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Section IV
Table 41

Model 4275A

Table 4-1, Recommended Performance Test Equipment.
Equipment Critical Specifications Recommended Model/Note
Capacitance Standards TpF £0,03% HP 16381A
10pF £0,03% HP 16382A
100pF +0,03% HP 16383A
1000pF +0.03% HP 16384A
Useable frequencies: up to 10MHz
Resistance Standards 0,10 £10%
0 £10%
100 =10% HP 16074A
100G £0.03% Standard

10000 20.03%
16ko +0.03%
100ke +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 vms f.s,
Bandwidth: 10kHz to 10MHz HP 34004
Accuracy: 1%
DC Voltmeter Voltage range: 10mV fo 100V f,s.
Sensitivity: O0.TmV min. HP 3465A/8
Accuracy: 0,05%
Input impedance: >T0MD
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 Controlier (Needed for Option 001 or 002 HP 16023B
Interral DC Bias Supply Test).
Test Fixture (Needed for Option 001 Internal HP 160474
DC Bias Supply Test),
Test leads (Needed for Option 002 Internal HP 16048A
DC Bias Supply Test).
HP-1IB Controiler (Needed for Option 101 HP-IB HP 982547/
Interface Test). w 982104/
w 982137/
w 98034A

4-0
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Section IV
Paragraphs 4-1 to 4-8

SECTION IV
PERFORMANCE TESTS

4-T. INTRCDUCTION.

4-2. This section provides the check pro-
cedures tfo verify the 4275A specifications
listed in Table 1-1, A1l tests can be per-
formed without access to the interior of the
instrument, A simpler operaticnal test is
presented in Section IIl under Self Test
(paragraph 3-5), The performance test pro-
cedures 1in 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-
biTization period before conducting
any perfermance test,

4-3. EQUIPMENT REQUIRED.

4-4, Equipment required for the performance
tests is Tisted 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 modei(s).

Accuracy checks 1in this section use 16380
series standard capacitors (16381A, 163824,
16383A and 16384A) and the 16074A Standard
Resistor Set. These accessory standards have
the specifications which Ssatisfy the per-
formance requirements for the accuracy checks
and are especially fit for use as 42757 accu-
racy test standards.

Accuracy Test Considerations ..... 4-2
Accuracy Test Standards ...evaves. 4-4
Test Frequency Accuracy Test ..... 4-6
Test Signal Level Test ...vcivanen 4-7
Self Operating Test vveeeevevenee. 4-8
Capacitance Accuracy Test ..uesees 4-11
Resistance Accuracy Test ......... 4-14

Performance Test Table

Note

ATl components used as standards
shouid be calibrated by an instru-
ment whose  specifications are
traceable to NBS, PTB, LNE, NRC,
JEMIC, or equivalent standards
graup; or all components should be
calibrated directly by an author-
ized calibration organization such
as NBS. The calibration cycle
should be determined by the stabil-
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 1ists all
the tested specifications and their accepta-
ble Timits. Test results recorded at
incoming inspection can be used for compari-
son in pericdic 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 following

performance tests at Teast once every year.

To maximize instrument "up time", the recom-

mended preventive maintenance frequency for

the 4275A js twice a year.

Inductance Accuracy Test ......... 4-16
Frequency-Phase Accuracy Test .... 4-18
Opt. 001 Int. DT Bias Test ...... 4-20
Opt. 002 Int. DC Bias Test ...... 4-21
Opt. 101 HP-IB Interface Test ... 4-23
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e ACCURACY TEST CONSIDERATIONS

This paragraph discusses how the 4275A accuracy is tested and verified. As the
4275A has {because of its wider measurement capabilities), to a great extent,
expanded the selectable measurement parameters, frequency and range along with

_high accuracy f{as its features), the accuracy check ranges that need to be
verified include some critical measuring regions where accuracies are diffi-
cult to be directly compared to the specifications by using standards.

Measurement accuracies are tested by reading the displays when measuring stan-
dard capacitors, inductors, resistors and other devices as references whose
values are calibrated and certified by transfer of values from national stan-
dards. Certain 4275A 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 4275A ranges, will be unavailable. The method
then, 1is to check accuracies on the specific ranges at which the standards are
applicabie. Further corroboration for the entire vrange (to the instrument
performance limits), is done by particular tests for evaluating full range
accuracy.

Theoretical Background of Accuracy Checks.

The 4275A, din 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:

.
O = 5 FYm
Where, {x is capacitance value of sample,
f - is.-measurement frequency,
Am is measured reactance value of sample.

As discussed above, each measurement parameter is interrelated with the imped-
ance (or admittance) value so the gccuracies 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
Towest through the highest test freguencies. ‘

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 ave done by simplified
test procedures instead of time-consuming-tests on the 600 (approximately)
possible combinations of the fundamental test parameters (measurement param-
eter, frequency, range, etc.).

4.
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Model 4275A 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 1imitations of the standards. If the end results of these checks meet
all the individual test limits, the instrument should satisfy its specified
accuracies across its entire range. Then, how can these methods be explained?
Let't Took at the performance test articles.

Accuracy test procedures include checks for the following circuit sections:

1) Bridge Circuit Range Resistors,

2) Range Myltiplier,

3) Bridge Balance Control,

4) Phase Detector.

5) A-D {Analog to Digital) Converter,

Renge é’ Range A-D
Lour Resistor 5”0 Muitiplier cz) Converter |

o Phase
Lpo
pot Detector
Balance

Controd

4275A Measurement Section

CAPACITANCE ACCURACY TEST verifies Range Resistor accuracy for the reactive
impedance measurement from the lowest through the highest test freguencies.
(Balance Control linearity and normal operaticns 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 QPERATING TEST verifies the multiples of the Range Multipliier 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.

FREGQUENCY-PHASE ACCURACY TEST verifies phase-flatness characteristics (minimum
phase shift) of the overall measurement section and Phase Detector phase accu-
racy from the Towest through the highest test fregquencies,

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
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— ACCURACY TEST STANDARDS

1} Standard Capacitors.

The HP 16380 Series Standard Capacitors, featurinc the four terminal pair con-
figuration, are recommended for use as performance test standards. The four
standard capacitors 163814 (1pF), 16382A (10pF), 16383A (100pF) and 16384A
(1000pF) are calibrated at 0.01% accuracy (within 0.1% of their nominal ca-
pacitance values) at TkHz, For values at frequencies to 10MHz, an extrapo-
lation of the calibrated values at TkHz is used (this is based on the careful
consideration of their inherent residual parameter values and on the actusl
test measurement to verify the frequency dependency of the values). Capaci-
tance values at freguencies up to 10MHz are read from the graph given on the
data sheet of each standard.

Note

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

A 10uF capacitor, for example, has an impedance value of 0.160 at
100kHz. A capacitance standard would have, 1in addition, residual
impedances which could not be negiected when compared to the pure
impedance of 0.165. Thus, an attempt at tests which would use the
standard capacitor at the higher cperating frequency ranges is not
practicable.

2) Standard Resistors.

The standard resistors used for accuracy checks should be practically pure re-
sistances and should maintain an extremely low order of residual reactance at
freguencies to TOMHz. 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 Tow stray capacitance and less skin effect,
provide the standard resistance values of 0.10, 10 and 102 at 210% and 1000,
10005, 10ks and 100k at +0.01% calibration accuracies to 10MHz (TMHz at
100ks).  Open (0S)} and short (00) terminations which facilitate optimum zero
offset adjustment as well as two quasi-inductors Tor inductance accuracy
checks are included in the 16074A.

Note

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

3) Standard Inductors.

The 4275A inductance accuracy 1s 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 in RF region (higher than
about T00kHz) are substantially unavailable. Inductors with higher inductance
vaiues have Tower frequency limits.

4-4
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Model 4275A ' Section 1V

= ACCURACY TEST STANDARDS

If 9t 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 4275A)
by a simple network circuit consisting of a capacitor and resistors, A quasi-
inductor circuit is shown in the figure below:

z
" Q/R’/ SN
CUR o W A Cu

Hpor o e CLeor Z=Ri* R+ j@CRlR%
o {

Hour C© @of_cun

HPoT v LPoT
The equivalent inductance value is given by the equation:

L =2C- Rl ‘Rz

The vatues of R and C are respectively measured to calcuiate the equivalent
inductance value (prior to the inductance accuracy check). The HP 160744

Quasi-inductors offer the composite inductance values of 100pH and 100mH,
Useable frequency ranges for these inductors arve given in the table below:

Sampie Useable frequency range Recommended test frequency
100uH 100kHz to T0MHz 1MHz
100mH 10kHz to TMHz 10CkHz

Note

Component resistors R; and Ry in the guasi 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 hefore sach test.

GENERAL

The standards should be of the four terminal pair configuration de-
sign to provide compatibility with the iastrument. This minimizes
reduction in reliability of the values due to the effects of the re-
siduals associated with cabling and connections.

Note

Skin effect should be considered as it affects the value of the
standards in the high frequency region. The contribution of skin
effect te the resistive factor of the sample increases in propertion
to the square root of the freguency and is dominant at high frequen-
cies {generally, in the megahertz region).

4.5
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4-G, TEST FREQUENCY ACCURACY TEST

4-10. This test verifies that test signal freguencies for 4275A meet the speci-
fied frequency accuracy of 0.01%.

Frequency Counjer
-

oooooans oo oo

Figure 4-1. Test Frequency Accuracy Test Setup.

EQUIPMENT:
Frequency Counter .....ciiiiiiienaiannnnnn HP 5314A,
Test cable .« i, BNC to BNC cable.
PROCEDURE:

1. Connect BNC to BNC cabie to 4275A UNKNOWN Hcuwr terminal and to frequency
counter input as shown in Figure 4-1.

2. Set 4275A controls as follows:

R T 5 %1
4 I fully cw
Test frequency o en et e e 1.00MHz
DC BIAS switch (rear panel) ....ovevninennnnn.. OFF
Other controls ........................ any setting

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

4, Change test frequency setting and read frequency counter display output
at each of the 1C spot test freguencies (and any optional frequency).
Freguency readouts must be within the test Timits given in Table 4-2.

Table 4-2. Test Freguency Accuracy Test.

Frequency setting Test 1imits
10.0kHz 9.999 - 10.001kHz
20.0kHz 19.998 - 20.002kHz
40.0kHz 39.996 - 40.004kHz

100kHz 96.99 - 100.01kHz
200kHz 199,98 - 200.02kHz
400kHz 399,96 - 400.04kHz
1.00MHz 0.9999 - 1.0001MHz
2.00MHz 1.9998 - 2,0002MHz
4,00MHz 3.9996 - 4.0004MHz
10.0MHz 9.999 -~ 10.001MHz

Opt. Freq. +0.01%

e
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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4-11, TEST SIGNAL LEVEL {VARIABLE RANGE TEST).

4.12, This test verifies that the variable range of the test signal Tevel for
the 42758 meets the specified range span of 1mV and 1V rms at every test frequen-

cy setting.

RF Voltmeter

e
e

Figure &-2. Test Signal Level Yariable Range Test Setup.

EQUIPMENT:
RE Yoltmeler «.vvviiini i iiinnrinnans HP 3400A and HP 23465A/B

Test cable oo, BNC to BNC cabie/BNC to dual banana cable

Note

Use RF Voltmeter calibrated for freguency response of 10kHz to T0MHz.

PROCEDURE:

1. Connect BNC to BNC cable to 4275A UNKNOWN Howr terminal and to RF volt-
meter input as shown in Figure 4.2,

2. Set RF voltmeter range as appropriate to measure voltage of 1V rms,

3. Set 4275A controls as follows:

MULTIPLIER i i i it it enenas x
0SC LEVEL tiiv it i e i i i i e enenns fully cw
Test Fregenucy oot iiieeannns 10.0MHz
DC BIAS switch (rear panel) .........cvuu... OFF
Other controls ... Any setting

4. RF voltmeter readout should be 7.00V rms or more {when the value is cor-
rected for the voltmeter frequency response).

5. Change test frequency setting successively to Tower frequencies {from
10.0MHz} and verify that RF voltmeter readout exceeds 1.00V rms at each
test freguency setting.

6. Set 4275A controls in accord with table 4-3 and verify that all the test

{47 110.0kHz to 10.0MHz

0.1 : 1
Any setting : fully cw X greater than 100mY rms
x0.01 greater than 10.0mY rms
L T0kH fully cew x0.01 less than 1.00mY rms
L : _ (Use 3465A/B)

Timits given in the table are satisfied.

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

Control settings
Test frequency 0S5C LEVEL MULTIPLIER
Each setting from fully cw x1 greater than 1,00V rms

Test 1imits

4.7
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4-8

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 tower ranges; Null
Detector for bringing bridge into optimum balance; Buffer Amplifiers for accu-
rately detecting potentials across DUT and range resistor; and Integrator fov
converting analog measurement quantities into digital) which are especially sig-
nificant for sustaining the specified accuracies, AlTl 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 Timits. 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.

L L

Figure 4-3, Self Operating Test Setup.
EQUIPMENT:

BNC to BNC cable v iiiii i 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,

PROCEBDURE:
1. Set {ABLE LENGTH switch to "O" position.

2. Connect Lcurand Lrpor terminals with a BNC to BNC cable as shown in Figure
4-3. Similarty Connect Heauw and Hpor terminais.

CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT.  IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH 7O OFF.

3. Set test signal frequency to 100kHz.
4, Press SELF TEST button and then DISPLAY B funciion 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 &
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© 16,

10.

11.

12,

13.

14.

15,

7.

18.
19,

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

DISPLAY A ottt it ittt i L00+£100 counts
BISPLAY B it rtii o it et insrsncnnanssen L00+100 counts

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

Set test signal level and freguency as follows:

MULTIPLIER oottt innene s e enannanns x1
0SC LEVEL ....vvanann.. e fully cw
Test frequenty oot i et r i i 100kHz

BISPLAY A readout should be within the follwing test Timit:
DISPLAY A ottt ire s ~-1000.00+100 counts.

Change test frequency to 1.00MHz,

DISPLAY B readout should be within the following test Timit:
DISPLAY B ov it ie i ivis i iaiananans .00+1000 counts.

Press DISPLAY B functicon ESR/G button., Self test item number "3" s
displayed.

Set test signal in accord with step 7 and repeat test steps 8, 9 and 10
above with respect tc the third self-test step.

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

EXC¢F+ = €.+
Set test signal in accord with step 7 -ether—than—setbing MULTIPLIER to
x 0,1. Repeat test steps 8, 9 and 10 above with respect to the fourth
self-test step.

Press DISPLAY B function L/C button., Sel¥ test jtem number "5 is dis-
played,

Set test signal in accord with step 7 other than setting MULTIPLIER to
x 0,01, Repeat test steps &, 9 and 10 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 freguency to 100kHz.

Display readouts should be within the following test Timits:
BISPLAY A Lo i .00£1900 counts
DISPLAY B L. i eas .00x71000 counts

' Note

Self test item 6 does not exist.

4-9
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Table 4-4
PERFORMANCE TESTS
Table 4-4. Selif Operating Test Summary.
Test | Press Control settings Test Limits
item | button MULTIPLIER | OSC LEVEL | Frequency DISPLAY A DISPLAY B
1 D — s T100kHz .00£100 counts | .002100 counts
2 ) %1 fully cw 100kHz -1090.,00 RS
. : +100 counts
x1 fultly cw 1.00MHz .00:1000 counts
3 ESR/G x1 fully cw 100kHz -1000.00 R
100 counts
%1 fully cw 1.00MHz .00£1000 counts
4 X/B x0.1 fully cw | 100kHz | -1000.00 e
: +100 counts
x0.1 fully cw T.00MHzZ .00+£31000 counts
5 L/C x0.01 fully cw 100kHz -1000.00
+160 counts
x0.0 fully cw 1.00MHz .00+1000 counts
7 A% xG.1 fully cw T00kHz .00x7000 counts| . 0021000 counts
.
Y
\\ /L,
N
I
oy %} }f
E’ b
!
%
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4.15, CAPACITANCE ACCURACY TEST.

4-16. This test checks full scale display capacitance measurement accuracies
for various combinations of test signal frequency and test signal level, The
capacitance accuracy checks are made by connecting a standard capacitor to the
instrument and comparing measurement readouts with the calibrated values of the
standard to verify that the instrument meets the 4275A 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.

Capacitance accuracy check ranges

Freza-.”-ge 10kHz |20KkHz |40kHz [100kHz |200kHz |400KHz | 1MHz | 2MHz |4MHz |10MHz
1000pF
100pF
T0pF
1000FF
3 Tested range. [ Non-applicable range for recommended capacitance
standard.
Note

Test on capacitance ranges for test frequencies listed above should be
done at both test signal MULTIPLIER x1 and x0.1 settings (0SC LEVEL con-
trol 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 (offge) mode. It is sufficient to check
any one range in series (o) mode,

| | AR |

Standard
Capacitor

p

Figure 4-4, Capacitance Accuracy Test Setups.
EQUIPMENT:

Standard capacitors ...eeiriiriirarrrraraenans TpF : HP 16381A
10pF : HP 16382A

T0GpF : HP 16383A

1000pF « HP T6384A

BNC to BNC cable ... .oiivninan, 10cm long, 4 ea. required
BNC Tee adapter ....vvvrivreririenanennnns -hp- 1250-0781 &
~hp= 1251-0781 &5
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Note

1) If short {0RQ) and apen (0S) terminations of the HP 16074A Stan-
dard Resistor Set are available, use them for zeroc offset ad-
justment instead of BNC to BNC cables and BNC Tee adapters.

2) Use BNC to BNC cables of 10c¢m long or less. Using a Jonger cable
may affect test results.

PROCEDURE ¢

T.
2.

‘Set CABLE LENGTH switch to "O" position.

Connect Lcur and Leor terminals with a BNC to BNC cable as shown in Figure
&-4 {a). Similarly connect Heuw and Hreor terminals,

Set 4275A controls as follows:
DISPLAY A FURCLION vttt i i et et et e eeeanesens C
Deviation measurement function ....vviviriennennnnnn off
LORZ RANGE . vt trr ittt ittt e e cntenar e ennannnees AUTO
DISPLAY B functionm vttt i e e eeseeannns B
CIRCUTIT MODE vviii it ie it it ettt reeiannnas AUTO { )
HIGH RESOLUTION ittt ettt tannen e aaen on
Y I 0 off
L1 N INT
080 LEVEL vttt it i ettt o et seanas fully cw
L I - AR %1
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 15 seconds until “open"
offset adjustment is completed ("CAL" Tetters in DISPLAY A disappear).

Connect cabTes and terminal adapters as shown in Figure 4-4 {b). Connect
BNC tee adapters to each other,

Press ZERO SHORT button and wait approximately 15 seconds until "short"
offset adjustment is completed.

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

Set test freguency and test signal Tevel MULTIPLIER in accord with Table
4-5. Capacitance and dissipation factor readouts shouid 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

1. Table 4-5 applies to the tests at both MULTIPLIER x1 and x 0.1
settings,

2. When 1000pF standard capacitor is measured at 4MHz or 10MHz test
frequency, CIRCUIT MODE is automatically set to eid-wwe mode.
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Table 4-5

Table 4-5, Capacitance Accuracy Tests.
Standard capacitance
fraguency C test limits D test 1imits C test Timits D test limits
10,0kHz C.V, t0,0130pF 0x0,00096
/fZOIOkHz — s ¢,v. =0.0720pF 0+0.00075
\ﬁﬂeOkHZ\ C.V., +5,10fF 0+0,00360 C.V. 20.0420pF Gf0,00360
e (+15.0FF) ol
T00kHz C.V., +4 . 50fFF 0+0.00210 C.V. £0.0360pF - 0+0,00210
{+9,0FF) :
200kHz ———  — C.V. =0,0120pF 0=x0,00075
F00KHz C.V. #4,60fF 0+0.00260 C.V. #0.0160pF | 0£0.00135
(+10,0fF) L o
1. 00MHz C.V. *4.30fF - 0:0.00170 7 C.V. *0,0130pF |  0%0.00090
(s7.0F) | e e
2.C0MHz h i £V, #0.0330pF G*0, 00260
4,C0MHz C.V. #14,00fF 0+0.0071C GV, #0,1220pF 0+G.06710
(+32,0FF)
10.0MHz C.V. 224 00FF 0x0.0111C C.V., £0.2220pF 0+G,.01110
{+47 0OFF)

C.V. = Calibrated value

Table 4-5.

of standard capacitor.
C test T1imit values in parenthesis apply to MULTIPLIER XC.1 setting.

Capacitance Accuracy Tests {continued).

