22uF¢e10X 35VDC TA S$6289 150032ux90384A2
asC3y 0160e0127 2 CAPACITORFXD JUF s=20% 25VDC CER 208480 0160e0127

4sCu 01602299 s 3 CAPACITOReF X0 360PF +e5% 300VDC MICA 20480 01602209

AsCS 0180=1985 5 CAPACITOR, Fx0 4,7 UF 1evDCw TA 284890 018031085

See introduction to this section for ordering information
*Indicates factory selected value
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46Cs 01801704 S 1 CAPACITORSFXD 47UFews10x% &VOC TA 56289 150D4T6X900082

asC7 0ts9e0127 2 CAPACITORFXD JUF ¢w20% 25VDC CER 28480 0160e0127

asCa 0l60e0127 2 CAPACITORFXD 1yF s=20% 25vDC CER 284890 0i60e0ia?

apC9 0toue0t2? 2 CAPACITOR=FXD fUF ¢=20% 25vDC CER 28480 0160e0327

asCio 0teg=nt2? 2 CAPACITOR=FXD jJUF +=20% 2SVDC CER 28489 0160=0127

AsCyy 0160e0163 6 2 CAPACITORSFXD ,033UF ¢=yjox 200VOC POLYE 284890 0160=01063

ApCy2 01ope015S 6 2 CAPACITOR«FXD 3300PF «=i0x% 200VDC POLYE 28480 0160+015%%

asC13 0160e2209 5 CAPACITURSF XD 360PF +eSx% 300VDC MICA 28480 0160=2209

a6lta U160e2055 9 CAPACITOR=FXL ,01UF ¢80=20% 100v0C CER 28480 01602055

4615 N160=2055 9 CAPACITOR=FXD ,01UF 480-20% 190VDC CER 28480 0160-2055

aslte 01602219 7 2 CAPACITORFXD 1100PF 4ab% 300yDC MICA 28480 0160=2219

AsCy7 0160e0ib1 4 CAPACITOR=FxXD ,01UF +=10% 200vDC POLYE 28480 0160=0161

apCy18 0160=0168 1 F] CAPACITOR=FXD 1UF ¢=10X 200VDC POLYE 28480 0160e0168

a6C19 01601085 5 CAPACITOR, FxD 4,7 UF 16vOCw T4 28480 0180»1085

AsC20 018ow1050 4 14 CAPACITOR, FXD 100 UF 25vDCw 28480 018091050

aeC2y 01602940 1 CAPACITOR=FXD 470PF +=SX% 300vDC MICA 28480 01602940

asC22 Dlep=0) 34 i CAPACITOR=FXD 220PF +eSX 300VDC MICA 28480 0160=0134

ael2y 01400192 9 1 CAPACITOReFXD 6BPF 4«S% 300VDC MICA 72136 DOMISE6BOJO3004VICR

apC2y 01002039 9 CAPACITOR=FXD ,01UF +Bue20x 149VDC CER 28480 016022055

AsC28 016022058 9 CAPACITOReFXD ,01UF ¢B0e20% 100VDC CER 28480 016022059 .
45029 01002055 9 CAPACITURFXD _oiUF +8ysgoX 100V0C CER 28480 016002055

46C30 vie0*3901 [} t CAPACITOR=FXD 2 2UF +=20X% 25VDC CER 2848¢ 0160=3901

4603y 01602085 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016022055

26C32 016002055 9 CAPACITOR=FXD _0tUF +8Ue20X% $00VDC CER 28489 0160=205%5

Aolys 1buw0134 3 CAPACITORFXD 220PF seSy 300VDC MICA 28480 0160%0134 '
46C3g V180eD374 3 CAPACITORAFXD foUFewio% 20VDC TA 56289 1500106X902082 )
46C3s 0160=2085 9 CAPACITORSFXD ,01UF +80e20X toovDC CER 28480 01602055 '
asC37 01092055 9 CAPACITOR=FXD ,01UF +BlecuXx 100yDC CER 26480 0160=2055

AsC3A 0loue2085 9 CAPACITCRFXD ,01UF +80e=20% 10uvDC CER 28480 016022055

LY3 1) 0160-0168 9 1 CAPACITOR-FXD 0.1UF +-10% 200VDC POLYE 28480

a6Cup 0160-0161 5 1 CAPACITOR-FXD 0.01UF +-10% 200VDC POLYE 26489

AsCay 0160-0153 5 1 CAPACITOR-FXD 1000PF +-10% 200vVDC POLYE 2848¢

a6Cy2 016us2055 9 CAPACITORSFXD ,01UF +80-20% 100VDC CER 28480 0160=205%

a6Cu3 03o0e2059 9 CAPACITOR=FXD ,01UF +8ue20X% 100vDC CER 284890 016002099

AsCyu 01602055 9 CAPACITOR=FxD ,09UF +BOw20X 100vDC CER 28480 0160=205%

AsCus 0160«2055 9 CAPACITORGFXD ,o1UF +Bue20¥% 100V0C CER 28480 016022055

ApCue L16ne0leld s CAPACITOR«FxD ,033uF ¢e10Xx 200vDC POLYE 28480 0160=0163

46C47 016000155 [ CAPACITORGFXD 3309PF +e1¢% 200VDC POLYE 28480 01600155

a6Cy8 Uibuw2209 H CAPACITORPFXD 360PF ¢eSY 300VDC MiCA 28480 016022209 '
46Cu9 01602055 9 CAPACITORFXD ,ntUF ¢Bpe20X 1COVDC CER 28480 016002055

46C50 01602055 9 CAPACITURGFXD ,gjUF ¢80e20% 100VDC CER 28480 016002055 '
AsCsy 01602219 ? CAPACITORF XD 1100PF +=S% 300yDC MIlCA 28489 01602219

A6Cs2 01600161 4 CAPACITORGFXD ,01UF ¢elQx 200VDC POLYE 284890 0le0e0l6l

apls3 olou=016d 1 CAPACITOR=FXD ,1UF +=10% 200VDC POLYE 28480 0160%0168

Aslsy 01H4u=0374 3 CAPACITORFXD joUFem10X 20VDC TA 56289 1500108X902082

A4lss 01602055 9 CAPACITOR=FXD ,01UF +80=2u% 100vDC CER 28480 016020%$

A6CS6 01602085 9 CAPACJTORFXD ,01UF +B0«20% 100VDC CER 28480 016020589

a6Cs7 01800374 3 CAPACITOR«FXD foUF+=1gx 20vDC TA 56289 1500106x902082

AsCs58 016002055 9 COPACITURSFXD ,01UF ¢B0w20% 100VDC CER 28480 016022059
A6C70 0160-2266 CAPACITOR-FXD 24PF +-5% CER 500WVDC

4pCPy 19900104 S 1 PROTOCELL LAMP 28480 1990=0404

46CR1 1900040 % DIODE=SWITCHING 30v S0MA 2NS DOe3S 28489 1901-0040

apCR2 1901=0040 1 DIODE=SWITCHING 30V S0MA 2NS DOe3S 28480 190120040

AsCR3 19020041 4 2 DJODE®ZNR S,11V S5X DOe7 PP®,4n TCRe, 000% 284890 1902=0041

a6CRY 19010518 8 H DIODE«SCHOTTKY 284890 190120518

ApCRS 19010518 ] DIOPE«SCHOTTKY 28480 1901=0518 '
4sCRe 19010518 8 DIODE=SCHOTTKY 28480 19010518

AsCRY 19010040 1 DICDE=SWITCHING 30V S0MA 2N8 DDe3S 28480 1901=0040

46CR8 190120040 1 OIODE=SWITCHING 30V SoMA 2NS D0e35 28480 1901=0040

A6CRY 19010040 1 DIUDE«SWIYCHING 30V SuMA 2N D0w35 28480 190100040

A6CR1g 190120040 1 DIODE=SAITCHING 30V S0MA 2NS DCUe3S 28480 1901=0040

A6CR1Y 1901=0040 1 DIODE=SWITCHING 30V S0Ma 2NS DUe3S 28480 190120040

a6CR12 19010040 1 DIODE®S#ITCHING 30V S0MA 2NS DO=35 28480 1901200640

AsCR1D 19G1«0040 1 DIODE=SWITCHING 30V S50MA 2NS DO=3S 28480 190120040

AsCRIU 19020049 2 UIODE=INR 6,19y 5% DNe7 PDB,UAW T(ze¢,022% 28480 190220049

ASCRIS 19010040 1 DICDE=SWITCHING 30V SOMA 2N8 DO=3S 28480 19010040

apCR16 1901=0040 1 DJODE=3wITCHING 30V S0MA 2NS DOe3S 28489 1901=0040

AeCr1Y 190te0040 1 DIODE=SWITCHING 30V SOMA 2N DpedS 28480 190120040

AoCR18 1901 =0040 1 OJODE«SWITCHING 3¢V SoMA 2nNS PDe35 28480 1901e0040

a6CR19 1901e0040 1 DIODE«SWITCHING 30V SOMA 2N8 DQe3S 284890 19010040

asCr20 1801=0040 1 DICDE«SWITCHING 30V SOMA 2N§ DQe3S 28480 1901=0040

46CRY 19010040 1 DIDDE=SWITCHING 30v SoMA 2NS DOedS 28480 19010040

a6CR22 19020049 2 DIODE«INR 6,19V S% DUe? POB 4y TCEy, 022% 28480 19020049

AsCRr23 1901=0040 1 DIODEwSwWITCHING 30V SOMA 2NS DQe35S 28480 190120040

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c Descrioti Mfr
: . escription Mfr Part Number
Designation | Number (D Qty P Code
aslLy 9140.0114 4 3 COIL=MLD 10UN 10X G855 ,1550X,375LG=NOM 28480 91400114
Apl? 9lu0epilg 1 COIL=MLD 220UKH 5% 0865 ,1550X,375LGNOM 28480 Qlu0=03¢9
a6L3 914y=0129 1 COIL=MLD 220UM SX Q=65 ,155DX,375LG=NUM 28480 9140=01¢9
abLY G140=0114 4 COIL=MLO 10UK 10X R855 ,1550X,375LG=NOM 28480 9140=0114
a6LS 91400114 4 COIL=MLD 10UH 10% QBSS ,31SSDX,37S5LG=NUM 28480 91400114
ApLe 9100=3139 5 8 COIL 7%UW 15% ,SDX,B7SLG=NOM 28480 9100«3139
Aply 1854=0215 1 ’ TRANSISTOR NPN SI PDs3SoMW FT3300MHZ 04713 aN3904
IYY°E) 18550091 3 TRANSISTOR J=FET N=CHAN D«MUDE S§I 28480 18532009!
LYY 185520091 3 TRANSISTOR JeFEY N=CHAN DeMQDE §I 28480 1855=0091
LY 18550091 3 TRANSISTOR JeFETY NeCHAN DeMUDE 81 28480 185520091
LYY 18350091 3 TRANSISTOR JeFET NeCHAN DeMODE 8I 28480 18550094
1YY TS 1854=0215 1 TRANSISTOR NPN 8] PDajSoMn FTs3Q0MHZ 04713 2N3904
apl? 18500215 1 TRANSISYOR NPN 81 PDa3ISoMW FTS3Q0MHZ 04713 2N3¥90uy
An08 185400215 1 TRANSISTOR NPN g1 PDs3SoMw FTm30nMH2 04713 2N3904
4609 1854=0215 1 TRANSISTOR NPN §1 PDE3SOvw FTs3uomMZ 04743 N304
asl10 18540129 3 TRANSISTOR NPN Si 28480 1854=0129
AbU1Y 1854=0129 6 TRANSISTOR NPN Si 28480 185400129
IYYIF) 1850=0129 3 TRANSISTOR NPN Si 28480 1854=0129
Ap013 1854e0129 6 TRANSISTOR NPN Si 28480 1884e0129
AbG1Y 16550091 3 TRANSISTOR JeFET N~CHAN DeMODE SI 28480 18550093
46Q18 185520091 3 TRANSISTOR JeFET N=CHAN DeMODE 8] 208480 1855=0091
46016 1R55.0091 3 TRANSISTOR JwPET NeLHAN DeMODE 81 28480 18550091
LYYTR 17550091 3 TRANSISTOR JeFET NeCHAN DeMODE 81 28480 18550091
asQ18 18540215 1 TRANSISTOR NPN 81 PD®3S0MA FTR300MHZ 04713 N304
a6G19 18540215 1 TRANSISTOR NPN 8] PDm3IS0MN FTYB300MHZ 04713 2N3904
AbG20 18540349 0 1 TRANSISTOR NPN 2N4922 31 PD=30w Frz3wmHz 04713 2N4922
Ap02y 1854=9129 6 TRANSISTOR NPN Si 28480 1854%0429
Ap022 185440129 6 TRANSISTOR NPN Si 28480 1854w0129
AsQ23 1854-0129 b TRANSISTOR NPN Si 28480 1854=0329
LYY ED) 185400129 6 TRANSISTOR NPN Si 28480 168420129
45025 1854w0129 & TRANSISTOR NPN Si 28480 1854=0129
A6Q26 1854e0129 6 TRANSISTOR NPN Si 284890 1854=0129
ApRy 0757=0442 9 RESISTOR 10K 1x ,125W F TCm04e100 24546 Clel/BuTOe1002-F
AsR2 075970419 0 1 RESISTOR 681 1x ,125% F TCEye=100 24546 Cée1/8eToobBiReF
ApRY 2100=3351 & RESISTOR.TRMR S0y 10X C SIDE-ADJ 1eTRN 28480 2100=3351
ApRy 06833325 6 RESISTOR 3,3k Sx ,25wW FC TC3e400/4700 0l121 CB33es
ABRS 0683«4745 [ S RESISTOR 470K Sx 25w FC TCeeB00/¢900 01121 CB4T4s
4sRe 06R3e4745 6 RESISTOR 470K Sy ,25% FC YC®eB00/4900 ol1ey CBuTUS
LY-L 07570465 ) RESISTOR 100K 11X ,125W F TC304e100 2484s Cimi/B8aT0eiQ03af
apRa 0757=04s5 ] RESISTOR 100K 1% ,125W F TCsp+=100 2usde Cidey/8=T0=1003~F
AsR9 068326815 S 2 RESISTOR 680 5% ,25W FC TCmel400/+600 01121 CBeB81S
AsR1g 06836815 H RESISTOR 680 S% ,25# FC TCRmau00/+b00 01124 CBe681S
AbR1Y 0683=2235 5 RESISTOR 22K 5% ,25W FC TCa=400/¢800 0112y coealds
IYLEF] 06833325 6 RESISTOR 3,3k Sx ,25W FC TCase=d400/+700 01121 cB3325
A6R1Y 06493=1045 3 RESISTOR 100K 5% ,25W FC T1Cm=dp0/e800 01121 CBious
AsR1Y 068321045 3 RESISTOR 100K S% ,25W FC TCS=U00/¢800 oliay C8104S
AbR1S 0757=0442 9 RESISTOR 10K 1x ,125w F 1C30¢e100 24546 Cle1/8aTOmi002eF
AoR16 07570402 9 RESISTOR 19K §x ,125W F TCa304a100 24546 C4el/BaT0wl002eF
ApRYY 0757«0281 4 4 RESISTOR 2,74K 1% 1254 F TC80+4=100 24846 Clel/B8aT0274)F
ApR1B 0757e0442 9 RESISTOR 10K 1X ,125W F TCa0+=100 24S4p Cdei/8=T0eip02F
A6R19 075704l 9 RESISTOR 10K 1% _12%W F TCB04=100 2654s Chai/BaTfeiot2eF
AR 07570281 4 RESISTOR 2,74K tx ,12%% F TCa0+el00 24s4s Clel/BaTOu2TdlefF
ApR2y 06831045 3 HESISTOR 100K 5% ,25W FC TC3=400/+800 01121 c81045
AbR22 06831045 3 RESISTOR 100K 5% ,25% FC TCBed00/¢800 01121 CB1045
AbR23 06833325 ] RESISTOR 3,3k SY ,25W FC TCe=d00/+700 04121 ce3ses
A6R2Y 068324715 0 RESISTOR 470 S5x ,25W FC TCa=d00/¢600 o112t cBUTLS
AgR2S 068321825 7 RESISYOR 1,8K S% ,25% FC TC®ed00/¢700 o112} cB18es
AoRep 0683=4715 0 RESISTOR ¢70 SX 250 FC TCoey00/+p00 01133 -3 2L
apR27 0683=1825 ? RESISTOR 1,8K S% ,25# FC TCmelu0/+700 o112t csla2s
apR28 068324718 0 RESISTOR 470 5% ,25W FC TCmedo0/+600 o1l CBa7T1S
ApR29 068321825 7 RESISTOR 1,8K 8X ,25W FC TC2«400/¢700 ott21 ceyees
a6R3p 06834718 0 RESISTOR 4Y0 5% ,25W FC TCmed00/+600 o112 cBu71S
ApR3Y 0064323325 [ RESISTOR 3,3k 5% ,25W FC TC8e400/¢700 olial CB3325
B6R32 0683-3325 ] RESISTOR 3,3K 5% ,25W FC TCS=u00/4700 0112y CBy32s
A6R3Y 0757-0199 3 RESISTOR 21,3K 1% 1250 F TC®0ewi00 24846 Cle1/8=10e2152=F
AGR3Y 068323325 6 RESISTOR 3,3k SX ,25W FC TCee00/4700 ot121 c8332%
ABR3S 069845001 0 1 RESISTOR 15,2K 1X ,125% F TCm0+e100 24548 CYni/BaT0m1522F
AbR3G 0683a3325 [ RESISTOR 3,3K Sy 25w FC TCwed00/4700 otizi1 ce33as
AbR37 075700199 3 RESISTOR 21,5 31X ,125+ F TC=0+e100 24S4s Clal/8e10e21520F
asR38 06832235 5 RESISTOR 22K Sy ,25W FC TCSel00/+B00 01121 €B2235
A6R39 069843455 4 1 RESISTOR 261K 1x ,125W F TCE0ee100 24S4e Cdel/82T0e2613eF
LYLETY 068324748 6 RESISTOR 470K 5% ,25W FC TCmeB00/4900 03121 CB4v4s
ApRAUY 0683=4735 4 RESISTOR 47k 5% ,25W FC 7C=«u00/4800 [IRY 3} CB4TIS
A6Ru2 068322235 5 RESISTOR 22K SXx ,25W FC YC=edpy/e800 of121 C8a235
A6RUY 07570465 [ RESISTOR 100K 1% ,125+ F TC204=100 24846 Clei/BuT0ml003aF
ApRUY 07570465 6 RESISTOR 100K 1% ,125W F TC®04«100 2usde C4e1/Bet0el003aF
ApRyS 06R3e4735 4 RESISTOR 47K SX ,25W FC TCmeu00/4800 01121 CBy73s
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Reference HP Part |c Q o Mfr -
: A t Description Mfr Part Number
Designation | Number |D Y P Code ‘
b6Rue 00632235 S RESISTOR 22K Sy ,25W FC TC3e400/+800 01121 CBe23s
d6Ry7 00¥"3et20S 7 4 RESISTOR g2 Sx ,25N FC TC3ed0g/e500 o1tal C8120%
ApRuB Vo83ef205 7 RESISTOR 12 5x ,25W FC TC®4G0/+500 [FRT 1) CB81205
[TLET] Obb83mu725 2 RESISTOR 4,7% gy _25W FC TC2ey00/4700 o112t CB472S
auRS0 N6R3e2225 3 RES[STOR 2,2k 5% ,25W FC TCaed00/¢700 01121 co222%
AbRS3y 068342715 6 3 RESISTOR 270 Sx ,25% FC TCsal40u/4600 ot1el C8ar1s
ApRSY 0e83«102S Q RESISTOR 1K Sx ,25% FC TC2e400/4600 011 C81028
AbRSSE 0683a104S 3 RESISTOR 100K Sy 25« FC TCmeuQu/+800 o112t CB1048
A6R% 0o#3m1 045 3 RESISYOR 100K S% ,25w FC TCswlny/eB00 ol12y CB104s
85RSY 1810=0206 ] 2 NETWORKeRES B82PIN=SIP ,1+PINegP(G [F8¥ 3! 208A103
abRS8 1810=0206 8 NETWORKeRES B#PINeSIP ,1ePIN=SPCG [FRY §} 2084103
16RS9 UeB3e2235 5 RESISTOR 22K SX ,25n FC TCae=d00/+800 ot121 cBeR3s
A6Re g 06r3=2235 5 RESISTUR 22Kk S¥ ,254 FL 1Cmed00/+800 oi1ey cee23s
boRey 07970442 9 RESISTOR 10k tx 125K F TC204e)00 24%4de ClUm}/8eT0e1002eF
YLy U7%7e0442 9 RESISTOR 10K 1X ,125W F TCm0+e}Q0 2054e Cdei/BaTOmio0eF
AbRe63 07570281 4 RESISTOR 2,74k 1X 1254 F TC®O0+=100 24546 C4=l/BuTleTdleF
A6RbU V757=0442 9 RESISTOR tOK 1X ,125% F TC30¢el00 2484s C4el/Bat0ei002eF
AeR6S 7970442 9 RESISTOR 10K 1x ,1254 F TC20+e100 FLE- 1T Clei/BeTQminO2ef
apRes 07570281 4 RESISTOR 2,74K 1X ,125# F TCe0ew100 24%4s Clal/8eT0ngliulef
apRe? 068322235 H RESISTOR 2oK 5% ,25W FC TC3e400/4800 ottay cB2ass
AbR6B 06832235 5 RESISTUR 22K SX ,25n FC TCm=d00/¢890 [IRY 1} c8223s
ABRBG 07570199 3 RESISTOR 21,5k 1% ,1254 F TCmwoemioo 24548 Clwl/8at0e2152eF
ABRT0 0757epuue 9 RESISTOR 10K 1% ,125W F TCS0¢el00 FLELY CUal/8eT0w1002eF
ALRTY voB3a1825 7 RESISTOR 1,8K 5% 25w FC TCBw400/+700 ol121 c818es
AbRT2 06531535 & s RESISTOR 15k 5% 254 FC TCReU400/+800 LERY $ c81535
86R73 1R10=y208 7 NETWORKeRES BwPINeSIP ,1ePINeSPCG 01121 2084472
asR74 18100205 7 NETWORK=RES B=PINeSlP ,1«PIN=SPCG 0l 2084472
4684 31011273 ] 1 SAITCH, SLIDE DPDYeNS 28480 310121273
A6TH 91000823 & 1 TRANSFORMER, PULSE e8480 9100=08¢1)
ApUy 1820=0319 7 0P aMP BIFET T0e99 grote LF350M
LYYV 182620319 7 QP AMp BIFEY T0e99 27014 LF3Sem
AsU3 1926«0319 7 Op AMp BIFET TDe99 2r0i4 LF3sen
LY-Y'L] 1826-0081 7 IC-LINEAR BIPOLAR OP-AMP WIDEBAND 27014
ApUS 182620319 7 0P AMP BIFET T0e99 27014 LF3Sen
YN 1826e0174 2 3 COMPARATOR GP QUAD 14eDIP«P 28uB0 §8R6=0174
Aou? 1R20«1187 9 8 IC GATE TTL LS NAND QUAD 2eINP 01299 GNT4L 800N
apln 1820=1169 1 1C INV TTL L8 HEX le]NK 0129% 8NT74L8OUN
aple 1820«1112 8 IC FF TTL LS DaTYPE POSeEDGETRIG 01298 SNT4LS874N
asU10 1820=1430 3 10 I1C CNTR TTL LS BIN SYNCHRO PUS=EDGE=TRIG 01295 SNTULS16LAN
LU 18201144 6 5 IC GATE TTL LS NOR GUAD 2eINP 0129% SNT4LS02N
Aput2 1820e1730 & IC FF TTL LS U=TYPE POSEDGE=TRIG COM 01298 gNT4L 873N
bpUys 18201430 3 IC CNTR TTL LS BIN SYNCHRO POSeEDGE=TRIG 01293 8N74LS{61AN
ApUty 1R2ge) 43y 3 1C CNTR TTL L8 BIN SYNLHRO PUS=EDGETRIG 01295 SNT4LSIBIAN
LYY 1820=1144 [ IC GATE TTL LS NOR QUAD 2elINP 01298 SN74L802N
bplye 182ye1730 [ IC FF TTL LS DeTYPE PUSEEDGELTR]IG COM 0129% EN74L8273N
LYYIR) 182u=1430 3 IC CNYR TTL LS BIN SYNCHRO POSEDGE«TRIG 01299 SN74L8181AN
ipU18 1R20-1430 3 IC CNTR TYL L8 BIN SYNCHRO POSeEDNGETRIG 01295 SN74LS161AN
LYY L) 1820e1112 8 IC FF TTL LS D=vYPE POS=EDGE=TRIG 0129S SNTULSTAN
apl20 1Resep12e 4 3 IC 7805 v RGLTR T0=220 07263 7805VC
YT 81590005 0 wINRE 228w6 w PYC tx22 #oC 28480 8159#0008
apvy QUlpeg21? 7 1 CRYSTAL, QUARTZ 9,60MHZ 28480 o4j0=0212
A6 MISCELLANEUUS PARTS |
0360e)244 v 1 TERMINAL, SPECIAL FEEDeTHRU 28480 036001244
Ap22 04274=26506 | 9 1 PC BUARD, BLAMNK 28480 Q42Tue26500
a7 0427466507 | 4 1 PERIPHERAL CONTROL BOAHRD ASSEMBLY 28480 0u2Tumb0507
a7 0y4274=66537 | © 1 PERIPHERAL CONYROL BUAKRND ASSEMBLY 28480 04274=006537
(FOR OPTIUN 004 ONLY)
87Cy 016022055 9 CAPACITOR®FXD _o1UF +80=20% 190VDC CER 28480 0160°205%
a7C2 v1S0=0t2} 5 CAPACITOR=FXD ,1UF ¢80=20X SnVDC CER 28480 0150=0121
a7Cy 016¢=20%5 9 CAPACITORFXD ,01UF #80=20% f0¢VDC CER 28480 0160=20%5
av7Cy 016902055 9 CAPACITOR®FXD ,01UF #B0=20X% 100VDC CER 28480 0160=2055
(314 016020585 9 CAPACITOReF XD ,01UF +80e20% 100vOC CER 28480 01602205%
87Cs 0154=2055 9 CAPACITURSFXD _0fUF «B0ws20% 100vDC CER 28480 0160~205%
A7C7 t160=2055 9 CAPACIYORFXD ,0tUF +80e20% 100YDC CER 28480 0316002055
A7C8 01602055 9 CAPACITOReFXD ,01UF ¢Bye20% 100vOC CER 28480 016020%5
A7C9 016022035 9 CAPACITOR®FXD ,01UF +80=20% 100VDC CER 28480 01602058
ArC1o Ule0=205S 9 CAPACITOR=FXD ,01UF +80~20X 100VDC CER 28480 01602055
a7C1y 01602205% 9 CAPACITOR®FXD ,01UF ¢80«20X% 100vDC CER 28480 016022055
a7C12 01500121 S CAPACITQReFXD ,1UF ¢8pe20x SOvDC CER 28480 01500121
A7C13 01602055 9 CAPACITORSFXD ,0iUF +By=2oX 100VDC CER 268480 016022058
27C1q N1R0=0197 8 CAPACITORGFXD 2,2UFe=10X 20VDC TA 56289 1500228902042
a7C15 0189=0197 B CAPACITORFXD 2,2UF¢et0X 20VDC TA 56289 150022%%X902042
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A7C16 01602055 9 CAPACITCReFXD ,01UF +80e20% 100VDC CER 28480 016022055
47017 0180=0197 8 CAPACITOR®FXD 2,2UF+~10% 20VDC TA 56289 1500235%x902042
a7C18 0180m=0228 6 CAPACITOR=FXD 22UF+=10% 15VDC TA 56289 1500226X901982
a7C19 0150=0121 5 CAPACITUReFXD ,(UF ¢B0=20% SoVDC CER 28480 0150°0121
A7C20 0160-2247

ATCR1 190200041 U DIODE=ZNR 5,11y 5X DOe7 PD3,4w TCPe,009% 28480 1902=0041
Arde 1200-0654 1 S SOCKET-IC 40-CONT 28480

ATJ3 12000613 8 1 SOCKETeIC 2B=CONT DIP=5LOR 28480 120000683
A7l 9100=1788 [ [ CHOKEWIDE BAND 2ZMAXmg80 OWM@ 180 MHZ 02114 VK200 20/48
ATL2 91001788 5 CHOKEWIDE BAND IMAXE6B0 OMMA 180 MHZ 02114 VK200 20/48
ATLY 9160-1788 6 CHOKE-WIDE BAND ZMAX3680 OHMd {80 MHZ 02114 VK200 20/48
ATLY 9100+3139 5 CoIL 7SUM 1S% ,5Dx,875LGen0M 28480 91003139
47Ry 1810=0269 3 15 NETWORK@RES 9PINeSIP ,1ePINeSPCG 28480 1810=0269
ATRQ 068301235 3 13 RESISTOR 12K Sx ,2%w FC TCZeu00/¢800 01421 CB1235

47R3 068306825 7 i RESISTOR 6,8k S§X ,25w FC TC®eu0/4700 oitel CBod2s

ATRY 1810e0269 3 NETWORK=RES 9ePINeSIP ,1=PlivwSP(G 28480 181000269
A7Rs 18100269 3 NETWORK=RES 9ePINeSIP ,1ePINaSPCG 28480 1810w0269
A7Re 1810e02069 3 NETWORK=RES 9=PINaSIP ,1«PINaSPCG 28480 18100269
A7Ry 18100269 3 NETWORKaRES 9ePINeSIF ,1ePINeSPCG 28480 1810=0269
A7Re 1R1ve0s9 3 NETWORKeRES 9=PINaSIP ,1=PINaSPCG 28480 181000209
A7R9 N6B3e5615 1 3 RESISTOR 560 Sx ,25# FL TC3=400/4600 o112 CBS61S
ATR10 0oH3e2215 i 2 RESISTOR 220 5% ,25# FC 1C3e400/+600 01124 CBg21s

ATRY Y 0683°1825 7 RESISTOR 1,8k SX ,25K FC TCa=q00/¥7¢0 o121 CB182%
ATR(2 068322215 1 RESISTOR 220 5% ,25m FC TC2adgy/+b00 ol12t cB2215%

[3AS 910¢=0822 i H TRANSFORMER, PULSE 28480 9100=0822
[32F] 910020822 7 TRANSFORMER, PULSE 28480 9100e08¢2
arTuL 18200909 9 ' IC MULTR TTL 01295 SNT416TN
[32'H] 1820=1112 8 IC FF TTL LS DeTYPE POSeEDGE~TRIG 01295 BNTAL8T74N
aruy 18201199 1 IC INV TTL LS MEX 1=INP 0129y SN74L804N
470y 182yettile 8 IC FF TYL LS DeTYPE PUS~EDGE=TRIG 0129S SNT4LSTUN
ayUs 1820~1197 9 1C GATE TTL L8 NAND QUAD 2=INP 0129% SNT4LSOON
Atue 1820=1112 8 IC FF TTL LS DeTYPE PO3=tDGE=TRIG 01298 SNTAL8YuN
ATU? 1820e1201 [ 1 I1C GATE TTL LS AND QUAD 2eInP 01298 SNT4LSOBN
A7U8 1820=1112 8 IC FF TTL LS DeTYPE PU3=EDGE=TRIG 01295 SNT4L8T4N
aru9 1R20=1211 8 1 IC GATE TTL LS EXCL=OR™ QUAD 2«INP 01295 SNT4L 386N
ATULO 18201199 1 IC INV TTL LS MEX 1=INP 0129S SN74LSOUN
AUl 18291730 I IC FF TTL LS DeTYPE POS-EDGESTRIG CQM 01299 SNT4LB27IN
arut2 1829w1430 3 1C CNTR TTL LS BIN SYNCHRO POS=EDGETRIG 01295 SNTULS1B1AN
A7U13 1820=1197 9 IC GAYE TTL LS NAND QUAD 2eINP 01295 SNT4L800N
aTu1S 1820-0054 9 IC-DIGITAL TTL QUAD 2-INP NAND GATE 01295

ATU1e 1820w1828 3 4 IC DRVR TTL BUS DRVR QUAD 18324 NBT28BN
ayuyy 1820=1481 4 3 1C PIa NMOS 04713 MCoB21L
47018 1820=1828 3 IC DRYR TTL BUS DRVR GUAD 18324 N8T28N
A7u19 1820=1470 1 2 IC MyUxR/DATASSEL TTL LS 2#TOei«LINE Quab 01295 SN74LSISTN
ATU20 1829e1112 8 IC FF TTL LS DaTYPE POS<EDGE«TRIG 01299 SN74LSTUN
a7U2y 1820=12006 1 1 IC GATE TTL LS NOR TPL 3=INP 01299 SNT74L82IN
A7U22 18201430 3 IC CNTR TTL LS BIN SYNCHRO POSEDGETRIG 01295 SN74L8 1 61AN
arU23 18201430 3 IC CNTR TTL LS BIN SYNCHRO POSeEDGE=TRIG 01295 SN74L81814N
ATu24 1R20w) 144 6 IC GATE TTL LS NOR GUAD 2elnP 01295 SNTULSORN
ATU28 1820-2255 [ 1 IC CNTR C-MOS 28480 u20=181
a7u2e 1820e1210 7 IC GATE TTL L8 AND®OReINV DUAL 2<INP 01295 SNT4LESIN
arver 182p=1828 3 IC DRVR TTL BUS DRVR QUAD ‘ 18324 NBT28N
Ar028 18201828 3 IC ORVR YTL BUS DRVR QUAD ) 18324 N8T28N
a7u29 182021470 1 1C MUXR/DATA®SE| TT|, (S 2=TO=1=_INE QUAD 01298 SN74L8ISTN
A7U30 1820=121% 3 4 IC OCDR TTL LS 3=TDwB8alINE 3=INP 0129% SN74L8138N
aTU3y 18200498 8 3 1C DCDR TTL 4eTOm)0eoLINE 4eINP MYili SNT4tSaN
A7u32 1820=1430 3 IC CNTR TTL LS BIN SYNCHRO POS<EDGETRIG 01298 SNT4L3e1AN
A7VU3s 1R20=1430 3 ~1C CNTR TTL LS BIN SYNCHRO PUSeEDGETRIG 01299 SNTULS181AN
ATwy 81590005 0 WIRE 224WG W PveL 1x22 BoC 28480 8159200085
Ayws 8159«0005% 0 NIRE 224wWG W PVC 1x22 8oC 28480 8159=0005
ATwe 815920009 0 WIRE 224WG W PVC tx22 80C 28480 815920009
ATwy 8159+0005 0 WIRE 22AwG w PVvC 1x22 80C 28480 81%9=0005
ATHS 815920009 0 WIRE 22AwG W PVC 1X22 8aC 28480 81590008
arvy 04100211 6 1 CRYSTAL, GUARTZ 9,95 MM 28480 0410=0211

A7 MISCELLANEOUS PARTS
0427426507 | 0 PC BOARD, BLANK 28480 04274w26507

A8 0427Ueb6%08 | 5 1 DIgPLAY AND KEy ConNTROL BQARD AgSEmBLY 28480 04274esb0508
48C1 016042058 9 CAPACITOR@FXD ,01UF +Bye20X 100VDC CER 28480 0160=20%5
asC? 0160=2058 9 CAPACITOReFXD ,njUF +80=20% 100VOC CER 28480 0160#2055
aglsy 01602055 9 CAPACIYOR=FXD ,01UF +8y=20% 190VDC CER 28489 016022059
48Cy 0160=2055 9 CAPACITOR«FXD ,01UF +80=20% 100vDC CER 28480 0160=205S
agCs 016022035 9 CAPACIYOReFXD ,01yF +80=20% 100vDC CER 28480 016002055
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Reference HP Part |c Descripti Mfr
: A escription Mfr Part Number
Designation | Number |D Qty P Code
[Y.I9Y 010002055 9 CAPACITOR®FXD ,01UF +80=20X 100vDC CER 28480 016022058
Y14 0100=2055 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 0160=2055
a4c8 U169=2055 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 268480 016022055
4aC9 V160=2095 9 CAPACITUR=FXD ,01UF +80e20X% 100VDC CER 28480 01602055
88C10 0160-0155 8 CAPACITOR-FXD 3.3NF +-10% 200VDC POLYE 56289
aaCyy 0160-0155 8 CAPACITOR-FXD 3.3NF +-10% 200VDC POLYE 56289
ARCy2 0160-0155 8 CAPACITPR-FXD 3.3NF +-10% 200vVDC POLYE 56289
a8Cy13 01801050 u CAPACITOR, FXD j00 UF 2SVDCW 28480 01801050
48C1q 0180m0228 6 CAPACITOReFXD 22UF+e10% 15VDC TA 56289 1500226X901382
A8Cys 01602055 9 CAPACITORSFXD ,01UF +Boe20X 100vDC CER 26480 0160=205%
a8C1e 01602055 9 CAPACITORPXD _njUF +B0w20% 100VOC CER 28480 01602055
asCi7 01602055 9 CAPACITORWFXD ,01UF 4B0=20% 100VDC CER 28480 016022058
AsCi8 01602055 9 CAPACITOReFXD ,01UF +B0=g0x% 100VDC CER 268480 0160=20%%
48C19 0100=2085 9 CAPACITOReFXD ,01uF +Bos20X 100vDC CER 28480 036022055
apC20 01602059 9 CAPACITOReFxXD ,01UF +80-20% 100VDC CER 28480 01602058
88C2) 01602055 9 CAPACITOR®FXD ,01UF +B0e20% 100VOC CER 28480 0160=205%
a8C22 0160=205% 9 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 0160=20%5
ARC23 01500121 5 CAPACITUR®FXD ,1UF +B0e20X 50vDC CER 28480 0150=0124
aaay 0180e0228 6 CAPACITOR®FXD 22UF+¢=10% 15VDC T4 56289 1500226X9015B2
LY.IN] 9100=3139 s COIL 7SUM 15% ,50%,87SLG=NOM 28480 9100=3139
ABL2 9100=3139 5 COIL 7SUH 15X ,50X,B7SLGeNOM 28480 910073139
agly 910y-1788 6 CHOKE=WIDE BAND 2ZMAXmpB80 OHMa 180 MWZ 02114 VK200 20/48
agly 1854e0019 3 1 TRANSISTOR NPN §1 TOe18 PD®3boMH 28480 185400019
a8k 18100205 b NETWORKRES 8uPINaSIP ,1ePIN.SPCC 01121 20BA4T2
agR2 18100205 7 NETWORKeRES BePINaSIP ,1«PINeSPCG 01121 2084472
a8R 4 1A10=0205 7 NETWORKwRES 8ePINeSIP ,1wPIN#SPCG 01121 208A472
48Re 18100301 4 3 NETWORK=RES 16ePINeDIP ,1aPINaSPCE o1ty 3168810
ABRY 1R10ep301 4 NETWORK=RES 16ePINDIP ,1=PINeSPLG 01121 3168510
ABRE 1810=0301 4 NETWORK®RES 16ePINeDIP ,1ePINeSPCG o112l 3168510
48R9 18100205 ? NETWORK®RES BepINeSIP ,1#PINe3P(G o112t 2084472
a8R1¢ 0683-1205 2 RESISTOR 12 5% .25W FC TC=400/+600 01121
A8R1Y 0683-1205 2 RESISTOR 12 5% .25W FC TC=400/+600 01124
ABRY2 0683-1205 2 RESISTOR 12 5% .25W FC TC=400/+600 01121
488y 31012061 6 { SWITCH, TOGGLE DIPeROCKER 28480 310122081
A8y 18580023 ? 3 TRANSISTOR ARRAY 01928 CA3081E
asU2 18580023 7 TRANSISTOR ARRAY 01928 CA30B1E
LYK 18580023 7 TRANSISTOR ARRAY ni92e CA3081E
A8U4 tR2nanb628 9 6 IC TTL 64eBIT RAM 60=NS gaC 01298 SN74BIN
(Y11 1820%0628 9 IC YTL bueBIY RAM 60wN§ QeC 01295 SNTQ89N
ABUp 1820-0628 9 IC TTL 64eBIT RAM 50aNS gaC 01295 SNT4BIN
(Y17} 18201194 6 1 1C CNTR TTL LS BIN UP/DUNN SYNCHRO 01298 SNTALBI9IN
ABUA 18201278 7 2 IC CNTR TTL L8 BIN UP/DOWN SYNCHRU 0129% SNTULSI9IN
A8U9 1820-1112 8 1C FF TTL LS DeTYPE POS«EOGE=TRIG 01298 SNTALBTAN
LYIUL) 182000628 9 IC TTL 64~BIT RAM 0=Ng 0=C 01298 8N74BON
ARULy 182(=0628 9 IC TTL 6U=BIT RAM 60eNg OeC 01295 SNT4B9N
agu12 1820=0628 9 IC-TTL 64=BIY RAM 60=NS O=C 03298 BN7489N
A8U13 1820=1199 1 IC INV TTL LS HEX 1eINP 01298 SNT4L804N
ABU1IW 182u=14isS [ 1 I1C SCHMITTeTRIG TTL L8 NAND DyAL 4eINP 01295 SN74LOLIN
ABUIS 1820=1278 ’ IC CNTR TYL LS BIN UP/DOAN SYNCHRO 0129% SNT4LBI9IN
LEITY 1820e1202 7 1 IC GATE TTL LS NAND TPL 3eINP 01299 8N74LSyON
AB MISCELLANEQUS PARTS
LY 0427426508 | 1 PC B0ARD, BLANK 28480 04274=206%08
a9 04274-66509 PC BOARD ASSEMBLY (STANDARD)
49 Vu274eb6510 | 3 MPU BOARD ASSEMBLY STALDARD 04274eb8814
(FOR 0P 3 QNLY)
FOR OPT. 003 USE Ul4, U15, U25 AND ;;::)
49 0427Ueb6517 | & mpy BOARD ASSEMBLY (FOR OPT, 101 ONLY) 28480 0427umb8517
FOR OPT, 101 USE U10 ONLY
A9 0u2Tueessye | 7 § MPU BOARD ASSEMBLY 28480 0U274=66518
(FOR DPT, 003 PLUS 101 ONLY)
FOR OPT, 003 PLUS 101 USE uly, U1S, Uls,
AND U10)
A9BTI 1420-0125 BATTERY LITHIUM 2.8V
A9C1 010002055 9 CAPACITORSFXD ,01UF +B0=20X 100VDC CER 28480 0160e205%
AqC?2 01642055 9 CAPACITOR®FXD ,01UF ¢B0=20% 100VDC CER 28480 01602099
A9(C3 0lo0=2055 9 CAPACITOR®FXD ,01UF #B0e20X 100VDC CER 28480 016022059
A9Cu 116022055 9 CAPACIYOR®FXD ,01UF +80w=20% 100vDC CER 28480 0160=205%
A9cs 016002055 9 CAPACITOR=FXD ,01UF +B0=20% 100VDC CER 28480 016022059
49Cy 01602085 9 CAPACITOReFXD _0jUF +80w2GX 100YDC CER 28480 016022055
a9Cr 01600134 1 CAPACITOR=FXD 220PF +=5X 300VDC MICA 284890 0160=0134
49C8 11602055 S CAPACITOR®FXD ,01UF +80-20X% 100VDC CER 28480 0160=205%
49C9 0150e0121 S CAPACITOR=FXD ,1UF +80=20% SOVOC CER 28480 01500121
49Cto 0160.2307 4 2 CAPACIYORFXD u47PF ¢e5% 300V0C MICA 28480 0160=2307

See introduction to this section for ordering information
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a9Cy 0160=2307 4 CAPACIYOReFXD 47PF seSX 300VOC MICA 28u80 01602307
49Cy2 0180e0229 7 CAPACITORFXD 33UFe=jox 10VLC Ta 56289 1500336Xx904 082
49C13 0180=0291 3 [ CAPACITORFXD jUFsm=10x 3SVOC T2 56289 15001 05X903842
A9C140 016622055 9 CAPACITURFXD ,01UF ¢B0-20% t00vDC CER 28480 01602205%
a9C1s 0160-2055 9 CAPACITORFXD ,01UF ¢80w=20% 100VDC CER 28489 016022055
A9C1e 0160=205% ° CAPACITOR®FXD ,01UF +80=20X 100VDC CER 28480 016022055
AsCiy 01602055 § CAPACITOR®FXD ,01UF ¢80e20X% 100VOC CER 28480 01602205%
A9C18 0160=2055 9 CAPACIYOR=FXD ,01UF +80-20% 100VDC CER 28480 016022055
49C19 016022055 9 CAPACITOReFXD ,01UF ¢80=20% 10uyDC CER 28480 0160=205%
a8Cao 016042055 9 CAPACITOReFXD ,01UF ¢80s20% 100VDC CER 28480 01600205%
A9C21 01%¢e0121 ] CAPACITOR®FXD ,1UF ¢80w20X% S0VDC CER 28480 01500821
a%ce2 018020197 8 CAPACITOR=FXD 2,2UF¢*10% 20VDC TA 56289 1500225x902042
49C23 0180=0228 6 CAPACITOR@FXD 22UF¢=10% 15VDC TA 56289 1500226X901582
A9C24 0160°2055 9 CaPACITOR®FXD ,gjUF +8y=20% 100VDC CER 26480 0160°2059%
49023 018020197 8 CAPACITORSFXD 2,2UF+e10y 20VDC TA 50289 1500225X902042
49C2¢ ViSo=012!t H CAPACITORFXD ,(UF ¢Boe20x S0VDC CER 28480 01500121
A9C27 0150=0121 5 CAPACITOR=FXD ,1UF ¢80=20% SovDC CER 28480 0150=0121
a9¢28 0160-2208 4 CAPACITOR®FXD 330PF +e5% 300VDC MICA 28480 016002208
A9CRY 19010518 8 DIODEwGCHOTTKY 28480 19010518
AQCR2 19010518 8 DI0DE=SCHOTTKY 28480 1901-0518
A9CR3 19010029 2 DINDE=GEN PRP 100V 200MA DQe7 284B0 19010025
A9CRU 1901%0025 2 DICDE=GEN PRP 100V 200MA DO=? 28480 190100028
A9CRS 1901-0040 i DIDDE«SWITCHING 30v SOMA 2NS DOe3S 28480 19010040
A9Jy2 1200-0654 1 SOCKET-1C 40-CONT ! 28480
LLIN 91001788 [ CHOKE-WIDE BAND ZMAXmgHp OHME 180 MARZ 02114 VK200 20/48
a9L2 91003139 5 COIL 7SUH 15% ,SDX,B875LGNOM e 28480 9100=3139
4991 185320019 7 2 TRANSISTOR PNP 81 PDB200MA FrsSoomHz 28480 185300158
49G2 18530015 7 TRANSISTOR PNP 81 PD®200Mw FT8S00MHZ 28480 1853«0015
A9Ry 1810=0305 8 3 NETWORKeRES 9=PINaSIP ,1ePINeSPCG 28480 181020305
49R2 18100305 8 NETWORKwRES 9«PINSIP ,1ePINeSPCG 28480 1810=0305
A9R3 181020305 8 NETWORK@RES 9wPINeSIP ,1ePINaSPCG 28480 18100305
A9Ry 068321035 1 RESISTOR 10K S5y ,254 FC TC3e400/¢700 01121 C8103%
A9RS 068322205 9 RESISTOR 22 5% ,25# FC TCwed0u/e500 vitdy €82205
A9Re 06831205 7 RESISTOR 12 5% ,25% FC TLeel00/e500 01181 C81205
A9R7 06832205 9 RESISTOR 22 S% 25N FC TCaed00/+500 0112} €B2208
A9R8 06831205 7 RESISTOR 12 SX ,25W FC T{=eu00/+500 [ R ¥ 3 c81208
A9R9 068301515 2 RESIBTOR 150 5% ,25w FC TC3=400/¢600 03121 £81518%
ARy 06831515 2 RESISTOR 150 S5x ,25% FC TCoedg0/¢600 01121 cBis1S
A9R1y 1810w0269 3 NETWORK&RES 9ePINeSIP ,1ePINaSPCG 2848y 1810=0269
AQRY2 068322715 6 RESISTOR 270 Sx ,2%% FC TC®ed00/4600 o1id1 ce2ans
A3R13 06832715 3 RESISTOR 270 5% ,25n FC TCE=u00/+600 o1te1 cB271s
A9R1y 0683°4715 0 RESISTOR 470 5% ,25W FC TCo=400/4600 o111 CBuTLS
A9Ry S 069824501 3 1 RESISTOR 59K 1X 125K F TCeoewiQu 20548 C4ey/BeTonS902eF
A9R) 7 068361035 1 RESISTOR 10K 5X ,25W FC TCB=400/+700 oliay c81038
A9R18 068321035 1 RESISTOR 10K 5% ,25# FC YCBed00/¢700 o121 C81035
AQR(9Q 0683eu7us [ RESISTOR 470K Sx ,25% FC T(se800/4%00 [IRY 3! CBav4s
49R29 068321025 9 RESISTOR {K SX _25W FC TC®wd00/+609 01121 c8go02s
A9R2) 18100269 3 NETWORKeRES 9ePINaSIP ,1ePIN=SPCG 28480 1810=0269
A9R22 0683a474s 6 RESISTOR 470K 5% ,25W FC TCReBOU/*S0¢ ot121 CB474S
A9R23 068321015 7 RESISTOR 100 5% ,25W FC TC®e400/+500 o121 ce101S
A9R24 066321035 1 RESISTOR 1ok Sx 250 FC 1CBed00/4700 01121 £81038
A9R2S 0683«1035 i RESISTOR 10K 5% 250 FC TCE400/4700 0112} CB1038
498y 31011973 7 2 SWITCH, SLIDE TejAeNS 28480 3101-1973
A9uy 1818-1134 ? i 1C, MASK-ROM 28480
A9u3 1818-1135 7 1 1C, MASK-ROM 28480
A9US 1818-1136 9 1 1C, MASK-ROM 28480
A9u? 1818-1137 1 1 IC, MASK-ROM 28480
ASuio 1818-1139 3 1 IC, MASK-ROM 28480
A9U12 181820438 [ 2 1C NMOS 4Kk RAM STAT 450eN§ 3es 34bu9 P2114
aqUyy 1818e0u38 4 IC NMOS 4K RAM STAT 450eNS 3e8 34649 P2y14
A9U1u 181840796 7 2 IC CMOS K RAM STAT 350«N3 3eS 28480 1818=0790
[LIUY 18180796 7 1C CMOS 1K RAM STAT 350eNS 3e§ 28480 {818=0796
a%u1s 1820=12106 3 1C DCOR TTL L8 3eTOBalLINE 3=INP 01295 §NTULS138N
aguiy 1820=2024 3 [ 1C DRVR TTL L8 LINE DRVR 0CTL 0129% 8N74LB244N
[LINY] 1820-1u80 3 1 1C MICPRDC NMOS 8eB]T 04713 MCo800L
A9Uy9 18201144 ® IC GATE TTL LS NOR QUAD 2eINP 01298 SNT4LS02N
A9U20 1820+06A3 6 1 IC INV TTL 8 MEX 1eINP 01299 SNT4BOUN
asu21 182001197 9 JC GATE TTL L3 NAND QUAD 2=INP 01299 8NT4LBOON
A9U22 1820e1216 3 IC DCDR YTL LS 3eTOeBalLINE 3eINP 01295 8NT4L813BN
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Reference HP Part |c Q L mfr
: A t Description Mfr Part Number
Designation Number (D Y p Code
asuay 1820a149y 6 H I1C BFR TTL LS NONeINV MEX 1e]NP 0129% SNTALS3OTAN
aqu2s 182be0U(B S 1 8«DIPeP 32293 1cLeaiacea
a9U26 1hen=0661 0 1 IC GATE TTL OR QUAD 2=INP 01295 SN7432N
a9u2y 182(=1197 9 1C GAYE TTL LS NAND WUAD 2e]INP 01299 8NT4LBOON
A9U28 18201216 3 IC OCDR TTL LY 3=TO=BeLINE 3=INP 01298 8N7“L01}9N
a9y29 18202024 3 1C DRVR TTL LS LINE DRVR 0CTL 01295 BNT4L8244N
AQU30 19060075 e 1 DIODDE=ARRAY 4OV 4O0OMA 28480 190620078
AQU3 1p20=1904 4 2 IC DRVK TTL LS LINE DRVR OCTL 01298 SNTULB24IN
AQU32 18201994 4 IC DRVR TTL LS L INE DRVR OCTL 01298 SN7ULIQUIN
LUIVES ] 18201491 3 IC BFR TTL LS NONeINV HEX 1=]NP 0129% ONT4L83BTAN
a9U3y 18201199 i IC INV TTL LS HEX jeINP 01298 8NT4L8OUN
aquU3s 1R2bey180 Q 1 1C TIMER TTL MONO/ASTBL 04743 MC14S3P)
aAqwy 8159«0005 0 WIRE 224WG W PVC 1X22 60C 28480 81590005
AQw2 81590009 [ wIRE 22AwG w PyC 1x22 80C 28480 81590008
AW} 8159=0008% 0 WIRE 22AWG W PV¢ 1X22 8oC 28480 8159-000%
A9wu 815920005 0 WIRE 22AwG w PVC tx22 80C 28480 815900095
A9wsS 8159=0005 0 WIRE 22AWG W PvC 1x22 BoC 28480 8159+000%
A9we 81590009 ¢ WIRE 224wG w PVC 1x22 80C 28480 8159=0005
A9 MISCELLANEQUS PARTS