Standard capacitance

Test 100pF 1000pF
frequency | ¢ test Iimits D test Timits C test limits | D test 1imits
10.0kHz C.V. £0.130pF 0+0.00090 C.V. +1.30pF 0£0.,00090
20.0kHz C.V, =0.120pF 0+0.00075 C.V, #1.20pF 0+0,00075
40, 0kHz C.V. +0.160pF 0:0.00135 C.V. +1.60pF 0+0,00135
100kHz C.V. £0.130pF 0+0.00090 C.V, +1.30pF 0::0..00090
200kHz C.V, +0.120pF 0+0,00075 C.V. £1.20pF 0+0.00075
400kHz C.V. £0.160pF 0£0.00135 C.V. +1.60pF 020.00135
1.00MHz C.V, =0.T30pF ™} 0+0.00090 C.V. +1.30pF 0+0,00090 -
2. 00MHz C.V. +0.330pF 0000260 C.V. +3.30pF 0+0.00260
-0.00230
4.,00MHz C.V. +1.202pF 0+0,00710 C.V, 32.0pF 0+0.01210
~0.01130
10. OMHz C.V. +2,200pF 0+0,01110 C.V. 32.0pF 0+0.01510
-0.01210

C.V. = Calibrated value of standard capacitor.
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4-17, RESISTANCE ACCURACY TEST

4-18. This test checks resistance measurement accuracies for full scale displays
at each of the 10 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 4275A 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

. T89- 1 10kHz | 20kHz | 40kHz |100kHz | 200kHz | 400KkHZ| TMHz | 2MHz | 4MHz | TOMHZ
ange
100k
10ks:
10000
1006
7] Tested range. Non-applicable range for recommecded resistance
standard.
Note

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

btz

o Standard
Resistor

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

Standard Resistors

10005 | HP 16074A Standard
10k | Resistor Set

T100k%
PROCEDURE:
1. Set CABLE LENGTH switch to "0" position.
2, Set 4275A controls as follows:
DI PLAY A FUNCEION ittt ittt it et et e e st e e R
Deviation measurement fUNCETON .ovnin e e ieennenens of f
A 11 O AUTO


https://www.manualsplus.com/

Model 4275A

PERFORMANCE TESTS

Section IV
Paragraph 4-18

HIGH RESOLUTION

SELF TEST
TRIGGER
0SC LEVEL

MULTIPLIER

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT.

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

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

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

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

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

CAUTION

SET REAR PANEL DC BIAS SWITCH T0 QFF,

Note

INT

x]

IF TLLUMINATED,

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 2, 4, 5 and 6.

HE

DadiE

3, Connect 1000 standard resistor direct to UNKNOWN terminals as shown in
Figure 4-5,
4, Set test frequency and test signal level MULTIPLIER in accord with Table
4-5. Resistance readouts should be within tolerances given in the table.
5. Change standard resistor successively to 10002, 10k2 and 100kQ and veri-
fy that the instrument satisfies Table 4-6,
Note
1. Table 4-6 applies to tests at both MULTIPLIER x1 and X0.1 set-
tings.
2. Measurement CIRCUIT MODE is automatically set to oo mode oOn
1008 range and to off7He mode on other ranges,
Table 4-6. Resistance Accuracy Test.
Test Test Limits
Frequency 1000 10000 | 10k 100k
10, 0kHz
20,0kHz
C.VY., +0,1300 £V, 4,00 C.V, 0,040k C.V. =0.40kD J
40,0kHz ¢
108kHz
200kHz
4
MQOGkHz C.V. =0.2300 C.V. +5.00 C.Y. 20.050kR {
2.00MHz | C.V. £0.5500 ~|C C.V. #1200 | —— 2
4.00MHz - A
Cv. 52,0700 N €.V, +33.00 0 “
10.0MHz
C.V. = Calibrated vaiue of starndard resistor
e 4-15

X
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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 tc 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 < | terminal set
r“@_-@ +— C terminal set

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

[Interna? Connection Configuration]
is shown in the figure.

EQUIPMENT:
Quasi-inductor v een i ienrnennn from HP 16074A Standard Resister Set.

PROCEDURE:
1. Set CABLE LENGTH switch to "0" position,

2. Set 4275A controls as follows:

DISPLAY A fUNCEION vttt ittt i et s e sesannnennnas C
Deviation measurement function ......eeveemernennn.. off
LORZ RANGE ..ttt i it i et eaecannanen AUTO
CIRCUIT MODE ittt e et e et raeennees P s WYVRY
HIGH RESOLUTION L ittt it e s nesieeannnns on
SELF TEST...evivnn, £t ettt ey off
TRIGGER L it ittt i ettt et s enasa s ntsrannnas INT
0SC LEVEL ......... e i i fully cw
N I I 1 x¥
CAUTION

VERIFY THAT DC BIAS INDICATOR LAMP DOES NOT LIGHT, IF ILLUMINATED,
SET REAR PANEL DC BIAS SWITCH TG 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 Accaracy Test steps 2, 4, 5 and 6,
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100uH range check

3. Connect 100uH quasi-inductor "C" terminals direct to 4275A UNKNOWN
terminals. See Figure 4-6,

&

T

4, Set test signal frequency qgﬁj&gﬁQﬁEAID
5, Read displayed capacitance value (Cm). b % =

6. Calculate composite inductance valtue (Lm) from the calbrated values for
the component resistors (R; and Rp) and the capacitance value obtained
in step 5 procedure. Lm is given by equation:

Lm = Ri*Ro"{Cm ~ 7.1pF F oy, = SR
= Ri*Ra-{Cm ~ 7.1pF) (H) "”fjélﬁz,,; /@o;@‘éf”ﬁfé»

7. Disconnect quasi-inductor "C" terminals from UNKNOWN terminals. Connect
its “L" terminals to 4275A UNKNOWN terminals,

8. Set DISPLAY A function to "LV, =2 /revit mede = =

_Sfpcpﬂ i
9, Inductance display readout should be within £0.50uH of the calculated Lm
value. :
10. DBisconnect guasi-inductor sample. Iiﬁ(?éig%?. ,2/$%5
' an - !
I 25
100mH range check = (O
11. Check 100mH range using 100aH quasi-inductor and vrocedures similar-to.._
those described in steps 3 throuch 8. Set test frequency ﬁ§”§ODkH2'.}
during this test. EEE—
Note
C§1cuT§te Lm value by the following equation (instead of the equa-
tion given in step 6): )2? 5%2 . /ﬁijﬂyﬁf
Lm = Ry-Ry+Cm (H) BT = NS /
12. Inductance display readout should be within #0.30mH of the calculated Lm-
value. .
s {:;
ot
/gm?,zf)g, o H ) _/.k
/@@‘/Q/{J /,7.(6“-‘ f
L s Lo 7Y
{2;* f’?@;é;;“T:““ e 61 0 e
) i C- O-\f’]ﬂQ
Ates ﬁ%;”§3;p oo \/:;i/ g
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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 freguency-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 BUT is being accurately detected with
respect to the right-angle vector components.

The test should be done at both test signal MULTIPLIER x1 and x0.1 set-

Freguency-Phase Accuracy Check Ranges

R range Test frequency
1000mée 10kHz to 1MHz
100 10kHz to 10MHz
Note

settings (0SC LEVEL control is set to its fully cw position}.

EQUIPMENT:
RESTS O v e irineen e raararannas 10
160
HP 16074A Standard Resistor Set
Terminator «ccevenrvaercineteennnans 00
Open (0S)
Note

10MHz. Short and open terminators are speciaily matched to these two
resistors in order to ensure an optimum zero offset adjustment.
PROCEDURE :
1. Set CABLE LENGTH switch to "0" position,
2. Connect open (0S) terminator direct to UNKNOWN terminals as shown in
Figure 4-5,
3. Set 4Z275A controls as foilows:
BISPLAY A FUunCtion .ot i e e e e e ae e R
Deviation measurement function ........ooiiiiinerrnnnnnns off
LORZ RANGE o i i e e e AUTO
DISPLAY B Function ..ottt e e e e e X
CIRCUIT MODE ottt et et e AUTO
HIGH RESOLUTION Lottt it e e eee e e e on
SELF TEST ittt e e e e e e e off
TRIGGER o e e e e INT
08 LEVEL Lt i i it e e e et fully cw
I T 5 U x1

The resistors used as references in this test have been designed to
maintain extremely Tow order (residual) reactance at frequencies to
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CAUTION

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

Press ZERD OPEN button and wait approximately 15 seconds until “open®
offset adjustment is completed {"CAL" letters in DISPLAY A disappears).

Jisconnect open terminator and connect 08 terminator direct to UNKNOWN
terminals.

Press ZERD SHORT button and wait approximately 15 seconds until "short"
offset adjustment is completed.

Disconnect short terminator and connect 102 test resistor direct to
UNKNOWN terminals.

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,

Connect 160 test resistor in place of 10 resistor and verify that Table
d-7 is satisfied.

Note
Table 4-7 applies to tests at bhoth MULTIPLIER x1 and x0.1 settings,

Table 4-7. Frequency-Phase Accuracy Tests,

Test Reactance test limits
frequency T000m 100
10.0kHz I 7 ?
20.0kHz 011.50m0 0:0.01300 | ,
40, OkHz -
100kHz 0+1.69me 0001360 /
200kHz 0+1.,87m0 0+0.01420
400kHz 0+2.25m0 0:0.01550 ||
%§7ﬁ-@{ 1.00MHz 0+3,38m0 0+0.01930 | &
2.00MHz e 0+0,0275¢
4.00MHz — 0:0.14000 | X
10. 0MHz — 0+0.17800

[
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Section IV Model 4275A
Paragraphs 4-23 and 4-24

PERFORMAMNCE TESTS

4-23. INT DC BIAS SUPPLY TEST (QPTION 001}

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

DC Voitmeter
E g At 0 il B mnssiis 3 ... JI
DEO060E 0OOOTAD | O A1l T]% =tta B 255
LT 18047 A 0238
Figure 4-7, Option 001 Int DC Bias Supply Test Setup.
EQUIPMENT:
O I 111 o U HP 3465A/B
LI A B 13T o - AU HP 16047A
Bias Controller ottt st s arannanannns HP 160238
PROCEDURE;

1. Set 4275A front panel DC BIAS switch to 35V MAX and CABLE LENGTH switch
to "G" position. Attach 16047A Test Fixture to UNKNOWK terminals.

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

CAUTION

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

3. Set rear panel DC BIAS switch to INT +35V/1006V {<.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 voitage value into the three digit thumbwheel
switch of the 16023B.

2. Press 16023B ENTER button {this actuates the 4275A to read the
new value),

4-20
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Section IV

Paragraphs 4-25 and 4-26

PERFORMANCE TESTS

Table 4-8, DC Bias Voltage Test Limits.

BC Bias Setting Tolerance DC Bias Setting Tolerance

. 000V -.0020 — 0020V . Tooy L0975 — 1025V
. 001 -,00710 — ,0030 .200 L1970 — ,2030
002 0000 — 0040 .300 .2965 — ,2035
.003 L0010 — 00650 L400 L3960 — 4040
.004 .0020 — .0060

.500 4955 — 5045
.005 .0030 — .00670 .600 .5950 — .6050
.006 .0040 — 0080 700 .6945 — 7055
.007 .005¢ — 0090 800 L7940 — 8060
.008 L0060 — ,0100 .900 .8935 — ,9065
.009 .0070 — 0110

1.00 L9910 —1.009
010 .0080 — ,0720 2.00 1.986 — 2.014
.020 L0179 — 0221 3.00 2.982 — 3.018
.030 .027% — .0321 4,00 3.977 —4.023
.040 L0378 — 0422

5.00 4,972 — 5,028
.050 .0478 — 0522 £.00 5.967 — 6,033
.060 L0577 = ,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

19.0 9.930 —10.07

20.90 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, voitmeter readout will be somewhat Tower than the actual
(applied) voltage because of monitor output impedance (30k2).
Measured voitage value Em is:

Em = E bias x L1 (V)

30 + 71
Where, Zi is voltmeter input impedance (in k@2).

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

—

fugonge oooaooon

o}

See CAUTION

s

Bracket 18048 A 16023 8
Figure 4-8, Option 002 Int DC Bias Supply Test Setup.
EQUIPMENT:
OB Lo T = - ol HP 2465A/B
L8 A =T Ve - HP 16048A
Bias Controller ittt it HP 160238

4-21
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Paragraph 4-26

Model 42754

PERFORMAMNCE TESTS

4-22

PROCEDURE:

.

Set 4275A front panel DC BIAS switch to 2200V MAX and CABLE LENGTH switch
to "Im" position. Connect 160484 Test Leads to UNKNOWN terminals.

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),

[CAUTION
DO NOT TOUCH BNC CCNRECTOR CENTER PIN WHERE A LIVE VOLTAGE MAY EXIST.
Set dc bias voitage into 16023B BC Bias Controller switch in accord with

Table 4-9, DC VYoltmeier readouts should be identical with the bias set-
ting voltages within tolerances given in the table.

Note
To change bias voltage:

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

2. Press 160238 ENTER button (this actuates the 4275A to read the

new value).
TABLE 4-9, DC Bias Voltage Test Limits,

OC 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 67.0 6.82 — 7.18
00.3 G.254 — 0.346 08.0 7.80 — 8.20
00.4 0.352 — 0.448 09.0 8.78 — 9.22
06.5 0.450 — 0.550 10,0 .76 — 10.24
00.6 0.548 — 0.652 20,40 19,56 — 20.44
00.7 0.646 — 0.754 30.0 29.37 — 30.63
00.8 0.744 — 0.8586 40,0 39.17 — 48.83
00,9 0.842 — 0,958

50.0 48.97 — 51.03
01.0 ¢.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
hias voitage.

Refer to note in Paragraph 4-24.


https://www.manualsplus.com/

Model 4275A

Section IV
Paragraph 4-27

PERFORMANCE TESTS

4-27.
4-28. This test verifies that the HP-IB circuitry has the capabilities {listed

in Table 3-10) to correctly communicate

HP-IB INTERFACE TEST (OPTION 101 ONLY).

between external HP-IB devices and the

42750 through the interface bus cable.

98034 A

HP 8825A A
é;_uﬂ” —_Iz

F et et w7 .
i{»u_._: = farforiirbiibbo o
PRI U DN TS SV S PI L R B P pU g

/ 20 aed ek ek id e 2 vt 8 2] ot

4

vk 1w b 5wk i b S o f oo
B e itairio i e e fa
N

\ e
16047A
Figure 4-9. HP-IB Interface Test Setup.
EQUIPMENT:
O N F ot T T o HP 9825A
ROM i e e e e e it e HP 982104, 98213A
Interface Card with cable ... .. e, HP S98034A

Sample capacitor (1000pF~ 1000nF)}

PROCEDURE ¢

1.
2.

Oy G e W
P

1.
12,
13.

14.

Turn power swiiches of both the 4275A and 9825A to OFF.

Connect 98034A Interface Card with cable between 9825A I/0 slot and 42754
reay panel HP-IB connector as shown in Figure 4-9. '

Install required ROM blocks in 92825A ROM slots.
Set 98034A Select Code Switch dial to select code 7 (using a screwdriver).
Remove 4275A top cover.
Set 4275A AZ2ST1 HP-IB Control Switch to following settings:
bit 1~5 : 10001 {17 in binary code)
bhit 6 0
bhit 7 : 0
Replace top cover.
Connect 16047A Test Fixture to 4275A UNKNOWN terminals.
Turn 42754 and 9825A ON,

. Set 4275A controls as follows:

0SC LEVEL
160478 Test Fixture
Other Controls ..............

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

Open
Initial control settings.

---------

Execute the program.

Check that 4275A 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 pregrams and
verify that 4275A and 9825A correctly communicates through the HP-IB in-
terface.

4-23
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PERFORMANCE TESTS N

TEST PROGRAM 1

[PURPOSE]
This test verifies that 4275A Opt. 101 has the following capabilities:

(1) Remote/local Capability.
{2} Local Lockout.
(3) Talk Address Disabled by Listen Address.
(4) Listen Address Disabled by Talk Address.
[ PROGRAMMING]
0: "REMOTE/LOCAL TEST": {3) Clears 4275A SRQ Status Byte.
i dim AS{i}
2:222”17)+5 {5) Sets REN (Remote Enable) Tine of the
4: prt ;REMOTE/LOCAL TEST"; spe 2 bus 1ine %o "1", Switches selected
1K .
61 wet 717, "T1°sent *LISTEN= 1 JTALK= 0 ,REMOTE= 1" A$ devices (Intezf“face Select Code 7) to
7: if AS="n";lsa remote operation allowing parameters
g: cli Tient "LISTEN= 0 ,TALK= 0 ,REMOTE= 17,A% and device characteristics to be
91 if A$="n";l-4
10: lel 7;ent "LISTEN= 0 ,TALK= 0 ,REMOTE= 0 ",A$ contrelled by data message.
Al: if AS="n';lsA . .
120 [T agLaiany, LISTENS 1 TALK= 0 REMOTE= 1 *,A$ (6) Addresses 9825A to talk and 42754 to
14: llec 7 }'istenu

15: lcl 717;ent "LISTEN= 1 ,TALK= 0 ,REMOTE= 0 *,A$
le: if AS="n";lsA ;
17: wre 717,"Ti";ent "LISTEN= @ ,TALK= 0 ,REMOTE=1 *,as {(8) Sets IFC (Interface Clear) line of

18 Af AS="n¥;l.a 3 Y H i E -
19: if A=l;prt "REMOTE/LOCAL TEST FAIL";spc 3;imp 2 the bus line to "". Uncondition
20: prt “REMOTE/LOCAL TES?T PASS";spc 3 ally causes control to pass back to
2l: QA + 3

22: prt "LISTEW/TALK TEST";spc 3 9825A (1nd§pendent of the device 1
23: red 717,A,Bjent "LISTEN= 0 ,TALK= 1 ,REMOTE= 1 ", a$ currently in control) and stops al
24: if A$="n";lsA communtcation.

25: wrt 717,"Tl";ent “LISTEN= ] fTALK= 0 ,REMOTE= 1 ",A$
26 if AS="n';leA

27: 4f A=l;prt “LISTEN/TALK TEST FATL";spe 3;9mp 2 (10} Sets REN to "0". Removes all de-
"8- t "L Mg H 3 p 4
e g;t.wgif%2;z3§KTT3T PASS";spc 3 vices (Interface Select Code 7) from
30: oli 7 Tocal Tockout mode and causes all
31t del 7 devices to revert to local.

: end
*32472

(12) Sets REN to "1". Switches 4275A to
remote operation.

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

(15) Causes 4275A to revert to manual
control for future parameter modifi-
cations (REN remains at "1").

(17) Returns to the status of Step 14,

(23) Disables Tisten address by talk ad-
dress,

(25) Disables talk address by listen ad-
dress,

4-24
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PERFORMANCE TESTS

Table 4-10. Controlier Instructions and Operator Respenses for Test Program T.

Controller Instructions

Operator Response
Displays Printout

LISTEN =1, TALK =0, REMOTE = ] If 4275A HP-IB Status Indi-
cators and Controller Display
LISTEN = G, TALK = 0, REMOTE =1 are same, press * s
[CONTINUE] " in each step. If
LISTEN = 0, TALK = 0, REMOTE =0 not, press "[n], .
LISTEN =1, TALK = 0, REMOTE =1

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

LISTEN = 1, TALK = 0, REMOTE =1

If all steps are correct, this
message in outputted,

If any step fails, this mes-
sage is outputted,

LISTEN = 0, TALK =1, REMOTE = 1 If 4275A HP-IB Status Indi-
cators and Controller Display
are same, press "fyl,

" in each step. If
LISTEN =1, TALK = 0, REMOTE =1 not, press "[n], [CONTINUE} ".

If both steps are correct,
this message is outputted.

E5T] If any step fails, this mes-
AiL] sage 15 outputted,

425
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PERFORMANCE TESTS

TEST PROGRAM 2

[ PURPOSE]
This test verifies that 4275A Opt. 101 has following capabilities.
(1) Listener.

{2} Device Clear.

[ PROGRAMMING?

O: "EISTESER TESI": (18)~ (20) Transfers Remote program codes
1: dim B${50),5$(1] from 9825A to 4275A.

23 prt YLISTENER TEST";spc 3

3: rem 7 . . .

43 cli 7 {26) Initiatizes device-dependent

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

it enp "Dioplay 8 2 (1 thru 3)° 8,00 3 functions to predefined state.

?: enp “Cir;ui; Mode ? (1 thru 3)",Cispe 3

§: enp "Deviation Meas ? (0 thra 2)",D;spc 3 {(35) Transfers outputted data from 4275A
9: enp “"Frequency Step ? (11 thru 22)",F:spc 3 9825A

10: enp *High Resolution ? {0 or 1})",Hispc 3 to .

1l: enp "Data Ready ? (0 or ij*,i:spc 3

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

13: enp "LCRZ Range ? (11 thru 23,31,32)7",R;spc 3

14: enp "Self Test ? {0 or 1}",5:spc 3

15: enp "rrigger ? {1 thru 3)",T:spc 3

16: fmt 1,"A",f1,0,%8%,£1,0,"C",f1,0,"D¥,£1.0, "F*,£2,0, "H",£1,0,°I",£1,0
17: fmt 2,"M",L1.0,"R",£f2.0,"8",Ff1.0,"T",£1.0

18: wrt 717,%s%"

19: wrt 717.1,A,8,0,D,F H,1

20: wrt 717.2,4,R,8,T

21: gsb “"KR*

221 ent YIs key status true ? (y or n}",BS§

23: if BS="n";pri "LISTENER TEST PAIL";spe 3:;imp 2
24: prt "LISTENER TEST PASS";spc 3

25: prt "DEVICE CLEAR TEST";spc 3

2o cir 717

273 gsb “K™

28: ent "Is key status true ? (y or n)",BS§

29: if 8$="n";prt "DEVICE CLEAR TEST FAIL";spe 3:jmp 2
30: prt "DEVICE CLEAR TEST PASS";spc 3

3l: prt “"END";spe 3

32: end

33: “R":

34: wrt 717,"K"
35: red 717,78
36: prt BS;spc 3
37: ret

*14283

Tablie 4-11, Controlier Instructions and Operator Responses for Test Program 2.

Controtler Instructions

Operator Response

Displays Printout

o

Display A ? (1 thru 4)
Input HP-IB program code

suffix in each step {see Table
| 3-11).

Display B 7 (1 thru 3)

Example: A1 B3 C3 D2 F22 H1 10
i M3 R20 SO 713

Circuit Mode 7 (1 thru 3)

Deviation Meas ? (0 thruy 2)

4-26
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Table 4-11

PERFORMANCE TESTS

Table 4-11. Controller Instructions and Operator Responses for Test Program 2.{Cont'd}.

Controller Instructions

Operator Response

Displays Printout

Frequency Step ? (11 thru 22) ‘v Stem T N I L

1Iothru 23 | 1C F ESR/G
15

= 7 PN A%

High Resolution 7 (0 or 1) Hiah o I 2{3)MHz
A 0N

1 ég ..................... QF?

™ L S e S I S T X
Data Ready ? (0 or 1) u?tJi‘aemui? sy RIB oo, TO00uH
byt S0 e OFF

i T3 e HOLD/MANUAL

Multiplier ? (1 thru 3)

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

Self Test ? {0 or 1)

Trigger ? {1 thru 3) Trigser 7 {1 thr

& | This is the key status data of
4275A when it accepts input
remote program codes from con-
troller.

Is key status true ?(y or n) If input remote program codes
: = T and outputted key status data
mms fare same, press "[§],

.

TTTE T TEiT | LONTINGE] ", If not, press
. st, @mn'

e

This is the key status data of
4275A when it accepts SDC (Se=-
lected Device Clear) command
from controiler,

Is key status true? {y or n) If outputted key status data
. and initial control settings
(A2 B} C1 DC F17 HO 10 M3 R31
SO T1) are same, press "[y].
CONTINUE] ™,
I1f not, press "[n] [CONTINOE] “.

[ AR S N

427
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PERFORMANCE TESTS

TEST PROGRAM 3
[PURPOSE ]

This test verifies that 4275A Opt. 101 has following capabilities:
{1) Talker.
{2) Device Trigger.

[PROGRAMMING ]
?i;?imxﬁLgﬁ?;nguspc 3 (255 Causes 4275A to simultaneously in-

2: dsp "Connect a capacftor to 16047a. ";stp  ° LR 3 _ :
3t prt YDATA OUTRUT TEST" itiate a device-dependent action,

2

3

4: dim ASI50),B8([50},L5({50],08{501,E${50},F$(1]
S: rds(717)+C
b: Icl 7

71 f1lt 5

8v rem 7

9: cli 7

10: clr 717

11: wrt 717,"13E*

12: red 717,2,8

13: prt A,B3;spc 2

14: ent "Is output dats true ? {y or n)",FS§{1li

15: 3if #§="n";prt "DATA QUTPUT TEST FRIL":;spc Jijmn 2
lo: prt "DALA OUTPUT TEST PARSS®1spc 3

17: prt "COMPLETE DATA GUTPYT TESH™

1y wre J17,%E"

19: red 717,48

2U: prt ASispc 2

21l: ent "Is output data true ? (y or n)",F$[li

22: if F$="n";prt "COMPLETE DAYTA QUTPUT TEST FalL";spe 3idmn 2
23: prt "COMPLETE DATA OUTPUT TEST EASS"ispc 3

24: prt “DEVICE TRIGGER TESTY

25: trg 717

26 red 7:17,8%

27: pri-BS;snc 2

281 ent “"Is output data true ? {y or nm)*,FS${1}

ZY%: if F$="n";prt "DEVICE TRIGGER TEST FATLY;spe 3314mp 2
3¢: prt "DEVICE TRIGGER TEST PABS”":spe 3

3l: prt 'REFERENCE VALUE TEST"

Iy wrt 717, tsut

331 wrt 717,"Re*

34y red 717,CS

353 prt C$iepe 2

35: ent "iIs output data true ? {y or n}",P${1]

37: if v8="n";prt "REFERENCE VALUE TEST FRIL";spc 3;jmp 2
38: prt “"REFEREGCE VALUE TESY PASS";spe 3

3Y9: prt "PEST SIG LEVEL CHECK TEST"

40: wrt 717, "LVY

41: red Y17,L3

42: prt D$rspe 1

43: wrt 717, "LAa"

44: red 717,E$

453 prt ES:spc 2

4o: ent "Is output data true ? (y or n}",F${l]

47: if F$="n";prt "TEST SIG LEVEL CHECK TEST FAIL";spc 3:3mp 2
ad t prt "PEST SIG LEVEL CHECK TEST PASS":spc 3

49: prt "EED";spe 3

50: end

*9609

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

Controller Instructions
Displays Printout

Operator Response

C t a capacitor to 16047A ' Connect a capacitor (1000pFv
onnee b 1000nF) to 16047A Test Fixture,

Press "
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PERFORMANCE TESTS

Section IV
Table 4-12

Table 4-12.

Controtler Instructions and Operator Responses for Test Program 3 {Cont'd).

Controller Instructions

Displays

Printout

Operator Response

Is output data true? (y or n)

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

Is output data true? (y or n)

If outputted data is frue,
press "[7}, [CONTINOE]" (see’
paragraph 3-84), If not,
press "[n], [CONTINUE]".

Is output data true? (y or n)

If outputted data is true,

press "[¥], [CONTINUE] " (see
paragraph 3-34). If not,
press "[nl, hCONTENUE .

Press RECALL key on 42754
front panel and read stored
referance value,

Is output data true? (y or n)

If outputted data is true,

press "[7], [CONTINUE] " (see
paragraph 3-86). If not,
press "[m], [CONTINUE] ".

et | et 3| g

Press TEST SIG LEVEL CHECK
keys on 4275A front panel and
read test signal level.

Is output data true? (y or n)

If outputted data is true,

press "[y], [CONTINJE]" (see
paragraph 3-88). If not,

press "[n], [CONTINUE]".

4-29
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TEST PROGRAM 4

PR

. .

e
B et O3 0e e am aw enow
-

Pt ot et
LS 0 A P

igs

e
0~

19z
251
21:
221
231
241
25:
26
27:
28t
*13

4-30

[ PURPOSE]

This test program verifies that 4275A Opt. 107 has following capabilities:

(1) Service Request.,
(2) Serjal Poll.

[ PROGRAMMING]

"SRG CTRESTY:
prt "SRG PEST";spe 3
ixd 0

: oni 7,%SREY

rem 7

cii 7

clr 717

rds(717})+4

O+Azprt "DATA READY";wre TIT,"ILTP3E™igsb "LOOP"

O+Azprt "SELF TEST -PASS®;wrt 717,"I081";gsh "LOOP"

: G+Ajprt *SELP TEST —FAIL":;wrt 717,"Aal":rasb "LOOP®

1 @®Asprt “ZERO OFFSET —-PASS"j;wrt 717,"S0Z0";ysb “LOOP"

t O+Ajprt "ZERO OFFSET ~FAlli{Erzl)";wrt T17,"28";gsb "LOOP"
: Gedgprt "ErrsYswrt 717,%T1%;wait 9200

s owrt 717,7"5%":gsb "LOQP"

T J+Ajprt "SYNTAX ERROR":wrt 717,7AS5"igsbh "LOOP™

prt "END";spc 3

: end
: YLOOP":eir 7,128

if bit{0,A)=l:prt Azepc 3iret
if bit{l,A)=ljert Arspc 3jret
if bit{2,n)=1l;prt A;spc 3Jiret
if bit(3,A)=);prt Ajpspe 3jret
gto “LOOP®

"SRO":rds (717) A

if bit(6,R)=l;imp 2

ptt "OTHER DEVICE S5RQ";spc 3
MIRET":eir 7,128

iret
153

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

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

Again enables acceptance of SRQ from
device because SRQ is disabled when
Status Byte signal transfer is com-
pleted.

(28) After service subroutine is com-

pleted, return to the step that
follows step 7, 8 or 9 (as appropri-
ate) te main programming sequence,
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Section IV
Table 4-13

Table 4-13.

Controller Instructions and Operator Responses for Test Program 4.

Controller Instructions (Printout)

Cperator Response

Outputted SRG Status Byte data
65 (= 01000001).

should be

Outputted SRG Status Byte data
68 (= 01000100).

should be

Outputted SRG Status Byte data
76 {= 070061100).

should be

Outputted SR} Status Byte data
68 {= 01000100).

should be

Outputted SRG Status Byte data
76 {= 01001100).

should be

HE
-
LH

Outputted SRQ Status Byte data
72 {= 01001000},

should be

Outputted SRQ Status Byte data
66 (= 01000010},

should be

4-31
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PERFORMANCE TEST RECORD
Hewlett-Packard
Model 4275A Tested by
Multi Frequency LCR Meter Date
Serial No.
Paragraph TEST Results
Number Minimum Actual Max imum
4-9 TEST FREQUENCY ACCURACY TEST
Frequency setting
10.0kHz 8.999kHz 10G.00%kHz
20, CkHz 1%.998kHz 20.002kHz
40, CkHz 39,996kHz 40,004kHz
100kHz 99,99kHz 100.01kHz
200kHz 199, 98kHz 200,02kHz
400kHz 395.96kHz 400,04kHz
T.00MHz 0.9%99MHz 1.0001MHz
2. 00MHz 1.9998MHz 2.0002MHz
4, 00MHz 3.9996MHz 4, 0004MHz
10.0MHz 9,999MHz 10.001MHz
Opt. freq. ( Hz)
( Hz)
4-71 TEST SIGNAL LEVEL
VARIABLE RANGE TEST
MULTIPLIER: x1 1.00V rms (at Hz}
GSC LEVEL: fully cw
MULTIPLIER: x0.01 {at Hz) 1.00mY rms
0SC LEVEL: fully ccw
MULTIPLIER: 0.1 100mV vms (at Hz)
0SC LEVEL: fully cw
MULTIPLIER: x0.01 10.0mY rms (at Hz}
0SC LEVEL: fully cw
4.13 SELF OPERATING TEST
Test item
| DISPLAY A -1.60 1,00
....... DISPLAY B -1.00 1.00
2 o DISPLAY A -999,00 -1001.00
....... DISPLAY B -10.00 10,00
3. DISPLAY A ~959,00 -1001.00
,,,,,,, DISPLAY B -10.00 10.00
a ... DISPLAY A -999.00 -1001.00
....... DISPLAY B -10.00 10.00
5 i DISPALY A - -3499.00 -1001.00
....... DISPLAY B -10.00 10,00
7 e, DISPALY A -10.00 10.00
....... DISPLAY B ~-10.00 10.00
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Paragy‘aph TEST Results.
Number Minimum | Actual Maximum.
4-15 CAPACITANCE ACCURACY TEST
1pF  MULTIPLIER x]
40.0kHz C.V.-5.10FF C.V.+5.10fF
(D) -0.00360 0.00360
100kHz C.V. -4, 50FF C.V.+4, 50fF
(D) -0.00210 0,00210
400kHz C.V.~4.60fF C.V.+4.60fF
(D) -0.00260 0.00260
1.00MHz C.V.-4.30FF C.V.+4,30fF
(D) -0.00170 0.00170
4. 00MHz C.V.-14.00fFF} C.V.+14.00fF
(D) ~0.00710 0.00710
10.0MHz C.V.-24.00FF C.V. +24, 00fF
(n) -0.01110 0.01110
TpF MULTIPLIER x0.1
40, 0kHz C.V.~15.0FF C.V. +15.0fF
(D) ~0.00360 0.00360
100kHz C.V.-8.0fF C.V.*9.0fF
(D) -0.00210 0.00210
400kHz C.V.-10.0fF C.V.+10, OfF
(D) . -0,00260 0.00260
1.00MHz C.V.-7.0fF C.V.+7.0fF
-~ (D) -0.00170 0.00170
4,00MHz C.V.~32.0fF C.V.+32.0fF
(D) ~0.,00710 0.00710
10.0MHz C.V, 42, 0FF C.V.+42 OFF
(D} -0.01110 0.01110
10pF  MULTIPLIER x1
10.0kHz €.V.-0.0130pF C.V.+0.0130pF
(D} ~0.00090 0.00090
20.0kHz €.V.-0.0120pF C.V.+0.0120pF
(D) -0.00075 0.00075
40, 0kHz C.V.-0.0420pF C.V.+0.0420pF
(D) -0.00360 C.00360
100kHz C.V.~0,0360pF C.V.+0.0360pF
(D) . -0.00210 5.00210
200kHz C.V.~0,0120pF C.V.+0.0120pF
(D) -6.00075 0.00075
400kHz C.V.-0.0160pF C.V.+0.0160pF
: OG(D) -0.00135 0.00135
. z__ JC.V.-0.0130pF C.V.+0.0130pF
‘“““”“"”“”””””“~%§3m -0.00090 0.00090
2. 00MHz €.V.-0.0330pF C.V.+0.0330pF
(D) -0.00260 0.00260
4. 00MHz €.V.~0.1220pF C.V.+0.1220pF
(D) -0,00710 0.00710
10.0MHz C.V.~0,2220pF C.V.+0.2220pF
(D) -0,01110 0.01110
Opt. fregq. ( Hz)
(D) :
Ovt. freq. {H§}
h)
oThwre 1, 00MHzZ C.V.-0.0130pF C.V.+0.0130pF
(D) -0.0009¢ 0.00090

C.V.= Calibrated Value
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Results

Paragraph TEST 0 p—— -
Number M1 nimum Actual Max imum:
4.15 10pF  MULTIPLIER x0.1
10.0kHz C.V.-0.0130pF C.V +0.0130pF
(D) ~-{,00090 {.000990
20.0kHz C.V.-0.0120pF C.V +0.0120pF
{D) -0,00475 0.00075
40,0kHz C.V.-0.0420pF €.V +0.0420pF
(D) -(0. 00360 0.00360
100kHz C.V.-0.0360pF €.V +0.0360pF
(D) -0.00210 10.00270
200kHz C.V.-0.0120pF C.V +0.0120pF
(D} -0.06075 8,00075
400kHz C.V.-0.0160pF C.V +0.0160nF
mn -0,00135 0.00135
1.00MHz C.V.-0.0130pF C.V +0.0130pF
{D) ~0.00090 0.00090
2. 00MHz C.V.-0.0330pF C.V +0.0330pF
)] -0,00260 0.00260
4, 00MHz C.V.-0.1220pF .V +0.1220pF
(D) -0.00719 0.00710
10.0MHz | C.V.-0.2220pF €.V +0.2220pF
(D) -0.01110 0.01110
Opt. freg. Hz)
(D)
Opt. freq. Hz)
(D
100pF  MULTIPLIER x1
10.0kHz C.V.-0.130pF €.V +0.130pF
{n -0, 00090 0.00090
20.0kHz C.V.-0.120pF €.V +0.120pF
(D) -0,00075 $.00075
40, 0kHz C.V.-0.160pF C.VY +0.160pF
() -0.00135 0.00135
100kHz C.V.-0.130pF €.V +0.130pF
(D) -0, 00030 £.00089
200kHz C.V.-0.120pF €.V +0.1200F
(D) -0, 00075 0,00075
400kHz C.V.-0.160pF C.V +0.160pF
) -0, 00135 0.00135
o 1.00MHz | €.V.-0.130pF C.V +0.130pF
(DY ~(.00090 0.0C090
2. 00MHz C.V.~0.330pF C.v +0,330pF
(m ~-{, 00260 0.00260
4, C0MHz C.V.=1.202pF €.V +1,202pF
(D) -0.00710 0.00710
10.0MHz C.V.-2.200pF C.V +2.200pF
(o) -0,01110 0.01110
Opt. freq. { Hz)
(D)
Opt. freq. ( Hz)
(D)
C.V.= Calibrated Value
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Results

Paragraph
Number TEST Minimum Actual Max imum
4-15 T100pF  MULTIPLIER x0.1
10,.0kHz . C,V,-0,130pH C.V.+0.130pF
“’“”””O(D) -0.,00090 - 0.00090 P
20, 0kkHz -C.V.-0.120pF C.V.+0,120pF
{D) ~0.00075 . 10,00075
40, 0kHz C.V.-0,160pH C.v.+0.160pF
{D) -§,00135 0.00135
100kHz C.V,-0,130pF C.V¥.+0.130pF
(D) ~0,00099 (.00090
200kHz C.V.-0.120pF C.V.+0,120pF
(D) -0.00075 0.00075
400kHz - C.V.-0.160pF C.V.+0.160pF
(D) : -0.00135 0.0013%
_1.00MHz - C.V.-0.130pF C.V.+0,130pF
”””” D) -0, 00090 0.00090
2.00MHz C.V.-0.330pF C.V.+0,330pF
(D) -0, 00260 0.00260
4.00MHz C.V.-1.202pF| _. . 1C,V.+1,202pF
(D) -0.00710 _ {0.00710
10, 0MHz - C.V.-2.200pF| C.V.+2.200pF
(D) -0,01110] s 100110
Opt. frea. Hz)
(D)
Opt. freq., Hz)
(D}
1000pF  MULTIPLIER x1
10.0kHz C.V.~1.30pF C.V.+1.30pF
(D) ~{.00090 0.00090
20G,0kHz €.V.-1.20pF C.V.+1.20pF
(D) -0.00075 G.000675
40, 0kHz €.V.-1.60pF C.V.+1,60pf
(D) -0.00135 0.00135
100kHz C.V.~1.30pF C.V.+1,30pF
(D) 0. 00090 0.00090
200kHz C.V.~-1.20pF C.V.+1.20pF
(D) -0.00075 0.00075
400kHz C.V.-1.60pF C.V.+1.60pF
(D) -0.00135 0.00135
1.00MHz C.V.-1.30pF C.V.+1.30pF
(D) - -0,00090 0.00090
2.00MHz C.V.-3.30pF C.V.+3.30pF
(D) ~0,00230 0.00260
4, 00MHz C.V.-32.0pF C.V.+32.0pF
(D) -G.01130 0.01210
10.0MHz C.V.-32.0pF C.V.+32,0pF
{D) -0,01210 0.01519
Opt. freq. ( Hz)
(D)
Opt. freq. ( Hz)
(D)

C.V.= Calibrated VYalue
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Paragraph

Results

Number TEST Minimum Actual Maximum
4-15 1000pF  MULTIPLIER x0.1
10.0kHz C.V.-1.30pF C.V.+1,30pF
(D) -0.000%0 0.00090
20.0kHz C.V.-1.20pF C.V.+1.20pF
(D) -{.00075 0.00075
&4, 0kHz C.V.-1,60pF C.V.+1.60pF
(D) -0.00135 0.060135
100kHz C.V.-1.30pF C.V.+1,30pF
(D) -(. 00090 0.000%0
200kHz C.V.-1.20pF C.V.+1,20pF
(D) -0, 00075 0.00075
LG0O%Hz L.V -1.60pF C.V.+1.60pF
(D) -0.00135 0.00135
1.00MHz C.V¥,-1.30pF C.V.+1.30pF
(D) -0,00080 0.000%0
2.00MHz C.V.-3.30pF C.V.+3,30pF
(D) -0.00230 0.00260
4. 00MHz C.V.-32.0pF C.V.+32.0pF
(B) -0.01130 0.01210
10,0MHz C.V.-32.0pF C.V.+32.0pF
(D) -0.01210 0.01510
Opt. freq. { Hz)
(D)
Opt. fregq. ( Hz)
4-17 RESISTANCE ACCURACY TEST
10062 MULTIPLIER xl
10.0kHz C.¥.-0.1300 C.V.+0.1300
20.0kHz C.V.-0.1300 C.V.+0.,1300
&£0.0kHz C.v.-0,1300 C.V.+0.1300
100kHz C.V.-0.1300 C.V.+0.1300
200kHz C.V.-0.,2300 C.V.+0.23080
400kHz C.V.-0.2300 €.V.+0.230%
1.00MHz C.v.-0.2300 C.v.+0.2300
2.00MHz C.V.-0.5500 c.v.+0.5500
4, COMHz C.¥.-2.0700 C.y.+2.070Q
10.0MHz C.V.-2.0700 .V, +2.0700
Opt. freq. ¢ Hz}
Opt. freg. ( Hz)
1002 MULTIPLIER x0.1
10.0kHz C.V.-0.1300 C.¥.+0.7300
20.0kHz C.¥.-0.130n C.V.+0.1300
40.0kHz C.V.-0.1300 C.V.+0.130Q
100kHz C.v.-0.1300 C.V.+0.,1300
200kHz C.v.-0.2300 C.VY.+0,2300
400kHz C.V.-0.2300 C.V.+0,2300
1.00MHz C.V.-0.2300 C.V.+0.2300
2. 00MHz C.V.~0.5500 C.V.+0.5500
4. 00MHz V. -2.0700 C.V.+2.0700
10.0MHz C.V.-2.0700 C.V.+2.0700