04aTue20509 | 2 PC BOARD, BLANK 28480 0uTue20509
410 04274-66520 | 9 1 DISPLAY AND KEYBOARD ASSEMBLY 28480 04274-66520
Ato€y 0180=0228 6 CAPACITOR=FxXD 22ufFem=10% 15vOC TA 56289 150D226x901582
A10¢2 0160=2055 9 CAPACITOR«FXD ,01UF +80=20% 100VDC CER 28480 0160=2055
a10c3 U1epe2yS5S 9 CAPACITOReFXD ,01UF +80eg0% 100VDC CER 28480 01602059
AroCa 01002055 9 CAPACITORSFXD ,01UF ¢80e«20% 100VDOC CER 28480 016022035
a10Cs 0100=20SS 9 CAPACITORFXD ,01UF ¢B80e20X 100VDC CER 28480 01602205S
410Ce 0loye205S 9 CAPACITOR«FXD ,01UF +80-20X 100VDC CER 28480 016002055
410C7 vioNe205S 9 CAPACITURSFXD ,03UF +80»20% 100VDC CER 28489 0160=2055
a10C8 0160=205% 9 CAPACITORSFXD ,01UF +80=20% 100VDC CER 28480 016022055
8y0€9 016002055 9 CAPACITORFXD ,01UF +80<20% t00vDC CER 28480 016022055
A10C10 016022058 9 CAPACITORFXD ,0jUF ¢Bus20X 100VDC CER 28480 0160=205%
a10C1 01602055 9 CAPACITOReFXD ,01UF +B0e20X 100vDC CER 28480 016022055
a10¢12 01602055 Q CAPACITORFXD ,01UF +80=20X% 100VDC CER 28480 016022055
410C13 0160=2085 9 CAPACITORFXD ,01UF #80=20X 100VDC CER 28480 016002059
810081 1999e0u86 3 35 LED=VISIBLE LUM=INTEIMCD [FB20MAMAX 28480 S082=4684U
410082 19900540 3 12 DISPLAYNUMSEG =CHAR [u43er 28480 $08227630
810083 1996-0540 3 DISPLAY=NUMSEG 1eCHAR ,43eH 28480 50827650
A10084 19900540 3 DISPLAYeNUMeSEG 1aCHAR ,43eM 28480 5082=7650
241008% 19990540 3 DISPLAYeNUM=SEG 1eCHAR ,43eH 28480 5082=76%0
410086 1990e0540 3 DISPLAY#NUMaSEG 1aCHAR _43eH 28480 5082070650
Ato00s7 19900540 3 DISPLAYeNUMmSEG 1aCHAR ,43=H- 28480 $082=7650
a10088 19909617 5 u DISPLAY=AN®DUT MAT feCHAR (3eH 26480 1990=0617
a10089 199020617 5 DISPLAYeANGDOT MAT jeCHAR ,JeM 28480 1990=0617
a10Ds10 19%¢enS4n 3 D1SPLAYeNUMeSEG 1eCHAR ,43en 28480 5082=7650
8100811 1990e0540 3 DISPLAYeNUMeSEG JeCHAR ,43eh 28480 5082276%0
a100812 1999=0540 3 DISPLAYSNUMeSEG 1=CHAR L ulen 28489 508270650
4100813 19900540 3 DISPLAYeNUMaSEG jeCHAR _u3eH 28480 5082#7650
4100814 19900540 3 DISPLAY«NUMeSEG 1eCHAR  u3er 28480 508227650
A100815 199060540 3 DISPLAYeNUMSEG 1eCHMAR ,u43eM 28480 85082.7650
4100516 19900617 5 DISPLAYeAN=DOT MAT 1=CHAR ,3ewh 28480 19900617
4100817 19900617 S DISPLAY®ANSDOT MAT 1wCHAR ,3en 28480 1990=0617
4100818 199004834 [} 3 DISPLAY=NUMeSEG 1=CHAR ,3en 28480 508297730, CAT Beg
4100819 1999m430 4 - DISPLAYeNUMeSEG J=CHAR ,3eH 28480 $0827730, CAT Bet
4100820 1990e0434 4 DISPLAY=NUM=SEG jeCHAR ,3eH 28480 3082=7730, CAT Bet
A100g21 199ye0486 6 LEDayISIBLE LUMINTSIMCD IFB20MAeMay 28480 5082=4b84
8100822 1990e0u86 6 LEDeVISIBLE LUMeINTRIMCD [FR20vAeMA) 28480 5082=4684
4100823y 199¢e0480 6 LED=VISIBLE LUMeINT®{MCD JFu20Ma=MAX 28460 $082=u6By
arong2y 19900486 [ LEDeVISIBLE LUM=INTSIMCD [FB20MAmMAX 2848¢ $082°4684
ajups2s 199000517 4 1 LECeVISIBLE LUM=INTSB3MCD [F®20MAaMAX 28480 $082940653
A100828 1990-0665 & LEC«VISIBLE LUMaINTEIMCD JFm20MAaMAX 28480
s1u0827 1990-0665 [} LED=VISIBLE LUMeINTRIMCD [FE20MA=MAX 28480
a4100g28 1990-0665 [ LEDeVISIBLE LUMINTEIMCD [FR20MAemAx 28480
AjoDgee 1990-0665 [ LEDeVvISIBLE LUMeINTEIMCD [FB20MA=MAX 28480
4100830 1990-0665 ] LEDeVISIRLE LUMaINTSI{MCD [FB20MAeMAX 28480
410083y 1990-0665 3 LEDLVISIBLE LUMLINTS{M(D [Fm2oMaaMAX 28480
4100832 1990-0665 b LED=VISIBLE LUMeINTRIMLD [FE20MAamAX 28480
4100933 1990-0665 6 LED=VISIBLE LUMaINTBIMLD [FB2oMAeMA) 28480
4100834 1990-0665 6 LEDeVISIBLE LUMaINTEIMLD IFs20%AaMAy 28480
410083% 19%0=04886 & LEDeVISIBLE LUMLINTSIMID IFB20MAeMAY 28480 8082w.ub84

See introduction to this section for ordering information
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4100838 1990-0665 [} LEDPeVISIBLE LUMSINTB{MCD [FE2pMAeMAX 28480
4100837 1990-0665 [ LEDaVISIBLE LUMINTE{MCD [FB2oMAeMAX 28480
4100838 1990-0665 [ LEDaVISIBLE LUMaINTSIMCD IFBpoMAeMay 28480
A100839 1990-0665 [ LEDeVISIBLE LUMINTBIMCD IFE20MAaMAY 26480
A100840 1990-0665 6 LEDeVISIBLE LUMSINTEIMCD [Fm2oMAamAy 28480
4900844 1990-0665 3 LED=V]ISIBLE LUMaINTS8{MCD [F=p0MAeMAX 28480
4100842 1990-0665 [ LEDLVISIBLE LUVLINTS{MLD IFa20%AsMAX 28480
4100843 1990-0665 ] LEDeVISIBLE LUMSINTS{MLD IFm20MAeMA) 28480
4100844 1990-0665 & LEDVISIBLE LUMLINTE{MCD [FE20MAeMAX 28480
4100848 1990-0665 5 LED«VISIBLE LUMLINTE{MCD [Fa2pMaeMAy 28480
A10084s 1990-0665 ° LEDaVISIBLE LUMINTEIMCD [Fm20MALMAX 28480
4100847 1990-0665 [} LEDeVISIBLE LUMSJINTEIMCD 1FB20MAaMAX 28480
A100848 1990-0665 L} LED=VISIBLE LUM INTSIMCD [F829YAeMay 28480
4100849 1990-0665 6 LEDWVISIBLE LUMaINTSIMCD IFm2oMAaMAy) 28480
4100850 1990-0665 ] LEDeVISIBLE LUMaINTE{MCO IFE20MAeMAX 28480
410089y 1990-0665 ] LEDVISIBLE LUMQINTEBIMCD [Fm2oMAeMaX 28480
4100852 1990=g 48 o LECVISIBLE LUMINTRIMLD IFm2oMAaMAy 208480 5082=u684
4300853 1990=nu8b 6 LEDeVISIBLE LUMeINTEIMED IFB20YAeMA) 28480 508204684
4100854 19900488 6 LEDaVISIBLE LUMaINTBIMLD [FE20MAeMA) 28480 S082wubby
AyoDSss 1990=0U806 [} LED@VISIBLE LUMLINTSIMCED IFs20vaaMAX 28180 5082eub84Y
A10J2 1200-0638 9 12 SOCKET=]C 14=CONT DIP=SLOR 28480
SOCKET FOR D82 THROUGH DS7
A10J3 1200-0638 9 SOCKET=IC 14=CONT DIP=SLDR 28480
A10Ju 1200-0638 9 SOCKETeIC 14«CONT DIPeSLOR 28480
A10J5 1200-0638 9 SUCKETeIC 14=CONT DIPwSLOUR 28480
a10Je 1200-0638 9 SOCKET=IC 14«CONY DJP=SLOR 28uéo
A1007 1200-0638 9 SOCKET=IC 14=CONT DIP=SLDR 28480
AtuJs 1200e0424 9 4 SOCKET~ELEC (MISC ITEM) 28480 1200=0u4
14ePIN SOCKEY FOR D88, 9, 16, AND 17
AL10J9 1200e0424 9 SOCKET-ELEC (MISC ITEM) 28480 1200w0024
a10J10 1200-0638 9 SOCKETeIC j4=CONT DIP=SLDR 28489
410J11 1200-0638 Q SUCKETeIC 14=CONT DIP=SLDR 28480
Arod1e 1200-0638 9 SOCKEYIC 14eCONT DIPSLOR 28480
810J13 1200-0638 9 SOCKET=1C 1dsCOnNT DIP=SL DR 28480
AroJg1a 1200-0638 9 SOCKkETe]C 14=CONT DIP=SLDR 268480
A10J15 1200-0638 9 SOCKET»IC {4eCONY DIP=gLOR 284890
A10J16 1200=0420 9 SOCKET=ELEC (MISC ITEM) 28480 12000424
at0J17 120pepuu 9 SOCKETELEC (MISC I1TEM) 28480 1200=0424
410J18 12000508 0 3 SOCKET=]C 14=CONT DIPeSLOR 28480 1200=0508
SUCKET FOR DS18 YHROUGH D820
410319 12000508 [ SOCKET=1C 14=-CoNT DIPeSLDOR 28489 120000508
A10J20 1200-0508 [\ SUCKETeIC 14«CONT DIPeSLLR 28480 120020508
A10KCY 504dlepSe 7 6 KEy Cap 28480 504)=0g52
A10KC2 50410252 7 KEy CAP 28480 50410252
410KC3 504100351 7 3 KEY CAP 28480 0410351
A10KCu Sour=0252 7 wEY Cap 28480 S041=0252
A10KCS S041=0252 7 KEy CaP 28480 S5041=0252
410KCo S0u1e0252 7 KeyY CapP 28480 S041e025¢2
a10xC7 50410252 ? nEY CAP 28480 S50d41e0252
A10KCB S041=4351 7 KEY CAP 28480 504120351
410KC9 5041=0351 7 KEY CAP 28480 5041+0351
A1OKCtO 50410309 S 8 KEY CaP 28480 S041=0309
A10KCt) S041=0309 S KEY CaP 28480 $041e0309
AyoKCy2 Snu1e0318 [ 15 *LK CAPe PTY GRAY 28480 $041e03818
A10KCH3 S041e0318 & sk CAPe PTY GRAY 28480 5041=0318
A10kC1e 5041-0309 3 xEy Cap 28480 S041=0309
410KC1g SU4ley309 s KEY CAP 28480 30410309
ALOKC1® SNule0318 [ #LK CAPe PTY GRAY 28480 S041-0318
A10KC17 50410318 6 sk CAPe PTY GRAY 28480 $04i=0318
A10kC18 50410318 [ #LK CAPe PTY GRAY 28480 5041=0318
410KC19 Su41e0318 6 wLK CAP= PTY GRAY 28480 50410318
410KC20 So0d1en3on S KEY CaP 28480 $5041=0309
A10KC21 S041=0309 S KEY CAP 28480 $041e0309
Ap0OKCR? S041ep318 [ #LK CAPe PTY GRAY 28480 50410318
B)0KC23 S041e0318 [ #LK CAPe PTY GRAY 28480 S04s»0518
410KC24 §041.0318 [ wLK CAPw PTY GRAY 28480 §0u1=0318
AJOKC2S 50410318 [ sLk CAPe PTY GRAY 28480 $041=0318
A1QKC30 Sp41e0318 6 aLk CAPw PTY GRAY 28480 S5041w0318
ALoKC3Y S041e0318 6 LK CAPe PTY GRAY 28480 S041=0318
a$0KL32 5041=3309 H KEY CAP 28480 Soute0309
A10KC33 S04iec309 5 XEy CAP 28480 5041w0309
ALOXCYU 50410375 5 ! KEY-Q-SMOKE GRAY 28480 S041=0378
A10KC3S 5041=0318 - |6 LK CAPa PTY GRAY 28480 50410318
A10XC3e S041e0318 6 «LK CAPe PTy GRAY 28480 50410318
A{0KC3Y? S041e0318 6 #LK CAPe PTY GRay 28480 $041=0318
410xC3B Sou)en38y [ 1 KEY-Q-SMOKE GRAY 28480 5041=0384
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Model 4274A

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

Section VI
Table 6-3

Reference HP Part |c Q D oo Mfr
: A escription Mfr Part Number

Designation Number |o| GtY crp Code

AJORY 07570400 9 14 RESISTOR 90,9 1% ,125W F TCB0eml00 24546 Clm)/BeT0a90RF
a10R2 07570400 9 RESISTOR 90,9 1x ,12%% F TC30+=100 24846 Clai/But0s90RInF
A10K3 0757=0000 9 RESISTOR 90,9 1% 1254 F TCa0eei00 20846 Clel/BuT0nIORTF
A10RY 0757=0400 9 RESISTOR 90,9 1% 1250 F TCS04e100 24846 Clni/B8270a90R9eF
A10RS 1810-0203 7 NETWURK®RES BePINeSIP ,1=PIN=SPLG o1ty

atope 1810-0203 7 NETWORKeRES BePIN=8IP ,1ePINasPCG 01121

A10R7 1810-0203 7 NETWORKeRES 8-PINe8IP ,14PINagP(C 01124

AyoRA 06983447 u RESISTOR 422 1% ,125~ F TC®Q4el00 24548 Clal/BaT0el2RaF
410R9 0757=0400 9 RESISTOR 90,9 §1% ,125W F TCB04e100 26546 Clal/BaT0n9QRIeF
AYURLC 07570400 e RESISTOR 90,9 1% ,12Sw F TC80+=100 2usue C4e1/8a10e90RI=F
A10R11 U757=0400 9 RESISTOR 90,9 1% 125w F TCE0e=100 24548 Cde)/B8aT0e0RIF
A10R12 foh3a121S 9 16 RESISTOR 120 Sy ,254 FC TC®=d00/4600 o121 C81215

A10R13 Vob3e1215 9 RESISTOR 120 5% ,25# FC TCR=400/4600 ot12 €81215

A1ORYY 06K3e1215 9 RESISTOR 120 5% ,25W FC TCued400/+600 01121 ¢B12183

41005 0pn3e1215 9 RESISTOR 120 5% .25W FC TCw=400/¢000 olial ce21s

410R16 ok3e1215 9 RESISTOR 120 5% ,25W FC YC==d00/¢800 ot121 cB121%

ByoRy? 0683e1215 9 RESISTOR 320 5% ,25W FC TC®el00/¢600 (RT3} cBi21%

a10R18 0683wy 215 Q RESISTOR 120 5% ,25W FC TC®=l00/+600 01121 cB121%

aygRy9 0683ay21S Q RESISTOR 120 Sx ,25% FC TCEety0/¢000 o112l c81218

AjoR2o 06831215 9 RESISTOR 120 Sx ,25W FC T(s=do0/sebo0 o121 CB121%

A1 0R2y 06b3=1245 9 RESISTOR {20 5% ,gSW FC TCBeupp/¢600 011t CB1219

d10R22 06831215 9 RESISTOR 120 S% ,25W FC TC®edp0/4690 n112t c8121%

A10R2} 06E3=1215 9 RESISTOR 120 Sx ,25n FC TCBedo0/4600 01124 c81218

d10peu Uo83e1215 9 RESISTOR 120 Sx ,25# FC 1C3ed00/4600 [2RE 3} c81215%

410R28 NoHle1215 9 RESISTOR 120 Sx ,25% FC TC2edypu/eb00 nigal CB1219%

410R26 Nokle121S 9 RESISTOR 120 5% ,25% FC TCeaunu/eb00 [RY ) C81218

A1oR2Y c683e1215 9 RESTISTOR 120 5% ,25W FC TC3=800/¢600 01121 €81215

A10R28 Pluo=1174 7 1 RESISTOR, VAR 2k 10X 28480 2100e3174

a10R29 0757endgo 9 RESISTOR 90,9 1% 1250 F TCs0¢e100 2u54é Clel/BaT0eg0Ry=F
410R30 07576400 9 RESISTOR 90,9 1% 325 F TCe0+el00 2u54s CHe1/8=T0890R9F
430R3} 0757=gd00 9 RESISTOR 90,9 1x ,125s F TCa0se100 26548 Cle1/8e70e90R%eF
ApuPs2 0797=0400 9 RESISTOR Q0,9 1X ,125W F TCs0+a)O0 1Ty Clal/8eT0e90R9aF
A10R33 UT5T=0U00 9 RESISTOR 90,9 1% ,125W F TCsQ¢~100 2uS4e Clul/BaT0=90RTer
A10R3Y 07%7e0400 ° RESISTOR 90,9 1X 1254 F TCROe=100 24546 Clul/BaT0nR0RVF
410R3S 07574400 9 RESISTOR 90,9 1Xx ,1250 F TCsO¢elQ0 24548 Cldw]/Be70e9)ReF
41081

41082S Svone9d3s 7 33 PUSHBUTTON SWITCH P,C, MOUNT 28480 506029436

a10827 311012048 ? 1 SWITCH, SLIDE DPDT=NS 28480 3t01=2048

410828 310101074 9 2 SWITCH, PUSWBUTTON SP8T NO 28480 31011074

810529 3101et0748 9 SWITCH) PUSHBUYTON SPST NO 28480 3101=3074
A10S26 3101-2046 SWITCH, SLIDE DPDT-NS

410530e

410838 S06)=9436 7 PUSHBUTTON SWITCH P_C, MOUNT 28480 50609436

A10Uy 18580038 [ 4 TRANSISYOR ARRAY 28480 18580038

A10U2 1R%8+0038 4 TRANSISTOR ARRay 28480 185840038

a10U3 14580038 4 TRANSISTOR ARRAY 28480 1858%0038

a10Us 1RS8eyy38 4 TRANSISTOR ARRaY 28480 1858=0038

s10U8 182000668 7 3 1C BFR TTL NONeINV MEX faINP 91299 8NT4OTIN

a10le 1R20e06b8 7 1C BFR TTL NONINV WEX jelnP 0129% SNTUOTN

aiour 18200668 1 IC BFR TYL NONeINV HEX 1eINP 0129% SNTGOTIN

a10u8 16200u95 a IC DCOR TTL 4eTDeibelINE GelNp 03295 BNTULSUN

atou9 1R2ueyd9s & IC DCOR TTL 4eT0w1beLINE u4elNP 01295 SNT41SUN

oWy 0uRTuabYb2) |3 1 WIRING ASSEMBLY 28480 QuaTesb1021

03ne1700 9 1 CABLE TRANSITION 28480 0360=17006
A10 MISCELLANEOUS PARTS
0u2Tue265%10 |5 PC BOARD, BLANK 28480 04274=206510

(3R] 04274-66551 | 0 1 POWER SUPPLY BDARD ASSEMBLY 28480

A11C 0180=1073 1 t CAPACITOR-FXD 22000uF +30-10% 16VDC 28480 01801073

a11€2 U18ue1071 M ] CAPACITOR-FXD 15000uF +30-10% 16VDC 28480 01801071

a1iC3 Viode1072 0 2 CAPACITOR-FXD 10000uF +30-10% 25VDC 28480 0180e1072

A11Cqe Gibyey072 y CAPACITOR-FXD 10000uF +30-10% 25vDC 28480 01804072

11c5 O18na1074 2 2 CAPACITOR-FXD 470uF +5075-10% 100VDC 28480 018001074

811Ce 018ye=1070 2 CAPACITOR-FXD 470uF +50-10% 100VDC 28480 0180=1074

s11c7 013ge1076 4 & CAPACITOR-FXD 470uF +50-10% 35VDC 28480 01801076

ari1c8 018¢=1976 u CAPACITOR-FXD 470uF +50-10% 35VDC 28480 0180e1076

Arice 016uve1076 4 CAPACITOR-FXD 470uF +50-10% 35VDC 28480 016801076

arfcio 0180e1070 u CAPACITOR-FXD 470uf +50-10% 35VDC 28480 0180=107¢

a11C11 01B0=1070 4 CAPACITOR-FXD 470uF +50-10% 35VDC 28480 0180e1070

s11C12 0180e1051 5 1 CAPACITOR, FXD 100 UF eV M 28480 0180e1051

a11€13 0180=1076 4 CAPACITOR-FXD 470uF +50-10% 35VDC 28480 0180=1076

LIRISL] 0180«1075 3 4 CAPACITOR-FXD 2200uF +30-10% 16VDC 28480 0180°1075

411C15 016y«107S 3 CAPACITOR-FXD 2200uF +30-10% 16VDC 26480 018021075

See introduction to this section for ordering information
*Indicates factory selected value
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Reference HP Part |c i Mfr
ahgior Qt Description Mfr Part Number

Designation Number |D Y p Code

ISRIATS 0180+1075 3 CAPACITOR-FXD 2200uF +30-10% 16vDC 28480 0180=1075
Aricyy 01801078 3 CAPACITOR-FXD 2200uF +30-10% 1aVDC 28480 018021075
A1icay 1901=p416 S 10 DIpOE=pwr RECT 200v 1,54 28480 190120416
a11Cr2 19019016 5 DI00E«PWR RECT 200V 1,54 28480 19010416
411CRY 1901=0416 5 DIODEePWR RECT 200V 1,54 28480 19030416
A11CRY 190100416 S DIODE=PWR RECT 200V 1,54 28480 190ie0416
a11CRS 1901=0416 5 DIODE=PWR RECT 200V 1,54 28480 19010416
A11CRe 1901enb10 5 DIQDEePWR RECT 200V 1,54 28480 1901=04106
A11CR? 19010416 5 DIODE=PWR RECT 200V 1,54 28480 1901w0416
LYSTLT: 19¢1e0u16 5 DIODE=PWR RECY 200V 1,54 28480 1901=0416
A11CR9 1901=0416 S DIODE=PWR RECY 200V 1,54 28480 1901=04186
a11CR1N 1901e041¢ 5 OIODEPWR RECT 200V 1,54 28480 1901=0416
a1tRtt 1902=0021 0 H DIpDEeznr IN2992RB 39v Sx Dp=u pD®ioOw 04713 IN2992RB
A1ICRIQ 1902«0021 [} DIODEZNR 1N2992RB 39V SX DOsd POSB1OW 04713 INQ92R8
A11CRLY 19010364 2 2 DIODE=FW BRDG 200V 1A 28480 190103064
411CR1Y 1901+0364 2 DIODE=FW BRDG 200V 14 28480 19010364
431CR1§ 19019025 2 DIODEGEN PRP 190V 200MA DOe? 28480 19010029
A11CRY S 19010025 2 DJUDE«GEN PRP fngVv 200MA 00a7 28480 190120029
A11CRYY 19010025 2 DIODEGEN PRP 100V 200MA DQe? 28480 19010029
a11CRy8 19010025 2 DIODESGEN PRP 100y 200MA DOe7? 28489 1901=0028%
411CR19 19010025 2 DIODE=GEN PRP 100V 200MA DQe? 28480 19010029
A11CR20 1902=3094 3 1 DIODE«ZNR S,11v 2% DQe? pPDm, 4w 1C®e, 009X 28480 19023094
A11CR2 1902«0033 4 1 DIODE«ZNR 1NB23 6,2V 5% DOe7 POs, Uy 24046 1N823
d11Cr22 19010025 ] DICDELGEN PRP 100y 200MA DQe7 28480 19010028
A1ICRE3 19010025 H DIODEGEN PRP 100V 2U0MA DOw7 28480 19010025
a11CR2Y 19010025 2 DIODE=GEN PRP 100V 200MA DO=7 28480 19010028
a11CR2S 19010028 S 2 DIODE=PWR RECT 400V 7S50MA D0=29 28480 1901=0028
A11CR26 1901-0028 5 DI100E=PWR RECT 400V 7SUMA pQe29 28480 1901=0028
aticre? 19010025 2 DIODEeGEN PRP 100V 200MA 0Qe? 28480 19010025
AL1CR28 19010025 2 DIODE=GEN PRP 100V 200MA DUe? 28480 19010028
A11CRR9 190120025 2 DIODEGEN PRP 100V 200MA DOe7 28480 190120025
411CRY0 190221200 9 2 OIODEw2NR IN29R0B 16V S% DOed POmiQw 12954 1N29808
ay1CR3Y 190241200 9 DIODEW2ZNR 1N29BnB 16V S5x DOwd PDayow 12954 1N29808
411CR32 1902«1232 7 2 OIO00EezNR {N3997AR S,6V Sx 00wy POmjQW [122% ) 1N399T7AR
A11CA3Y 1902e1232 7 DIODEZNR IN39974R S,6v 5% Doed PDs1OW 04713 IN399TAR
a4140P 19760076 8 1 TUEE=ELECTRON SYmrGE v PYCTR 28480 1970e0076
4y Fy 21100007 4 3 FUSE §A 250V SLOeBLO 3,25X,25 UL 75918 313001
aryf2 2110=0007 4 FUSE 1A 250V SLOBLO 1,25%,2% ulL 75915 313001
a41Fy 2110=0303 3 1 FUSE 24 250V SLO=BLO 1,25x,25 UL 28480 211020303
A11Fu 2110w0014 3 1 FUSE 4A 250V SLO=BLD 1,25X,2% UL 75918 313004
A11FS 2110=0201 0 1 FUSE ,25A 250V SLO=BLO 1,25x,2% UL 75918 313,350
IXRLLY 211020012 1 1 FUst ,SA 250v FagreBLO 1,25%,25 UL 28480 211020012
a1F? 2110e4007 4 FUSE 1A 250v SLO-BLO 1,25x,25 UL 7891S 313001
A1y V4900238 H 1 RELAY-REED 28480 04900238
a11Qy 18830927 1 TRANSISTOR PNP 81 TOe39 PDEjW FTs100MHZ 28480 1853e00¢7
a11Q2 ) 1853«0027 1 TRANSISTOR PNP SI TO=39 POalw FTasl00MNZ 28480 16530027
41103 1854-0023 7 1 TRANSISTOR NPN SI TO-18 PD=360MW : 04713

811Q¢ 1854m04u8 2 TRANSISTOR NPN 81 T0=39 POSiw FTS100MAHZ 28480 1854e0448
41105 tB5Uapuud H TRANSISTOR NPN 81 TOe39 PDmiw FYB])0MH 28480 185de 0448
41168 1253=0281 9 [ TRANSISTOR PNP aN2907A S1 TOe18 PDmuoOMw 0473y 2N29074A
41107 185320281 9 TRANSISTOR PNP 2N2907A SI T0e18 PDEUOOMNW 04713 2N29074A
41108 1853=0281 9 TRANSISTOR PNP 2N2907A S] TOe18 PDud4OOMN 04713 2N29074
41109 1R53.0281 9 TRANSISTOR PNP 2N2907A 8] V018 PD=U4OOMN 04713 2N29074
a11Ry 0690e1501 9 1 RESISTOR 150K 10X 1w CC TCEmOe882 o1l GByS4y
A11R? 0768=0001 9 1 RESISTOR 1K 10X 3w MO TCmQ¢e250 27167 FPYe3a2S0mi0leX
ALIRY 210ge3212 8 1 RESISTOR«TRMR 200 10X C TOP=ADJ 1eTRN 28480 23100=3212
Ay1Ry 3812e0072 9 2 RESISTOR ,23 SY 3w PW TC30+e90 28480 0812=0072
A11RS 06A3e3325 ° RESISTOR 3,3k Sx ,25M FC TCsed00/¢700 o111 cB332s
811R6 o8t2egu72 9 RESISTOR ,23 SX 3w P TCEB0ee90 28480 0812=0072
AtIRY 0683e1015 7 RESISTOR 100 Sx ,25W FC TC®e400/+500 01121 C81018
[YRLL] VeH3I=1525 4 3 RESISTOR 1,5K 5% ,25W FC TC®=400/¢700 01121 tB1525
811R9 0bé3e1015 7 RESISTOR 100 5% ,254 FC TCw=d400/4500 01121 cB1015
811810 0633=1035 t RESISTOR 10K S5X ,25W FC TCe=400/¢700 viges cB103S
A11R1Y 0698.34u% 2 RESISTOR 346 1X ,125w F 7C80+=100 2454e Clw]/BaTOeIUbReF
411Ry2 06983438 3 1 RESISTOR 147 1 ,12%% F TCspe=100 24546 Clwi/BmTQw14TReF
A11R13 08112774 ? 1 RESISTOR .18 3% 3w Pw T(mQe¢e90 28u89o 0811277}
a11RYY 068303325 3 RESISTOR 3,3k Sx ,25w FC TCS=400/¢700 01121 ce33as
411R1S 081)»3290 7 2 RESISTOR ,1 SX 2W PW TC®0++800 28480 081123290
A)IRYG 0811=3290 7 RESISTOR ,1 5% 2w Pw TC®0eeB00 28480 08113290
a11R17 068328215 3 3 RESISTOR 820 Sx ,25~ FC TCw®ed00/+600 o112l ceeais
a11R18 0683=102S 9 RESISTOR 1K 5% ,25w FC TCael00/4800 01121 81025
A11R19 06832235 S RESISTOR 22k 3X ,25# FC TC®=400/4800 ot121 cee2ds
ALIR20 vo86-1235 L] 1 RESISTOR 12K 5X 5N CC TCa0¢765 o112 EBI23S