£.V.= Calibrated Value
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Paragraphn

Results

Number TEST Minimum Actual Ma x imum
4-17 10000 MULTIPLIER x1
10.0kHz C.V.-4.00 C.V.+4.,00
20.0kHz C.V.-4.00 C.V.+4.,00
40.0kHz C.¥.-4.00 C.V.+4.00
100kHz C.V.-4.00 C.V.+,00
200kHz C.v.-5.00 C.V.+5.00
400kHz C.V.-5.,00 C.V.+5.00
1.00MHz C.V.-5.00 C.V.+5.00
2, 0OMHz C.¥.-12.00 C.V.+12.00
4,00MHz C.V.-33.00 C.V.+33.00
10.0MHz €.V.-33.00 C.V.+33.00
Opt. freq. Hz)
Opt. freq. ( Hz)
10002  MULTIPLIER x0.1
10.0kHz C.V.-4,00 C.V.+4.00
20.0kHz C.V.-4.00 C.V.+4.00
4G, QkHz C.V.-4.00 C.V.+.00
100kHz C.V.-4.0¢ C.V.+4.00
200kHz C.V.-5.00 C.Y.+5.00
400kHz C.V.-5.00 C.V.+5.00
1.00MHz C.V.-5.00 C.V.+5.00
2 .00MHz C.v.-12.00 c.v.+12.00
4, 00MHz C.V.-33.00 .V, 433,00
16G.0MHz C.V.-33.0Q L.V, +33.00
Opt. freq. { Hz)
Opt. freq. ( Hz)
10k MULTIPLIER x1
10,0kHz C.V.-0.040kn LY. +0.040k0
20.0kHz C.vV.-0.040kn C.V.+0,040k0
40, 0kHz C.V.-0.040kn C.V.+0.040k0
100kHz C.V.-0.040kn C.V.+0.040k0
200kHz C.V.=0.050kn C.V.+0,050ke
400kHz C.V.-0,050k C.V.+0.050kQ
1.00MHz C.V,-0,050ka C.V.+0, 050k
Opt. freq. ( Hz}
Opt. freq. ({ Hz)
10k MULTIPLIER x0.1
16.0kHz C.Y.~0,040ka C.V.+0.040ke
20,0kHz C.V,~G.,040ka C.V.+0, 040k
4G.0kHz C.V.-0.040ke C.V.+0, 040k
100kHz C.V.-0.040ke C.V.+0.040ke
200kHz C.V.~0.050ke C.V.+0. G50k
400kHz C.V.-0.050kn C.V.+0.050ks
T.00MHz C.V.-0.050ke C.V.+C,050ks
Opt. freq. Hz)
Opt. freq. Hz)

V.= Calibrated Value
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Paragraph

Results

Number TEST Minimum Actual Max imum
417 100kt MULTIPLIER xI
10.0kHz £.V.-0,40k0 C.V.+0.40k0
20, 0kHz C.V.-0.40ks e 1C Y0, 40k
40, 0kHz C.V.-0.40k0 C.V.+0.40k0
T100kHz C.¥.-0.40ka C.V.+0,40k0
Opt. freq. { Hz)
Opt. freq. { Hz)
100k MULTIPLIER x0.1
10,0kHz C.Y.-0,40kn C.V.+0.40k
20.0kHz C.V.-0.40k0 C.V.+0.40k
40.0kHz C.V.-0.,40kR C.V.+0,40k3
‘ 100kHz C.V.-0.40k0 C.V.+0.40k2
Opt. freg. Hz)
Opt. freg. Hz)
421 FREGUENCY-PHASE
ACCURACY TEST
1000m) 10.0kHz -1,50m2 1.50m0
20,0kHz ~1.50ms 1.50m
A40,0kHz -1.50m% 1.50mn
100kHz ~1.69me 1.69m0
200kHz -1.87mg 1.87n5
400kHz -2.25m0 2.25m0
1.00MHz -3.38mn 3.38mn
100 1G.0kHz ~0,.01300 0.0130¢
20.0kHz -0.01300 0.01300
40,CkHz -0,01300 0.01300
100kHz -(.01364 0.01368
200kHz -0.01425 0.01428
400kHz -0.01550 0.01558
1,00MHz -0.01930 0.0193%
2.00MHz -0, 02758 0.02750
4 00MHz -{.14008 0.14000
10, 0MHz -0.1780% 0.17800

C.V. = Catibrated Value

vii
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Paragraph

Results

Number TEST Minimum Actual Maximum
423 INT DC BIAS SUPPLY TEST
(OPTION 001 ONLY)
.00V -.0020v .jozoy
L0oz2y . 0000y L0040y
.005Y L0030y .0G70V
010V .aosay L0120V
020V L0179y L0221y
050V .0478Y .0b22vV
100V .0975Y 1025V
200V L1970V L2030V
500V A955Y 5045V
1.00v L9910y 1. 009y
2.00V 1.986Y z.014V
5.00V 4,972y 5.028Y
19.0V 9,930V 10.07V
20,0V 19.88Y 20,12V
30,0V 29.82V 30.16V
4-25 INT DC BIAS SUPPLY TEST
(OPTION 002 ONLY)
0G.0Y -0.,040V g.040v
00.2y 0.156V 0.244V
00.5Y 0.450v 0.550Y
a1.,0v 0.940v 1.060V
02.0v 1.920v 2.08Y
5.0V 4,86V 5.14V
10.0V g.76Y 10.24Y
20,0V 19.56Y 20.44y
50.0V 48,97V 51.03Y
90.0V 88.18Y 91.82Y

viii
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Section VIII

Table 5-C
Table 5-0. Recommended Test Equipment.
Recommended
Equipment Critical Specifications Model/Note Use
Digital Voltmeter | Voltage range: 10mV to 100V f.s. HP 3465A/8 A
Accuracy: 0.05% T
Input impedance: >T0Mg
Oscilloscope Bandwidth: 10GMHz HP 1740A A
Sensitivity: bmV/div T
Dual channel input.
RF VYolitmeter Voitage range: 1mV to 3Vrms f.s. HP 3403C A
Bandwidth: T10KHz to 10MHz
Accuracy
Pulse Generator Qutput: 5V p-p to 500 load, HP 8011A A
Pulsewidth: 100mS
Duty: bO0%
Signature Analyzer HP 50044 T
Capacitance 1pF +0.03% HP 16381A
Standards 10pF =0.03% HP 16382A A
100pF +0.03% HP 16383A
1000pF £0,03% HP 16384A
Resistance 1000 +0,03%
Standards 1K 20.03% HP 16074A A
10K =0.03% Standard
100Kn +0.03% Resistor Set
Open termination T
Short termination
Bias Controller {Option 001 or 002 only) HP 160238 A
Test Leads Accessory test teads, Tm HP 160487 A
Bracket (Accessory for HP 16048A) 1 ea. A
OVM input cable Dual banana-to-alligator clip cable| 1 ea. AT
Oscilloscope probe | 10MR, 10:1 HP 10004D AT
BNC cabie 20cm or less 1 ea. A
10cm 4 ea, A
500 Feed-through -hp- 11048¢C A
Termination
BNC Tee Adapter Female-to-female-to-male -hp- 1250-078] A
Read relay Drive voltage: 5V ~hp~ 0450-0916 A
Resistor 5000 10% -hp= 0757-0416 A
5KQ 10% ~hp= 0757-0438
Extender board - -hp~ 5060-4025 AT

5-0

Model 4275A
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Troubleshooting
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Model 4275A

Section V
Paragraphs 5-1 to 5-15

SECTION Vv
ADJUSTMENT

5-T. INTRODUCTION.

the information
to its specifica-

5-2. This section provides
needed to adjust the 4275A
tions (listed in Table 1-1). The prime pur-
pose of adjustment 1is to return the instru-
ment to its peak cperating capabilities after
repairs have been made. Adjustment proce-
dures can also be periodically performed to
maintain top notch performance.  Recommended
adjustment cycle for the 42754 s once every
six months, A1l adjustable components refer-
red to Tn individual adjustments are sum-
marized in Table 5-1. If proper performance
cannot be achieved after adjustment procedure
has been performed, vrefer 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. Althcough 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 QR 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 Tikely to expose Tive
parts.

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

WARNING

ADJUSTMENTS DESCRIBED HEREIN ARE PER-
FORMED WITH POWER SUPPLIED TO THE IN-
STRUMENT AFTER PROTECTIVE COVERS HAVE
BEEN REMOVED.  EMERGY 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 4275A 1is listed 1in Table 5-0 (page 5-0).
This ecuipment 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 s shown),
Table 5-2 - lists all factory selected com-
ponents with their nominal value ranges and
their influence on instrument performance.

Adjustable components, with reference desig-
nators are listed in Table 5-1. The table
gives the name of the control to be adjusted
and the purpose of its adjustment.

h-1T1. ADJUSTMENT RELATIONSHIPS,

5-12. The adjustment procedures, beginning
with paragraph 5-18, should be performed in
step sequence as they are interactive. Neg-
lecting or changing procedures wmay make it
impossible to obtain best 4275A performance.
Table 5-3 shows necessary adjustment proce-
dures to be used after repair te the instru-
ment.

5-13. ADJUSTMENT LOCATIONS.

5-14. To help you to identify the appropriate

adjustment points, the locations of the compo-
nents to be adjusted are illustrated through-

out the adjustment procedures, The Tocations

of the factory selected components, connec-

tors and other components related to the ad-

justments are shown in the individual board

assembly component Jliustrations (foid-out

service sheet).

5-1
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Section ¥ Model 4275A
Table 5-1
Table 5-1. Adjustable Components,
Reference
Designator Name of Controil Purpose
Al1C5 To properlty compensate for range resistor
€19 signal phase shift due to residual reactive
factors in the range resistor input/output
{Para 5-40) circuits (at 4MHz and 10MHz test frequencies).
A1C20 To compensate for stray capacitances in the
C21 range resistor circuit and to eliminate meas-
C22 urement errors due to range resistor current
€23 phase shift.
{Para 5-36)
AIR3 Te properly compensate for range resistor sig-
R2 nal amplitude error due to residual resistive
factors in the range resistor input/output
(Para 5-40) circuits (at 4MHz and 10MHz test frequencies).
AIR3 To properly compensate for residual impedances
in range resistor input/output circuits.
(Para 5-34)
{Para 5-38)
ATR28 To set range resistor values for maximizing
R29 measurement accuracy on each measurement
R30 range.
R31
(Para 5-36)
A2CS Q1 ADJ To optimize bridge batance settling time.
€9 Q2 ADJ
€13 Q3 ADJ
Cl4 Q4 Abg
(Para 5-26)
AZR13 081 ADJ To eliminate phase errors from modulator cir-
R14 0s2 ADJ cuit and to optimize bridge circuit balance
condition.
(Para 5-26)
AZR92 LEYEL ADJ To set sensitivity of test signal level
menitor circuitry and to maximize moniter
(Para 5-32) display accuracy.
A3C13 To equalize test signal level for all test
signal freguencies.
{Para 5-24)
A3R1 To set maximum test signal level (1V) appli-
cable to samples,
{Para 5-22)
(Para 5-32)
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Model 4275A

Section V
Table 5-1

Table 5-1. Adjustable Components (Cont'd).
Ref
Dgs?gigigr Name of Control Purpose
A3R9 To set test signal level variable range
as well as to calibrate level control dial.
{Para 5-22)
AAATC3 PHASE To equalize phase characteristics for the two
channe’l amplifiers in process amplifier input
(Para 5-28) stages and to maximize accuracy at higher test
frecuencies.
A4ATRI TRACKING To eliminate a dc offset voltage from process
amplifier.
{Para 5-20)
A4ATRE AMP To set process ampiifier gain for maximizing
measurement accuracy.
{Para 5-28)
A4AZRI TRACKING To eliminate dc offset voltage from process
amplifier.
(Para 5-29)
AEA3C3 PHASE
R10 AMP
To etiminate both attenuation errors and phase
{Para 5-30) shift from process amplifier gain attenuator
circuits and to maximize accuracy of measure-
ALA4C3 PHASE ment for each test signal level MULTIPLIER set-
R2 AMP ting (x1, x0.1 and x0.01},
(Para 5-3G)
A5C15 1/4 ¢ ARJ
{Para 5-30)
To eliminate both attenuation errors and phase
A5R4 1/2 ¢ ADJ shift from A-D converter input attenuator cir-
R11 1/2 AMP ADJ cuyits and to maximize measurement accuracy for
each test signal level MULTIPLIER setting (x1,
(Para 5-30) x0.1 and x0.01).
ABR1E 1/4 AMP ADJ
{Para 5-30)
A5R120 REF ADJ To maximize conversion accuracy of A-B converi-
er circuit.
(Para 5-18)
AT1R3 STD ADRJ To set dc power supply output voltages.
{Para 5-16)

5-3
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Table 5-2. Factory Selected Compcnents.

Component ' Nominal Value Range Effect on Performance
HP P/N 0160-2236 C:FXD  1.0pF
HP P/N 0160-2241 C:FXD  2.2pF
HP P/N 0150-0059 C:FXD  3.3pF Changes phase compensation
AlC24 * HP/P/N 0160-2248 C:FXD  4.3pF adjustment range for 1000
€25 HP B/N 0160-2251 C:FXD  b5.6pF range resistor.
HP P/N G160-2253 C:FXD  6.8pF
HP P/N 0160-2255 C:FXD  8.2pF
HP P/N 0160-2257 C:FXD 10.0pF
HP P/N 0160-2239 C:FXD 1.8pF
HP P/N 0160-2243 C:FXD  2.7pF
HP P/N 0160-2247 C:FXD  3.9pF Changes phase compensation
A1C26 * HP P/N 0160-2250 C:FXD 5.1pF adjustment range for 10000
HP P/N 0160-2252 C:FXD 6.2pF range resistor.
HP P/N 0160-2254 C:FXD  7.5pF
HP P/N 0160-2255 C:FXD  8.2pF
KP P/N 0160-2257 C:FXD 10.0pF
HP P/N 0160-2239 C:FXD 1.8pF
HP P/N 0160-2243 C:FXD  2.7pF
HP P/N 0160-2247 C:FXD  3.9pF
HP P/N 0160-2250 C:FXD  5,1pF Changes phase compensation
A1C27 HP P/N 0160-2252 C:FXD  6.2pF adjustment range for 10kQ
* HP P/N 0160-2254 C:FXD  7.5pF range resistor,
HP P/N 0160-2255 C:FXD  B.2pF
HP P/N 0160-2256 C:FXD  9.1%pF
HP P/N 0160-2257 C:FXD 10.0pfF
HP P/N 0140-0190 C:FXD 39.0pF

HP P/N 0160-2200
A1C28 HP P/N 0160-2201
* HP P/N 0140-0205
HP P/N 0160-2202
HP P/N 0140-0193

(FXD 43.0pF Changes range resistor
:FXD  51.0pF phase compensation adjust-
:FXD  62.0pF ment range for 10MHz test
:FXD 75.0pF signal frequency.

(FXD 82.0pF

OO O

Changes compensation adjust-
HP P/N 0698-3132 R:FXD 261.80 ment range for display offset
A1R4 HP P/N 0698-3443 R:FXD 287.00 error count due fo residual

* HP P/N 0698-3444 R:FXD 316.00 impedances in range resistor
signal circuit.

HP P/N 0160-2256 C:FXD  9.1pF
A3C6 HP P/N 0160-2257 C:FXD 10.0pF
c2] * HP P/N 0160-2258 C:FXD 11.0pF
HP P/N 0160-2259 C:FXD 12.0pF

HP P/R 0160-2260 C:FXD 13.0pF Changes magnitude of fre-

quency compensation value in

HP P/N 0160-2206 C:FXD 160.0pF test signal level attenuation

HP P/N 0140-0197 C:FXD 180.0pF circuitry {which responds to

A3C20 HP P/N 0140-0198 C:FXD 200,0pF MULTIPLIER function setting).
ce2 * MP P/N 0160-0134 C:FXD 220,0pF
HP P/N 0140-0199 C:FXD 240.0pF
HP P/N 0140-0210 C:FXD 270.0pF
HP P/N 0160-2207 C:FXD 300,0pF
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Figure 5-2. Factory SeTected Components (Cont'd).
Component Nominal Vaiue Range Effect on Performance
HP P/N 0160-2205 C:FXD 120.0pF Changes sensitivity of test
A3C76 * HP P/N 0160-2206 C:FXD 160.0pF signal ievel monitor display
HP P/N 0140-07197 C:FXD 180.0pF at high frequencies.
HP P/N 0140-0198 C:FXD 220.0pF
HP P/N 0160-2236 C:FXD  1.0pF
HP P/N 0160-2239 C:FXD  1.8pF Changes process ampiifier
AAAZC3 HP P/WN 0160-2243 C:FXD  2.7pF frequency response adjust-
* HP P/N 0160-2246 C:FXD  3.6pF ment range.
HP P/N 0160-2248 C:FXD  4.3pF
HP P/N 0160-2249 C:FXD  4.7pF
None
HP P/N 0160-2201 C:FXD 51.0pF
HP P/N 0160~2204 C:FXD 100.0pF
HP P/N 0140-0196 C:FXD 150.0pF Eliminates display count
ABLCTD HP P/N 0140-0198 C:FXD 200.0pF errors due to A-D converter
HP P/N 0140-0199 C:FXD 240.CpF output zero offset.
HP P/N 0160-2207 C:FXD 300.CpF
HP P/N 0160-2209 C:FXD 360.0pF
HP P/N 0160-0939 C:FXD 430.0pF
HP P/N 0160-2210 C:FXD 470.9pF

Note: Component marked (x) in table is usually used.

INITIAL OPERATING PROCEDURE.

Table 5-3. Adjustment Reguirements.

Preparatory to adjusting the 4275A, do the - i rad
following to Jlocate and to gain access to Asgimglg1gigg1PEd aé§§§§%£§t(s)
the adjustment controls {this procedure e - TR
] 1 2 . o= ara. = ) - 3
facilitates a thoroughgoing adjustment): (Ranse Resistor 23 e
[FUNDAMENTAL OPERATING CHECKS] & Null Detector)
Confirm that instrument power line A (§g§;§;522?2 Para. 5-25, 5-31.
selector switches are set for local
power line voltage. Program Memory A3 04275-66503 Para. 5-21, 5-23,
Test described on page 3-1 and the (Power Amplifier) 5-31,
SELF TEST procedure  in Figure 3-0 AL 04275-66504 Para. 5-19, 5-27,
on page 3-0 should be completely {Process Amplifier) 5-28,
performed and successfully passed . R B
before progressing to adjustment AS ?ﬁ?gSCgﬁigiter) Para. 5-17, 5-29.
nrocedure.
Ab O427§w66506 None.
[TOP COVER REMOVAL] = (Oz;yéatm‘)
. 04275-66507
Remove top cover as follows: A8 04274-66508 None.
a. Loosen the retaining screw at A9 (04775-66513
rear of top cover, A10 04275-66520
b, Pull top cover towards the At ?g274“625§1? ) Para. 5-15.
rear and 1ift off. Qwer -uppiy
A21 D4274-66521 Para., 5-47.
WARNING (Opt. 001 DC Bias)
TO INSURE PERSONAL SAFETY FROM POS- AZ22 04274-66522 None.
SIBLE ELECTRICAL SHOCK HAZARDS  AND A23 04274-66523 Para. 5-47.

RESULTANT INJURY, USE INSULATER AD-
SUSTMENT TOOL..

{Opt. 002 D¢ Rias)

5.5
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ADJUSTMENTS

5-15. DC POWER SUPPLY VOLTAGE ADJUSTMENT (A11).

5-16. This adjustment sets internal dc power supply output voltages fo their
nominal values to ensure that the instrument functions under proper operating

voltages.
EQUIPMENT:
Digital Voltmeter .......ovvuuns HP 3465 A/B
VYoltmeter input cable .......... Bual banana to
dual alligator clip cable
PROCEDURE:

1. Connect Digital VYoltmeter input to TP1 (+12V) on 4275A All Power Supply
board,

2. Set DVM range as appropriate to measure 12V and read the display output.

3. Adjust potentiometer AT1R3 (STD ADJ) so that the display readout is
within 11,76V to 12.12V.

4., Check voltages at A11TP5, TP10 and TP17. DVM display readouts should
satisfy the test limits given in Table 5-4., If any check fails, re-
adjust ATIR3.

Table 5-4. DC Power Supply Voitage Test Limits.

Test Point Test Timits
TP 1 . 11.76 to 12.12Y
TP & 11,79 to -12.15¢
TP10 - 4,89 to - 5.04V
P17 4,81 to 4,56V

5-17. A-D CONVERTER ACCURACY ADJUSTMENT (A5).

5-18. This adjustment equalizes the (absolute) values of both positive and

negative reference voltages used in the A-D converter and optimizes A-D con-
version accuracy.

EQUIPMENT:

No test equipment is required for this adjustment.

PROCEDURE:

1. Press SELF TEST key. Verify that the key indicator lamp Tlights. Next,
press DISPLAY B "D" function key. Test step item number “1" is display-
ed in DISPLAY A unit indicator as shown below.

DiSPLAY A

2. Set test frequency to 100kHz by pressing FREQUENCY STEP DOWN or UP key,
5-6
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3. Check that DISPLAY A readout is .00 within %3 counts.

Note

If the display readout exceeds the above test iimits,
change capacitance value of AS*C70. Increasing the
capacitance value by 30pF decreases the display by 1
count. Selectable capacitance value range 1is 5C0pF
max imum.

4, Adjust potentiometer ASR120 (DC ref ADJ) so that DISPLAY B display
output is .00 within %10 counts. See page 5-19 for the location of R120.

If the ABRIZO adjustment can not be achieved, an ex-
cessive dc offset voltage of ASUTE or a failure in
A5U1Y circuitry is a probable cause of the trouble.
Relative difference 1in resistance values of ASR116
and R117 is also one of the possibilities.

5-19. PROCESS AMPLIFIER DC OFFSET ADJUSTMENT {A4).

5.20. This adjustment eliminates any residual dc offset wvoltage from A4

Process Amplifier and maximizes accuracy of measurement.

AGAIR] A4 board 0SCILLOSCOPE
i
I
DC VOLTMETER A4AZRI )
\ QA4 A154
L] 8 5
OA4A2J4
000000 0oooooo | © gTRr TPER TR @
: "‘: @m gﬁ‘.
] pen—y \! o ‘“‘ﬁ@ moms - @
i 1| ; EI
#To chassis
Extender board ’:\/\/—\j
Figure 5-1, Process Amplifier DC Gffset Adjustment Setup.
EQUIPMENT:
Digital VYoltmeter (.iviiieconenn HP 3465 A/B
Voltmeter input cable (....oovs, Dual banana to
dual alligator clip cable
Oscilloscope coeniii i viininnns HP 1740A
Probe (10M2, 10:1) vvevvenerannn HP 10604D
Note

Use extender board (HP Part No: 5060-4025) to gain
access to test points and adjustment components on
A4 board.

5-7
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PROCEDURE :

1. Disconnect the two coaxial cable SMB connectors from A4ATJ4 (ERR BLK)
and A4A2J4 (EDUT WHT).

2. Connect Digital Voltmeter input to 4275A A4 Process Amplifier board
TP2 (-19). Voltmeter display readout should be -10.3V dc within £0.5V.

3. Connect voltmeter input to A4TP3 (+10). Verify that voltmeter readout
is 10.3V within 0.5V,

4. Remove voltmeter input cable.

5. Set oscilloscope controls as follows:

Vertical sensitivity ....cviviin. Bmv/div
Sweep time ... iiiiiiiiaoeans 10ms/div

Center baseline with vertical position adjustment control. Externally
trigger the oscilloscope from ASTPZ.

6. Set 4275A controls as follows:

SELF TEST tevininucnceninsnnnnnsonanes on
MULTIPETER L iviireie e iie e e iearnnnanns X1
OSC LEVEL vuirvervnrsnoncnsnnnsns fully cw
Test signal frequency .veoveveesens 100kHz

Press REF VALUE STORE key {(to select self test step 20, 21, 22, 31, 41
or 51}. Now select test step 31 by repeatedly pressing LCRZ RANGE DOWN
or UP key (as necessary). The selected test step number is displayed
in DISPLAY B unit indicator as shown below:

7. Connect oscilloscope input probe (10:1) to A4TP1. The waveform observed
on the oscilloscope will probably be guite similar to that shown in
Figure 5-2 below.

The waveform varies depending on amount of the adjustment
error and type of misadjustment.

Figure 5-2. Waveform at A4TP1.
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8. Individually adjust potentiometers *A4AIR1 and *A4AZR1 so that peak
voltages of both V1 and V2 are OV within z20mV peak (2 minor scale divi-

sions).
*Note

These potentiometers are accessible through

an adjustment hole in the shield cover of each

sub-board.
fmm— Troubleshooting hints — — w we e o v o %
| i
I If either A4ATR] or A4AZR1 adjustment can not be |
I achieved, excessive pinch-off current in A4A1Q1 or |
| A4A207 is a probable cause of the trouble. These
' transistors should be selected in terms of their
; current characteristics. :
b o e e e e ——— . — — — _

9. Reconnect coaxial cable SMB connectors to A4A1J4 and A4A2J4.

5-21. TEST SIGNAL LEVEL ADJUSTMENT (A3).

5-22. This adjustment properly sets test signal level variable range and
calibrates front panel level control dial (dial accuracy is unspecified}.

RF VOLTMETER

U
SOF
< J>
v © ®¢ 0

—1

BNC to BNC cable $

Figure 5-3. Test Signal Level Adjustment Setup.

EQUIPMENT:
RE Voltmeter ...uirinriironnrnrsrnssnns HP 3403C
or HP 400F
Voltmeter input cable .......... BNC to BNC cable

PROCEDURE:

1. Connect a BNC to BNC cable between RF voltmeter input and 4275A UNKNOWN
Heupe terminal.

2. Set RF voltmeter range to 1V f.s.

5-9
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Set 4275A test signal as follows:

Test signal freguency .......veon 100kHz
MULTIPLIER L.iviirinnannnns bevarsirens X1
OSC LEVEL v.vvvrviivonnansnnnann fully cw

Read voltmeter indication and note its value,

Voltmeter reading mY rms

Set 4275A 0SC LEVEL control to 0.1 and RF voltmeter range to 0.1v f.s.

Adjust potentiometer A3RS so that voltmeter readout is 1/10 of the

voltage value noted in step 4 (within £ImV rms}.

Set 4275A MULTIPLIER to x1 and RF voltmeter range to 1V f.s.

Set 4275A 0SC LEVEL control knob to its 1V dial scale point on the front

panel,

"‘Adjust A3R1 so that voltmeter readout is 1.00V rms +0.01V,

Note
If 0SC LEVEL control knob has been mechanically
shifted from its novmal position, restore as
follows:
08C LEVEL (V) 1. Rotate the knob fully cw.
0.6
&f‘ - 2. Loosen knob retaining screws {two) and
ser iy set the knob as iitlustrated at left.
o *
;E:1 3. Fasten the knob at this position.
A3RI A%RS A3CI3
1 I I
3 (™ /.
] 1 F“

A3 Board Adjustment Locations.
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5-23. TEST SIGNAL LEVEL FLATNESS ADJUSTMENT (A3).

5-24. This adjustment equalizes test signal level for all selectable test
freauency points.

RF VOLTMETER

5
0 GO
55° o8 © @

5008 Feed thru
Termination

@
BNC to BNC cabie $

A

Figure 5-4. Test Signal Level Flatness Adjustment Setup.
EQUIPMENT:
RF VoTtmeter tuveieerrserannoanescvrssnsananses HP 3403C
or HP 400E
500 feed-through termination ..ovevvvneiennn ~hp- 11048¢
Voltmeter input cable ...iiiiicevnncrnn BNL to BNC cable
(20cm or less)
PROCEDURE:

1. Coanect a 500 feed through termination between 4275A UNKNOWN H cur ter-
minal and RF voltmeter input using a BNC to BNC cable. See Figure b-4.

2. Set 4275A controls as follows:

Test frequency ccviceivescsans 100kHz
MULTEPLIER tvvreneniinencnsnnasnes x1
OSC LEVEL L everniriniuninnnns fully cw

3. Set RF voltmeter range to 1V f.s.

4. Read voltmeter indication and note its value,
Yoltmeter reading my rms.

5. Set 4275A test signal frequency to 10MHz.

6. Adiust trimmer capacitor A3CI3 so that voltmeter readout is identical to
the value noted in step 4 (within +10mV rms).
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5-25. BRIDGE BALANCE ADJUSTMENT (A2).

5-26. The bridge balance adjustment is comprised of two independent adjustments
for bringing measurement bridge circuit into the optimum balance condition and
for maximizing accuracy of measurement. The adjustments included are:

1} Bridge zero offset adjustment.
2) Balance control phase tracking adjustment.

1. Bridge zero offset adjustment (preliminary}.

This adjustment is a preliminary operation to facilitate optimizing the

bridge zero offset adjustment. By apprepriately performing the zero offset
adjustment, any balance control phase error which could cause a stight bridge
unbatance with a resultant offset count error in the measurement display out-

put to occur is minimized, Final adjustment should be done after the phase
tracking adjustment is completed.

AZRI3 AZ2RI4
|
(K]
TPi TP3 UD TP4
o} [o] ]
TR2
o
Open _
termingtion | f 1 I

A2 Board Adjustment Locations,

Figure 5-5. Bridge Zero Offset Adjustment Setup.

EGUIPMENT:
Open termination ........... HP 1606747 Standard
Resistor Set
Note
1f the 16074A Standard Resistor Set is unavailable,
use two BNC cables (10cm long).
PROCEDURE :

1. Set 4275A CABLE LENGTH switch to "0" position.

2. Connect "Open' termination {of the HP 16074A Standard Resistor Set)
direct to 4275A UNKNOWN terminals.

Note
Otherwise, connect Hcor and Hpeor terminals together

with a short BNC cable., Similarly connect L cur and
Leor terminals together, '
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Set 4275A controls as follows:

DISPLAY A function ...vveieinvivocannns R
Test signal frequency ............ 100kHz
MULTIPLIER ........ e eeiuetrarrer s X1
0SC LEVEL wiciienrnreiaernnnonnns fully cw
SELE TEST wvvvvuvesnnrovonsnrancansvns on

Press A% key to select self test step "7". Test step number "7" is dis-
played in DISPLAY A unit indicator as illustrated below:

PISFLAY A

Adjust A2RT3 {0ST ADJ) so that DISPLAY A readout is .00+30 counts.
Adjust A2R14 for {0S2 ADJ) for .00:30 counts on DISPLAY B,

Since the AZR13 and R14 adjustments interact, alternately perform steps
5 and 6 until both DISPLAY A and DISPLAY B readouts meet the allowable
range limits.

Set tesf signal frequency to 4MHz and verify that both DISPLAY A and
DISPLAY B display outputs are .00 within 30 counts. [f either of the
display outputs exceeds the test limits, repeat steps 5 and 6.

i ]
I If either A2R13 or A2R14 adjustment can not be !
| achieved, an excessive output offset voltage in |
i AZ2U3 or A2U4 is a probable cause of the trouble. |
| |

2. Balance control phase tracking adjustment.

This adjustment optimizes the bridge circuit balance settling time (when a
sample device is connected to the UNKNOWN terminals).

OSCILLOSCOPE

To AR TP4
L 4275 A

PUL.SE GENERATOR

b © 5o
O s oo
Vo . 68
; el 5 8 pooopd O ooo O
| R

poono O 0ODOD

o © Q o]

R oV
BNC 10 BNC cables Reed reloy

Figure 5-6. Balance Control Phase Tracking Adjustment Setup.
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EQUIPMENT:
OSCILLOSCOPE . uicvevnvennvarsosrososesnsnnsasosnsssase HF 17404
Probe (1OM2, 10:71) teveeeerevesurnconnnvnnnassvenns HP 10004D
Pulse GENerator .....eecscesnsovonssosavsoransscasns HP 8011A
CabTe tiiirreecverccnacanntscriassoonnsnsans BNC to BNC Cable
(10cm long, 4ea. required)
............................................. BNC cable
Reed relay {BY) veeereveneieones -hp- 0490-0916 or equivalent
Resistor: 5900 vieveverrcnnrsnesvansns -hp~ 0757-0416 (511}
BKE vrvvoncennnsnsnncscanns ~hp- 0757-0438 (5.17ka)
Bracket ..oveeviinianincanans ererereases HP 16048A accessory
PROCEDURE :

1. Connect test eguipment as illustrated in Figure 5-6.
Note

Connect-a short lead {0R) instead of resistor R
shown in the fidure.

2. Set 4275A controls as follows:

DISPLAY A function suveervrrvronnnrnnsn R
Test FreqUenCy cuieveeeeesencasvscse 10MHz
MULTIPLIER iiviivocrrscvaronacsnasens X1
0SC LEVEL ..ovuiiieissmsnnancens fully cw
SELF TEST tiiriiiiinenesnnenononccns we ON
CABLE LENGTH ..iiviivivsnnnranernsannns 0

3. Press REF VALUE STORE key.

4. Press 42758 LCRZ RANGE UP and DOWN key until self test step "21" is
selected. The selected test step number is displayed in DISPLAY B unit
indicator as shown below:

RISPLAY B

2 unit is displayed
in DISPLAY A.

RN
5. Set pulse generator output for a bV peak (ovjjl_Y) squarewave with a
periodic rate of 200ms.

6. Set oscilloscope contrels as follows:

Vertical sensitivity ........... 0.2v/div
Sweed BIMe ..oviiviiiieneranraias Tms/div

Trigger the oscilloscope externally from pulse generator.
7. Connect oscilloscope to A2TP4 to cobserve waveform.

8. Adjust trimmer capacitors A2(8 and C13 so that damped vibration waveform
at A2TP4 decays in the shortest time {see illustration beTow),
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10.

1.

2.

13.
14,

15.

16.

3.

Since the A2C8 and €13 adjustments interact, alternately repeat the ad-
Justments several times.

Change 4275A test signal freguency, in turn, to 4MHz, 2MHz and to 1MHz.
Verify that transient time T of the damped vibration waveform at each
test freguency is shorter than that at 10MHz test freguency.

Connect)a 5005 resistor in series with the reed relay contacts (see Fig-
ure b=-bj.

Press 4275A LCRZ RANGE UP and DOWN key until self test step "20" is
setected.

Check that the transient time T of the waveform at A2TP4 is within 20ms
at 10MHz, 4MHz, 2MHz and 1MHz test frequencies.

Connect a 5kit resistor in place of the 500{i resistor,

Press 4275A LCRZ RANGE UP and DOWN key until self test step "31" is
selectad. Set test signal freguency to 10MHz.

Adjust trimmer capacitors A2C9 and C14 so that the transient time T of
the waveform at A2TP4 is as short as possible.

Check that the transient time T is within 20ms at 4MHz, ZMHz and TMHz
test frequencies,

Bridge zero offset adjustment (final adjustment).

Perform preliminary adjustment procedure steps 1, 2 and 3.

Alternately adjust A2R13 and R14 so that both DISPLAY A and DISPLAY B
readouts are .00 within *30 counts.

€8 Cg C13 Cl14  RI3 ;il‘l

[ |

\ \ | 17

oo oo D
E— ™ I~

AZ Board Adjustment Locations.
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5-27. PROCESS AMPLIFIER GAIN ADJUSTMENT (A4).

5-28. This adjustment eliminates any amplification factor errors from A4
Process Amplifier so that bridge circuit vector signal voltages are exactly
detected thus maximizing accuracy of measurement.

BNC toBNC
cables

_ Figure 5-7. Process Amplifier Gain Adjustment Setup.
EQUIPMENT:

Connection cable {10cm long} ........... BNC to BNC cable
2ea. required

BNC Tee adaplter ioiveiieicarscscssncnonas ~hp~ 1250-0781
Note

The relative difference in cable length of the two
BNC cables used must be within =0.3cm.

PROCEDURE :
1. Connect BNC cables and a BNC Tee adapter as illustrated in Figure 5-7.

2. Disconnect coaxial cable connector from AT1J2 (Lc) and connect it to
A4AT34 in place of the normal cable connector.

3. Set 4275A controls as follows:

DISPLAY A function +.oevivnvnnvonoesnses R
Test signal frequency.eveesevennss 100kHz
MULTIPLIER tivreurvnvvnonansarnscnncnns X1
0SC LEVEL svviiinionirncnncnanen fully cw
SELF TEST vivvrvriansncaosasnnnacnonss on

4, Press REF VALUE STORE key.

5, Press LCRZ RANGE UP and DOWN key until self test step "20" is selected
and is displayed in DISPLAY B unit indicator as shown below:

f PDISFLAY B

Modal 4275A
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Adjust potentiometer A4ATR8 so that DISPLAY A display output is -100000
within 20 counts.

. Set test signal frequency to 10MHz.

Adjust trimmer capacitor A4A1C3 so that DISPLAY B dispiay output is
.000 within 20 counts.

Note

Check that DISPLAY A readout is within 100000+300
counts {after doing the A4AIC3 adjustment).

Reconnect the cables shifted in step 2 to their normal connection points.

————————— Troubleshooting hints -~ — — — — — —~ —

If the A4ATC3 adjustment can not be achieved, change
value of A4A2C3 (normally 3.6pF) to a value calculated

from the DISPLAY B offset count by using the equation

below:
A4ATC3 s in its fully ccw position --

Value of ASA2C3 = (5.6 + Q?%?ESMMML ) pF

A4ATC3 is in its fully cw position --

Value of AdAZC3 = (1.6 - 2EfseLcount ) o

C3 se1ectéb1e value ranée is OpF to 8pF.

R8 C3

Mg
L3
[

E— — r—

A4 Board Adjustment Locations.,
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Section V

Paragraphs 5-29 and 5-30

ADJUSTMENTS

Mode |

&L /0A

5-29. ATTENUATOR ADJUSTMENT (A5, A4).

5-30. This adjustment eliminates errors in the attenuation circuit attenuation
ratios from AS A-D Converter input circuit for maximizing accuracy of measure-
ment for each test signal level setting. This adjustment consists of four ad-
justment steps, which are:

1) 1/2  attenuator adjustment (A5)
2) 1/4 attenuator adjustment {(Ab)
3) 1/10 attenuator adjustment (A4)
4} 1/100 attenuator adjustment (A4)

2 ®00H 1T~

50f Feed thru
termination

(a) (b}

Note: Do not extend Ab board.
Figure 5-8, Attenuator Adjustment Setup.

EQUIPMENT:
500 feed-through termination ....vvvvuennnnsn ~hp- 11048C
Connection cable (10cm Tong) .ovvvvenns BAC to BNC cables
2ea. required
PROCEDURE:

1) 1/2 attenuator adjustment,

1. Connect a 500 feed-through termination and two BNC cables to 4Z75A
UNKNOWN terminals as shown in Figure 5-8 (a).

2. Set 4275A controls as follows:

Test signal frequency «vcvvesesess 100kHz
MULTIPLIER L .uveieiiionnsvannnnnnannss x1
0SC LEVEL uinvieiiivinennsnnnas fully cw
CABLE LENGTH 4ivenicncconravncnonnnnsen 0
SELF TEST tirriiiiiiiciinnnansnsnnnnas on

3. Press DISPLAY B function Q button to select self test step "2". The
test step number "2" is displayed in DISPLAY A unit indicator as shown
below:

DISFLAY A

A= a
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Model 4275A Section V

Paragraph 5-30
ADJUSTMENTS

4, Adjust potentiometer ASR11 so that DISPLAY A display ocutput is -100000
within =10 counts,

5. Set test signal frequency to 10MHz.

6. Adjust potentiometer ASR4 (1/24 ADJ) so that DISPLAY B display output
is .00 within 20 counts.

Note
Check that DISPLAY A display output is -10000C
within 600 counts after doing the ABR4
adjustment,
2} 1/4 attenuator adjustment.

1. Remove 500 feed-through termination and commect BNC cable between
UNKNOWN H cur and Heot terminals. See Figure 5-8 (h).

2. Set 4275A controls as follows:

Test signal frequencty .....vvveves 100kHz
MULTIPLIER vreuiiiniiiianinsnennsnans %1
OSC LEVEL v iviverinenacrensanass fully cw
SELF TEST tinierecnrarcnenenancnnennas on

3. Press DISPLAY B function ESR/G key to select self test step "3",
DISPLAY A unit indicator displays the number "3" as shown below.

DISALAY A

4, Adjust potentiometer ASR16 so that DISPLAY A display readout is -100000
within 10 counts.

5, 3Set test signal freguency to 19MHz.

6. Adjust trimmer capacitor ABCI5 (1/4 ¢ ADJ) so that DISPLAY B display
output is .00 within £20 counts.

Note
Check that DISPLAY A display output is -1000C0

within %600 counts (after doing the A5C15
adjustment.

= Ri20
Ci5
|
Ri}
g RIS

I 1 ™

A5 Board Adjustment Locations,
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Paragraph 5-30

Model 4275A

ADJUSTMENTS

5-20

3)

1.

1/10 attenuator adjustment.

Connect BNC cables to UNKNOWN terminals as shown in Figure 5-8 (b).

Set 4275A controls as follows:

Test signal frequUency ..vveaveases 100kHz
MULTIPLIER Luevvnneiuvionensnnsnnns x0.1
OSC LEVEL v.vvinvsncenarsosnoans fully c
SELF TEST tvevvnnncensasssnsccanrnnsnns on

Press DISPLAY B function X/B key to select self test step "4".
DISPLAY A unit indicator displays the number “4" as shown below.

K iy

Adjust potentiometer A4A3R10 so that DISPLAY A display output is -100C00
within z10 counts.

Set test signal frequency to 10MHz.

Adjust trimmer capacitor A4A3C3 so that DISPLAY B dispiay output is .0G
within £40 counts.

Note

Check that DISPLAY A display ocutput is -1000Q0
within #800 counts (after doing the A4A3C3

adjustment),
A4A3CH A4p4C3
A4A3R? A4A4R2 i
[
| £ £y
¥ !
; i l -

A4 Board Adjustment Locations.
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Model 4275A Section V
Paragraph 5-30

ADJUSTMENTS

4) 1/100 attenuator adjustment.
1. Connect BNC cables to UNKNOWN terminals as shown in Figure 5-8 (b).