See introduction to this section for ordering information
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Reference HP Part |c Q oo mifr
hgtov t Description Mfr Part Number

Designation Number |D \ P Code

A11R21 06532235 S RESISTOR 22K S% ,25W FC T(CBed00/¢800 o112 cB2238

A11R22 06834725 2 RESISTOR 4,7k S5y ,25n FC TCmed00/+700 o131y cBu72S

Ay1R23 00830475 1 RESISTOR 4,7 5% ,25W FC TCBeu(0/+500 01121 CB476s

Ay R4 0683e0u7S 1 RESISTOR 4,7 SX ,254 FL TCmed4g0/+500 o112t CBu7GS

AyiR2S DLLR TR A ¥-3] [} RESISTOR 3,3K Sx ,25% FC TCBau00/+700 01121 CB332S

a11R26 0683a10G1S 7 RESISTOR 190 SX% ,25W FC TC®e400/¢500 0312t C8101S

ay1R27 0757wgudp 9 RESISTOR 10N 1x 1254 F TCR04e100 U84 Cue1/BuTOslp02nF
A11R28 0757agu4e 9 RESISTOR 10K 1% 1254 F TC804e100 24846 Cldai/BeT0elg02eF
431R29 066321015 7 RESISTOR 100 5% ,25% FC 7C2=400/¢500 o112l CB101%

411R30 07570438 3 1 RESISTOR S,11k 1% ,125% F TC80¢=100 2484de Cle)/BaT0nS1ileF
Ap1Ryy 0098eudTy ] 1 REGISTOR 7,15k tx ,125w F T1CS0seipo 24%54s CUel1/Bet0eTiS)aF
A11R32 06832226 3 RESISTOR 2,2% Sx ,25w FC TC2edg0/4700 ol1e1 cB222%

A{1R33 0757~028¢0 3 RESISTOR 1K 1% ,125W F 7CB0¢=100 2u546 Clai/B8eT02100]eF
419R3Y 068321015 7 RESISTUR 100 5% ,254 FC TCBe400/4+500 ot12y CB1019

A11R3% 0683=4725 4 RESISTOR 4,7k Sy 250 FC TCEwl00/4700 [RRY 3] CB4T2S

A11R36 00831045 3 RESISYOR 100K Sy ,25# FC tCmeu00/4800 01121 CB104s

411RYT7 068322225 3 RESISTOR 2,2k SX ,25w FC TCB=40Q/e700 01121 C8222%

a11Rr38 06632225 3 RESISTOR 2.,2K SX ,25% FC TCBed400/4700 0112t ca2223

411R39 06531045 3 RESISYOR 100K S% ,25w FC T(med400/+4800 01124 cB104S

411R40 0757e0442 9 RESISYOR 10K 1% ,125W F TCs0+e100 FLLT Clel/BeT0=1002eF
Ay1RUY 0757-0442 9 RESISTOR 10k 1% 125w F T1C804+a100 2454e Clal/BaT0e1002aF
411Uy 18200493 6 s OP AMP GP BallPaP 27014 LM30TIN

a31u2 18200493 [ OP AMP GP B=DIpeP 27014 LM3OTN

Ariul 1820=0493 6 0P AMP GP BwDIPep 27014 LM3OIN

LRI 18290493 6 OP AMP GP 8eDlPep 27014 LM3IOTIN

41105 1R20=0493 6 0P AMP GP BeD]PaP 27014 LM30TN
Aytwy 12513198 7 2 ConNNECTOR 1S«PIN M POST TYPE 28480 125123198

t11we 12513198 ? CONNECTOR 15=PIN ™M POST TYPE 28480 12%1=3198

411w} 12513197 & 1 CONNECTOR 12«PIN M POST TYPE 28480 125123197

A1t MISCELLANLOUS PARTS
V42T4e26511 | 6 PC BOARD, BLANK 28480 0U274w26511

ay2 04274-66552 |1 1 MOTHER BOARD ASSEMBLY 28480
41299 1231=3141 0 1 CONNECTOR S0ePIN M RECTANGULAR 28480 12513144
Af2xAlL 1251-5564 7 2?2 CONNECTORPC EDGE 22«CONT/RQw 2eROWS 28480
dy2xatR 1251-5564 7 CONNECTORPC EDGE 22<CONT/ROW 2eROWS 28480
Aj2xagL 12515564 ? CONNECTORPC EDGE 22eCONT/ROW 2eROWS 28480
A12XARR 1251-5564 7 CONNECTOR=PC EDGE 22=CUNT/RUW 2=ROWS 28480
alexaldy 1251-5564 7 CONNECTORSPC EDGE 22*CUNT/ROW 2eROWS 28480
A12XaA3R 1251-5564 7 CONNECTORePC EDGE 22=CUNT/ROw 2eR0OWS 28480
aAr2xaug 1251-5564 7 CONNECTOR=PL EDGE 22°CUNT/ROW 2eRQWS 28480
A)12XAUR 1251-5564 7 CONNECTOR=PC EDGE 22=CUNT/ROW 2eROWS 28480
A12XASL 1251-5564 7 CONNECTOR®PC EDGE 22=CONT/RUW 2=ROWS 28480
A12X485R 1251-5564 7 CONNECTORePC EDGE 22~CONT/RUW 2oROWS 284890
d12xAbl 1251-5564 7 CONNECTOR=PC EDGE 22-CUNT/ROW 2#ROWS 284890
A12xAbR 1251-5564 7 CONNECTUR=PC EDGE 22=CONT/RUn 2e0RUWS 28480
Ap2xaTL 1251-5564 7 CONNECTOR=PC EDGE 22~CONT/ROW 2+ROAS 28480
AL2XATR 1251-5564 7 CONNECTOR®PC EDGE 22=CUNT/ROW 2eR0nS 28480
Ar2xasL 1251-5564 7 CONNECTORPC EDGE 22=-CUNT/ROW 24RONS 28480
Aj2x 48R 1251-5564 7 CONNECTORePC EDGE 22=CONT/ROW 2eRUKS 28480

ay2xA0L 1251-5564 7 CONNECTOR«PC EDGE 22«CUNT/ROwW 2eRO4S 28480

A12XA9R 1251-5564 ? CONNECTOR®PC EDGE 22=CONT/ROW 2eROWS 28480
ISF2YIR]E 1251-4978 8 2 CONNECTORZPC EDGE 15«CONT/ROW 24R0WS 28480
a12xa1 4R 1251-4978 8 CONNECTORPC EDGE §5=CUNT/ROw 2#R0wS 28480

ArexA21i 1251-5564 ? CONNECTOR®PC EDGE 22«CONT/RUW 2«ROWS 28uBo

312x821R 1251-5564 7 CONNECTQOR=PC EDGE 22«CONT/RON 2-RUWS 28480
AraxaaL 1251-5564 7 CONNECTORePC EDGE 22«CONT/ROW 2=ROWS 28480
A12xAa22R 1251-5564 7 CONNECTORePC EDGE 22oCONT/ROW 2eROWS 28480

412 MISCELLANEOUS PARTS
04274-26552 | 7 PC BOARD, BLANK 28480

a3 NOT ASSIGNED
(SR NOT ASSIGMNED
415 04270066515 | 4 1 HP=1B CONNECTOR BOARD ASSEMBLY 28480 0427406515
415J1 125123283 1 1 CONNECTOR 24«PIN F MICRORIBBQN 28480 1251=3283
415J2 125122159 [ 2 CONNECTOR=PC EDGE 12=CUNT/ROW 2eROWS 28480 125122159

See introduction to this section for ordering information
*Indicates factory selected value
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)
Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c Q oo Mfr
SRy t Description Mfr Part Number
Designation Number |D Y p Code

042Tu=26515 | 0 PC BOARD, BLANK 28480 042Tu4=20545
bye 0U27uabb6S16 |5 1 DC BIAS CONNECTOR BUARU ASSEMBLY 28489 04274e08516
ay6dq 1251.0292 6 1 CONNECTOR 24ePIN F MICRO RIBRON 28480 12910292
LSRN F] 125122159 8 CONNECTDRePC EDGE 12=CUNT/ROW 2eRUWS 28480 12512159

0uRT4e26515 | 0 PC BOARD, BLANK 28480 DU274e26515
217 NOT ASSIGNED
a8 NOT ASSIGNED
a9 NOT ASSIGNED
420 NOT ASSIGNED
a21 0u27uebb521 | 2 1 DC BIAS(e/e35v) BOARD AaSSEMBLY 28480 0627Uebb6521

COPTION 001 ONLY)

aR1g N1o0e2204 0 CAPACITOR®FXD 10O0PF +=5% 3G0VDC MICa 28480 0160=2204
a2l1c2 0160e2242 6 1 CAPACITOR=FXD 2,4PF ¢=,25PF S0UVDC CER 28480 016002242
a21C3 0tpue2257 3 CAPACITOR®FXD 10PF ¢eS5X 500VDC CER 0¢wp0 28480 0160m2257
821C8 0160=226) 9 ' CAPACITOR®FXD |SPF +e8% S00VDC CER 0¢e30 28480 0160=2261
421C9 01U0=0191 8 1 CAPACITORFXD S6PF +=5X 300VDC MICA 72136 DMySES60J0300WVICR
42110 0160e2055 9 CAPACITUR=FXD ,01UF +80«20% 100VDC CER 28480 0160#2055
a21C11 0180=1050 4 CAPACITOR, FXD 100 UF 25VDCW 28480 0180+1050
421032 01801050 4 CAPACITUR, FXD 100 UF 25VDCw 28480 0180=1050
A21C13 016002055 9 CAPACITOR=FXD ,03UF +B8ve20X 100vDC CER 268480 016002055
a21Cya 0l160-0859 7 1 CAPACITOR=FXD jJuF +e10X S0VDC POLYE 28480 0160=0859
(Y3141 01602055 9 CAPACITOR=FXD ,03UF +80e20X 100VDC CER 28480 0160#2055
42115 018pe10B4 u | CApACITOR, FXO 100 UF SovDCw BI 28480 0180e1084
421C18 0160-108) 1 9 CAPACIYOR, FXD 47 UF So vDCw A 28480 0180«1081
A21C18 01680a1081 1 CAPACITOR, FXD 47 UF S0 VDCW AL 28480 0180=1081
a21C19 0160wi08] 1 CAPACITOR, FXD 47 UF S0 VDCW AL 28480 0180=§081
ag1c20 0180=1082 2 Iy CAPACITOR, FXD 10 UF 100VOCW AL 28480 018041082
a21C21 0169=2055 9 CAPACITOR=FXP ,01UF ¢B80=20% 100vDC CgR 28480 01602055
a1c22 V180e1050 4 CAPACITOR, FXxD 100 UF 25vDCw 28480 0180=1050
A21C23 6180=-1081 1 CAPACITOR, FXD 47 UF S50 vDCw AL 28480 0180-1081
ap1c24 0180e1050 4 CAPACITOR, FXD 100 UF 25vOCW 28480 0180=10%50
a2icas 0160e1050 [ CAPACITOR, FXD 100 UF 25VDCW 28480 0180=10%50
a21C28 0360=2055 9 CAPACTITOR=FXD ,01uF ¢80=20% 3100VDC CER 28480 0160=2059
a1c27 01802295 [ 6 CAPACITOR=FXD 33UF+=20X 16VDC AL 28480 018022951
a2lce28 01802951 [ CAPACITOReFXD 33UF+#20% 16VDC AL 28480 0180#2951
221029 0160=2954 6 CAPACIYOReFXD 33UF+e20% 16VDC AL 26480 0180=295)
421C30 018p=1082 2 CAPACITOR, FXD 10 UF J00VOCW AL 28480 0180~4082
a2ICRY 190223234 3 4 DJODE=ZNR 19,6y SX DOe7 PDB, 4 TCE+,073X 28480 190223234
821CR2 19023234 3 DIODE=ZNR 19,6V 5% DO=7 PD®, 4w TCm+,073% 26480 190223234
421CRY 19023234 3 DIODE=2NR 19,6V SX DU=7 PDa,an TCE4,U73% 28480 1902=323¢
421CRY 1902-3234 3 DIODE-ZNR 19,6V SX DOe? PD3 4W TCE+, 073X 28480 1902=3234
A21CRS 190120025 2 DIODE=GEN PRP 1ngV 200MA LO=7 28480 1901%0029
421CRb 19010025 2 DIODE=GEN PRP 100V 200MA DOe=7 28480 190120029
a21CR? 19010025 2 DIODE=GEN PRP 100V 200MA 00=7 268480 1901=0025
A21CRB 19010025 2 DIODE=GEN PRP 100V 200MA DOs7 28480 1901=002%
A21CRY. 1901=0025 2 DJODE=GEN PRP 100V 200MA DOy 28489 1901°0025
821CR19 19010025 2 DIODE=GEN PRP 3100V 200MA D07 28489 19010025
221CR1Y 19010025 2 DIODEGEN PRP jgpV 200MA DOe7 208480 19010025
AR1CR12 19021259 8 4 DIODE«ZNR {NS357B 20V Sx PDsSw JRaS00NA 04713 {NS3578
A21CR13 1902«1258 (] DIODE=INR IN§3578 20V 5% PDasw IRsSO00NA 0471}y IN53578
a21CR1Y 19021259 8 DIUDE«ZNR INS357B 20V 5% PDsSwW IRmS0ONA 04713 I1N33S78
421CR1S 1902=1259 8 DIODE=ZNR 1N5357B 20V 5% PD=SW IRsS00NA 0471y 1N53878
421CR16 190120025 2 DJODEGEN PRP 100V 200MA DQe? 28480 190120029
A21CR17 19010025 2 DIODE=GEN PRP 100V 200MA DQ=7 28480 190120029
a21CP18 1901=0025 2 DIODEGEN PRP 100V 200MA DOe? 26480 1901=002%
421CR19 19010025 2 DJODE=GEN PRP 100V 200MA DQe7 28480 190120029
a21CR20 190120025 2 DIODE=GEN PRP 100V 200MA DODe7 28480 1901=002%
A21CR2Y 19010025 2 DIODEGEN PRP 100V 200Mp DOe7 28480 190120025
spi1cR22 19010025 2 DIODE=GEN PRP 100V 200MA DOe7 28480 1901+002%
a21CR23 1901=04p0 9 F DIODE=STABISTOR 30V 150MA DOe? 28480 1901=0480
a21CR24 1901=0480 9 DIODE=STABISTOR 30V I50MA DOe7 28480 19010460
a21CR2S 190120025 2 DIODE=GEN PRP 100V 200MA DOe? 28480 1901=0029
a21CR26 19010025 2 DIODE«GEN PRP 100V 200MA Dpe7 28480 1901=002%
221CR2Y 19023122 8 H] DIODE=2NR 6,65y 2% D0e? POB,UN TCEs,038% 28480 1902=3122
A21CR28 190100028 2 DIODE=GEN PRP 100V 200MA DOe=7 28480 1901=0025
421CR29 19010025 2 DICDE-GEN PRP 100V 200MA DOe7 28480 1901=0025
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Reference HP Part |c Q o Mfr
: A t Description Mfr Part Number

Designation Number |[D \ P Code '
a21Jt 1200=0473 8 4 SOCKETeIC 16=CONT OIP DIP=SLDR 28480 12000473
a21J2 1200e0473 & SOCKETe]C 16«CONT DIP DIPeSLDR 284890 120000473
A21J3 1200-0654 1 SOCKET-IC 40-CONT 28480 :

a21Ju 12000058 ] 4 SOCKETeIC 24=CONT DIPeSLDR 28480 1200°006%8
A21K1 0490e0240 9 RELAY-REED 1A 28480 0490e0240
421K2 0490e0242 1 1 RELAY-REED 284890 04G0e0242
a1ty 100e1618 1 4 COILeMLD §,6UH 10X G%US ,1550X,375LGeNOM 28480 9100e1618
a21L2 9100e1618 t COILeMLD S ,6UH 10X QEYS ,1S50X,375LG.NOM 284890 9100e1618
42103 91003139 S COIL 7SUN 1S5x ,S50X,B75LG=NOM 28480 910003139
4210y 1R53e0200 [ 7 TRANSISTOR PNP 5Nu92p SI PDs3gw FTleyunl 0471y 2Na% 29
42101 18540271 [} 2 TRANSISTOR NPN §] T0=39 POsiW FTs3SOMMZ 28480 1854=0271
42102 1893=0232 0 1 TRANSISTOR PNP 81 TOw39 FDsyn FTm2opMHZ 28480 1853=0232
42103 1853=0080 [} 12 TRANSISTOR PNP S] PDa3QOMW FTe3oMWZ. 28480 1853e0080
42104 1854mpu7y 4 te TRANSISTOGR NPN SI POm3joMA FTajpoMHZ 04713 2NS55%%1
A21QS 1854e0474 4 TRANSISTOR NPN 81 POS3iouw FTsjgoMHZ 04713 2NSs8sy
A421Ge 1853%0080 b TRANSISTOR PNP 81 PDs3goMw FTe3oMNMZ 28480 1853-0080
a2107 185SeC11Y 8 TRANSISTOR J-FET N-CHAN Si 28480 185%e011)
A2l08 185%8=01141 8 TRANSISTOR J-FET N-CHAN Si 28480 1655=01141
82109 185520111 8 TRANSISTOR J-FET N-CHAN Si 28489 18550111
421010 18550111 8 TRANSISTOR J-FET N-CHAN Si 28480 1855e0111
A21011 18550114 8 TRANSISTOR J-FET N-CHAN Si 26480 18590111
421012 18550311 8 TRANSISTOR J-FET N-CHAN Si 28480 1859-0111
421013 18930204 [ TRANSISTOR PNP 2NW920 SI PD®3OW FYa3MMZ 04713 2NU920
A21014 1653=4080 [ TRANSISTOR PNP S§I PDajup“w FTs3po%sl 28480 18%3e0080
421045 1854wy 4 TRANSISTOR NPN SI PDs3i1oMw FTsjpoMHZ 04713 2NS59y
421016 1853=0080 ] TRANS]STOR PNP S] PDu3oovw FTs3gMK2 2848¢ 1853«0080
421017 1853en204 [} TRANSISTOR PNP 2N4920 SI PDs3on FTe3MWZ 04713 aNe920
421018 18530080 (] TRANSISTOR PNP 81 PDmIooMw FTeIOoMMZ 28480 1853-0080
a21 9 1853e0204 6 TRANSISTOR PNP 2N4920 SI POB3ION FT3IMMZ 04713 2Nu920
221020 1854w(347 0 q TRANSISTOR NPN aNu923 S1 POm3gw FYsyMM? 04743 2Nu92y
421G21 18%4a0u7u 4 TRANSISTOR NPN 8] PDEI|oMw FTRIQOMMZ 0ur13 2NGS§y
421022 1853=0080 [ TRANSISTOR PNP g] PDB30OMw FTE30MMZ 28480 1655+0080
A21Q23 1854a0lT0 u TRANSISTOR NPN 81 PDa310vw FTelOO0MAHZ 04713 2Ns95y
421024 185400347 Y] TRANSISTOR NPN 2N4923 81 POB3ON FTaiMnl [T 2% 2Nu9es
421028 1854e0urd 4 TRANSISTOR NPN 81 PDS310MA FTei0OMKZ 04713 2NS55y
a21Q26 185400347 [4 TRANSISTOR NPN 2N4923 81 PDe30W FYe3MMZ 04713 2NUS2Y
A21027 185320080 [} TRANSISTOR PNP 81 PDs3goMw FTs3oMMZ 28480 1853=0080
A21G28 18540474 4 TRANSISTOR NPN 81 PDE3joMw FTEi00MH2 04713 2N§SSy
421029 18530204 [ TRANSISTOR PNP aN4920 ST POm3ow FYs3MHZ 04713 2Na920
A21R) 0p83=1815 9 RESISTOR 18K §% ,25% FC TCm=u00/4800 [28¥3) cB181s
421R3 0663=8215 3 RESISTOR B20 SX% ,25W FC TCS=u00/¢600 01321 cBg21s
42)Ry 0pB3e2225 3 RESISTOR 2,2K 5% ,25W FC TCe=y400/+700 01121 CBa2es
A21FRg 0bB3=1229 1 11 RESISTYOR 1,2K 5% 25w FC TCm=400/¢700 03121 Ccoy22%
421Pe 06831238 3 RESISTOR 12K Sy ,25~ FC TCswd0g/s+B00 o1tel €B3238
a21R7? 06835615 1 RESISTUR 560 Sx ,25W FC T(8=400/4600 ot121 cus61s
AR1R8 2100=3274¢ 2 RESISTOR«TRMR 10k 10X C SIDE«ADJ 1=TRW 28480 210023274
A21RQ 0c83=1p35 9 RESISTOR 18K 5% ,25W FC T1Ce=400/¢800 ol1ey cB183%
A21R10 06831835 9 RESISTOR 18K 5x ,254 FC TCme400/4800 o112t CB1838%
AR1R1y 21003274 2 RESISTORTRMR 10K 10% C SIDE=ADJ teTRN 28480 210023274
A21PR12 21003274 2 RESISTOR.TRMR {oK 10X C SIDE«ADJ 1eTRN 28480 210003274
421Ry3 210C=3426 ] RESISTOReTRMR 20 10% C SIDE«ADJ 1=TRN 28480 21003426
A21R14 0683¢1515 F] RESISTOR 150 SX ,25% FC TC®e400/4600 01121 CB151S
A21Ry 6 068308215 3 RESISTOR 820 S5x ,250 FC TCsadqQo/e600 (IR T3] cBa21s
a21R7 068322225 3 RESISTOR 2,2% Sy ,25+ FC TCzed0o0/¢700 01121 cBz22s
421Ry8 068321225 1 RESISTOR {,2% 8% 25w FC TCs=400/¢700 o112 CBj2as
A21R9 068321235 3 RESISTOR 12K SX ,25# FC TCe=d4ouy/+800 o112y CBy238
A2lR20 068345615 1 RESISTOR 560 SX ,2%4 FC TCs=400/¢600 oi12t CBS61S
a21/21 06983260 9 2 RESISYOR 464K 1x ,125% F TCB0ew100Q 28480 0698¢32060
421P22 07570458 ? RESISTOR 51,1k 1% ,125% F TCe0+e100 24546 Cdal/BeT0e8)12sF
A21F23 0757apusS8 7 RESISTOR S1,1k 1x ,1254 F TCageelvo FLALL Cldwl/BaT0eS1)2eF
A21R24 0698=3260 9 RESISTOR 464K 1x ,125# F TC80ee100 28u80 06983200
A21R2Ss 06B83e4725 2 RESISTOR 4,7K Sy 25w FC TC0e400/4700 ol CB472S
A21R28 0699039} 3 d RESISTOR 28K ,1x ,125W F TC=04e25 28480 06990391
A21R27 06990391 3 RESISTOR 25K ,1x ,12%% F TCBQ0ee25 28480 06990391
A21R28 06834725 H RESISYOR 4,7% 8% 25K FC TCmau0g/¢700 ol1et CBuras
A21R29 069Be34U 9 [’} RESISTOR 237 tx ,125~ F TC®Qe=100 24548 CUaj/B8eT0eg}7RafF
A21R30 0757-0403 2 RESISTOR t21 1% ,125% F TCmQeal00 2454e Clal/B8eT0ei2iRaF
A21R33 06990390 F] F] RESISTOR WSoK _1X 125K F TCug¢a25 28480 069920390
A21R34 06982198 0 2 REFXD MET FLM sok OHM 0, 41X 1780 28484 00982198
A2{R3S5 06838205 1 1 RESISTOR 82 SX ,25% FC TC®ad00/+500 o1t21 €B820%

T A21R3S 0683=1225 1 RESISTOR 1,2k Sy ,25W FC TCmau00/¢700 ol121 CB122%
A21R37 068345615 1 RESISTOR 560 Sx ,25% FC TCeedg0/es00 01121 (41178 1
421R38 069842198 0 RIFXD MET FLM Sok OWM 0,1% 1/8w% 28480 069821986
A21R39 06990390 F] RESISTOR 480X 1% ,12%W F TCeQem2S 28480 06990390

See introduction to this section for ordering information
*Indicates factory selected value
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b21R40 06R3e5625 3 RESISTOR S5,6K 5% ,25W FC TCa=a00/+700 08121 (41111}
A21Ruy ve83e5625 3 RESISTOR §,6K 5y ,25W FC TC8w400/+700 01121 CB5625
a21r02 CtoM3e5625 3 RESISTOR $,6K SX 25 FC TCRmad00/4700 ol 411111
a21R43 06835625 3 RESISTOR s.ox SX .25K FC TCaed00/4700 otia1 CBS62S
A21Puy 0683«1235 3 RESISTOR 12K Sx ,29W FC TCmeu(0/e800 o112}y c81238
A21R4S 068301235 5 RESISTOR 12K Sy ,25N FL TCmeug0/¢800 [TRY3] CB1233
a21Ru6 064323335 8 RESISTOR 33k 5% ,25n FL 71Cowuo0/+800 otiel €B333%
a21R47 0683.1835 Q RESISTOR 18K S¥% .25w FC TC=elu00/4800 01121 c8183s
A21pu8 2160=3353 8 RESISTORTRMR 20k 10X C BIDE=ADJ {eTRN 32997 3386KeYube20)
A21RU9 068325025 3 RESISTOR S5,6K Sx ,25# FC TCEe400/+700 03124 (111711
LPILEY 06983042 9 RESISTOUR 237 1x 1250 F TCs04e100 24548 Cldal/BeTQed37ReF
421RS 06983442 9 RESISTOR 237 1x ,125W F TCaypeelpo 24540 Clel/8eT0udI7ReF
421Rs2 009Ce3u42 9 RESISTOR 237 1X ,125W F TCe0+=100 2us4e Cdai/BaT0a2)TReF
A21F53 0683-183§ 9 RESISTOR {BK 5% ,25W FC TCEeu00/+800 ot12y £8183%
421R%y 0683=150% 0 2 RESISTOR 15 5% ,25w FC TC®ed00/+500 01121 C8150%
A21RSS 068323335 8 RESISTOR 33k Sx ,2%w FC TC8=400/+800 oliel [4:3% 311
A21R56 0e83e5605 9 3 RESISTOR S6 S% ,25W FC YC=ed00/+500 olja1 C856058
421RS7 069843450 9 RESISTOR 42,2k 1X 125N F TCS0¢alQ0 24546 CUel/BeT0ed22deF
a21RSA 06963450 9 RESISTOR 42,2K 1X ,125# F TCS04=100 2634 Clel/BaTOmd2220F
A21R89 6834735 4 RESISTOR 47K Sx ,25W FC TC=2eu00/¢800 (8% 3} CB473S
A21R60 Do83e1225 1 RESISTOR 1,2k Sx ,25W FC TCS«400/¢700 03121 cBgeas
A21Pet 06831238 3 RESISTOR 12K Sx ,2%W FC TCEB=400/4800 o11el c81235
A21R62 06E341235 3 RESISTOR 12k 5% ,25W FC TC®=400/+800 01121 c8123%
A21Re3 UpB3=1225 1 RESISTOR 1,2k 5% ,25W FC TCs*u00/¢700 ot121 ceiaas
a21R64 008343335 8 RESISTOR 33k 5% ,250 FC TCaed00/+800 oti1dt c8333S
821R65 00835615 | RESISTOR S60 5x ,259 FC TCPed00/¢600 o112 CB5615
221R66 0757ep439 4 RESISTOR 6,81k 1x ,125% F TCEgeejoo 24548 Cldel/BaT0mbB8])aF
821Re7 07570439 4 RESISTOR 6,81k 1x ,125W F TC30¢e100 24s4e Cidwi/BaT0nbBiler
A21Re8 1810=0269 3 NETWORKWRES 9-PxN.31P «1ePINeSPCG 28480 1810002069
421Re9 0583=1055 5 RESISTOR 1M SX ,254 FC TC3=800/+900 01121 c8108%
421R70 068321835 Q RESISTOR 18K Sy .zsach TCsedQo/4800 o112t c8183%
A21RN 0683<15065 0 RESISTOR 18 5% ,25w FC TC8.400/¢500 01121 €B1%08%
a21u72 0683-3335 g RESISTOR 33K Sx ,254 FC TC8=400/4800 01121 €B83335
A21R73 068325605 9 RESISTOR 56 SX ,25W FC TCZad00/+500 01121 85605
A21RTY 0oH3=uT725 2 RESISTOR 4,7K 5% ,2%w FC TCE=400/¢700 o112t tB473s
421R7S ve831.33135 [ RESISTOR 33 SX _25n FC TCw"wd00/4800 01124 CB3338
A21R76 V683md735 4 RESISTOR 47K SX ,254 FC TC®edp0/+800 o111 84735
A21R77 0bR3=1225 1 RESISTOR 1, ,2K 5% ,25W FC TC®ed00/+700 o112} c8y22s
A21R78 068321235 3 RESISTOR 2K Sx ,25W FC TC%e400/4800 o112} €B123%
421R79 0083-1835 9 RESISTOR 18k S ,zsw FC TC=m400/+800 olsal cBjals
A21Rag 06B3a1225 1 RESISTUR 1,2K SX ,25W FC TC€aug0/¢T00 01121 CBy22%
LFILI3 06H3e5605 9 RESISTOR 8& 5% ,25W FC TCme400/+500 0itel CBS603
821RA2 18100269 3 NETWORK®RES 9ePINeSIP ,1=PINeSPCG 28480 181000269
A21RA3 2160-3252 [ 2 RESISTORTRMR Sx {0X C TOP=ADJ 1eYRN 28480 2100#32%2
a21R8¢ 1810e0209 3 NETWORK®RES 9aPINeSIP ,1ePINeSPCG 28480 181020269
421R8% v683+1235 3 RESISTOR 12k Sx ,25w FC 7TC=ed00/+800 01321 81238
A21RAS 0683-5625 3 RESISTOR S5,6K SXx ,25W FC TC=ed00/¢700 o111 CB3625
a2ty 1B24=0319 7 0P aMP BIFET T0=99 27014 LF356H
a21u2 182620357 3 OP AMP wB T0e99 27014 LFISTH
a21U3 1826e0319 i GP AMP BIFET T0=99 27014 LF3SoH
aelyd 18201850 7 2 CONV (2=BeD/a 2UeDIPe( 264353 ADS&3KD/BCOD
A2tus 18261730 [ IC FF TTL LS DeTYPE POS-EDGE=TRIG COM 01298 SNT4LBR7IN
A21ue 1826.0122 [ 1C 7805 V RGLTR T0=220 07263 7805VC
A21y7 1820en174 2 COMPARATOR GP QUAD 14=D]IPeP 28480 1826=0174
A21uR 18261730 6 1C FF TTL LS OeTYPE PDSEDGE«TRIG COM 03298 BNTA4LSRTIN
a21U9 1826=0222 1 0P aMP GP QUAD 14=DIPeP 07263 UA4136PC
A1uty 18201197 9 JC GATE TTL LS NAND QUAD 2e]NP 01298 SN74LSOON
a21U11 1820=1481 4 IC PIA NMOS 04713 MCOBR1L
821012 1B2p=2u2d 3 IC DRVR TTL LS LINE DRVR OCTL 01295 NTULB244N
a21U18 1820-2024 3 IC DRVR TTL L8 LINE DRVR QCTL 01298 SNTULB24AN
A21 MISCELLANEOUS PARTS

04274e26521 | B PC BOARD, BLANK 28480 0UT74e20521

ag2 V4eTumb0522 | 3 1 HP=1B INTERFACE BOARD ASSEMBLY 28480 042T4ab0822
(OPTION 101 ONLY)

azect 016022055 9 CAPACITOR=FXD ,0JUF +B0«20X 100VDC CER 28480 016022059
a22C2 N160e2059 9 CAPACITOReFXD ,01UF ¢80e20X% 100VDC CER 284890 01602205%
a22C3 16022055 9 CAPACIYOReFXD ,01uf +B0=20% 100y0C CER 28480 016022059
a22c4 01602055 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 0160=2058
a22€5 0180=¢228 6 CAPACITOR=FXD 22UF+=10% 1SVDC T4 56289 1500226X901582
822 1200-0654 1 SOCKET-IC 40-CONT 28480
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Designation | Number |o| <Y P Code
agelt 9100«3139 * [ S COIL 7SUH 15X ,SDX,B75LGeNOM 28480 910023139
a2l 910¢e1788 [ CHOKE=WwIDE BAND 2MAxs6B( OHM@ (80 MMZ 0214 VK200 20/48
822 1R10en269 3 NETWORKeRES 9aPINeSIP ,1«PINeSPCG 28480 181020269
a22R2 voa3e1835 9 RESISTOR 18k SX ,25W FC TCm=400/+800 01321 cB183s
A22R% 0083-472S 2 RESISTOR 4,7k 5% ,25W FC TCBed00/4700 01121 CBur2s
A22R4 068324725 2 RESISTOR 4,7k 5x ,25W FC TC3e400/¢700 01121 cBur2s
422RS 068324725 2 RESISTOR U,7K 5% ,25W FC TCB=400/+700 o112y CBaves
A22Re 068324725 2 RESISTOR 4,7K Sy ,25W FC TC®eu00/¢700 01121 (113411
422R7 068304725 2 RESISTOR 4,7K SX ,25W FC TCWu00/+700 o1tas cB4v2s
4228y 31011973 ? SWITCHeSL TwiA DIP«SLIDE-ASSY ,14 SnVOC 28480 3101=1973
A22Uy 1820=187% ] 1 1C BFR TTL LS INV OCTL 2eINP 27014 DMB1L 898N
a22u2 1820=1204 9 1 1C GATE TTL LS NAND DuAL delINP 01299 8N74Ls2oN
A22u3 1820=2113 i 1 IC MICPROC=ACCESS NMOg 04713 MCoB486L
A224u 1820=1199 1 IC INV TTL LS HEX 1eINP 01298 8N74LS04N
A22Us 1R20=2058 3 u IC MISC TTL 8 QUAD 28480 18202098
Ap2U6 18202058 3 IC MISC TTL 8 QUAD 28489 18202058
A22UR 1R20=1144 [ IC GATE TTL LS NOR QUAD 2eINP 0129% SN74L802N
A22u9 1820=2058 3 IC MISC TTL 8 QuAD 28489 18202058
a22U10 1R20=2058 3 IC MISC TTL S QUAD 28480 18202058
A22wy 8159«0(05 [\ WIRE 22AWG W PVC i1x22 80C 28480 815920008
da2w2 815940005 0 WIRE 22AwG w PVC 1x22 80C 28480 8159¢0005
A22 MISCELLANEOUS PARTS

0U27ue26522 | 9 PC BOARD, BLANK 28480 0U274=206522

423 0427406523 | 4 1 DC BIAS (+/=100V) BOARD A8SSEMBLY 28480 04274066523
(OPTION 002 ONLY)

423C) 014ge0210 2 1 CAPACITORLFXD 270PF +e5% 300VDC MICA 12136 DMiSF271J0300%VICR
a23Cy 01602055 9 CAPACITORFXD ,01UF +80e20% 100yDC CER 28480 0160=2055
a23cd 01602055 9 CAPACITOR=FXD ,03UF +80220% 100VOC CER 28480 016022055
423CS 01801050 4 CAPACITOR-FXD 100uF +50-10% 25VDC 26080 018021050
423Ce 0160e2055 9 CAPACITORFXD ,01UF +80-20% 100VDC CER 28480 016002055
a23c? 01600127 2 CAPACITOR®FXD 1UF +=20% 235VDC CER 28480 |. 0t1e60e0s27
a23ce 016002055 9 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 016022055
a23c9 0100«2055 9 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 016022098
a23C10 0180=1080 0 2 CAPACITOR-FXD 4.7uF +100-10% 160VDC 28480 0180=1080
a23C11 01801080 [} CAPACITOR-FXD 4.7uF +100-10% 160VDC 28480 01801080
423C12 01Roe1082 2 CAPACITOR-FXD TOuF +50-10% 100VDC 28480 01801082
423C13 0t180-1082 2 CAPACITOR-FXD T0uF +50-10% 100VDC 28480 0180=1082
A23Cu 0160=2055 9 CAPACITOReFXD ,01UF +80e20X 100v0C CER 28480 016022053
423C18 01R0=1050 4 CAPACITOR-FXD 100uF +50-10% 25VDC 28480 0180=10%0
423C1e V1T0e00686 9 2 CAPACITOReFXD ,027UF +=10% 200VDC POLYE 28480 0170=0060
423Cy7 0170=0066 9 CAPACITORLFXD  027UF +430X 200VDC POLYE 28480 0170=0066
A23C18 N160=3458 6 CAPACITOReFXD 1000PF +wy0% 1XVOC CER 284890 0160=3458
423C19 0160=34Ss b CAPACITORFXD {000PF +¢=10X {XxvDC CER 28480 0160=3450
423C20 0160=3456 6 "CAPACITOR=FXD 1000PF +=10X 1KVDC CER 28480 01803456
A23c2t 01801050 4 CAPACITOR-FXD 100uF +50-10% 25VDC 28480 01801050
423C22 0189=1050 4 CAPACITOR-FXD 100uF +50-10% 25VDC 28480 018001050
423C23 U180e10R1 1 CAPACITOR-FXD 47uF +50-10% 50vDC 28480 01801081
A23C24 0180=1081 1 CAPACITOR-FXD 47uF +50-10% 50vDC 28480 0180=1081
423C25 0180=10R1 1 CAPACITOR-FXD 47uF_+50-10% 50VDC 28480 0180=1081
823C20 V}18Qe108] 1 CAPACITOR-FXD 47uF +50-10% 50VDC 28480 0180e)08}
423Co7 01R0e1082 2 CAPACITOR-FXD 10uF +50-10% 100VDC 28480 018001082
a23c28 0180=1082 2 CAPACITOR-FXD T0uF +50-10% 100VDC 28480 01803082
a23C29 0180=1050 4 CAPACITOR-FXD 100uF +50-10% 25VDC 28480 0180=10%0
423C3%0 01602059 9 CAPACITOR=FXD ,01UF +#80=20% 100VDC CER 28480 0160=20%%
823C3) 0180-1081 i CAPACITOR-FXD 47uF +50-10% 50VDC 28480 0180=1081
a23C32 01801050 4 CAPACITOR-FXD 100uF +50-10% 250C 28480 01863050
a23Cy3 0180=10S0 4 CAPACITOR-FXD 100uF +50-10% 25DC 28480 01801050
[¥2141] 01602055 9 CAPACITOR=FXD ,N1UF +80=20% 100vDC CER 268480 016022055
423C3S 0180=2951 6 CAPACITORFXD 33UF¢=20% 16VDC AL 28480 018022951
423C3e 0180=2951 b CAPACITOR=FXD 33UF+=20% 14VDC AL 28480 01802981
423037 01802951 6 CAPACITOR=FXD 33UFee20x 16VOC AL 28480 018002951
a23cr1 19023385 5 4 DIODE=ZNR 69,8V 2% DO=7 PDw,4W TCu+,079X 28480 1902+3385
a23CR2 190241185 5 DIODE=INR 69,8y 2% DO=7 PDs,un TCs¢,079% 28480 1902%3385
423CR3 1902«3385 5 DIODEZNR 69,8V 2X DOw7 PO®,4n TCm¢,079% 28480 19023385
A23CRu 19023385 5 DIODE=INR 69,8V 2% DOw? PD®, 4 TC®e,079% 28480 19023385
A23CRS 19010025 2 DIDDE=GEN PRP 100V 200MA DO=? 28480 1901=0025
a423Cqé 1901=-0025 2 DIQDESGEN PRP 100V 200MA DQe7 28489 190100029
A23CRT 19010025 2 DJODE=GEN PRP 100V 200MA DQe7 28480 190100025
A23cRA 19016033 2 ODINDE=GEN PRP 180V 200MA 00=7 28480 1901=0033
A23CR9 19010033 2 DIODE=GEN PRP 180V 200MA DQe? 28480 19010033
A23CR10 1901=0033 2 DICDE=GEN PRP 180V 200MA DQe7 28480 19010033

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| o e Mfr
. . t Description Mfr Part Number
Designation Number |D Y p Code
A23CR1Y 1901=0033 2 ODIODE«GEN PRP 180V 200MA D0=7 284890 1901=0033
A23CR12 19010025 2 DIODEGEN PRP 100V 200MA DOe? 28480 190120025
A23CR13 19010025 ? DIODE«GEN PRP f00v 200MA DOe7 28480 1901=002%
423CRLU 19010025 2 DIODE«GEN PRP 10yv 200MA DOe7 28480 19010025
A23CR1S 19023122 8 DIODE=2ZNR 6,65y 2X 00«7 PDs, 4w TC®4,038% 28480 1902+3122
A23Jy 12000073 8 SOCKETeIC 16eCONT DIP DJFaSLDR 28080 120000473
a2%J2 1200+0473 8 SOCKET=IC 16=CONT DIP DIPe3LDR 28480 12000473
a23J3% 1200-0654 | SOCKET-IC 40-CONT 28480
a23Ju 120020658 1 SOCKET=IC 2u=CONT DIP=SLDR 28480 120020658
a2l 91000137 1 6 COIL"MLD IMH SX Q860 ,19DX,44 GeNOM 28480 9140w0137
a23L2 9140e0137 1 COIL=MLD 1MHW SX Gab0 ,19DX,4ULGeNOM 28480 914000137
423l 91000137 1 COIL=MLD jMH SX Q860 190X, 44l GeNOM 28480 9140=0137
a23L4 9140%0137 1 COILeMLD 1MW SX Q860 ,190X,4uLGeNUM 28480 914020137
42315 914000137 1 COILeMLD §MM 5% 0260 ,190X,44LGNOM 28480 914000137
a23L6 9140=0137 1 COILeMLD 1MM SX Gub0 190X, 44LGeNOM 28480 914000137
a23L7 9100118 ! COIL=MLD §,6UM 10X GBUS ,1550X,375LGeNOM 28480 9100=1p18
a23L8 9100ete18 1 COIL=MLD S,6UH 10X Omd5 ,155DK,375LG=NOM 208480 Q9100=1618
A23L9 910023139 5 COIL 7SUH 13X ,5DX,87SLG=NOM 28480 910003139
42301 189340414 0 1 TRANSISTOR PNP 2N6423 S] TOwbb PO®3ISW 0413 aNougsy
[Y31H 18540324 3 1 TRANSTISTOR NPN 2N3739 SI TO=66 PDS20W 04713 N3 739
42303 1854e0u7y 4 TRANSISTOR NPN S1 PDa3jomw FTejoomrZ 04713 ANSSSY
42304 18530080 [ TRANSISTOR PNP SI PDs300MW FTa3oMHZ 28480 18530080
42305 18580111 8 TRANSISTOR J-FET N-CHAN Si 28480 1855=0111
A23Qs 18530111 [ TRANSISTOR J-FET N-CHAN Si 28480 185%e0111
A2307 1853w0200 6 TRANSISTOR PNP 2N4920 SI PDs3ow FYa3mHy 04713 2Nu920
A23g"a 185320037 3 1 TRANSISTOR PANP 81 TQe39 PD®1w FTE100MHZ 268480 18530037
42309 1883400271 9 TRANSISTOR NPN 8] TOe39 PD31w F18§150MKZ 28480 185400271
a23Q10 188Ue0uta 4 TRANSISTOR NPN 81 PDR3IJOMN FT®100MHZ 04713 2N335Y
d23011 185320080 6 TRANSISTOR PNP 81 PDEB300wW FTZ3oMHZ 28480 185320080
Ag3q12 1850e0347 0 TRANSISTOR NPN 2n4923 ] POB30w PTEIMMNZ 04713 2NU923
A23Q13 18%4e0u74 . |4 TRANSISTOR NPN 81 POR310YN FTEB100MWZ 04713 2N5551
a23a16 1R53.0080 [ TRANSISTOR PNP S] PD3300MN FTEIOMKYZ 28480 185300080
A23015 1853=0204 6 TRANSISTOR PNP 2N4920 SI PO®30W FTS3MHZ 04713 anu92o
A23q16 18530080 6 TRANSISTOR PNp gl PO=300Yw FTs30MHZ 28480 18530080
42317 18%4epuv4 4 TRANSISTOR NPN SI PO®B3I10MW FTS100MN2 04713 2N5551
423018 185320080 3 TRANSISTOR PNP S1 PDBJIOOMN FT830MNWZ 28480 185820080
a23019 1854e0u74 4 TRANSISTOR NPN SI PDal10Mw FTal0oMM2 ourLl 2N5551
A23R1 0683.2725 8 2 RESISTOR 2,7k SX ,25w FC 1C8=400/4700 [IRY 3] CBares
A23R2 068325625 3 RESISTOR S,6K 5% ,25W FC TCEelU0/+700 oitel 85625
A23Ry 06833335 8 RESISTOR 33K Sy ,25# FC TCZedy0/+890 0l €83335
A23RS 068323325 6 RESISTOR 3,3k 5% 25w FC TC2edQu/e700 01121 83328
a23R6 06831535 6 RESISTOR 1SK Sx ,25# FC TC®au00/+B00 0i121 CB183s
423R7 068342225 3 RESISTOR 2,2X Sx ,25W FC TCmeupo/e700 01g21 cBz22s
A23R8 210043274 2 RESISTOR=TRMR 10K 10X € SIDE«ADJ feTRN 28480 21003274
a23Rq 21003207 1 PESISTCReTRMR Sk 10% C SIDE=ADJ 1eTRN 26480 2100-3207
A23R10 068324755 8 2 RESIOTOR 4,7M SX 25w FC TCs=Q00/¢1100 011a1 [4-1%41]
A23R10 2100«3274 2 RESISTOReTRMR 10K 10X C SIDE~ADJ jeTRN 28489 2100e327¢
a23R11 068304755 8 RESISTUR 4,7M 5% ,25W FC TC®«900/+1100 01121 [4:-1321]1
423R1 1 21003274 2 RESISTOR=TRMR 10Kk 10% ( SIDE=ADJ 1eTRN 28480 2100=3274
a23R12 0683e3335 8 RESISTOR 33k SX ,25W FC TCBe400/+800 01121 c8333%
423R13 068341835 9 RESISTOR 18K 5% 254 FC 71CBedg0/¢800 o112} Co1838
A23R14 0683+2725 8 REQISTOR 2,7k Sx ,25w FC tCBedy0/e700 01121 ceares
A23Ry S 06835625 3 RESISTOR 5 6K Sx _25W FC TCeado0/e¢700 01121 cos562%
a23ry? 0683-3335 8 RESISTOR 33k S% ,250 FC TCE=U00/+800 01121 £B83335
423R18 068323325 [ RESISTOR 3,3K Sy ,25w FC TCBwu00/e700 01121 CB333s
A23R19 068341535 s RESISTOR 15K SXx ,25% FC 7Cm=u400/+800 011} CB153%
423R20 0683.2225 3 RESISTOR 2,2K Sx ,25% FC TC3=u00/4700 01121 CB22as
423R22 0757.0404 S 2 RESISTOR 90,9K X ,125W F TCwQeeti00 2u54s Clej/BaT0a9092eF
A23Rp3 06990391 3 RESISTOR 25K ,1% 125N F TCE04e25 28480 069920391
A23R24 069940391 3 RESISTOR 23K ,1x ,3125W F TC®(4e2S 28480 0699+0391
A23R2S 0683e472S 2 RESISTOR 4,7 Sx ,25W FC TC®2000/¢700 o112y C8u7gs
A23R26 069824uBb 3 2 RESISTOR 24,9% 1% 1250 F TCR04e100 26546 C4al/BaT0edu92eF
423R27 0698.44B8 3 RESISTOR 24,9K 1% 1250 F TC=04a100 245us C4el/BaT0uyF2aF
A23R29 06832235 H RESISTOR 22K 5% ,250 FC TC2ed00/¢800 o112 c8223%
A423R30 07570488 3 RESISTOR 909X yx ,125W F TCm0e=100 28480 V757=0488
A23R3y 0757=04b4 5 RESISTOR 90,9k 1x ,125n F TCE04=100 eusS4e Cdel/8aT0e9092=F
423R32 . 068344725 2 RESISTOR 4,7k S§% ,25W FC TCeed00/4700 oli21 cB472%
A23R33 0683«18135 9 RESISTOR 18K 5% ,254 FC 1Ca3=400/+800 01121 cBy83s%
A23R34 06831835 9 RESISTOR 18K SX ,25+ FC ot121 81835
A23R35 06”23+3315 a RESISTOR 33k Sx ,25# FC 1C==400/4800 01121 C83335
423R36 0698.34S0 9 RESISTOR 42,2K 1X 1250 F 1(®0+a100 265us Cldel/8eT0el22ef
A23R37 009843450 9 RESISTOR 42,2k 1% ,125W F TC®0ee100 24546 Clal/BaTOed222eF
A23R38 068304735 u RESISTOR 47K 5% ,250 FC TCEeu00/+800 ottal ceurls
A23R39 0683e1225 1 RESISTOR 1,2K Sx ,25w FC 1CBed00/4700 o112t 8229
423Ru0 0683.1235 3 RESISTOR 12Kk 5% ,25w FC TCB=doa/e¢800 01121 €B123%
A23Ru1 0683%1525 4 RESISTOR 1,5k SX ,25W FC TCxed00/+700 01121 cB152s
a423R42 068321005 L RESTSTOR 10 S% ,25% FC TCe=400/¢S500 [(8Y 3] cB100S

See introduction to this section for ordering information
*Indicates factory selected value
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Model 4274A

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

Section VI
Table 6-3

Reference HP Part |c Q - Mfr
. A t Description Mfr Part Number
Designation | Number |D y P Code
ap3R03 0o83e1005 S RESISTOR 10 Sx ,25w FC TCmedl0/4500 0s121 C8100%
A23RUd 06831525 4 RESISTOR 1,5K SX ,25W FC TCmedgu/eT00 01121 €B152%
423R4S 06832215 H RESISTOR 23K 5% .25% FC TCBe400/+800 o112t €82235
a2 3RUL 068322235 5 RESISTUR 22K 5% ,25W FC TCBe400/+800 01121 t8223%
ar3RUT 068347235 [ RESISTOR 4Tn 5% ,25# FC TCe=400/+800 nt121 €BuT3S
a23R48 068301535 3 RESISTOR 15K Sx ,25W FC 1Cse=400/4800 01121 CB1535
423849 n683e1515 6 RESISTOR 15K SX% ,25# F( TCB=400/4800 ot121 [4.35 3 1)
473850 06833335 8 RESISTOR 33k 5% ,254 FL TCe=400/4800 og121 c83335
4735 VeRI=72S 2 RESISTOR 4,7k 5x ,25w FC TCE=400/¢700 01121 cBéyes
403R52 064324745 4 RESISTOR 47K 5% ,25w FC TCe=400/+800 01121 cB473S
423RSY 0683-1225 1 RESISTOR 1,2K S% ,25w FC TCmel4y0/4+700 01121 c81228
423RSU 0643=1235 3 RESISTOR 12K S% 25~ FC TCReu00/¢800 01121 C8123%
423Kk58 210ue3252 6 ! RESISTOR®TRMR Sk 10% ¢ TOP=ADJ 1=TRN 28480 2100=3252
433p5e 0683+1225 i RESISTOR 1,2K SX ,25W FC TC8eu400/4700 01121 c8122%
a73RS7 068143335 8 RESISTOR 33K 5y ,25W FC TCBw400/4800 01121 C8333%
423R58 068305015 1 RESISTOR $60 5% ,254 FC TCRed00/4600 01121 €8561S
a2 3RS9 075700639 4 RESISTOK 6,81K 1X ,125W F TC®(4e100 2654s Ci4wl/BaT0abB]1aF
az3Rs0 075700439 4 RESISTOR 6,81K 1x ,125W F TC®0vei00 2454e Cdel/BaT0eb8]]aF
423Rby 068321635 9 RESISTOR §18K 8% ,25# FC TC®e400/4800 0t12y c8183%
423Rp2 0oB83«1225 1 RESISTOR §,2K Sx',25W FC TCBeuOu/eT00 01121 c8j22s
823Re3 00831015 7 RESISTOR 100 5% ,25% FC TC®au00/+500 01121 C81045
A23Re4 008321015 7 RESISTOR §00 5% ,25% FC TC3w400/¢500 01121 €B1019%
A23R65 181020269 3 NETWORKeRES 9wPINaSIP ,1«PIN«3PCG 28480 1810e0209
A23R66 181020269 3 NETWORK=RES 9ePINaSIP ,1sPINegPCG 28480 181020269
423Re? 1R10=0269 3 NETWORKaRES 9=PINaSIP ,1=PIN=SPCG 28480 1810202069
A23R68 06831215 3 RESISTOR 12K 5% ,25W FC TC®al00/+800 01121 CB1238
a23R69 06835625 3 REYISTOR S5,6K Sx ,25W FC TCRau00/+700 ot12s CB5625
A23RT0 06B3=1235 3 RESISTOR 12K 5% +25W FC TCawd00/e800 01121 c81235
423RTY 068321005 5 RESISTOR 10 5% ,25W FC YCued00/4500 01121 €B100S
A23u1 182620319 7 UP AMP BIFET Y0a99 27014 LF3S6H
42342 1826=0319 ? OP AMP BIFEY 7099 27014 LF3S6H
a23u3 18260319 7 0P AMP BIFEY 10499 27014 LF3S6H
az3U4 18201858 ? CONy 12=BeD/A 24eDIPaC 24355 ADS63KD/BCD
a23Us 1826e0122 0 IC 7805 V RGLTR T0e220 07263 7805UC
a23ye 1826=0161 7 3 OP AMP GP QUAD 14eDIPep 04713 MLM324P
a23y7 182ben101 7 OP AMP GP QUAD 14eDIPep 04713 MLM324p
a2sus 1826=0161 7 OP AMP GP GUAD 14eDIPeP 04713 MLM324P
a23Ug 182620174 2 COMPARATOR GP QUAD 14=DIPeP 28480 18260174
a23u10 1820=1730 6 I1C FF TTL LS DeTYPE PD3=EDGE=TRIG COM 01298 SNTULS27IN
423U11 1B20=1730 [ IC FF TTL LS DeTYPE POSAEDGE=TRIG COM 01295 BNTULS27IN
azlut2 18260319 7 OP AMp BIFET Tpe99 27014 LF3S6H
a23Uy3 1826w0222 1 OP AMP GP QUAD 14eDIPeP 07263 VA4136PC
ag3Uyy 18201197 9 IC GATE TTL LS NAND QUAD 2eINP 0329% SNT4LBOON
a23U1s {820eguR) 4 IC PIA NMOS 04713 MCeB21L
LPRIST 18202024 3 1C ORVR TTL LS LINE DRVR OCTL 01295 BN74LB2aUN
a23u17 1820e2024 3 IC DRVR TTL L8 LINE DORVR OCTL 01298 BNT4LS244UN
423 MISCELLANEOUS PARTS
0427d=26523 | 0 PC BOARD, BLANK 28480 04274206523
CHASS8IS MOUNTED COMPONENTS

c1 016024259 9 1 CAPACITOR, FXD _22UF ¢/=10% 250VDCW €0633 PME271Mb22
[+ 014g=p2n0 o 4 CAPACITORSFXD 390PF +=5% 300VDC MICA 72138 DM1SF391J0300WVICR
] D140«0200 0 CAPACITORSFXD 390PF ¢«5% 300VDC MICA 712136 DM15F391J0300WVICR
[ 0140e0200 0 CAPACITOR«FXD 390PF +«5X 300vVDC MICA 72136 DM{SF391J0300nVICR
s 014020200 0 CAPACITOReFXD 399PF +=5% 300vDC MICA 72136 DOM15F391J0300WVICR
Co 015¢=0070 3 3 CAPACITORFXD ,02UF +=20X 500VDC CER 28480 0150=0070
c? u150e0070 3 CAPACITORSFXD ,02UF +e20% 500VDC CER 28u80 0150=0070
ce 0150=0070 3 CAPACITORFXD ,02UF ¢=20X% 500VDC CER 28480 015020070
CR1 1901=nu9% 1 DIODE«PWR RECT 100V 12A D04 0413 MRY121
cRe 1901=0498 1 DIODE=PwR RECT 100V 124 DOmd 04713 MR1121
Fy 2110e030S S i FUSE 1,25A 250V SLO=BLO §,25X,25 UL 75918 3131,25