2. Set 4275A controls as follows:

Test signal frequency «vveeevensas 100kHz
MULTIPLIER v.vieeviinanrvancnoncans x0.01
OSC LEVEL .ovevvvonacearnanansos fully cw
SELF TEST vhniivececonsvessnssonasans on

3. “Press DISPLAY B function L/C key to select self test step "5”.
DISPLAY A unit indicator displays the number "5" as shown below:

DISPLAY A

4, Adjust potentiometer A4A4R2 so that DISPLAY A display output is -100000
within 210 counts.

5. Set test signal freguency to TOMHz.

6. Adjust trimmer capacitor A4A4C3 so that DISPLAY B display output is .00
within 40 counts,

Note
Check that DISPLAY A dispiay output is -100000

within =800 counts {after doing the A4A4C3
adjustment).

5-21
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Section V Model 4275A

Paragraphs 5-31 and 5-32
ADJUSTMENTS

5-31, TEST SIG LEVEL CHECK ACCURACY ADJUSTMENT {A3, A2).

5-32. This adjustment appropriately adjusts the test signal Tevel monitor
circuit for appropriate sensitivity and frequency flatness to maximize the
accuracy of test signal level display (FREQUENCY/TEST SIG LEVEL display} for

all test signal level and frequency settings.

S
HO°

& PB
g6 60 ©

? BNC to BNC cable ?

Figure 5-9. Test Signal Level Check Accuracy
Adjustment Setup.

FQUIPMENT:
RE VoTtmeter vurievnncacscrnennareansennas HP 3403C
or HP 400E
Voltmeter input cable ........c.... BNC to BNC cable
Open termination .....ceeecivveenss HP 76074 Standard
Resistor Set
Note
1f the 16074A Standard Resistor Set is
unavailable, use two BNC cables (10cm Tong).
PROCEDURE:

1. Connect "Open" termination {of the HP 16074A Standard Resistor Set) to
42757 UNKNOWN terminals.

Note
Otherwise, connect Hcowr and Hoeor terminals

together with a short BNC cable. Similarly
connect L ¢k and L =07 teyminals.

2. Set 4275A controls as follows:

DISPLAY A function ...eevivernienneennns C
DISPLAY B function ...ivevvvinennes ESR/G
Test signal frequency ..cvveevsvee. 100kHz
MULTIPLIER vviiiiiiniiiiicisinenonnas x1
OSC LEVEL iiviiiiiiicienienannsnennnss 1
LORZ RANGE . .ieieirin i iininiinennns AYUTO

5-22
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ADJUSTMENTS

Note

Set 0SC LEVEL control knob %o its "1" dial
position (not to its full cw position).

Note

Check that both DISPLAY A and DISPLAY B
display outputs are .0£20 counts,

3. Press and hold TEST SIG LEVEL CHECK V key.

4. Adjust potentiometer A3R1 sc that FREGUENCY/TEST SIG LEVEL display output
is 1,00 (V) within =1 count.

*Note

If the A3R1 has been well-adjusted (and
need not be adjusted), omit steps 5 and 6
that follow.

*5. Connect RF voltmeter input to 4275A UNKNOWN Hcuor tevminal with a BNC to
BNC connector as shown in Figure 5-9.

*6. Adjust potentiometer AZR92 for 1.00V=0.0TV rms on the RF voltmeter in-
dication.

7. Set test signal frequency to 10MHz. Connect “"Open" termination to 4275A
UNKNOWN terminals.

8. Check that FREQUENCY/TEST SIG LEVEL display output is 0.90 (V) within
x5 counts.

Note

Do not use an extender board with A3 bhoard
for this check.

Note

Test signal level actually faills o about
9.9Y rms at 10MHz.

9. If the display output is too high or too low, change value of capacitor
A3C76 (normally 51pF). Increasing the capacitance value increases the
displayed voltage value. Adjustable capacitance value range is 30nF

to Z00pF.
A2 R92
| AZ bouard

1 1 .
A? Board Adjustment Location.
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Paragraph 5-32
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Confirmation check 1}

Set MULTIPLIER to x0.1 and to x0.01. Check that the test limits given in
the table below are satisfied {at iCMHz).

MULTIPLIER .
Setting TEST SIG LEVEL display

x0.1 .088 to 112

x0,01 .007 to .013

Confirmation check 2

a. Connect "Short" termination {of the HP 16074A Standard Resistor Set) to
4275A UNKNOWN terminals.

Note

Otherwise, connect short BNC cables
and BNC Tee adapters as illustrated
at jefti.

b. Set 4275A controls as follows:

DISPLAY A function ....eccvevnrnsearines R
DISPLAY B function ....ivevevvnmeenns X/B
Test signal frequency .....vveeons 100kHz
MULTIPLIER i vivvvronsenvensvcnnaanss %1
OSC LEVEL vvevecnoncrnrnsnoanananesasss 1
ECRZ RANGE .. .. iviuenvcrnnanroncanes AUTO

¢. Press and hotd TEST SIG LEVEL CHECK mA key.

d. Check that FREQUENCY/TEST $IG LEVEL display ocutput is 1C.0mA within
+0. bmA,

5-24
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Section V
Paragraphs 5-33 and 5-34

ADJUSTMENTS

5-33,

5-34.
fier which compensates for test signal propagation losses in the range resistor

CMR AMPLIFIER GAIN ADJUSTMENT {(A1;.

This adjustment properly sets the amplification factor of Al CMR ampli-

circuit {internal wiring losses) to maximize accuracy of measurement.

EQUIPMENT:
Cable (10cm 10ng) evvvovnvns BNC to BNC cable
PROCEDURE : |
1. Connect 4275A UNKNOWN Hcour and Heor terminals together with a short BNC

cable.

Set 4275A controls as follows:

Test signal frequency .......... 100kHz
0SEC LEVEL .ivnvneninninennnens fully cw
SELF TEST 4eveonvnscncansnnncnccnons on

Press REF VALUE RECALL key to select self test step "8". DISPLAY A unit
indicator displays the number "8" as shown below.

DISPLAY A

Adjust potentiometer AIR3 for minimum display readout (less than 10
counts}) on DISPLAY A.

Note
1f the ATR3 adjustment can not be achieved, change

value of ATR4 (normally 3162). Adjustable range is
2568 to 3168,

Ri!R;ZER:S ?5
oo O vHone Oeg
[}
— [ ~

ATl Board Adjustment Locations.
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Paragraphs 5-35 and 5-36

Model 4275A

ADJUSTMENTS

5-26

5-35, RANGE RESISTOR ADJUSTMENTS (A1).

5-36. The range resistor adjustments fix the values of the bridge circuit ref-

erence resistor elements (range resistors) to maximize accuracy on each meas-

urement range. The adjustments are made by connecting a standard resistor or

a standard capacitor as a DUT, and by setting the range resistor adjustment

potentiometers and phase compensators for the calibrated values of the standard
on measurement display outputs.

EQUIPMENT:
Standard resistors .....ivevvsnn HP 16074A Standard
(1000, Tk, 10k, 100k+0.03%) Resistor Set
10pF Standard capacitor (#0.03%) ........ HP 16382A
Note
The HP 16382A 1is a component of
the HP 16380A Standard Capacitor Set.
PROCEDURE:

1} Range resistor adjustments.

1. Set 42757 controls as follows:

DISPLAY A function soveeeniernriiannnss R
DISPLAY B function ..veveereniannnoanes X
Test signal frequency ...ovveenvan 100kHz
MULTIPLIER woiiiniiiiiiinvnnnnnnnnns x0.1
O0SC LEVEL vevvvivinieennonssnsss fully ¢

SELF TEST vvnenrireiiiiviarconannnnss on
CABLE LENGTH switch o .vivvinieinnnnonen 0

2. Press REF VALUE STORE key. Self test step number "21" is displayed in
DISPLAY B unit indicator as shown below:

BISPLAY &

3. Press LCRZ RANGE UP or DOWN key to select self test step "50" {monitor
DISPLAY B unit indicator display).

4. Connect a 100k9 standard resistor (direct) to 4275A UNKNOWN terminals.

5, Adjust potentiometer AIR31 so that DISPLAY A display output is the cal-
ibrated value of the standard resistor within £20 counts,

Note
Unit indicator displays "uS" instead of ki,
6. Press LLCRZ RANGE DOWN key once to select self test step "40",
7. Connect a 10k standard resistor in place of the 100k% resistor.

8. Adjust potentiometer ATR30 so that DISPLAY A display output is the cali-
brated value of the standard resistor within 20 counts.
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Section V
Paragraph 5-36

ADJUSTMENTS

10.
1.

12.

13,
14.

Press LCRZ RANGE DOWN key once %o select self test step "30".
Connect a 1k standard resistor in place of the 10kt resistor,

Adjust potentiometer AIR29 so that DISPLAY A display output is the cali-
brated value of the standard resistor within 28 counts.

Press LCRZ RANGE DOWN key once to select self test step "20",
Note |
DISPLAY A unit indicator displays "ms".
Connect & 100n standard resistor in place of the 1ka resistor.

Adjust potentiometer ATR28 so that DISPLAY A display output is the cali-
brated value of the standard resistor within +20 counts.

2) Range resistor phase adjustments.

1.

Set 4275A controls as follows:

DISPLAY A function ..iveieiieinnanonenns ¢
DISPLAY B function ...ceevervvnernsvaea D
Test signal frequency cvevevaeeens 100kHz
MULTIPLIER L.iieiecnronovsnannnonnns X0.1
OSC LEVEL tuiienvavevccarsnranss fully ¢
SEEF TEST virevivarvenessnsnansonsass off
MIGH RESOLUTION tivivnrivivivnnnnsnens off
CABLE LENGTH switch ..ovvrenenrieivans 0
LCRZ RANGE ...t iiii i AUTO
RI R2ZR3 €5  C23 R28 Ci9 R29C20R30C2I R3I C22
Pl | AL W N T S A 4
LR | L] H LY A
=T = LI o
.

Al Board Adjustment Locations.
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Paragraph 5-36

ADJUSTMENTS

Model 42754

5~28

Connect a 10pF standard capacitor direct to 4275A UNKNOWN terminals.

Adjust trimmer capacitor AI1C22 so that dissipation factor readout on

Note

Test leads should not be used for any phase

adjustment.

DISPLAY B is within the range of .0000 and .0004,

Set test signal freguency to 1MHz.

Adjust trimmer capacitor AIC21 so that dissipation factor readout is

within the range of -.0001 and ,0003.

Set test signal frequency to 10MHz.

Adjust trimmer capacitor A1C23 so that capacitance readout on DISPLAY A
is the calibrated value of the standard capacitor within 220 counts
(+x0.02pF).

Adjust trimmer capacitor A1C20 so that dissipation factor readout on

DISPLAY B is .G010 within %20 counts.

If any trimmer capacitor adjustment can not be
achieved, firstly try to the particular range

resistor s1lightly upward on

the printed circuit

board (to reduce stray capacitances).

It A1C21 adiustment can not
value of capacitor AIC27
Increasing the capacitance
DISPLAY A display counts.
range is 0 to 10pF,

If A1C23 adiustment can not
value of capacitor A1(C28
Increasing the capacitance
DISPLAY A display counts.
range is 37 to 87pf,

If A1C20 adjustment can not
value of capacitor AIC26
Increasing the capacitance
DISPLAY B display counts.
range is 0 to 10pF.

be achieved, change
{(normally 7.5pF).
of (27 decreases
Adjustable value

be achieved, change
(normally 62pF).
of C28 decreases
Adjustable value

be achieved, change
{normally 5.1pF?
of {26 decreases
Adjustable value
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Paragraphs 5-37 and 5-38
ADJUSTMENTS

5-37, CMR AMPLIFIER 2MHz GAIN ADJUSTMENT (A1).

5-38, This adjustment optimizes CMR amplifier gain (preliminarly adjusted in
paragraph 5-34) to maximize accuracy of measurement at 2MHz test signal fre~-
quency.

Test leads

100CpF

EPETSYEY

Figure 5-10. CMR Amplifier 2MHz Gain Adjustment Setup.

EQUIPMENT:
1000pF standard capaciior .........4. HP 16384A
Test Teads {Tm 10NG) vvvvernenvnnnens HE 16048A
Note
The HP 16384A is a component of
the Hp 16380A Standard Capaciter
Set,
PROCEDURE :

1. Set 4275A controls as follows:

BISPLAY A function ,..ceieiiiiennnnnnes C
BISPLAY B function ....vvevevneneneivse D
CIRCUIT MODE tuveevevnsvnnnnnsnnnnnn AUTO
Test signal frequency .oveevosearases Z2MHz
MULTIPLIER cvvvivionnnrnnocnanananns x0.1
OSC EEVEL teviniriiieiicnvnennn fully ¢

CABLE EENGTH o.vvneiinnrnannoornsncnas G

2. Connect a 1000pF standard capacitor direct to 4275A UNKNOWN terminals.

3. Read dissipation factor display output on DISPLAY B and note its value
as "X,

4, Set 4275A CABLE LENGTH switch to "Im" position.

5. Connect the 1000pF standard capacitor using Im test Teads as shown in
Figure 5-10.
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Paragraphs 5-3% and 5-40

ADJUSTMENTS

6. Read dissipation factor display output (as "Y" value).
7. Calculate the value given by the following équation:

Xadj =-t5

8. Adjust potentiometer AIR3 so that the dissipation factor readout (on
DISPLAY B} is identical o the calculated Xadj value.
9, Repeat steps 1 through 5 until the following condition is satisfied.

Kadj =—K%X-i 5 counts

R3
I Al board
ooo 0 agegs geg
o
p— 1 r

Al Board Adjustment Locations,

5-39, AMHz/10MHz CMR AMPLIFIER AND RANGE RESISTOR PHASE ADJUSTMENTS (A1).

5-40, This adjustment optimizes CMR amptlifier gain and properly sets range
resistor signal phase compensator to maximize accuracy of measurement at 4MHz
and 10MHz test signal frequencies.

Open termination

Test leads

Figure 5-11. 10MHz CMR Amplifier and Range Resistor
phase Adjustment Setup.

5-30
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ADIUSTMENTS
EQUIPMENT:
Standard capacitor 10pF .......... HP 163827
100pF ...... ..., HP 16383A
Test Teads (Im 10RG) vvvvenveeonnn HP 160484
Open termination ......cccoiivienss HP 16074A
Short termination ,.......ccvivaes, Standard
Resistor
Set
Note
The 16074A accessory test leads can be used
as Im test leads (instead of HP 16048A}.
PROCEDURE:

1. Set 4275A controls as follows:

DISPLAY A function ..veeceesssssscsasnss C
DISPLAY B function ,.uccivisvanenvnsnse D
Test signal frequency ..veevevnsesn 10MHz
MULTIPLIER tivenvnninenrennnnveonans x0.1
0SC LEVEL ivvvrerecanccnrnnacan fully cw
CABLE LENGTH ..vvnneriveninincarranens Tm

2. Connect 1m test Teads to 4275A UNKNOWN terminals and to "Open" termina-
tion (of the 16074A Standard Resistor Set) as illustrated in Figure 5-11.

3. Press 4275A ZERO OPEN button to perform (open) zerc offset adjustment.

4. Connect “Short" termination {of the 16074A Standard Resistor Set) in
place of the "Open" termination.

5. Press ZERQ SHORT button to perform (short) zero offset adjustment.

6. Connect a 10pF standard capacitor at end of test leads in place of the
"Short" termination.

7. Read capacitance and dissipation factor display outputs (in DISPLAY A and
DISPLAY B). Note the readouts in counts as follows:

Capacitance vaTue ...vvvvenacsness X counts
Dissipation factor value ......... Y counts

8. Connect a 100pF standard capacitor in piace of the 10pF capacitor.

9, Adjust trimmer capacitor A1C5 so that capacitance display output in DIS-
PLAY A is X counts within =50 counts.

10. Adjust potent1ometer A1RZ so that dissipation factor display cutput in
DISPLAY B is Y counts within x50 counts.

11. Since AIC5 and AIR? adjustments interact, repeat steps 7 and 10 several
times.
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ADJUSTMERNTS

12, Set test signal frequency to 4MHz.

13. Adjust patent1ometer AIR1 so that dissipation factor d1sp1ay output in
DISPLAY B is 00 counts within 20 counts.

14. Disconnect test leads. Set 4275A CABLE LENGTH switch to "0" position.
15. Connect "Open® termination direct to 4275A UNKNOWN terminais.
16. Press 7ERO OPEN button to perform (open) zero offset adjustment.

17. Connect "Short" termination direct to 4275A UNKNCWN terminals in place
of the "Open" termination.

18. Press ZERO SHORT bution to perform {short) zero offset adjustment.

19. Connect a 100pF standard capacitor direct to 4275A UNKNOWN terminals in
place of the "Short" termination.

20. Adjust trimmer capacitor AIC19 so that dissipation factor display output
in DISPLAY B is .0010 within £20 counts.

21. Since AIC5, ATR2, AIRT and A1C19 adjustments interact, again perform
steps 1 through 20 (to improve adjustment accuracy).

i Troubleshooting hints —— — — — — —

! i
| If AICI9 adjustment can not be achieved, change ’
i values of both AIC24 and €25 (normally 4.3pF;. l
| Increasing the value 1increases display counts. 1
| Adjustable value range is OpF to 1CpF. E

o ot o et o o ey e o s s m e o | e e e et i
R 5?12 0'5 ¢i9
oos o sQeCe0a]
O
. | [ 1 _ [

Al Board Adjustment Locations,
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541, =35V INTERNAL DC BIAS SUPPLY ADJUSTMENT (A21} (Opt. 001 only).
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 in response
to bias control input.

A2t lor A23)

160238
— e B3

00aong gooepan & ©

Figure 5-12. Internal DC Bias Supply Adjustment Setup.
FQUIPMENT:

Bias £ontroller ..veivovrosnmnsnsnnonnnranannsnn HP 160238
Bigital VolImeIer ..uveeeieavensnenennonenaianns HP 3465B

PROCEDURE:

1. Set 4275A controls as follows:

DC BIAS Switch.iiveiveriinraneaneanncens +35y MAX
DISPLAY A function ..v.veieeeacssrnnoansnsnss ¢
TRIGGER i vvsiiesnnsnsensvssnonsosnenacns MANUAL
MULTIPLIER tivvroveenccnsoononnonssnasvans X .01
OSC LEVEL wveieneroonecsnasecnronanss Fully CCH
Other Controls voveesceranranvenes Any Settings

DC BIAS Selector SW ..... INT 35V/700V (C<.TuF)
{rear panel) _

2. Set 16023B DC Bias Controller thumbwheel switch tc 0.00 and connect
its 24 pin male connector to INT DC BIAS CONTROL Connector on the
4275A rear panel. See Figure 5-12,

3. Take out A?1 board. Install extender board in A21 slot and install
A27 board in extender.
CAUTION:

Before taking A2%1 board out, DC Bias connector
board must be pulled out toward the rear panel
by loosening iis two screws.

4, Set DYM controls as follows:

FUNCTION vuvnvnnnonns v
RANGE t.vvevnvennn 200V

5. Connect DVM plus input to the negative tead of A21C19 (-42V) and
minus input tc the positive tead of AZICIS (GNDYY) with dual banana
to alligator clip cable.
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ARJUSTMENTS

6. Adjust AZIR83 so the BVM reads -42V=(.1Y and check that the voltage
across A21C18 is within +42,0V+1.0V.

Note

Change DYM range control to the appropliate
setting for the adjustments that follow,

7. Change 160238 thumbwheel switch setting to -.00Vx1. Press ENTER button.

8. Connect DVM plus input to A21TP3 and munus input to XAZ1 16R connector
pin {GND\Z).

. Adjust AZTIR1Z until the BYM reads OVz0.ImV,

1G. Change 16023B thumbwheel switch setting to +.,00¥x1, Press ENTER button.
11. Adjust AZIR1T until the DVM reads OVz0.ImV.

12. Remove DVM plus input from A21TP3 and connect it to TPZ.

13. Adjust A2TR8 until the DVM reads OV=0.lmV.

14, Change 16023B thumbwheel switch setting to -9.00¥ x1. Press ENTER button..
15. Adjust AZ21R13 until the DVM reads -9V, 002V,

16. Remove DVM input cable and 160238 from 4275A.

Note

Atthough the variable resister AZIR48 is
mountad on the A2l board, it is a “factory
only" adjustable component and s not
field adiustabie.

5-42, £100V INTERNAL DC BIAS SUPPLY ADJUSTMENT {A23) {Opt, 002 only).
PURPGSE and EQUIPMENT:

Same as in Para. 5-41.
PROCEDYRE :

1. Set 4275A controls as follows:

DC BIAS SWIECH tiivevesscornnnsncnons +200Y MAX
TRIGGER L.vewnns ceemviereorososrrons e ous MANUAL
DISPLAY A function ...ceeeescues ereresenanans C
OSC LEVEL .iieeinvesvanvansccnnacnnns Fully CCW
Other Controls tviiievecvvvoonenns Any settings
DC BIAS Selector SW ..... INT 35V/100V (Cg.luF)

(rear panel)

2. Set 160238 DC Bias Controller thumbwheel switch to .000 and connect its
24 pin male connector to INT DC BIAS CONTROLLER connector on the 4275A
rear panel. Refer to Figure 5-12 except for the difference in test pins
and board number.
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10.
11.
12.
13.
14.
15,
16.
17.