21100016 5 s FUSE .64 250V SLO.BLO 1,25%,25 ulL 75918 313,600
FL1 913540035 7 1 FILTER=LINE WIRESTERMS 28480 91350035
L1 0427485008 | ¢ i COIL ASSEMBLY 28480 04274=85008
a1 1R54-0313 0 1 TRANSISTOR NPN 2N3771 8] yDe3 PDs{Sow 01928 N3y
['H] 185420063 7 1 TRANSISTOR NPN 2N3035 SI 70e3 PD®115w 28480 185000063
a3 18530252 a 2 TRANSISTOR PNP SI Y03 PDE1SOW FTBUMHZ 28480 165300252
o] 185300252 4 TRANSISTOR PNP 81 TDe3 PD®iSow FTmUMHZ 28480 18530252
§2 310122208 1 4 S#ITCH, SLIDE DPDT=NS 28480 310122298
S3 31012298 1 SWITCH, SLIDE DPDYTeNS 28u80 3101»2298

See introduction to this section for ordering information
*Indicates factory selected value
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?eg%ionﬁvzlg Model 4274A
able 6-

Table 6-3. Replaceable Parts {Cont'd). .
L)
Reference HP Part |c Q Lo Mfr
AR t Description Mfr Part Number
Designation Number |D y P Code
w1 04274=61601 | @ 1 CABLE ASSEMBLY, INPUT(LC) (31 (M) 2848y D42Tusb1001
we 04274=b81602 |0 1 CARLE ASSEMBLY, INPUT(LP) (31 CM) 28480 04274wb1b02
wl 04274=61603 |1 1 CABLE ASSEMBLY, INPUT(HC) (43 (M) 28u80 04274=b1003
Wl 04274010604 | 2 1 CABLE ASSEMBLY, INPUT "(HP) (31 CM) 284890 04gTden1004
W 04274motbeS [ 3 1 CARLE ASSEMBLY, INPUT(A{ THRU A3)(3(CM) 28480 04274wbi 005
) 04274ab1608 |4 1 CAELE ASSEMBLY, INPUT(Ay THRU 44} (43CM) 28480 0427deblb0b
~7 VU2Tuattbo? S t CABLE ASSEMBLY, INPUT(At THRU a4)(43CM) 28480 pU2T4enlb0T7
XF1 2110«056% 9 2 FUSEMOLDER CaP 12a MaX FOR UL 28480 211020565
xF 1 2110=0565 9 FUSENOLDER CAP 122 MAX FOR UL 28u80 21100569
MISCELLANEQUS PARTS
1 50401219 A 2 FRONT CAP 28480 50407219
2 S0oue=980% 4 2 HANDLE 28480 5060=9805
3 50609943 1 2 S1DE COUVER 28480 5060=9943
4 50407220 i FH REAR CAP 28480 S040=7220
5 268unegi72 1 4 SCREWmMACH 10832 ,375«INeG {00 DEG 28480 26800172
6 310162210 L) 1 SWITCHePB DPDT ALTNG 4A& 2S0VAC 28u8¢ J101=22106
7 0S70a036R 2 2 SCREW 28480 0570=03868
8 219020225 [J 2 WASHER 2684890 2190=022%
9 12000080 3 4 INSULATOReDIO ALUMINUM HD=ANDZ 28480 1200+0080
10 30Sp=p226 ] 4 WASHER=FL MTLC NO, 10 ,203=INelD 2848¢ 3050%0226
11 eTl4p=p0ned 5 e NUTeHE XeW/LKWR 10e32eTHD ,12Se]NaTKK 00000 ORDER BY DESCRIPTION
12 1901049 ! 4 DICDE=PWR RECT 100V 12A DOed 04713 MR3Y2Y
13 9100~0R70 S 1 TRANSFORMER ’ 28480 9100=0870¢
14 1250°0018 2 u CONTACTe=RF CONNECTOR SER Nt FEMALE=,093 28480 12500018
15 S040e034S 7 b INSULATOR$CONNECTOR 28480 S040=034uS
16 V62Uer260 8 8 SCREWLTPL 620 ,SalNelG PANGHDWPHL 8TL 00000 ORDER BY DESCRIPTION
17 21900020 9 & WASHER-LK HLCL NO, § ,128eINalD 28480 2190=0020
18 0380833 9 4 INSULATORwXSTR NYLON BLACK 284890 034000833
19 06240248 2 [ SCREWTPG 8m32 ,75«INulG HEX wSHReHD §TL 28480 0624=024b
20 03702994 u 1 KNOR 28480 0370=2994
21 2510m0045 L} 4 SCREWeMACH Bu32 ,375«lNelG PaNeHDaPOZI 00000 ORDER BY DESCRIPTION
22 0360e0270 0 1 TERMINAL=SLDR LUG LKeMTG FORe#10-SCR 28480 0360=0270
23 3t0net208 [ 1 SWITCH-ROTARY 28480 3100=1205
24 03501190 5 ) TERMINAL=SLDR LUG PL=MTG FUR=#3/8=8CR 28480 03601190
25 29%50=0001 ) 4 NUT=HEX=DBLoCHAM 3/8%32eTHD ,094=NeTHX 00000 ORDER BY DESCRIPTION
26 S020«8800 9 1 REAR FRAME 28480 502088006
27 S060=9830 1 1 TUP COVER 28480 506029836
28 0027uan6y? |9 1 PLATE 28480 0W274=00017
29 04274000602 | 2 2 PLATE SHIELD 28480 042Tdm=00002
30 S0d0er202 9 1 TRIM, TOP 28480 5040.7202
31 S020=8805 8 1 FRGNT FRAME 28480 5020-8805
32 042T4=25002 | 8 1 WINDOw (FREQ) 28480 04274e25002
33 63703097 2 1 KNOB 28480 0370=1097
34 oug74e00203 | 9 1 FRUNT PANEL (YMP) 28480 0427400203
34 04274=00200 | 0 1 FRONT PANEL (HP) 28480 0427u=p020¢
35 04274225001 | 7 H WINDOW DISP, A,B) 28480 04274225001
36 7T120=1254 1 1 NAMEPLATE ,3i12eINenD ,S54=INeLG 4L 28480 T7120=1254
36 Ti20=pu78 9 1 TRADE MARK (YHP) 28480 7320=0478
37 0427150024 | 4 [ INSULATOR 28480 0427180024
38 2950=0035 ) 4 NUTeHEX=DBL=CHAM 15/32=32=THD 00000 ORDER BY DESCRIPTION
39 1510=0038 8 1 BINDING POST ASSY SGL THD=STUD 28480 15100038
40 12S0=0252 6 ] CUNNECTOR=RF BNC FEM SGLwMOLE=RR S¢e0HM 28489 1250=0252
41 04271250025 | 5 o INSULATOR 28480 042715002%
42 Sud1e056U 4 | KEY CAP 2848y 50410864
43 037nepust ] 2 BEZEL 28480 0370m=0451
44 1460=1345 5 2 TILT STAND 88T 28480 1460=1345
45 5040=7201 [ a FOOT(STANDARD) 28480 504072014
46 S02neRR38 7 4 STRUT 28480 §020~8838
a7 0u274=09001 | 9 i ROD (POWER SWITCH) 28480 04274%40001
48 04274e01202 | 0 1 ANGLE (POWER SwITCH) 28480 04274e01202
49 0U2r4euoo2 | 0 3 GUIDE (ANGLE) 28480 042T4=40002
50 0427400618 | 0 3 PLATE, SHIELD 28480 04274=00618
51 Wd274=00601 | 1 S PLATE, SHIELD 28480 04274=00601
52 S0b0=9848 S 1 BOTTOM COVER 28480 S060-98u8
53 04274-00205 1 SUB PANEL
54 04274-60203 1 REAR PANEL

See introduction to this section for ordering information
6-34 *Indicates factory selected value
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Model 4274A

Section VII
Paragraphs 7-1 to 7-4

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for
adapting this manual to instruments to which
the contents do not directly apply. The
following paragraphs explain how to adapt
this manual to apply to other dinstruments
with lower serial prefixes.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your particu-
lar instrument, refer to Table 7-1 and make
all of the manual changes 1listed opposite
your instrument serial number. Perform
these changes in the sequence listed. Table
7-2 gives a manual changes summary by assem-
bly.

7-5. If your instrument serial number is
not listed on the title page of this manual
or in Table 7-1 to the right, it may be doc-
umented in a yellow MANUAL CHANGES supple-
ment. For additional information about se-
rial number coverage, refer to INSTRUMENT
COVERED BY MANUAL in Section I.

Table 7-1. Manual Changes by Serial Numbers,

Serial Prefix Make Manua1

or Number Changes
1850000160 and below | A, B, C, D, E
1850300235 and below | B, C, D, E ‘
1850J00385 and below ‘

¢, D, E !
2019J00669 and below D, E
2019300760 and below E




Section VII Model 4274A
Table 7-2

Table 7-2. Summary of Changes by Assembly (Sheet 1 of 2).

CHANGE Assembly
Al A2 A3 A4 A5 A6 A7 A8 A9 AT10
C42
A
C70 U1
B va us
C CR25
CR26
CR27
CR28
D
Ul to
E u10
W7 to
W10

7-2



Model 4274A Section VII

Table 7-2
Table 7-2. Summary of Changes by Assembly (Sheet 1 of 2).
Assembly
CHANGE ATl Al1?2 Al5 Al16 A21 A22 A?23 No Prefix
A
B
C
D XAIL
to 22R
E

7-3



Model 4274A
Section VII

CHANGE A

Page 6-12, Table 6-3. Replaceable Parts:
Delete the following part:

A4C42 0160-3456 CAPACITOR-FXD 1000pF +-10% 1000WVDC CERAMIC

CHANGE B

Page 6-17, Table 6-3. Replaceable Parts:
Delete the following part:

A6C70 0160-2266 CAPACITOR-FXD 24pF

Page 6-19, Table 6-3. Replaceable Parts:
Change the part number and description for A6U4 to read:

A6U4 1826-0319 OP AMP BIFET T0-99

Page 6-22, Table 6-3. Replaceable Parts, A9U1 and U5:
Change the part number for ASUT and U5 to read:

ASUT 04274-85021
A9U5 04274-85015

NOTE

These instruments below were installed with 04274-85031
and 04274-85025.

1850J-00208
00211
00213
00215
00216
00217
00218
00219
00221
00222
00231

04274-85021 (o1d UT) cannot be used with 04274-85025
(new U5). Also, 04274-85015 (old U5) cannot be utilized
with 04274-85031 (new U1).

CHANGE C

Page 6-7, Table 6-3. Replaceable Parts:
Delete the following parts:

A2CR25 to 28 1901-0040 DIODE-SWITCHING
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Section VII

Page 8-53, Figure 8-29. A3 Component Locations:
Partially change the diagram as follows:

—C46—  —C37-

X =R102~ Q8 ~R80-
=RI2~  _uar. —RBI-
“S“z' -RI03~ -R82-
o -RIO4- -RB3-
-CR2-  _Ri0s5- @ -R84-
-CR3-  _Rj06- -R85-
~CR4-  _cag- ~R 86-

~CRS-
-RI107- TPS

Figure 8-29. A2 Component Locations.

CHANGE D

Page 6-25, Table 6-3. Replaceable Parts, All: f
Change the part number for A1l Power Supply Board Ass'y to read:

04274-66511

Page 6-27, Table 6-3. Replaceable Parts:
Change the part number for A12 Mother Board Ass'y to read:

04274-66512
Change the part number for A12XAIL to 22R to read:

XAIL to 9R 1251-1887
XAT1L and 11R 1251-4189
XA21L to 22R 1251-1887

NOTE

The A11 board with P/N 04274-66511 and that with P/N
04274-66551 use different 15 pin connectors. The same
is also true for A12 boards: 04274-66512 and 04274-66552.

CHANGE E

Page 6-21, Table 6-3. Replaceable Parts:
Change the part number for A9 MPR Board Ass'y (STANDARD) to read:

04274-66513

Page 6-22, Table 6-3. Replaceable Parts: l
Add the following parts:

A9U2 04274-85022 1C, PROM, PROGRAMMED ‘
A9U4 04274-85014 IC, PROM, PROGRAMMED :
A9U6 04274-85016 IC, PROM, PROGRAMMED !
A9U8 04274-85018 IC, PROM, PROGRAMMED |

Change the part numbers and descriptions for A9U1/U3/U5/U7/U10 to read:

A9U1 04274-85031 IC, PROM, PROGRAMMED
A9U3 04274-85013 IC, PROM, PROGRAMMED
A9U5 04274-85025 IC, PROM, PROGRAMMED
A9U7 04274-85017 IC, PROM, PROGRAMMED
A9U10 04274-85019 IC, PROM, PROGRAMMED

7-5



Section VII

Page 6-23, Table 6-3.
Add the following parts:

Replaceable Parts:

AW7 to W10 8159-0005 WIRE 22AWG W PVC 1 X 22 80C

Page 8-38 and 8-66, signatures table:
Change the table as follows:

This table can be used to check signatures at ASUT thru ASU10 ROM's.

Model 4274A

Signature test point

is established at input of Data Buffer (pins 8 thru 6 of A9U31 and A9U32) instead of the

respective ROM outputs (A9U1 thru A9U1O0).

its serial number suffixes of -00266 and above.

This signature list can be used for units with

For other instruments whose serial number suffixes are earlier than 00266. check that un-
stable signature display appears or that output states of these ROM's pull up and pull down.
If you find above states active in earlier instruments, the program contents in these ROM
may be alive.

TEST PIN W0 DA NAMEosa-12|psa-14| psa-15|0sA-16| psa-17| sa-18 | psa-19| Dsa-20{DsA-21 [psA-13
oML [resy 0. | hw rour | nous | aoue | ASuZ | msut | Agu3 | Agus | Aou7 |Asuto
POINT A9U8 :

WINDOW(+5V)| Ul pin-24 | 755U | P254 | P254 | P254 | P25a | 826P | 826 | 626P | 826F | 5267
DBO U31 pin-3 | OHSF | 853 | 7994 | 264C | H3AF | HOB4 | 1FFU | 4840 | OOAC | UUPA
DB1 pin-4 | uzsa | noan | 307F | osca | 86p3 | uuor | Heop | 63uF | 69F4 | HauH
DB2 pin-5 | Fuo7 | 5709 | HPFa | oFeF | 7HPC | A4TA | 7303 | CP67 | FAT5 | AG3F
DB3 pin-6 | 1811 | Ho26 | 379A | cP1u | sHen | 6927 |23FF | 9587 | 2110 | 3094
DB4 U2 pin-3 | PFFC | C6UO | 2u3 | 5H23 | 5A01 | AOFP | 3987 | F598 | 4HcH | 565¢
DB5 pin-4 | c77p | 2562 | 5410 | usss | wiFs | 6s2a | Hros | urso | F3g9 | s01H
DB6 pin-5 | C16C | AF61 | 69HH | 89PP | 775H | FF7P | UBBS | 521H | A092 | 39A1
DB7 pin-6 | 2010 | s6pc | op76 | FpsF | 8pc7 | ua7H | A33H | SHsc | AuaF | F4sa

Page 8-66, Signature Connections tables:
Change the tables for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows:

Signature Connections Window (+5V) : 755U
DSA NO START STOP CLOCK A9 DSA-SW

DSA-12 | A9U27-11] AQU16-5| A9Tp-6 |orrfr oN

NOP

o | N | A

Signature Connections Window {+5V) : 254P
DSA NO START STOP CLOCK A9 DSA-SW

DSA-14 | A9U16-9 | A9U16-7 | A9Tp-6 |orr oN

NOP

(U],Z) _\— —/— —\_
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Window' (+5V) : 254p

Signature Connections

DSA NO START STOP CLOCK A9 DSA-SW
DSA-15 | A9Y16-11] A9U16-10| A9Tp-6 |orrf on
NOP

(V3,4) '1\_ _//_ _\\_ EE
Signature Connections Window (+5V) : 254pP
DSA NO START STOP CLOCK A9 DSA-SW
DSA-16 | A9U16-13| ASU16-12] A9Tp-6 |orrf oN
NOP !!i
(Us5,6) -\X\_ _J/(— _jfr—

Signature Connections Window (+5V) : 254P
DSA NO START STOP CLOCK A9 DSA-SW
DSA-17 | A9U16-15| A9U16-14[ ASTp-6 |orr[r oN
NOP E
(u7,8) -\\\_ _J;zr- -\‘u_

Add the following tables for DSA-18, DSA-19, DSA-20 and DSA-21:

Signature Connections Window (+5V) : 826P
DSA NO START STOP CLOCK A9 DSA-SW
DSA- 18 | A9U16-9 | A3U16-7 | A9Tp-6 |orrf oN
NOP

Signature Connections Window (+5V) : 826P
DSA NO START STOP CLOCK A9 DSA-SW
DSA-19 | A9U16-11| A9UT6-10] A9Tp-6 |orrfr oN
NOP

CPA PR

Signature Connections Window (+5V) : 826P
DSA NO START STOP CLOCK A9 DSA-SW
DSA- 20 | A9U16-13| AQU16-12[ A9Tp-6 |orrf oN
NOP E
w | S SR

Signature Connections

Window (+5V) : 826P

DSA NO | START | STOP | CLOCK | A9 DSA-SW
DSA- 21 | ASU16-15| AQUT6-14] ASTP-6 lerrr—on
NOP

(u7) _j/_ _j/_ _\\_

Section VII
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Section VII

Page 8-67, Figure 8-47. A9 Component Locations:
Partially chage the diagram as follows:

T —~ |- 7
’ S v o
9'4 U'z cl } ‘ ;,‘ l\:‘
7 J I ) 3‘~w|\“’j
L3 : 1;/ 2
-RI4— ‘ T .
-RIi5— B¢ % v13 CTPL
¢ -R25—
BT1 | cig T332 lu2s — )
~CR3- @
~ —CR4- ) ) 2 2
(]
4
V26 I¢r2 Lk P ¢? R
o | u
v 27 **UIS J L«*/
915’ J15 :Yz
\ ¢ TP2
/
\ J 4 ‘
U 29 uiIT ‘ Y i
: R2
1t 4 y k
’ -R 4~
_— o5
, - - - -
U I8 94 R - “; T
J |2 b : L ! ‘W3
—Ri8= TRal e e Trea
\ TPI4_p7_ | e
ci18| u3o —RB= || ot ores
cé‘oz Q1 ';’5’1 "f” ""“t-“T\‘RG
e T : "‘\“- ) F ARETEEN AN L
BRI Y O (RO (RN . TP7
usi [ “elo. =R9- | I T L TR
c ERIB=mRUO- | e e By S
:*[1,
U 32 _ !
c1$ I ',
RE SR *
- " = cc
‘ u3s RN 5
l] ) - .
Lo G
| u3a | oz
, "7
926 =
73
e 3
._R - .
ussl _grzo- 29
-C13— . Z3
, =c21-{ R21. . 5
—C22— . ... 3°
~R22~ i é by
, Swi o
3
2 3
' o)
&
W

Figure 8-47. A9 Component Locations.
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Section VII
Paragraphs 8-1 to 8-10

SECTION VI
SERVICE

8-1. INTRODUCTION

8-2. This manual section provides the infor-
mation and instructions vrequired for servic-
ing the HP Model 4274A MULTI FREQUENCY LCR
Meter. Included are Theory of Operation and

Troubleshooting Guide with Circuit Schematics.

The Theory of Operation describes fundamental
principles and circuit operating theory of
the 4274A with block diagrams. Circuit sche-
matics, lTocator illustrations, troubleshoot-
ing guide, and other technical data necessary
for repairs are integrated into the service
sheet foldouts. An illustration of the in-
strument interior is shown in Figure 8-13.

Note
When the instrument circuitry
expanded capabilities provided by op-
tional equipment, refer to paragraphs
entitled OPTIONS for specific option
service information.

includes

WARNING

TROUBLESHOOTING AND REPAIR ARE ALLOWED
FOR QUALIFIED TECHNICAL PERSONNEL ONLY.
IF YOUR INSTRUMENT FAILS, REFER INSTRU-
MENT TO SERVICE PERSONNEL. H-P SERVICE
OFFICES OFFER YOU THE BEST ANSWER TO
YOUR PROBLEM. A GUIDE TO YOUR LOCAL
H-P SERVICE OFFICES MAY BE FOUND ON THE
BACK COVER OF THIS MANUAL.

8-3. THEORY OF OPERATION,

has been or-

basic theory, a

8-4. This theory of operation
ganized into three sections:
block diagram discussion, and circuit analy-
sis.  The basic theory, beginning with para-
graph 8-11, explains the concepts and funda-
mental theory of the 4274A instrument tech-
nique adapted for accurately measuring the
DUT and for fully achieving automated meas-
urement performance. The block diagram dis-
cussion describes the overall circuit operat-
ing theory of the 4274A with block-to-block
signal flow. Included are block and timing
diagrams.  The circuit analysis provides a
detailed description of how the circuit on

each board functions. For reference conven-

ience, when servicing the instrument, a cir-
cuit description 1is included in the service
sheets.

8-5. TROUBLESHOOTING.

8-6. This troubleshooting guide provides in-
structions and information for locating a
faulty circuit instrument component that re-
quires service. All idnstructions consider
the safety of service personnel who will per-
form the procedures. These diagnostic guides
are in the form of step-by-step procedures
with flow diagrams. The board level trouble-
shooting diagrams are the procedures for iso-
lating the problem to an individual malfunc-
tioning circuit board assembly.

The guides for locating a defective component
are given on the individual board service
sheets and integrate service support data --
test point locations, waveform illustrations
voltage data, timing diagrams, and other
technical information in addititon to provid-
ing schematic diagrams for each board.

8-7. RECOMMENDED TEST EQUIPMENT.

8-8. The test equipment required to perform
operations outlined in this section is listed
in Table 4-1. The table includes: type of
instrument required, critical specifications,

use, and recommended model. If the recom-
mended model is not available, equipment
which meets or exceeds critical specifica-
tions listed may be substituted.

8-9. REPAIR.

8-10. Repair explanations tell how to re-
place defective circuit components. The re-

commended replacement procedures for compo-
nents and parts which require special repair
replacement tools, or test equipment should
be observed. Correct disassembly and the
exchange procedures for such special parts
are outlined in Paragraphs 8-44,

To prevent damage from inproper repair proce-
dure, refer to the appropriate manual section
before proceeding with repair.



Section VIO
Paragraphs 8-11 to 8-14

8-11. BASIC THEQRY.

8-12. The HP Model 4274A is comprised of
three major circuit sections: the TRD
(Transducer), VRD (Vector Ratio Detector)
and the microprocessor — centered control
blocks as shown in Figure 8-1.

The TRD, mainly consists of the bridge cir-
cuit and forms the four terminal pair meas-
urement configuration. A multifrequency sig-
nal from the oscillator flows through the DUT
(Device Under Test) connected to the unknown
terminal and the internal range resistor.
When the currents flowing in both the DUT and
the RR (range resistor) are mutually equal
(bridge section 1is balanced), the €DUT and
€RR factors are transferred to the VRD sec-
tion,

The VRD alternately receives €DUT and €RR,
amplifies (or attenuates) and detects the
real (0° part) and the imaginary (90° part)
components for respective €DUT and €RR by
circuitry synchronously controlled from a
control section.

Model 4274A

These detected signals are applied to the in-
tegrator and converted to digital signals for
displaying on a counter employing the popular
dual slope technique used in Digital Volt-
meters.

The control section has a microprocessor as
its CPU (central processor unit) and the var-
jous software needed for controlling the dig-
ital and analog circuits are memorized in a
ROM (Read Only Memory).

8-13. TRANSDUCER (TRD).

8-14. The TRD is composed of three board as-
semblies Al: Range Resistor and Null Detector
assembly, A2: Modulator assembly and A3:
Power amplifier assembly. Its function
and purposes are to apply a consistent test
signal to the DUT and to transfer its voltage
drop (€DUT) to VRD section as well as to
cause the same current (as DUT current) to
flow through the internal range resistor and
in 1ike manner, to transfer the range resis-
tor voltge drop (ERR) to the VRD section.

90"

Modulator

( af Digital Section (A7,A5.A9,A|oboords)*~
board

Key-

.

A6

Quasi
Sine
f

— -
| !

I——TRD (A1,A2,A3 boards) 1 [ VRD (As,A5, boards) —
Power Amp FET Integrator
SW AM Am Phase ) Zero
508 Hcur Hpot AF P Detector Detector
. eout
l Sy
€eRR '
in S2
Power Amp A
a6 t
osc¢ - |
id !
]
l k- SEDUT .
Lo 0° , 90° SPCON
o SERR  of | Phase Loc SNCDN
,_.oo O
L Phase Generator Reference
Shifter L g0
Detector

Phase Control

Display I__J Peripheral Zero Detect Signal
Control
Control | I and Counter
J
IC
M PU ROM RAM

e TV LI 1
T

90°

Figure 8-1.

Basic Block Diagram.
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Power amplifier (A3) receives a 100Hz to
100kHz test signal at a constant level (pro-
grammably formed and automatically level con-
trolled in the A6 oscillator). For the vari-
ous DUT measurements at the desired test
levels, the power amplifier attenuates or am-
plifies the test signal and presents a signal
at TmVrms to 5Vrms to the DUT.

The output impedance of the power amplifier
is approximately 5002 so the test signal is
always offered through a 50Q output impedance,
Since this 50Q impedance 1is constant regard-
less of the DUT connected to the unknown ter-
minals, a theoretically constant current
flows through the DUT on DUT ranges whose im-
pedance is less than 50R. On the other hand,
a constant voltage is applied to .DUT's on
ranges whose DUT impedances are greater than
50n. See curves in figure 8-2.

]
ix Constant I Constant Eosc
Current | Voltage
Eosc : Eosc
50
50 0 Zx
< @RR —>le— ewrT —=
Constant Constant
Figure 8-2. Relationship of DUT Impedance

and Source Impedance.

For practical measurements, the boundary
of the impedance and admittance measurement
range is  between the 100 and 1000 ranges.
For ranges of 1002 and less, an impedance
measurement may be represented by the fol-
lowing formula:

eout CouT

X = ix

iXeIx

. ., _ ERR
iR-RR iR "RR

€RR

Section VII
Paragraph 8-15

When the bridge is balanced ( iX=iR bridge
sectgon principles are described in paragraph
8 15).
__eout _ epuT
X =gRre/RR = RRBRR

For ranges of 10002 and higher, the admit-
tance measurement can be represented by the
following formulas:

enuT = 1x-1—x YX = g50T
eRR = iRv](—R iR = €RR-YR
= o
€ RR
When the bridge is balanced, ix = iR
__ix_ _ERR .
Yx =&t “eput 'R
_ERR .1
eDuT RR

These two measurement concepts cover the wide
measurement range functions for capacitance,
inductance, resistance and impedance.

The test signal with its level appropriately
controlled by the A3 power amplifier, 1is ap-
plied to the DUT. For impedance range meas-
urement techniques, the constant current(ix)
flows through the DUT and its voltage drop
(€DUT) depends on the impedance of the DUT.
For the admittance range measurement,the con-
stant voltage (Vx) s applied to the DUT,
Thus €DUT 1is constant and @RR depends on the
impedance of the DUT.

8-15. Bridge section.

The term showing that the bridge
balanced is quite simple:

Here the current (ix) flowing through the DUT
is equal to the current (irr) flowing through
the range resistor.

When the bridge section is unbalanced, an un-
balance current (id) 1is generated and flows
into the Lpot terminal. 1id is converted into
an unbalance voltage which is passed to a 0°
and 90° phase detector for detecting DC volt-
age proportional to the unbalance voltage.
These DC voltages charge an integrator and
their outputs, respectively, modulate the AC
signal of both phase components real (0°)
and imaginary (90°) . The (0° and 90°)

section is

8-3
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Paragraphs 8-16 to 8-18

modulated signals are added in a summing am-
plifier and fed back to the range resistor so
that current (irr) becomes equal to current
(ix) and does so until an unbalanced current
(id) doesn't exist at the input of the Null
Detector.

This balancing continues until the unbalance
current reaches zero. While the bridge is in
unbalanced condition, an UNBAL signal is con-
tinuously sent to the control section to an-
nounce that the measurement is not ready to
be displayed. The bridge section is balanced
by switching range resistors, selecting the
appropriate measurement range, and by con-
trolling the attenuation and gain.. When the
bridge is balanced €DUT and €RR are alter-
nately sent to the measurement section (VRD)
and the instrument is ready to measure and
count,

8-16. Range Resistor and Gain Selections.
There is a complex relationship in the 4274A
between the range resistor used and the range
of the respective function (L,C, and R). In
addition, the frequency range must be known
to determine the range resistor
These relationships are summarized
8-A of Figure 8-5.

in Table

8-17. Bridge Balance Response Time.

The response time for balancing the bridge is
typically less than 25msec at test frequen-
cies Tower than 400Hz and less than 10msec at
400Hz and higher test frequencies. Response
time is affected by the loop. gain (k) and the
phase shift (6) in the bridge circuitry.
Consequently, if the current flowing through
the DUT is momentarily changed, a resultant
unbalanced voltaged (Ed) is generated (and it
no longer equals zero volts).

As described in paragraph 8-15, the balancing

procedure operates to bring Ed towards 0 volts.

Ed variations can be represented by the fol-
Towing formula:

-k
Edec (cos e )t

k: Tloop gain ' :
§: phase shift between modulator output
(I-V converter) and phase detector

Loop gain is maintained constant by the gain
amplifier and gain normalizer on the Al board
so as to maintain a consistent response time
for dynamic test signal levels. A phase
tracking circuit 1is used to compensate for
any phase shift in the A2 phase detector.

8-4
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8-18. VOLTAGE RATIO DETECTOR.
8-19. The VRD (Vector Ratio Detector) is
composed of two board assemblies:

A4 Process amplifier and A5 A-D converter
assembly. Principal functions of this sec-
tion are to:

1. Convert two AC voltages ( €DUT and E€RR)
detected by the TRD to real (0°) and imagi-
nary (90°) vector components, respectively.

2. To output four (4) components to the A-D
converter in which the dual slope technique
is employed and to transfer the equivalent
time data information to the digital section.

The VRD section receives €DUT and €RR in-
formation from the TRD section. These two
voltages are periodically passed to the
AM/AF amplifier through the buffer amplifier
and FET switches (S1 and S2) which are op-
erated by control signals (SEDUT and SERR)
sent from A5 Latch. €DUT and €RR are at-
tenuated or amplified by the AM/AF ampli-
fiers to an appropriate amplitude and fed to
the phase detector. The Phase Detector is
sequentially switched by square waves whose
phase shifts are respectively 0° and 90° as
referenced to the test signal.

€DUT and €RR are chopped and converted to
rectangular components whose magnitudes are
proportional to the real (0°) and the im-
aginary (90°) parts of both €DUT and €RR
by the phase detector. Thus, four compo-
nents (0° part of €DUT, 0° part of €RR,
90° part of €DUT and 90° part of €RR) are
detected by the phase detector circuit.

The individual phase components are serially
integrated for ‘about 10mS and discharg-
ed by the dual slope A-D converter (an in-
tegrator with plus/minus DC reference volt-
age sources) to obtain time periods which
are exactly proportional to the amplitudes

of each of the four components as shown in
Figure 8-3.
e2 _E
el \\\<;s\\
-———HEMmS——*-—T2ﬁ4 Taex €l
Charging Time T3l Tax €2
1
T =+~ n Z10mS i
Zero Detect

Figure 8-3. A-D Conversion.
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This time data is transferred to the data
counter in the digital section. Internal
clock pulses are counted for these durations
(which are proportional to the respective
components) and a vector ratio is calculated
by arithmetical manipulation in the digital
section for each of the functions controlled
f;om the front panel (display-A and display-
B).

8-20. CONTROL SECTION

8-21. The analog section of the 4274A is con-
trolled by a microprocessor (MPU)-centered
control section which governs the various se-
quences required to perform the desired mea-
surement and the self diagnostic tests. Range
control, selection of the measurement mode,
timing and processing of the VRD section, and
the complex management of the matrix for ap-
propriate gain selections, and the numerical
computation for displaying the measurement
results are manipulated through the peripher-
al interface adapter (PIA) by the MPU which
is used for control and computation purposes.
These controls are done by interrupting the
MPU and address to the memory which stores
the necessary management instructions for
both the analog and- the digital sections. The
16 bit address bus allows the MPU to address
up to 64K memory locations. The data bus
is 8 bits wide and is bidirectional for read-
ing and writing the desired data to and from
the MPU.

A1l the functions set at the front panel key-
board are decoded in the display control
board. A11 keyboard switches are ass1gned
individual addresses to facilitate recogniz-
ing and setting the chosen function.

Section VII
Paragraphs 8-20 to 8-22

When a control key is depressed, a key input
detector in the display control indentifies
the new key data and sends it to the periph-
eral control board (A7) via the data bus. The
PIA sends an interrupt signal to the MPU ask-
ing it to prov1de up-dated 1nstruct1ons. The
MPU recagnizes the new address and fetches
the necessary program from the addressed ROM,
sends new data to display section and new in-
structions to both the analog latches and the
digital boards. Display control (A8) con-
verts the measurement data signals from MPU
to display component signals which are coded
such that the corresponding numeric f1gures
are displayed on the 7 segment LED d1sp1ays.
The measurement data is momentarily stored in
a memory in this section and sent to the ma-
?r1x)dr1ve of each display on d1sp1ay board
A10

8-22.  The peripheral control includes a pe-
ripheral interface adapter (PIA) which pro-
vides a universal means for interfac1ng pe-
ripheral equipment to the MPU through two 8
bit bidirectional peripheral data buses. Its
function is programmed by the MPU. The PIA
has four (4) control lines and no external
logic 1is required to communicate with other
peripherals. This capability is usefu1 for
interfacing with the HP-IB compatible inter-
face (option 101) or with the DC bias control
boards (options 001 or 002), The data from

the MPU is translated into the various con-

‘trol signals which set the FET switches in

the analog section for measuring the .desired
signal under the appropriate cond1t1ons. This
board also includes the counter which counts
the internal 10MHz clock pulses for the peri-
od transferred from the A-D converter (A5).

8-5
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Figure 8-4

Concept of Vector Voltage Ratio Measurement:

90°
] .
Et =VI + jV3
Va E2 (V2,Va)  E2:=V2+jva
Va Er (Vi,V3)
V2 Vi =0

For the explanation of this technique, E1 and E2 are used instead of eDUT and
eRR. El is divided into V1 (0° component) and V3 (90° component) by the 0° and
90° gates of the phase detector. In 1ike manner, E2 1is divided into V2 (0°
component) and V4 (90° component). Thus E1 and E2 can be represented by the
formulas:

E1 = V1 + jv3 E2 =V2 + V4 Lieeiiviiiiinnnnn (1)

jal
E2

Zx *RR or Yx =

" (Where RR is the Range Resistance).

Since the value of RR is known, the ratio of E1 and E2 (-%% or -%%—)can be used

to calculate the unknown value of the DUT in admittance or impedance measure-
ments. As RR is a constant value for one measurement cycle, {%L can be repre-

sented as:

E—1=X+j‘y .................................... (3)
L V2 4 VA VIV2 HU3VA + G(VIVA - V3) .. (4)
XY = w53~ N2 + 3z
) o VW2 e v3va SO (5)
V1Z + V32
o VWA S VY3 L (6)
V1% + V37 .

Thus, the real and imaginary components of the DUT can be calculated by the
above equations once the values V1, V2, V3 and V4 have been determined.

The real parts (V1, V2) of E1 and E2 are first measured and then the imaginary
parts (V3, V4) are next measured in the VRD section. To enable constant produc-
tion of the values V1 thru V4, the A-D converter continuously transfers the re-
quired four (4) pieces of time data information to the digital section.

Figure 8-4. Concept of Vector Ratio Measurement (Sheet 1 of 4).
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Section VIO
Figure 8-4

The real part (V1) of E1 is detected in the phase detector in the following man-

ner: the integrator is charged during time TC ( about 10 msec).  Just after ‘

the 10 msec charge time, the integrator is discharged by either the plus or
minus DC reference voltage towards zero volts until the zero volt level is
crossed.  As soon as the discharge crosses the DC zero volt level, a zero com-

parator sends a pulse indicating completion of the discharge cycle and simul- '
taneously transfers the time data (T1: discharging time) to the digital section.'

Offset Vi Measurement V2 Measurement V3 Megsurement V4 Measurement Offset
Measurement Er (0°) E2 (0°) Er (90°) E2 (90°) Measurement
Vo (0°) r Vo (90°)

> To fe
re— Tc [e— T¢ —w t— T¢ —m [— Tc . Tc - T¢ ——
- - —-l Ti e — T2 feo— —=T3 e Tq p= —-—4 e —
To T3
Tc : Charging Time To . Data Transfer ond Integrator Reset
To thru T4 : Discharge Time o€ Vo thru Va ;
The digital section accepts the time data and stores it in its memory. It now

resets the control logic for the next conversion cycle (V2 conversion to T2).

Again, and in like manner, four components (V1 thru V4) are translated into time

data (T1 thru T4) and serially transferred to the digital section.

Since these four (4) pieces of time data (T1 thru T4) are exactly proportional

to the amplitude of the four components (V1 thru V4), V1 thru V4 can be given by
the following equations:

V1 = K-TC-E-T1
2 = K-TC-E-T2
v L (7)
V3 = K-TC-E-T3
V4 = K-TC-E-T4

Note: K = (Amplifier gain) x (Efficiency of phase detector)
x (Integration Constant),

K-TC-E is a constant value for one measurement cycle.

Consequently, equations (5) and (6) can be rearranged to produce:

=TLT2 + T3-TA Lo (8)
T1? + 7132

y=TLT8 = T2-T3 ..., (9)
TIZ + 732

The digital section arithmetically calculates the result of the above equations
by fetching and using the time data (T1 thru T4) from its memory as necessary.

Figure 8-4. Concept of Vector Ratio Measurement (Sheet 2 of 4).
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In an actual measurement cycle,

two additional measurements are made to compen-

sate for any residual offset existing in the circuits behind the phase detector.

To accomplish this compensation,

0° and 90° components of the offset magnitude

(V0) are respectively measured to obtain the proportional times (TO and T5) (on

the condition

from both T3 and T4.

with that the input of the phase detector is
respectively, subtracted from both T1, T2

shorted). To is,
and T5 is, respectively, subtracted

However, since it is substantially known that TO is equal to T5 at frequencies
lower than 10KHz, X and Y can be given by the following equations:
X = (T1 - T0)(T2 - TO) + (T3 - TO)(T4 - TO) ...... (10)
(T - T0)2 + (T3 - T0)2
Y = (T1 - T0)(T4 - TO) - (T2 - TO)(T3 - TO) .. .... (11)
(TT - TO0) + (T3 - T0)*?

VRD Multiplier:

AM amplifier includes accurate
tion as shown in Figure 8-A so
addition to the five ranges
TRD section).

AMP

To measure the €1 signal,
abling the measurement of V1 and V3.
ez2)

are measured. See above figure.

the attenuator

the attenuator is switched to its

attenuators (1/1, 1/10 and 1/100) in the VRD sec-
the measurable
determined by the five range resistors in

(in
the

ranges can be expanded

el (Vi+]V3)

e—

E

{e2w(v2+ jVa) |
| Y,

oo‘ 900

is switched to its 1/10 position en-
On the next measurement cycle (to measure
1/1 (through) position and V2 and V4

\]/_1= K-TC-E-T1 \]/_(3)_= KeTCAE-T3 vvvvrrrornnnnnnnins (12)
V2 = K-TC-E-T1 VA = K-TC-E-Th rvrevvvnrerrenennnn (13)
Therefore,
X = ml%l;%ﬁ Y = 10.LL'T]T§;_$32;I; cee. (18)
Consequently, a voltage ratio with a magnitude of ten (10) times can be ob-

tained.
AF amplifier of the VRD section

Also, three (3) attenuations (1/1, 1/2 and 1/4) are established in the
to compensate for the frequency characteristics

(wC orwl)of one decade frequency range (i.e: 250Hz thru 2.5KHz) when capacitors

or inductors are measured.

ratio.

These actions improve the signal-to-noise (S/N)

8-8

Figure 8-4.

Concept of Vector Ratio Measurement

(Sheet 3 of 4).




Model 4274A : Section VII
Figure 8-4

Test Level Measurement:

The VRD section is designed so that the voltages applied to the DUT can be mea- |
sured. For this measurement, a similar vector voltage ratio measurement tech-
nique is employed. . See figure below.

eouTt o

€0SsC

AC signals of known amplitude (10 mVrms), and of the same frequency as the test .
frequency, are measured instead of @RR and their absolute values compared and :
calculated by the following equations: ‘ ‘

B DUT i) e 15)
gosc - Xty (
|e DuTl = Vyz_.,.—y? . léoscl ...... et e enea e, (16)
To calculate the current through the DUT, the following equations are used:
ERR = X+ RR +revveenreennensosuneneenneenneannens (17) 1
€RR is the absolute value resulting from: |
léRR| =W IéOSCI ........................... (]8)
Hence,
ixX = %ER _ IegECl-VYT_I_JT ................. el (19) |
|

Figure 8-4. Concept of Vector Ratio Measurement (Sheet 4 of 4). 8-9
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RANGE RESISTOR and GAIN SELECTIONS.

which
under a given

Table 8-A can be.used to determine
range vresistor is being used
set of conditions.

There are five (5) range resistors which dif-
fer decade step and are so accurate. As des-
cribed in paragraph 3-14 on page 3-10, the 9
basic ranges (Z1 - 74, Y1 - Y5) cover 13 vir-
tual ranges depending on the values of the
measured parameters and the test frequencies
set. In Table 8-A, 7Z indicates the ranges
on which impedance measurements are performed
and Y indicates the ranges on which admit-
tance measurements are performed.

It is theoretically possible to equip the
instrument with 9 separate range resistors.
However, it's substantially difficult to use
them while maintaining both precise resist-
ance accuracy and negligible phase shift over
a wide frequency range. Therefore, the other
four (virtually eight) ranges are arithmeti-
cally constructed by a combination of ampli-
fire gains (AM: x1, AM: x10, AM: x100, AG: x1,
AG: 2, AG: 10, AG: 20 and AG: 100).

To determine the range resistor employed, use
the table. For example,if the 100nF range is
selected with a test frequency of 1.0kHz,
follow the frequency (250Hz - 2.5kHz) Tine to
the 100nF range (Y-4) column and go the bot-
tom of the table where the range resistors
are listed to find 1002 (0SC MULTIPLIER: x5)
and 1kQ (0SC MULTIPLIER: except for x5).

Therefore, Table 8-A can be used to roughly
isolate an inappropriate range resistor
selection or whose value has shifted from

original design value.

AM and AG are unique abbreviations for de-
scribing the gain condition of AM Amplifier
in the A4 Process Amplifier.

AM means amplifier multiplier, and in effect,
represents the condition of the attenuator
(1, 1710 or 1/100) in the amplifier.

To indicate which attenuator is activated,
AM x 1, AM x 10 or AM x 100 should be trans-
lated as follows: AM x 1 indicates that the
1/100 attenuator 1is activated and operates
with the amplifier, AM x 100 indicates that
1/1 attenuator is activated, etc.

To achieve the appropriate gain required for
various DUT's, the AM amplifier is controlled
in five degrees of AG (amplifier gain: x1,
x2, x10, x20 and x100). The unit here is not
dB.

In an actual measurement, the five range re-
sistors, three of the ten decade step attenu-
ators and the five operational gains are com-
bined as required to produce an appropriate
measurements.

I
ua | —0 oy
u3 5\v
< < 6
B U7 PN N 3 | u —
‘H_A\\c $oo—
/100 o o veM
o—4¢
\V E
1{;\°1’ \V4 AF-1
AM-| L AF-2
AM-(0—] AG-I J
AM~100— AG-10 \% T AF-4
AG —I00 AG-x2

Figure 8-5.

Relationship of Range Resistor and Gain Selection. (Sheet 1 of 2)
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Table 8-A. Range Resistor and Gain Matrix.

L, C, R, |Z| RANGE
FUNCTION | TEST FREQUENCY[ z-1 [Z-2 [z-3 [Z-4 [Y-8 [Y-4 JY-3 [Y-2 [Y-1

100Hz "~ 250Hz 100mF [ 10mF [1000uF | 100uF | T10uF [1000nF | 100nF | 10nF |1000pF

C 250Hz ~ 2. 5kHz 10mF {1000uF | T00WF | 10uF [1000nF | 100nF | 10nF [1000pF | 100pF
CAPACITANCE | 2.5kHz v 25kHz |1000uF | 100uF [ 10uF [1000nF | 100nF | 10nF [1000pF | 100pF | 10pF
25kHz ~100kHz | 10CWF | 10uF [1000nF | 100nF| 10nF |1000pF | 100pF | 10pF |1000fF

100Hz ~ 999Hz 100uH |10001H |  10mH | 100mH |1000mH 10H| 100H| 1000H | TOkH

L TkHz v 9.99kHz 10uH | TOOuWH [1000kH | 10mH | 100mH |1000mH 10H| TOOH | 1000H
INDUCTANCE 10kHz ~ 99.9kHz|1000mH [ 10uH| 100:H [1000uH| 10mH| 100mH |1000mH 10H} 100H
100kHz 100nH [1000nH| 10uH| 100uH [1000uH| 10mH| 100mH |1000mH 10H
R, |Z] _
RESISTANCE 100Hz ~ 100kHz | 100m< !1000mQ 10Q( 1000 T1k§2|  T10k&| 100kS2|1000kR2]  10MS
IMPEDANCE

X5 108 108 108 108 102 | 1008 1kQ | 10k2 | 100k

RANGE RESISTOR USED
108 108 10 | 1002 { 1009 1kQ | 10k® [ 100k | 100k

>
oo =
o —
—_

RR(Q)| 10 10 10 10 10 100 Tk 10k 100k
X511 AM x 100 x 10 [ x 1T |x 1/10] x 10 [ x 10 | x 10 | x 10 | x 10
AG 20 2 2 2 2 2 2 2 2

RR(Q) 10 10 10 100 100 1k 10k 100k 100k
Combination of | x 71 | aM x 100 x 10 | x 1 x 1 x 1 x 1 x 1 x 1 x 10

RR, AM gain AG 100 10 1 1 1 1 1 1 10
(attenuation)
. RR(Q) 10 10 10 100 100 Tk 10k 100k | 100k -
and AG (ampli-
. . x 0.1] AM x 10 x 10 | x 1 x 1 x 1 X 1 x 1 x 1 x 10
fier gain).

AG 100 100 10 10 10 10 10 10 100

RR(?)] 10 10 10 100 100 1k 10k 100k | 100k
x0.01f AM X 1 X 1 x 1 x 1 X 1 X 1 x 1 x 1 x 10
AG 100 100 100 100 100 100 100 100 100

Figure 8-5. Relationship of Range Resistor and Gain Selection. (Sheet 2 of 2)
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Paragraphs 8-23 to 8-28

8-23 BLOCK DIAGRAM DISCUSSION

8-24 Analog Block Diagram. Figure 8-6 is
a detailed block diagram of the 4274A analog
section, The construction of this diagram
is based on the actual printed circuit board
assembly. It is useful for board Tevel trou-
bleshooting.

8-25. A6 Oscillator

The 9.6MHz crystal oscillator 1is designed to
provide a wide range of test frequencies in
either a 1-2-4 or 1-3-5 step frequency se-
quence. The basic frequency (9.6MHz) is the
L.C.M (Least Common Multiple) that is 8 times
any of the 11 test frequencies. The 8f (8
times test frequency) that is produced (9.6
MHz) s divided by a programmable divider
(U13thru U15 and U17 thru U19) to generate
the desired test frequency and transferred to
a quasi-sine wave generator which is composed
of dividers (U7, U9 and U10) and.a summing
amplifier (Q6). The output waveform at Q6
Emitter 1is the composite  (quasi-sine) of
three squarewaves as illustrated in Figure8-1
The quasi-sine wave is filtered by double
low pass filters to form a clean sine wave
and the output sine wave is automatically
controlled by an ALC circuit (U1, U3 and U4)
which converts its AC amplitude to a DC lev-
el. This DC level 1is fed back to a photo
cell for providing the desired, consistent
test signal levels.

8-26. A3 Power Amplifier

This board has two similarly designed ampli~
fier paths: one to control the test signals
to an appropriate amplitude across the un-
known device (DUT) and another for receiving
and feeding the unbalance voltages (€MOD) de-
tected at A2 output back to the range resis-
tors in the bridge section loop. In the
DUT path, the test signal level is amplified
in a vernier amplifier (Q1 and U1) whose
gainis initiallysetby the 0SC LEVEL control.
This output signal is attenuated by the con-
trol signals (TLM and TLL) and amplified by 2
in a power amplifier (U2 and Q5 thru Q7) in
accordance with the front panel MULTIPLIER
settings (X0.01 thru X5). In the RR (range
resistor) path, the unbalance voltage (€ mod)
is amplified by a vernier amplifier (Q9 and
U3) whose gain 1is exactly the same as
vernier amplifier (Q1 and U1) in the path.
This amplified €mod is.attenuated in accord-
ance with the 0SC MULTIPLIER setting and
again amplified with a power amplifier (U4
and Q15 thru Q18), then fed to the range re-
sistor on the Al board so that the. current
flowing through the range resistor (irr) be-
comes exactly the same as the current flowing
through the unknown device (iX).

8-12
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8-27. A2 Modulator

The Modulator circuit receives the same test
signal (€0SC) applied to the A3 board
and produces a 90 phase shifted signal at the
output of the 90° phase shifter (U1, U2 and
U5). Thus there are two signals (sine waves)
whose amplitudes are the same and their phase
difference is 90° The unbalance voltage (€nuo)
transferred from Al (Null Detector) is ap-
plied to both phase detectors (0° and 90°).
The two signals are respectively applied to
the 0° (U4) and 90° (U3) phase detectors
through non-inverting tracking amplifier
(U6 and U7) phase reference signals and also
sent to the 0° and 90° wmodulators (U1l and
U10). The unbalance voltage (Enuo) is delin-
eated and detected as the 0° and 90° factors
and respectively converted to proportion-
al DC voltages in both the 0° and 90° inte-
grators, These two DC voltages control the
U10 and U1l modulators, respectively, and

attenuate both AC signals from the input and

output of the 90° phase shifter. The two
signals modulated (attenuated) by such DC
voltages are proportional to the 0° and 90°
parts of the unbalance voltage (@ nuo) and
summed in a summing amplifier (U9). The out-
put signal (@ mod) 1is sent to the range re-
sistor power amplifier,

8-28. Al Range Resistor and Null Detector,
While the bridge section is being balanced,
two currents (irr, id) flow into the Al board
from the LCUR and LPOT terminals of the UN-
KNOWN terminal. During the bridge unbalance
time (ix = irr), id flows into the Null De-
tector (U3 and Q12 thru Q16) and this cur-
rent is converted to a proportional voltage
signal. There are two main signal paths on
the Al board. And its two main functions
are to detect the unbalance voltage and to
deliver this voltage to the Modulator so
that unbalance current (id) becomes zero am-
peres (ix = irr) - and to feed an €RR signal
to A4 process amplifier input. Circuit gain
amplitude between the Null Detector and the
Unbalance Detector is controlled so as to be
consistent with the control signal from the
digital section. The unbalance current (id)
applied to Null Detector (U3 and Q12 thru
Q16) 1is converted to a proportional unbal-
ance voltage whose amplitude is calculated
by the product of ix and the feedback resis-
tor. The unbalance voltage is filtered and
amplified in two amplifier stages(U6 and U7)
and sent to both the unbalance detector and
to the A2 Modulator.
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Section VIO

Model 4274A

Table 8-1
Table 8-1. Mnemonic Information.
Mnemonic Description Mnemonic Description
AB Address Bus PDA Peripheral Data A
AfF Amplifier for Frequency PDB Peripheral Data B
AF1 Amplifier Frequency 1. PRST Preset
? (AF 6t?epuator: 1/4) ST Reset
WA nirier Frequency 4. O |Resd write
AG Amplifier Gain RHO Range Reiistor 108
A91 Amp]ifie; Gain x1 R100K Range Resistor 100kQ
AGI00 | Amplifier Gain x100 SCuP Start Charge Up
AM Amplifier Multiplier SEDUT Select Device Under Test Voltage
AM1 Amplifier Multiplier xI SERR Select Range Resistor Voltage
: (Attenuator: 1/100) SLVL Select OSC Level
AM100 Amplifier Multiplier x100 SIR Set Integrator Reset
(Attenuator: 1/1) SNCDN Start Negative Charge Down
BLCLK Blanking Clock SPCDN Start Positive Charge Down
CBLNG Ca?]e Length SW on STADLD | Start Address Load
CSA Cth Select A STRX Strobe X
CSB Chip Select B STPSEN Stop Scan
DB Data Bus SHCHE | Switching
DBE Data Bus Enable SWOFF Switch OFF
9EEEN DF Bias High (+100V) on TLHT Test Level Highest
95%&_ Disable . TLL Test Level Low
EXTCD External CTock Drive . LM Test Level Middle
€LPH kggesg§§?t1a1 Compensate High LS Test Level Small
e MoD Modulated Signal TRDCLK Transducer Clock
eMODG | Modulated Signal Ground TRON Turn On
eNU0 | Null Detector Out Signal VCH Voltage Control High
€NUOG | Null Detector Out Ground VeI Voltage Control In Phase
e osc Reference Signal VCL Voltage Contro” Low
FCTL Filter Control VCM Voltage Control Middle
FRCLK Freguency Clock vCQ Voltage Control Quadrature
FRLOD Frequency Load VMA Valid Memory Address
FROPT Frequency Option Select VRDCLK Vector Ratio Detector Clock
IRQ Interrupt Request WE Write Enable
XYIPT Key Input ZERO Zero Detect Pulse
NMI Non Maskable Interruput ¢ Clock
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8-37.