Take out A23 board. Install extender board in A23 slot and install AZ23
board in extender.

Note

Before taking A23 board out, BC Bias connector
board must be pulled out toward rear pannel by
Toosening its two screws.

Set DVM controls as follows:

FUNCTION ..vvvnenereane v
RANGE ...vvevvencons 200V

Connect DVM plus input to the negative Tead of A23(C26 and minus input
to the positive lead of A23C26 with dual banana to alligator clip cable.

Adjust A23R55 until the DVM reads -42.0V+0.1V.
Note

Change DVM range control to the appropriate
setting for the adjustments that follow:

Connect DVM plus input to the A23TP2 and minus input to the XAZ3 16R
connector pin (GNDR/).

Set 16023R thumbwheel switch control to -.00V¥x1. Press ENTER button.
Adjust A23R11 until the DVM reads OV:0.1mV,

Change 16023B thumbwheel switch setting to +0.00x1. Press ENTER button,
Adiust AZ3R1I0 unrtil the DVM reads 0V=0.TmV.

Disconnect DYM plus input from A237P2 and connect it to TP1.

Change 16023B thumbwheel switch setting to —O.OOVXE. Press ENTER button.
Adjust A23R8 until the DVM reads 0Vi2mV,

Change 160238 thumbwheel switch setting to -9.00Vxi. Press ENTER button.
Adjust AZ3R9 until the DVM reads -90V+40mV,

Remove DVM input cable and 16023B from 4275A.

RB RIl{ Ri2 Ri3 RE R9 RIO RII
- / N

T 1 1 S Il ,/
[} o ] e 3 from J e Jnane 3 s

R?s R55

™ — - 1 1 I

A21 Board Adiustment Locations. A23 Board Adjustment Locations,
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6-1. INTRODUCTION.

Section VI
Paragraphs 6-1 to 6-6

SECTION Vi
REPLACEABLE PARTS

6~5. REPLACEABLE PARTS LIST.
6-2. This section contains information for 6-6. Table 6-3 is a 1list of vreplaceable
ordering parts, Table 6-1 Tists abbrevia~- parts and is organized as follows:
tions used in the parts 1ist and throughout
the manual. Table 6-3 1ists all replaceabie a, Electrical assemblies and their compo-
parts 1in reference designator order. Table nents in alphanumerical order by refer-
6-2 contains the names and addresses that ence designation.
correspond to the manufacturer’s code numbers.
b. Chassis-mounted parts in alphanumerical
6-3. ABBREVIATIONS. order by reference designation.
6-4. Table 6-1 T1ists abbreviations used in c. Miscellaneous parts
parts Tist, schematics and throughout the : P :
manual. In some cases, two forms of abbre- X
viations are used, one in all capital letters, d. Iil:igrated parts breakdowns, if appro-
and one fin partial capitals or no capitals. P :
This occurs because the apbrevwatzons in The information for each part includes:
parts Tist are aTways all capitals. However,
in the schematics and in other parts of the a. The Hewlett-Packard part number,
manual, other abbreviation forms with both . . .
lower case and upper case letters are used. b. The total quantity (Qty) in the instru-
ment.
Table 6-1. List of Reference Designators and Abbreviations
REFERENCE DESIGNATORS
A = assembly £ = misc electronic part P = plug v = integrated circuit
B = motor ¥ = {use. Q = transistor v « vacuum, tube, neon
8T = battery FL = filter R = resistor bulb, photocell, etc.
C = capacitor J = jack RT = thermistor VR w voltage regulator
CP = coupler K = relay s = switch W = gable
CR = diode L = inductor T = transformer x = socket
DL = delay line M = meter B = terminal board Y = grystal
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 HnG = mercury NRFR = nlot recommended for
B.F.0. = beat frequency oscillztor gg _ :ou{(s} NSR N “efd replifeiment 5-B - s Bl
BE CU = beryllium copper 2 v nertz : = no ;ep&;;} ey S(.:R B gcot- o
BH = binder head 1F - intermediate freq. repiaceante oF . celonium
RP = bandpass IMDPG = jmpregnated SECT - section(s)
BRS = Brass INCD = incandescent OBD = order by description SEMICON - semiconductor
BWO = backward wave oscillator INCL = include{s} OH = gval head e i silicon
. INg = insulation(ed} OX = pxide -
oW = counter-clockwise . $IL = silver
CER - ceramic T = intarnal SL = slide
MO = cabinet mount only K = kilo = 1000 P = peak SPG = spr‘zr.;g
COMP = compesition iﬁ‘zWA * linear taper [1)3 : pico = 10 SR = split ring
COMPL = complete SH = lock washer H BRZ = phosphor bronze STL = steel
CONN = connector LOG = logarithmic taper PHL = Phillips
cp . cadmlum plate LPF = low pass filter PIV = peak inverse vollage TA - lantalem
CRT = cathode-ray tube . -3 PP = positive-negative- D = time delay
CW = clockwise m = milli = 10 positive TGL - toggle
M = meg = 10 P/O = part of THD - thread
DEPC = deposited carbon MET FLM - metal film POLY = polystyrene T - titanium
DR = drive MET OX = metallic oxide PORC = porcelain TOL - tolerance
A . MFR = matufacturer POS = position{s) i
ELECT = electrolyt X y THRIM =t
ENCAP = :ri;;;u?a:; MINAT = miniature PaT = potentiometer TWT = t;:).nvﬁlier‘l; wave tube
EXY - external MOM = momeptary PP = ;Jee_lk-to—peak
MTG = mounting PT = point « - micro = 16
F‘ = farads MY = "mylar” PWVY = peak working voltage
f = femto = 1671 3 VAR = variable
L = flat head :T"C 22?1;1:: closed vDew # de worklng volts
xp  filister head NE « neon RECT - rectifier Wi = with
N 3 NI PL = nickel plate RF = radio frequency W = watts
G = giga = 10 N0 = normally open RH = round head or Wiy - working inverse
GE = germanium NPQ = neygative pogitive zero right hand voltage
GL = glass fzero tomperature RMO = rack mount only ww = wirewound
GRD = groundied} coelficient} RMS = root-mean square wQ = without 0001-9700
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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 1is given
only once at the first appearance of the part
number in the list,

6-~7. ORDERING INFORMATION.

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

6-9, To order a part that is not listed in
the replaceable parts table, state the full
instrument model and serial number, the de-
scyiption and 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 nas a Spare Parts Kit avaiiable for
this purpose. The kit consists of selected

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

Model 4275A

the Recommendad Spares List ave based on
faiture reports and repair data, and parts
support for one year, A complimentary Recom-
mended Spares List for this instrument may be
obtained on request  and the Spare Parts Kit
may be ordered through your nearest Hewlett-
Packard office.

6-12, DIRECT MAIL ORDER SYSTEM.

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

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

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

¢. Prepaid transportaticon (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,

B-14. Mail order forms
informaticn is avaiiable through your local
HP Office. Addresses and phone numbers are
located at the back of this manual.

and specific ordering

Table 6-2. Manufacturers Code Lists.

NFR KO MANUFACTURER NAME ADDRESS Z1P CODE
(G633 AKTIEBOLAGEY RIFA BROMMA SE
06000 ANY SATISFACTCORY SUPPLIER
[URES ALLEN-BRADLEY CO MILWAUKEE Wi 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
019z8 RCA CORP SOLID STATE DIV SOMERVILLE MNJ {8876
F2in SPECTROL ELECTRONICS CORP CITY OF IND CA 31745
114 FERROXCUBE CORP SAUGERTIES NY 12477
03888 kDI PYROFILM CORP WHIPPANY fd 07981
04713 MOTORCGLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062
37263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW  CA 94042
12954 SIEMENS CORP COMPONENTS GROUP SCOTTSDALE A7 85252
18324 SIGNETICS CORP SUNNYVALE CA 94086
19701 NEPCO/ELLCTRA CORP MINERAL WELLS  TX 76067
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 1880
24355 ANALOG DEVICES INC NORKWOOD MA 02062
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27167 CORNING GLASS WORKS (WILMINGTON} WILMINGTON NE 28401
8480 HEWLETT-PACKARD CO CORPORATE HG PALG ALTD CA 54304
30983 NEPCO/ELECTRA CORP SAN DIEGD CA 92121
32293 IHTERSTL INC CUPERTINO CA o014
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92607
34649 INTEL CORP MOUNTAIN VIEW CA 95051
52763 STETTNER-TRUSH INC CAZENOVIA MY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
721386 ELECTRO MOTIVE CORP SUB IEC WEILLIMANTIC cT 06226
73138 BECKMAN INSTRUMENTS INC HELIPOY DIV FULLERTON CA 92634
75915 LITTELFUSE INC DES PLAINES il 60016
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Table 6-3., Replaceable Parts
Reference HP Part ic| o e Mir
¢ : t Description
Desighation | Number |p| “%Y P Code Wfr Part Number
4y 68278068509 |§ { RANGE REBISTOR g NULL DEVESTOR BD, 4BEY 58480 BURTS=00801
45B7E=20501 |7 PLBGARD, BLANK 28480 8879088501
a8y 8460=2038 § 186 EAPALITORFRD ,atUF vao-eox 160VHE. CER z8uB0 G140e205%
4188 §185s1083 3 84 CAPAGITOR- ~FXD 33uF 76108 25VD 28480 84360=5083
4qts fidgn1085 3 . CAPAGITOR-FXD 33uF +75.10% 2*%\“3«: EEEL olaoawﬂ
a5y fidb-2300 & ] EapaACITORSFUD 1307 ooBY JOOVOE CER Oew3( #8480 116003260
[114 8 Bi2iegind 4 4 CAPACTTORY TANAWEER Sa$5PF 200V FLsMTE EETHS 104384 243580 NOGD
£i6s Pid0=208% 1 CABACITOR=FED 03uF +80«BOK 1o0viC CER 28480 Gipow20es
L46Y 0i84e1077 g ia CAPACITOR-FXD 220uf +50-10% 16YDC 8580 0i&pwiady
a468 0480u1288 § dip CAPACTTOR-FXD 4,7uF 20% 165Y0C 28480 0i80»1088
ARG G160=3443 i 33 CAPACITOR=FYD ,5UP +30=20% %0VDC CEZR 2aa80 0i60=3443
41610 t180=2045 ¥ CAPACITOR=FRD ,014UF +80«20% LOOVHEL CLER 28480 0160=8488
hebey Di86e1483 3 "CAPACITOH-FXD I3uF +75-10% 25VDC 28489 B16owigs3
isbie [FLITY 15 1] § CAPACITORPKD ,01UF o80=R0% toovDL CER 8089 §140=209%
45€45 8140602088 12 CAPACTTOROFXD ,0iyF +60-30% 160VDC CER 25089 0i60=208%
heGsg Gi66o3448 i EAPALITOR=END ,{uF +8po20n ZoybC: CER FELEL eis0=5043
Age8 016602307 [ 3 BAPACITOR=FYD 472F +o8% -300VDC MICA abaBe §140=2307
4ib1p Gi60wa638 ¥ EAPACITORLPYD ,0iyF +60020% 100yDRL EGER 28486 0160w265%
L1113 [FLD R L 1 CAPACITORLFUD ,N? e8GoB0u S0YDE CER 23480 8igoedq4d
L3616 Bi6G=5445 i EARACITORSFYD ,1UP e80oR0ol SOVOE CER 28480 01605443
L1133 0j2i-0038 ] F] EAPAE I TORwY ?aun-asn $,8=385F 380y SETEE §64324 3,.5/18PF NED
YL 65210433 § 4 CaPAETTORSY TAMARRIR 1,308,0PF 20V F437g §87e0303=106
si6ay 32100658 ¥ EAPALITORAY TRMRAIR 1,JeB,4PF a8V FUSTO 187=0393ei0l
agbad 038 whlST 5 BAPACITOR=YV TRAMRuAIR 1,3e8,4PF 2%V 74978 187205837108
A1Eas G58iegies ] EAPACITORey TAMAGCER So23PF 300y PCoMTE 52763 206386 $/38PFLNLEC
hgGRa. Bi6Gegaas 2 g CAPALETORCFYD #,33F ¢u,28PF SgovbC CER 28480 Bibh=RELB
Atbae Bi6ge2ded 2 CAPAEITORSFYD &, 39F +2,35PF So0ybe CER 28460 Big0=2208
hebiy 014022260 & g BRPALITORWPND %, 1PF 4a 3OPF: S50VDE CER 28454 nteuweaso
Agley 018803254 [ 1 ERPACETORLFYD 7, sFF ¢ ABPF. S50YDE CER 23489 G560u2R8
41625 64800208 § ) EAPACETORFYD 23BF: +uBX J00VOL MICA 72136 bM:SEaaudo:oowvzﬁk
asla9 6i86=1077 5 CAPACITOR-FXD 220uF +50-10% 16VEC 28450 6180=4077
A1C80 Giboni0TY § CAPACITOR-FXD 220uf +30-10% 16VDC 25480 44804077
1313 31 616052053 % CAPACITORFED ,04UF +80eB0Y L00VDE. CER 26486 8140=508%
4632 514005059 8 CAPACITORFRE ,GiUF ¢B0w20% 160VDL: CER 28880 302048
55634 B146G=2558 9 CARACITORSPYD ,9iUF <80e28d io0vDE: CER 24080 414602055
ay638 G16t02055 § ERPACITOR«FRE ,01UF ¢BBwRox i100VDE LER 26460 016002055
a5eys 436522088 | % CAPACITORCFED _QiUF +80e20% 1e0vDE CER 28680 016022083
4iE3e 61602659 9 EABAETYORWPED ,65UP ¢80u20R $60YDE CER 848G 14003056
Arley 916002085 9 EARACTYOA=PHD LoiUF #B0w20E 100VOC £ER 2B4B6 056023058
&16%0 0186l 00% g CAPACITOR-FXD 4,7uf 20% 16VDC EB4E0 pi80einEs
AiGe9 418001083 3 CAPACITOR-FXD 33¢F #7/5-10% 28VIC 2848¢ 018005083
AgBug gLo0n108% 3 CAPACITOR-FXD 33uF +75-10% 25VDC 280489 TR
hilny 014663443 1 CAPACYITORSFYD [ 1UF «Boup0y BOYDE CER 284k FRLTTRVES S
as6ap [T LELTT] 1 EAPAETTORFED ,1UF +BDw20k SoyDE CEA $8450 §160a3443
LYY 41603443 i CaPACTTORCFXD ,fuF s84e20% SoyDE CER féa80 [STTLITTY]
Aty Gidoe2g08 4 2 CAPACITORFED 330PF ¢oBy BOGVDL MICA 28480 614008208
hilug G18663307 4 CAPACETORLP YD 4YPF ¢=B8 300VDL MITA asute 0160eER57
a1kap Giépngasy i LAPACITORGFUD ,UF ¢BoeRp% SoVDBE LER T BlebwBads
Agbu? 01891083 3 CAPACITOR-FXB 33uF +75-10% 25¥DC g6udo 6180w5663
b5Cas GifouioBl 3 CAPACITOR-FAD 33uF +75-10% 25¥0C 28480 GiBoni0ad
Atbye B160=3443 i CAPALITOReFND {UF: +800B0% SOVDE CER 2648y 0i60n3H43
41850 1602095 % CAPACYTORPRD ,BIUF +80o20% 10OVDE CER 26480 016022058
hibsy Bib6=t443 H CAPACITORaFYUD  qyP: ¢Beuzox sovbe CER 38480 Bi600BH4E
Atbsq 01801688 5 CAPACITOR-FXD 4,7uF 20% 16 ahs8e oi80e4088
Agbes 01683443 { CAPALIYOREND ,1uF ¢sagaux gHybE LER 28480 01p0=344%
Aefeg 8180ai 085 g CARACTTOR-FXD 4.7uF 20% 16VDC 26480 $i80=108%
hi083 01602266 4 i CAPACITORFED BOPF ¢=8K §00YDE: CER Gewd0 zéuBe fis6edaed
8iC%e 016002204 ] g EAPAGIVOREFYD toopF +oBk JOGVDL MICA 28480 $560-2204
08y 816002088 § BAPACIYORFYD ,niuF +B0=g0% 100v¥DC TER 38480 Gisd=205%
47688 6160e3443 1 EAPACITORRFYD ,{UF. +80s20% BOVDE CER 28480 §1p6=344%
hilig 616003443 4 BAPACIYORCFRD ,1uUF +80u20E 56vDE CEs a8480 Bip0=3443
L1119 0168w205% § CAPACITORSFXD ,0{UF ¢B0=20% 100vOC CER 28460 0i60w208%
a16ny 01603643 1 CAPACTTORPED {UF oB0udpg SoVEL LER pE4BY 0166=3443
hibos 056002249 3 7 EAPACTTORAPXD §,76F Qo.a!FP §90VDC LER Za480 die0eRas
41663 6180e1053 3 CAPACITOR-FAD 33uF #75-10% 20VDC 28480 §160wi08)
&iEbe 85 88e1051 £ 2 CAPACETOR, PXD 186 UF ieY W 28480 418021681
1¥141 818001983 g CABECITOR, FXD 100 UF le¥ ™ 28080 436021081
hgtog S160ugae? ] CAPRCITORTED 4, 7PF +=,8%2F BogyDC CER: 28480 $160=2889
AfEpY 1eh0BR04 ] CAPACITORFUD 1008F +e5% Z00VDL- MIta o4y 0i60oBR04
(1171 0i60u2R08 4 EapaCITOR=FED 3308F ¢oBY 140vDC M1CA 28880 0t60=2208
A3Ee9 Gl60=2180 § 3 CAPALITOR«FUD 3587 +eBY 300vDL MICA 26480 016002150
ET117 ] 016002088 ? EAPACTTOR=PHD ,01uF 60e20% to0VDEC CER 28480 054022058
See introduction fo this section for ordering information
#Indicates factory selected value -3
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Table 6-3