4274A

TROUBLESHOOTING.
CAUTION

THE OPENING OF COVERS OR RE-
MOVAL OF PARTS, EXCEPT THOSE
TO WHICH ACCESS CAN BE GAINED
BY HAND, IS LIKELY TO EXPOSE
LIVE PARTS; IN ADDITION, ACCES-
SIBLE TERMINALS MAY ALSO BE
LIVE.

THE APPARATUS SHALL BE DIS-
CONNECTED FROM  ALL VOLTAGE
SOURCES BEFORE ANY ADJUSTMENT,
PARTS REPLACEMENT OR MAINTE-
NANCE AND REPAIR ARE PERFORMED
FOR WHICH THE APPARATUS MUST BE
OPENED.

IF, AFTERWARDS, ANY ADJUSTMENT,
MAINTENANCE OR REPAIR OF THE
OPENED APPARATUS UNDER VOLTAGE
IS REQUIRED, IT SHALL BE CAR-
RIED OUT ONLY BY A SKILLED PER-
SON WHO IS AWARE OF THE HAZARD
INVOLVED.

Section VII
Paragraphs 8-37 to 8-38

8-38. Figure 8-9 "How to Use Troubleshoot-
ing Guides" 1is helpful when starting to
troubleshoot the 4274A. As the analog
boards include the latches which are con-
trolled through bus lines by the MPU, the
signature analysis technique is useful for
analog board troubleshooting. The sequence
of the digital section troubleshooting de-
pends upon the program routine and it is
difficult to provide individual flow dia-
grams. AL thru GL all contain digital sec-
tion troubleshooting aids.

8-39. Follow the troubleshooting procedure
in Figure 8-9 which provides specific in-
structions for isolating the Analog and Dig-
ital section from each other.

WARNING

WHENEVER IT IS LIKELY THAT THE
PROTECTION  PROVIDED BY THE
FUSES HAS BEEN IMPAIRED, THE
INSTRUMENT MUST BE MADE IN OPE-
RATING AND MUST BE SECURED
AGAINST ANY UNINTENDED OPERA-
TION.

Initial Self

Diagnostic Test.
(ppppp)

Do Built In Self
Diagnostic Test
in accordance
with Table 8-2.

|

See Figure 8-15
for- Analog Section

Assembly Level.

See Figure 8-16
for-Digital Section
Troubleshooting to
Flow Chart Level.

Do troubleshoot-
ing for component
level (see each
sheet).

Troubleshooting to——3

Do troubleshoot-
ing for component
Tevel (see Figure
8-17~8-23),

Figure 8-9. How

to Use Troubleshooting Guides.



Section VIO
Paragraphs 8-40 to 8-43

CAUTION

CAPACITORS INSIDE THE INSTRU-
MENT MAY STILL BE CHARGED EVEN
IF THE INSTRUMENT HAS BEEN DIS-
CONNECTED FROM  ALL VOLTAGE
SOURCES.

BE SURE THAT ONLY FUSES OF THE
REQUIRED RATED CURRENT AND OF
THE SPECIFIED TYPE ARE USED
FOR REPLACEMENT. THE USE OF
MENDED FUSES AND THE SHORT-CIR-
CUITING OF FUSE HOLDERS MUST BE
AVOIDED.

8-40. Troubleshooting Analog Section to As-
sembly Level. Follow the troubleshooting
procedure in Figure 8-15 Analog Section
Troubleshooting Guide to isolate an analog
fault to a board assembly. Troubleshootig to
component level s covered in the service
sheet for each assembly,

8-41. Digital Section Troubleshooting
Figure 8-16 is helpful in speeding the trou-
bleshooting. The signals circulate through
the bus line and the flow diagrams are given
in accordance with the main instructions of
the 4274A for efficient problem isolation.
The signature analysis technique is a most
helpful method for following the component
isolation flows AL thru GL (A Logic flow
thru G Logic flow). Except for the HP 5004A
Signature Analyzer, no additional boards or
equipment are necessary.

8-42. Initial Self Diagnostic Tests just
after SW-ON.

ROM and RAM test:

BLANK CHECK SUM ERROR........ AgU10
Pueeen.. , ... A9U7,8

PP ...... ’ ... A9U5,6
PPP ..... v . A%U3,4
PPPP .... ? ... A9U1,2
PPPPP ... READ WRITE TEST ERROR ... A9U12, 13

8-20

Model 4274A

The above simple isolation tests for ROM and
RAM faults can be performed except that
faults 1in the bus line because it is inter-
rupted or abnormally affected (or perhaps the
ROM 1in which the self test instruction is

programmed is defective).

If these tests are
advance to self test open and short test on
the assumption that the digital section is

operating normally (for at least its major
functions).
8-43. Built-in Self Test.

The 4274A has the capability for automatical-
1y performing a brief self-diagnostic routine
for the heart of the logic control circuits
(microprocessor, ROM and RAM).

This diagnostic procedure is started automat-
ically and is completed just after switching
power to ON. Its completion can be recognized
by the "p" figures that sequentially appear
(up to five(5) in left to right direction) on
display A. The meaning of the display condi-
tion, 1if the instrument doesn't arrive and
stop at initial control settings as described
in Paragraph 3-19 of page 3-17,
problem Tocation for
malfunction.

roughly isolating the

The display counts for op-01 thru op-05 can
be read when the sequential test 1is stopped
by depressing SELF-TEST and D thru L/C keys
of display A function. ,

A manual self-diagnosis of the main functions
of the analog section and major control capa-
bilities of the control section can be pro-
gressively observed by pressing the self-test
key on the front panel. As described in Sec-
tion V, some steps can be utilized to do ad-
Justments. Simplified explanations of what
is tested and what is possibly defective is
described in Table 8-2.

satisfactorily performed,

indicate the



Model 4274A Section VIO
Table 8-2
Table 8-2. Built-in Self Test Function (Sheet 1 of 3).
Error . Tested Meaning of
Message Display Test Content Implemented. Circuits Error Message

MPU functions to open A5Q12 and to
close A5Q11 to establish the DC
0 volts at pin-3 of A5U9. This DC
voltage is measured by two methods
(using the +DC and -DC reference
voltages) and are added to display.

The CPU operates to open A5Q9, thus
isolating the PHASE DETECTOR. In
this condition, the +DC reference
voltage (+6.3V) charges the inte-
grator and discharges on the -DC
reference voltage.

During the next sequence, the -DC
reference voltage charges the inte-
grator and discharges it on the +DC
reference voltage.

These two measured values are mathe-
matically added together in the
digital section to display nearly
zero on display - B.

A5

A5 A/D Converter.

1) This error message means
that both integrator and com-
parator have'a time delay that
cannot be neglected.

2) Or the integrator isn't ope-
rating normally or #DC refer-
ence voltages aren't correct.

This test compares the two measured
values of the EDUT signal via two
different attenuator paths and
calculates the ratio:
path 1. Combination of x1 AM
and X1 AF attenuators.

path 2. Combination of X1 AM
and X1/2 AF attenuators.

Since EDUT is constant, the path 1
measured value is twice the value
of the path 2 measured value.

. For easier reading at high resolu-

tion, the results in path 2 are mul-
tiplied by two and their ratio cal-
culated in the digital section for
displaying nearly 1000.00 on display-
A. (Decimal point location is not
controlled).

A3
A4

AM/AF amplifier

This error message means either
of the AF attenuators (x1 and
x1/2) of the AF amplifier aren't
adjusted for correct attenuation
accuracy.

Error messages op-02~ op-05
appear when the measurement
result described at left is
not within 1000.00+160 counts
on display-A.

The combined residual phase offsets
of various attenuators including the
AM (1, 1/10, 1/100) attenuator and
the AF (1, 1/2, 1/4) attenuator are
measured and displayed on display-B.

A3
A4

This error message means AM or
AF amplifier has a residual
offset that cannot be neglected.
Error messages op-02~ op-05
appear when a residual offset
value ds not within .00£160
counts on display-B.

8-21
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Table 8-2
Table 8-2. Built-in Self Test Function(Sheet 2 of 3).
Error Displa Tested Meaning of
Message play Test Content Implemented. |Circuits Error Message

This test repeats equivalent measure-

ment, calculation and display as out-

Tined for op-02 for following combi-
nation of AF and AM attenuators:

path 1: Combination through (1) AM
and 1/2 AF attenuators.

path 2: Combination through (1) AM
and 1/4 AF attenuators.

A3
A4

AM/AF amplifier.

This error message means that
either the AF attenuators(x1/2)
and x1/4 of AF amplifier aren't
being properly controlled or
aren't adjusted for proper at-
tenuation accuracy.

or CoH4

This test repeats equivalent measure-
ment, calculation and display as out-
lined for op-02 for following combi-
nation of AF and AM attenuators:
path 1: Combination of 1/10 AM
plus 1/1 AF attenuators.
path 2: Combination of 1/1 AM
and 1/4 AF attenuators.

A3
A4

AM/AF amplifier.

This error message means that
either the AM attenuator (1/10)
and/or the AF attenuator (1/4)
aren't being controlled proper-
ly or aren't adjusted for pro-
per attenuation accuracy.

oe . 05

This test repeats equivalent measure-
ment, calculation and display as out-
lined for op-02 for following combi-
nation of AM and AF attenuators:
path 1: Combination of 1/10 AM
and 1/4 AF attenuators.
path 2: Combination of 1/100 AM
plus 1/1 AF attenuators.

A3
A4

AM/AF amplifier

This error message means that
either the combination of the
1/10 AM and 1/4 AF attenuators
and/or combination of 1/100 AM
(through 1/1 AF attenuators)
aren't being controlled proper-
ly or aren't adjusted for pro-
per attenuation accuracy.

Offset is measured against minimum
of i/v converter and amplifier on

Total offset measurement of Al
and A2. This error message

X1 MULTIPLIER setting for
respective range.of function
R.

100K Q
Range

Al board. Consequently, any offset Al | means that total offset in Al
here is significant when measured thru A2 assemblies is excessive
against the main signal and can be A2 | (for maintaining accurate
displayed with high resolution. bridge ba1ance§,
" Oscillator and power amplifier check.
e 10 Error message op-10, op-11, op-
- 5Vrms measurement 12 or op-13 appear, if measured
A3 | voltage values are not within
1Vrms measurement +20% of proper voltages.
A6 $S$]LEVEL has to be set to its
_ u cw positions.
ce 172 0.1Vrms measurement Y P
0.01Vrms measurement
oF 14 M@ Admittance measurement of This error message means that |
Ra .o Al Jappropriate resistor range isn't
nge | open (0S) unknown cond1§1ﬁn selected, or the resistance val-
at selected frequency With | ag | o of respective range resistor

has shifted to an abnormal value.
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Table 8-2.

Section VII
Table 8-2

Built-in Self Test Function (Sheet 3 of 3).

Error
Message

Test Contents implemented.

Tested

- : Meaning of
Circuits g

Error Message

o
T
o

10ke Admittance measurement of
Range | open (0S) unknown condition

at selected frequency with
1K x1 MULTIPLIER setting for
respective range of function

This error message means that

Al | appropriate resistor range isn't
> |selected, or the resistance val-
ue of respective range resistor

ce N Range R A4 | has shifted to an abnormal value.
Admittance measurement of
0P 1§ MR open (0S) unknown condition
Range at selected frequency with
x5 MULTIPLIER setting. Al
KO Admittance measurement of [ o [Same operating test is repeated
R}an o open (0S) unknown condition except the test signal Tevel.
S g at selected frequency with | A4 |If open tests 14 thru 17 are
x.1 MULTIPLIER setting. passed and one of 18 to 20 is
failed, 0SC LEVEL control isn't
Admittance measurement of satisfactorily performed.
0F 20 g;ﬁge open (0S) unknown condition
- at selected frequency with
x.01 MULTIPLIER setting.
S5H 2! Impedance measurement of unknown in Al | An error message in this column
2 a shorted condition on the 1009 range o |means that the bridge cannot be
SH 23 with sequential change of MULTIPLIER balanced.
setting (x5,x1,x.1and x .01). A3

Current that flows through shorted

DUT is 100mA since 0SC level is +5Vrms
and 0SC output impedance is nearly 50
This current also flows through range
resistor and voltage drop is measured

This error message can mean any
of the following:

Al | 1.0SC level is less than 80% of
required value of 5Vrms.

A3 | 2,Bridge cannot be balanced.

SH 24 and compared with the test limited a4 | 3.Appropriate gain controls of
calculated in logic section. AM AMP and AG AMP isn't being
performed. (AG AMP: x 20,
AM AMP: x 100)
) This error message can mean any
Same measurements and calculations of the following:
are implemented at 0SC level settings A1 | 10SC 1evel is less than 80% of
of TVrms with range resistor on 100 required value of 1Vrms.
range. A3 | 21000 range resistor has shift-
SH o2 ed to an abnormal value or
cc A appropriate control for range
resistor isn't being performed.
3 Appropriate gain controls of
AM AMP and AG AMP isn't being
performed. (AG AMP: X1, AM
AMP: x 1)
Sequential current measurements are This error message means that
done for shorted (0Q) unknown in a AT either the range resistor (1009,
SH 21 condition for 100Q, 1kQ and 10kQ 1k and 10k2) value is inappro-

range resistors.

priate (if short tests 24 and 26

are satisfactory).

S~ 8-23
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Figure 8-10

Digital Section Troub1eshoot1hg Using Signature Analyzer,

The advantage of troubleshooting based on "Signature Analysis" s accuracy and
ease in finding failures. It is generally difficult to search for an error by
means of observing waveforms on an oscilloscope for the reason that bit trains
in a digital circuit seem to be much the same whichever is observed. Specifi-
cally, to find the errors in a stream of large bit size (or word length) data
takes much time and requires the use of an instrument such as a logic state ana-
lyzer. Hewlett-Packard has proposed a method called "Signature Analysis" which
recognizes the bit pattern measured in a 4 digit hexa decimal code (signature)
for running an easy diagnostic test program. With the Signature Analyzer (HP
5004A), the signatures are displayed 1in a readable 4 digit-figure set of alpha-
numeric figures (0123456789 ACFHPU). Signature analysis is based
on the usual signal tracing method. followed in troubleshooting an analog cir-
cuit. According to signature analysis, devices in a digital circuit are checked
with the signal analyzer by comparing signal input and output signatures to and
from each device for the "correct" signature denoted in the service manual sig-
nature map. If a signature is not identical, the troubleshooter need only trace
the bit train in the opposite direction of the signal flow and, when a device is
noted which generates an erratic signature despite a correct input; the com-
ponent may be regarded as faulty.

Signature Analysis for the 4274A.

For doing signature analysis, a DSA (Data Stream Analysis) switch is provided on
the A9 (MPU) board of the 4274A. No additional test board is required.

There are twenty-one (21) kinds of DSA for performing signature troubleshooting
and they are identified by the abbreviated names of DSA-1 thru DSA-21. These
names are denoted around the signature pattern 1in the respective schematic and
troubleshooting trees for setting the signature analyzer and the 4274A for ap-
propriate control settings, window setting, DSA switch position of A9 board and
other necessary conditions of the 4274A.

SIGNATURE ANALYZER TECHNIQUE.

An active digital hand-held logic tracer coupled with an active pod (with four
miniature c1ip connection leads) is sufficient for detecting the test signal and
for development of the signature on the Signature Analyzer display. The active
probe has access to the desired node in the circuit being tested and transfers
this input data to the analyzer. The four input leads of the test cable active
pod connect the gate signals --- START, STOP and CLOCK --- from the instrument
being tested to the analyzer. The remaining lead is connected to instrument
GND. The START signal is an open “"window" (measurement gate) signal which causes
the signature analyzer to prepare for receiving data via the active probe. The
STOP signal causes the window to close. The CLOCK is taken from the time base of
the instrument and permits receiving input data and gate signals in synchroniza-
tion. Polarity of the gate signal active (enable) edges (positive or negative)
can be selected by the front panel controls of the signature analyzer. Probing
points and connection locations of START, STOP and CLOCK Teads are designated on
the troubleshooting flow diagrams.

Figure 8-10. Signature Analysis Guide(Sheet 1 of 2).

8-24



Model 4274A

Section VIO
Figure 8-10

Signature Analysis Diagnostic Flow Diagram Notes.

Signature Connections

Window (+5V) : F6U4

DSA NO START

STOP CLOCK A9 DSA-SW

DSA-4 | A9Tp-13 | AGTp-13 | A9Tp-7 |errr——non
EL TIMER ®
COUNTER -\_ _\_ f

Check DSA-4
on A7 board.

TIMER COUNTER

Connect A7TP12 to
RD .
Connect A7TP2 to

A7TP4
Remove A6 board

®

Check @

signature at
U21A pin-12
0K?

Check
signature at
U6B pin-13
0K?

Replace A7U6

Is
signature at
US pin 9 and 13
0K?

Check
signature at
U21A pin-1,2
0K?

NO

Replace A7U21

Figure A.

1. For doing Signature Analysis in EL flow chart, arrange the settings given
in bottom box.

2. Set DSA switch of A9 MPU board as shown in right box.
signals are taken from A9TP13.
panel control settings for Signature Analyzer are:

CLOCK signal is taken from A9TP7.

Both START and STOP
Front

START button: depressed ()
STOP button: depressed (mm)
CLOCK button: vreleased (M)

Check that signature of +5V supply is F6U4 (this step is omitted from step
by step flow chart.

3. Compare actual signatures with signatures of DSA-4 siganture map
(see Figure-B). If not identical, go to step 4.

4. In 1ike manner, compare actual signature and if not identical, go to GL
flow chart.

5. In like manner, compare actual signature and if not identical, replace

A7U6.
~DSA-4—
a7 M4 F566
g3 L HUT8
121
@ 6/ F78F
—| 38 - cers
| ok @t
Feu4
+5V
Figure B.

Figure 8-10. Signature Analysis Guide (Sheet 2 of 2).
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Paragraph 8-44

8-44. Disassembly of A10 (Display and Key)
Board

To replace the parts mounted on Al10 board
assembly, the front panel has to be removed
from the front frame of the 4274A. The pro-
cedure is as follows:

1. Carefully remove trim strip from top of
front frame (without bending trim strip).

2. Remove the three screws from top of front
frame.

Model 4274A

. Remove the two foot assemblies and three

screws from bottom of front frame.

. Press front panel assembly forward (from

inside) without adding strong stress to
the cable assemblies which are connected
between front panel and main body.

. Remove the nine (9) screws from A10 board

assembly and the now accessable associat-
ed parts around the front panel and the
A10 board assembly.

8-26
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8-45. PRODUCT SAFETY CHECKS.
WARNING

WHENEVER IT APPEARS LIKELY THAT
SAFETY PROTECTIVE  PROVISIONS
HAVE BEEN IMPAIRED, THE APPARA-
TUS SHALL BE MADE INOPERATIVE
AND BE SECURED AGAINST ANY UN-
INTENDED OPERATION. THE PRO-
TECTION IS LIKELY TO BE COMPRO-
MISED IF, FOR EXAMPLE:

--- THE APPARATUS SHOWS VISIBLE
DAMAGE.

--- THE [INSTRUMENT  FAILS TO
PERFORM THE INTENDED MEAS-
UREMENT,

--- THE UNIT HAS UNDERGONE PRO-
LONGED STORAGE UNDER UN-
FAVORABLE CONDITIONS.

--- THE INSTRUMENT HAS SUFFERED
SEVERE TRANSPORT STRESS.

8-46. The following five checks are re-
commended to verify the product safety of
the 4274A LCR Meter (these checks may
also be done to check for product safety
after troubleshooting and repair). When
such checks are needed, perform the fol-
Towing.

1. Visually inspect interior of instru-
ment for any signs of abnormal inter-
nally generated heat such as discolor-
ed printed circuit boards or compo-
nents, damaged insulation, or evidence
of arcing. Determine and remedy cause
of any such condition.

2.Using a suitable ohmmeter, check re-
sistance from instrument enclosure to
ground pin on power cord plug. The

reading must be Tess  than 0. 5 ohm,

Flex the power cord while making this
measurement to determine whether in-
termittent discontinuities exist.

3.Check GUARD terminal on front panel
using procedure (2).

Section VIO
Paragraphs 8-45 to 8-46

4.Disconnect instrument from power
source. Turn power switch to 'on.
Check resistance from instrument en-
closure to line and neutral (tied to-
gether ).  The minimum acceptable re-
sistance is two megohms. Replace any
component which fails or causes a
failure. w

5.Check line fuse to verify that a cor-
rectly rated fuse is installed.

8-27




Section VIO
Figure 8-12

8-28

Model

4274A

P/0O

ﬂk—

+ ¥

Encloses front panel
Part of. l:] designations.
Knob control r——=-—-" Encloses rear panel
. [ | designations.

Screwdriver adjustment.

Circuit assembly borderline.

Asterisk denotes a factory selected value, Value shown is typical
(part many be omitted).

Heavy line indicates main signal path.
Heavy dashed line indicates main feedback path.

Wiper moves towards CW with clockwise rotation of control (as viewed
from shaft or knob).

Numbered test point. Measurement aid provided.

Denotes wire color code. Code used is the same as the resistor color

code (e.g., denotes white/yellow/violet),

Indicates direct conducting connection to the earth,
Indicates conducting connection to chassis or frame.

Indicates circuit common connection,

Figure 8-12. Schematic Diagram Notes.
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L L

A1R21 (IOOkQ)

A4R10(ADJ7)

L5 L A4C6(ADITO) R
ATCT1(100kes )—§ 3 ;",(l?:li) i
A]R]B(]OkQ) "_A4R8(ADJ3) N
'AICTO(TOkOS L {A4R7(ADJ12) N
ATRT5(1kS G %_gg_g%gﬁ) :
ATR12 0000 — i
| AZR8(OFFSET) “

A1R8§IOQ ? |
ATC7(1008)~ % [
A2R1(OF_FSET) H
ATRT(OFFSET)—F]
A1C2(OFFSET)— RN

\ A3R'|6(LEVEL MONITOR) ,

Figure 8-13. Adjustment Location. 8-29
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Figure 8-14

Al Null Detector & Range Resistor (04274-66501)

A2 Modulator (04274-66502) A11 Power Supply
A3 Power Amplifier (04274-66503) (04274-66511) .
A4 Process Amplifier(04274-66504) A16 DC Bias Connector
A5 A-D Converter (04274-66505) (04274-66516)
A6 Oscillator (04274-66506) A15 HP-IB Connector
\\ ‘ (04274-66515)
alh

A S S |
/ -~ |
A

JKEZ HP-IB Interface(04274-66522)
10 Display & Key 21 DC Bias (+35V)(04274-66521)
(04274-66520) A23 DC Bias (+100V)(04274-66523)
A9 MPU (04274-66513)

A8 Display & Key Control(04274-66508)
A7 Peripheral Control (04274-66507)

=

8-30 Figure 8-14. Assembly Location.
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Figure 8-15

POWER ON

Display Counts
with in
.00£20. 0K?

NO 6o to AL
A7,A9 ASSY

ROM Test Starts?

ANALOG SECTION

Monitor Waveform
at A5TP-5.

ROM/RAM
Test complte?

NO Go to B L
A9 ASSY

Is waveform as
in Fig-A.

Check Zero Detect
at A7TP-20 OK?

Connect Fixture
DUT-... open

NO

IS 4274A ready
to measure"C"?

‘NO G0 to C L
A8 ASSY

A5 Adjustment O0K?

Check
charging time.
10mSEC?

;
N0 |60 to DL

Correct
Key Selection?

Go to E L

A7,A8,A10 ASSY ANALOG SECTION.

¢

N

Check
discharge time.
10mSEC?

+
'

DO SELF TEST 1

GO to F | |

Fieure 8-15, ANALOG AND DIGITAL SECTIONS [SOLATION FLow,
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Model 4274A

Does
+SV appear
at +5v T-P
on A9?

A7ASSY
A9ASSY

)

Note:

Set DSA-Test-SW to Normal Position
after replacing defective components
on each flow.

Check INHz CLOCK SH-PONER-OFF
at A9TPS, 3.. . Moni tor A9TPS
Does waveform 100! .\ state of RESET
Tike the following? right after
YES SH-PONER-ON

Is 1MHz
CLOCK present at
A9U20-4,8?

1s 1MHz
CLOCK present
at A9TPII?

Check A7UIS, U20

1s 10MHz
CLOCK present

at A7TP3?

Signature Connections

Section VIO
Figure 8-18

Window (+5V) : 0003

STOP CLOCK [ A9 DSA-SW

A9Tp- 3 | A9Tp-6 |orrg jon

N X

Is
signature at

®

- Is singature at Yes

Is RESET Check signature DSA N0 START
low for about YES for DSA-11 DSA-TY { A9Tp- 3
1.2S€C after NoP .

SH-0N? HOP AODRESS ADDRESS ./.
Momentarily short 9@_”
A9TP5 to GRD. signature at output YES
of ASUI7, U29.

Do "p" figures

sequentially
appear?

Check AU19, U35

_r Check ATY1, V15 _ _!Q.mnw A701, U2 _ _\n_;n_ﬂ En»m_. auw.
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N Signature Connections Window (+5V) :0216
DSA NO START STOP CLOCK A9 DSA-SW
) . DSA-2 A9Tp-13 | A9Tp-13 | A9Tp-7 |orr oN

w : - P1A/LATCH |/n |/| |\|

Signature Connections Window (+5V) : HIUH

i DSA NO START STOP CLOCK A9 DSA-SW
DSA- 3 A9Tp-13 | A9Tp-13 | A9Tp-7 |orr oN

NN

. Other Setting:
: Remove A6 ASSY.
Connect TP12 to GRD with shorting clip.
Connect TP20 to TP23 with shorting clip.
i Remove A7W4 one side.

Signature Connections Window (+5VY) : 8COA

DSA NO START STOP CLOCK A9 DSA-SW
. DSA- 4 A9Tp-13 | A9Tp-13 | AITp-7 [orrf on

TIMER
) : COUNTER n/v l/n |\\|
Remove A6 ASSY. .

‘ ‘ o Other Settings:
. Connect TP12 to GRD with shorting clip.
. Connect A7TP2 to A7TP4 with shorting clip.

\

«— A6 Oscillator . 4,
Service Sheet :

8-61 : . 862
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