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

Reference HP Part (¢ Q _ Mfr
: " i Descripticn
Designation | Number |0 %Y P Code Mfr Part Number
51671 Gibgo2088 ¥ CAPACITORSEXD ,0iUF +80=20% 100VDE CER 2848¢ 0te0eR055
Y 016002039 9 CAPALITORSFRD ,01UF +80-20% 100VDC GER FLEE 0602058
11134 618go1088 |8 CAPACTTOR-FXD 4,7uf 20% 16VOC 28480 0id0=108%
agc;q 63130e5099 ] i £aBACTPORWFND B IRF v, 250F SQOVDL CER 28460 ¢i5hu00%d
AsEre 046022848 1 CAPECITORFRD ,{UF. ¢B0=pgk S0VOC CER 28488 Bibon3a4l
AsETa GL80-108% |9 CAPACITOR-FXD 4.7uF 20% 16VDE £6480 0L80o108%
#5677 01801088 g CAPACTTOR-FXD 4.7uF 20% 16YDC 28480 pta0aq 08
AtE78 8169=%a43 i CAPACITORSFUD (qUF tan-!nk S0YDE CER. FLLLL] oi60w3H43
a167e GiEooie8s | § CAPACITOR-FXD 4,7uF 20% T6Y] 28480 0180=4D8Y
Ay GLegmR240 ] CAPACITORGPKD {3PF v.s! soovac {ER g¥o%0 28483 015002360
41484 0i6dm3aay i CAPACITORWEXD ,\UF +B0020W B0VDL. CUER 28480 bléd=3Rdl
1111} 0160w2248 3 CAPACIYORCND &, TPK. ¢ B5PF BOQyDE CER 28480 Giptudud
ageas Jik0n34al i CARALITOREND .wr ¢80y S0VOL: CER 284dn fiboe34as
ALLey 030603249 3 CAPACITORFND 4, TBF +o, 29RF S00VDL CER 28480 olededded
agtag ften-poss @ CAPACITOR=PYD ,01UF +80v20% 100VDT: CER 28880 01602039
ALhBg 0§eGe208S L4 CARACEITORCRAD ,0LUF +80=20% $00VDE: CER 28280 0160ug0SY
RLEBY 814003058 g CAPACITORFXD 01UF +80e208 100VDE CER 2Eado 016008088
41488 01b0=g0%% L4 CARPASIYORSRXD O01UF +80u20K 100VDE: CER 20480 016008088
Aftes 0602 0BT 9 CAPACITORRPUD DIUF ¢B0=20% 100VDE: £ER: FLT1n] otedagbdt
ailee Hiafe2053 L3 CAPACITORCFYD ,0iUF ¢80=20% {0OVDC CER. aedee YT LITT]
[XE-L4 46602058 & CAPACITORCFRD 01UF +B0=20% 100VDE: CEX FLIT1 0i60eR09Y
Ai€%R: 616408098 9 CapaCiTORSFXD ,04UF ¢B0=20K 100VOL CER 28480 056002059
54693 $l60ugoss |9 CAPACITORa#XD 0iUF +80-208 100YDC: GER 26480 0i60e303%
A{E8E- Bi40a2088 9 SAPACITOR=FED ,DIUF +80-20% 100vAC CER 28460 016022054
[YEL 3 056022058 L3 CAPACIYORSPUD D1UP. +80s20% 100VDC CER #8480 616002058
Ay GG 5140=3055 L3 CAPALTTOR=FND ,a1yf 80208 1o0viC LER 28400 0160-80338
Agley 5isg=20858 |9 CABALTITORFXD ,014UF +80nZoy 100vOC CER 28480 03403085
AsC%e: 816002088 9 CapAtitTorefyd _p1yf +80w20% 100v2G £Em a8y 6140=2088
45699 di40u0el 9 CARACITORFRD otuf «B0ed0% 100vDE CER zégdo 0ledud098
attiot 01b0=20%3% (¥ CARALITORSFND ,0iuF #20w20% $00vDC CEa FELLN] 016003038
ITIT 0ibgw208% |9 CAPACEITORLFYD ,ptUF ¢BQuRbX f00VDC CER 28480 816002035
438502 6180=1585 |§ CAPACTTOR-FXD 4,74F 20% 16¥DC 28089 0160=1 685
44€163 0480=i0TY g CAPACITOR-FXD 220uf +50-10% 16VDC 28480 0186=1977
446964 01bGwiB?y i3 CAPACITOR-FXD 220uF +50-10% 16VDC 28480 ¢1Eoeio?y
416108 0480m168E 3 CAPACTTOR-FAD 4.7yF 20% 16VDC FEET T 0i80ul08%
A1160 618004088 g CAPACITOR-FXD 4.7uF 20% 16YDC 28480 618001604
agdyg¥ 0180010868 | § CAPACITOR-FAD 4.7uF 20% 16VDC 26480 8180e1068%
Ai€3g6 Giby=i088 | F CAPACITOR-FAD 4,7uF 207 16UDC azd8n | gige=gpat
416109 058pei 088 L3 CAPACITOR-FAD 4.7uF 20% 16VDC EA4BO G180e1068
a1€440 116002889 i CAPACYTORTXD B 2PF +0,25PF S00yDE: CER abdudo Gi60=22%8
AtEyii git0n3aad 1 CAPALITORSFYD {UP oao-ae: SoV0E: CER 28480 61603443
hel1id 018001086 & 3 CAPACITOR-FXD 33uF +50-30% 1 28480 si60=1086
131431 G14002308 LA B LAPAZITORSFRD S{PF 4088 500VD€ HICA Q¢TO 28480 016002208
ALGRY 19010644 i T DIDDE-QwiTCHING 1oV HoMA ANE D0e3§ 23480 1901a 0040
Y1118 190100040 4 BIODE-BnETCHING 3ov S0MA ENS B0s315: 28480 190120040
askng 1963189 | & 3 DioBEsZNR 9,05y 5% DD=Y DB 4% YER4, 087N | 28430 1908=3109
AyGra. 19038149 9 DI00EwaNR- $,0%0 5% DOoF 20w, 4w Tﬂﬂt.b!?l 28480 19083149
AqGrs 196105033 & ig DIODEGEN PRP 180V 200MA~ Dﬂ-? 28486 194100033
L{CRy 196 1wg033 & DIODE=REN PRP 180y 206MA [Dw? 2B4E0 19010033
AgERY 196100033 & DIODE=GEN PRP {8oy Z00M4 DO=Y 28480 15010033
R1CRa 19910083 2 DIGDE=GEN PRP 180V 200MA D0oF 2Ba80 190120033
&16R% £901e6033 2 DIDDE-GEN PRE 180y 200MA DO0xV 28480 1%0t=0033
RiCRLG 19080038 - DIOBE=GEN PRP 180V 200MA DOaY 26080 1905033
E4ERI{ 19010026 ES 8 DIOLE=GEN PRF {40V 200MA DOw? 28480 190tmpodd
35l i90ie0028 -] DICOE-GEN #RP {09V 200MA DOw? 2hudy 19616028
AYEALY 1991c0028 |2 DIGDELGEN FBF 100V 200MA DODw? 264R0 1904 w8025
agéiiye 190400028 8 DIODECGEN PRE {goy 200MA DOY ghado 196100028
AgERig 19ging028 |2 DIODERGEN PRP 100V Z00MA DO=Y 28480 1%0ie0028:
aglRLg 19080029 [ 4 DIOLERPHR RECT g0V TS0MA DOe29 26480 1961=004%
agémiy 198100029 & DIODE=PrE RELT 600V THOMA DOed® 28480 190140029
3L 1901=0089 b DIODE=PWR: RECY 600V THOMA DOwz® 28480 1961003%
agtRye 1961 e0G3% [ DIOLEPHR RELY 400V 7SOMA DCu2§ 28480 {o01a002%
AgEReo 1901000353 & DIODEGEN PRE {80V 200KA DOoT 2BuBdo 190100633
Ajgngy 190120038 H3 DIODEWGEN BRP 150Y FUOMA D0eT #6uda 190120033
AgChype 19010040 i PIODE-BWITEHING 30V SOMA aNE D039 28480 190400080
agéaps 19030049 E3 7 DEUBEGZNR 6,19y 5% DOa=Y P& 4y TLEe 02d% FLETT 1502m0049
AECRES 1661 «0080 1 DIDDE-SNITCﬁ:NG 30y SoMa !NI D0=38 28460 E9pie 040
AgCapg 190800045 1R DYODERZNR 4,18y Sy DOoY PD® GW TEEe, 022X 28480 '] 1902=0049
Ayeng 19020049 ES DIOBEEINR &,19Y % DOa7 FDB 4W TCEs,022% 28480 150200049
A3ERE 1908-51460 L] DIGDETNR 9,08y BY D0u7 PDm 4W Yiwms 0870 2B4Bo 1902#3148
s16AgE 1901 w0048 2 DIGDE-GEN PRE fooV 200%A DOsY za480 1900028
a{ER2e 1902w3002 [] 9 DIGDE2NR 4,80y §% DO« POm, 4y Y0®e,083% #8480 1902=3082.
ailude 19620049 ] DICDERZNR &,1%y 5% 207 Pea GW YL, 022% 2e480 19020004%
AIERET 19010040 H DICDE=BWITORING 3oV 50MA 2NB D0w3S 28480 190ia0040
See intreduction to this section for ordering information
6-4 *Indicates factory selected value
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Table 6-3. Replaceabls Parts {Coni'd).

Table 6 3

Reference HP Part |c o Mifr
: g Ot Dascription fr Par mber

Designation | Number |D \ P Code Mfr Part Numbe
aiKy 0450-0234 § 7 RELAY-REED: 28480
BERE GAs0-0734 g RELAY-REED 28480
hel3 G49G-0240 ! it RELAY, REED 28480
T G490-0240 i RELAY, REED 26080
hgKe 04900834 i RELAY, REED 28480 2490w0234
311 LEL{ AT 1 RELAY, REED 26480 paS0m0R3Y
R{RY 0856w 0R54 1 RELAY, REED 2848 [TLLELFET
A5KB 4900 Rs4 ! RELRY, REED- 28480 [TLILETEY
AKB 6886=023H 1 RELAY, REED 28480 04000234
hilig B4%0o0R38 i RELAY, REZD 28489 4900214
ALKy 042950254 1 RfL&Ya_REﬁD Bo4BD [TLTEYERT
A{K1R G49heaRED ] RILAY~REE 28480 DHBD=CRA0
AIRES 649005260 § RELAY~ %zu 284580 045000840
EiRee [TLIT LT § RELAY-REED 28480 G490u0340
(218 217000089 3 £ CORE=BHIZLDING BEAD 28489 LTOR002Y
Aqkd. ¢1¥0=p0088 3 CORE=BHIELDING GEAD 28480 21700029
ajky 9144w 0R10 i [ SOIL=¥LD i04UH g% GeSQ ,15EDX, 17SLECNDH zBud0 GL 4000210
aghg 9140=0210 i COIL=MLD $00UK 8X BR%0 350, 375L0-N0M #Bu8o L4920
AiL% 91805210 i EOIL=MLD 180UH g% @BSQ , 5580, 3TSLE=N0M 26480 F140mbEL0
Bihg 914000557 | | EOIL=MLD iMH Sy Babt 190X, k4LEaNOM 28480 B140=0137
[11Ya 910060179 i g S0ILaHLD 2EUM jo% GBTE ,{EEDY, ITELELNOM 28480 $540a479
BibE- §§40u5179 1 EDIL=#LD 28UN 10% GE7S ,1SSDY, 37SLGLNOM A6480 LT ETER L
ALEy 1855=0018 6 1 FRANBIBYOR ENP 3T TOs72 Pauzcomw FipjBHE 26480 185320018
AgRg 188400330 L] 1 TRANSTSTOR NP $1 PD=350mW FT=d.506Hz FETLY) 18840130
418" 188600095 & §i FRANBIBTOR. NBN B PDu206MW FYmaQoMHE 28480 18500092
a184. 18885e508] i i3 TRANGIBTLR JoFET yolHAN DeMODE 81 05293 EECEEH]
4188 188325000 [ 1% TRANBIBTOR PNP B PDRIQOMA FTsiloMuy £84B0 108320020
Ai8s 188420548 -9 10 TRANGIBTOR NPN pN9379 41 TO=72 PDmZoOMH o473 aNELTE
aq8y 185020548 8 TRANGIBTOR NPN INELTO 81 TD=7Z PDWpOOMW o413 2NELTY
[¥1:T] (88k=0074 ¥ 28 TRANBISTOR NPN B! PDe30oMw FTapaaMHZ 26480 t854w0gTE
3112 1854<0074 7 TRANBIBTOR NPH 31 PDelooMW FT=apOMNE 28480 (85500071
ay84p 18880091 ? TRANBIBTOR NPN §I PDE3)OMW FTazoMHZ FLILE §8B4e00T]
L1814 185450071 ¥ TRANBIBTOR NPN 81 PORSOOMW FTe200MWE 28480 1884=0071
Ay8p §88HegnTy b4 TRANBIBTOR NPN BI BDuROGMW PPappoMHi 25480 tBEBeQET S
Aifyy 1848420674 7 TRANBIZTOR NPN 21 POW3OOMN FYaR00MMZ 28480 $Egss007T1
Ayley 166470071 7 TRANBIGTOR NPN 81 POBNQOMA FIWZ0OMHI 28480 §BEGw00TY
1§11t 18Gaw007y ¥ TRANGIATOR NPN 8% POs3foMa FTuRooMHZ 2480 188400
b1914 18840808 § TRANGISTOR NPN 2NS179 51 TOe¥2 POS200MM oUTLE INBITY
41049 158500483 H 1 TRARSTSTOR DUAL-FET H-ORANNEL VbDmax=30Y 28480 18580123
AiG18 106300038 & TAANBIBTOR PNP 8] PDE3S0OMA FYeiBoMug 28460 18530020
&481¢ 188420019 3 § TRANGIBTOR NBN 81 YOw16 BpElHOMA 28480 165400019
44820 1664=0345 & TRANBIBTOR NPN 2NG179 §f TOe72 PDUEOOMH sU¥13 N517¢
A383) §ES4ngary |V 3 TRANGISTOR NPN £X22224 41 T0w18 PLREQOMK 94713 ngazas
416888 185300007 b 1 TRANBIGTOR PNP 2ZN323L G1 TO=1B PDEIOGMN 94713 N3RS
41053 18840082 2 YRANGIBTOR RPN 8 PCo3yoMH PTReQOMHE 28480 1884eta0R
44038 188420082 2 TRANBISETOR NPN 31 PDB200MW FYBeQOMHZ 20480 18540092
AiRES 185800092 3 TRANSIBTOR NPN 81 PDEROGMK FTRO0OMNI 28480 18560097
Ay Bpg 18840071 7 TRANBIBTOR KRN BI PDwS0GMW FTaRpoMHl 28489 §856e0071
Agepy 188400871 b TRANSIETOR MPN 81 PDalooMw FTagoOMKZ #B4BD 188400071
hi8pg t8i8=0071 ¥ TRANGISTOR NPN 81 POulooMW FTepfoMEL AUED §BREa00T]
[31:01) 15840092 FH TRANBISTOR NPN 81 PDR2ooMN FYwo00WHI 28480 1884u0092
41839 1884=00%2 2 TRAKGIBTOR NPN 31 PDeg0oMd RPYSLOOMNE 28480 185400092
L3111 18545092 ] TRANBISTOR NEN 31 POB2OOMW PrE6DOMHE 28480 185420482
43033 188400092 ¥ TRANBIBTOR NPN 3% POB20OMN FTRGOOMHY 28480 18840092
Ag833 18840698 ] YRANBISTOR NEN g1 BDm20aMe FTeba0MHE 28480 {B54n0082
A{0%s 165420092 2 TRANBISTON NPN gl PDu2ooMu FTm&Q0MHE 20489 1EE4e0092
A1958 18680026¢ § 4 TRARSTSTOR MOS-FET PO-100mY ID=15m4 20480 188800264
AjE3y 1854ap071 H YRANBIETOR NPN B PDESOOMN FTagpoMWi 28480 185400071
Argay $883=0020 4 TRANGIBTOR PNP 43 SLAJ00MW PTe{BOMHE 28489 18830020
31417 186300086 i FRANGEATOR PNP § #Da30OMN FTalS0MHZ 28480 165320020
A 639 §8B4n007F1 7 PRANBISTON NBN BT PLRBOOMW FYsapoMH2 20480 186629071
ArSes 16640007 7 TRANDISTOR NPN g1 PLWIGOMH FY®@ooMMl 28480 1684=0071
Aq84 188400071 7 FRARGISTOR KEN BI PDE300MH Fle2oqMHI 26480 18642007
LELLT 188000038 2 TRANBISTOR NBN 21 PDe20oMH FTeogQMMl 2Baey 188400092
4843 188400092 8 TRANGISTOA RPN BI PDRROOMW Fiee(oMHE 28480 1865400092
AjQes 185400082 2 TRANBISYOR NPN BY POWIOOMN FTY®aGOMHI 28480 18849992
LIL) 210023489 $ 1 RESIBTORaTRMR 8K §0X € 81DZeADJ 1-TRN 30983 ET30X802
Ajfig 21603821 & 2 REBIBTOReTRMA 2¢ 10X £ SIDE=ADJ 1aTAN 30983 ET50x202
RiRY 21002432 4 ¢ REBIETOR=TAMR §00 10% C GIDE«ADJ 1=TRN 30983 EYS0X)0t
4484 06RSuzibs H s REGIETOR 316 L% ,135W P TEOewlfD 24546 Chei/8aT0ul] bRuF
44RE pe2BL008E 1 ] REEIGTOR 464 1% ,13%5W F TCEOeniOD 24548 Chol/BoTOnbbddeF
AjRy 0T8Ta041s 7 16 | REGISYOR 841 {x 9283w F TCepeaing B4546 Céul/Bet0elliRaf
Arly 078700438 3 g REBISTOR § 940 (X L28H F TCegenipd 24546 Clnl/BaTQudif]aF
AgRy. 0FET=0280 H] 4q RESIBTOR 1R 1% .§28K F TCa0es100 24844 Gdel/8aT0ol00] wF
LILLS 442803830 g 1 BEBYSTOR 21,% 1% 125W P TCmisoi(o 03ags pHgSSel /BT 0B RSy
LIE 41 678700440 H 4 REBISTOR 501 1% ,i28W F 70E0eeloe 24844 Cloi/BeT0=301R=F

See introduction teo this section for ordering information
#Indicates factory selected value ,
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Table 6-3

Table 6-3. Replacezble Parts (Cont'd).
Reference HP Part |c a _ Mifr
: : Qt Description Mfr Part Number
Designation | Number |P Y p Code
sy 068301 6358 1 3 RESISTOR (0K 8y ,2%W FC YCwaig0set00 a1i21 LI035
AiRyq 87870440 7 REBEISTOR Bit 1% ,iE9W F YCwoesl00 24348 Clmi/BuT0aS)iRa¥
A4k52 6e8fe1085 ¥ 30 RESTATOR 1K 8% 29 FL TCmad00/4600 a1t cey02%
A4RLS 06832289 3 34 REGISTOR R, BK $Y ,&5%W FC vC8ad400/e¥00 ni121 CBpges
ARt g: 6683=4705 8 43 RESISTOR &Y BX 28K FC TCoald0os+Se0 e112] ceayes
hgRY 4757=10%9 L] 1 REBIBYOR {, 07K 4% L9850 F TCooseitn 24508 Cdul/ButdaldFlel
2Ry §49Eu3B8B. 1 1 REBIBYOR 40,2 1% ,325H F TCs0ew100 zésle Chni/ButlulifRiaf
AR e 06831039 7 ie REZIBTOR 100 9y ,2%W PL. TCRw400/4500 61121 CB101S
Li&Ro 268305009 & 14 REBISTOR 10 8% ,25W FC TLmed480/4500 01188 CB100%
ALRRY 4787=0001 8 iz REBIBTOR 100 1% 1238 F YOWOenl00 BOSke Cliwl /8eT0ni0toF
L] b6B3a470Y 8 REBISTOR 4Y 8% ,25W FL TCwed00/4300 0i121 tBgyes
aiRpy 068304708 & REBISTOR AT 5% ,28M FC TCmo400/e300 - ot cB4T08
JLIT] 078Toa81Y 8 3 REAIBTOR B2 1y 139w F TLedenind gusds (TSI 1Y T
L{REE §787=0801 [ REGIBTOR 100 18 ,12%w F TLRO+=ipd ghdbe Chni/BeThalt)aF
BiREe 6983=1015 7 REBIBTOR 00 5% 23w FG TCRedpdseSoD 011l CE1015
AgRpy 68324009 -3 . REGIEYOR {p 8% ,2sW FC TLeal00/+500 [FRN 3 CBiags
kiRpa 2i0o=g832 t i BESIEYORTRHR 40K 10% C BIDE=ADJ 1=YRN 30983 ET40¥1 03
LYEFL 10063199 [ ] REGIAYOR=TAMR 20 20% ¢ BIDEAD) J=TRN 30983 EY40R20H
s %% 210002413 ¥ ] BEBIETORCTRMR 200 10% C S1DE=ADJ {o¥AN 39085 ET50%20)
LEL1 210002928 [ RESIBTORTRMR 2K 10% € SIDE=ADS 1oTRN 30963 ETEcX202
ARy 6775458 3 RESTEYOR 5, 00K 14 1284 P TCeptelgo 2hB4s ClwisBeToaftlinf
4R3s [T 4 ? REESBYOR, FPXD MET FLM $01,% OH¥ 0,5% (/8
AyRe 27370394 ] g REBISTOR 81,5 1x 1BY% F TCEQys100 24548 Cleil/BatdnBiRicF
hiR3IS 069823338 ¢ g RESISTOR 950 .1% .125W 26480 069803538
aeRis pE¥Ba3ag) 8 5 RESIBYOR 24% 1y 1250 F- TC80ew10D 24346 ChsisBeT0e)5Ral
hiR3y 469602389 1 [ RESISTOR 10,5k 1% ,125W 26480 01698n2339
RIREE 878%e0280 3 AEBESTOR 1K 1% ,12%W 7 TCBOe=100 HEEETY Chul/Bet0mbo0laf
ALREY 44%8.2340 4 1 RESISTOR 95k 1% .12BW 28480 08B BED
AjRug 0p83a5608 § i REBTSYOR %6 5% ,F5K 7C TL8ed00/+500 [2EE 11 CB3605
LiRe§ 0683a}835 1 REBESYOR 10K %% ,28W FC TCued06/+70D oi12y ce103%
AgRag 06834725 2 L1 REGIGTOR &,75 Sy ,2%4 FC vCeeddo/e7o0 118t tBe7as
LiRyy D683w472% 2 RESYBYOR 4,78 8% ,2%K FL TCBwg0C/4Y00 0413t LBuTRS
A4Riy 04B83=0728 2 REBIBTOR 4,7% SX ,23% FE TCwes00/+700 0t 3ES 141 F19
AgPaug 068301035 t REBISTOR 1p% 5% 35K FL TCE=400/+F00 pE12y CB103%
LYY 06031038 { REBIZTOR 10K 5% ,25H FC Tlwalnn/é700 priad CBi03S
AfRuY 06235725 13 REDEZSTOR 4,7K By 2%w FL tCas=d00/¢700 (R E CB4YES
kiRys 078720442 I £% REBIATOR 10K ty ,12%W F YE&Geei00 zusds Llinl/8etleld0dsF
d4fua 678%=0280 b} REREAYOR (K 1% _(28M F. TCapesitn UBkG Chiat/BoT0utg0)eF
agRep 07870040 9 ‘ RESTETOR 100 fx ,12%% ¥ YCooseiop 24544 Cldoi/BoTOu0]oF
LILL T 075Fapdbs s 1% REBIGYOR 100K 1x 123K F TCeges=10) 24548 CHei/BaTiui003aF
Atagy G78%a0408 |9 REBIGTOR 10K 1% 425w F TCBDseiOD 24%46 | Cdwi/BeT0siQ0B=F
hifgg b68363529 ' 16 REBIETOR 3,3K 8y ,28W FC TCwwdo0/¢T00 91524 L8332%
AfR8e bolu}l3s i 14 REBISTCR 4,647 1% 1398 ¥ Tlag+eiad 20548 Clal /BoThalblinl
hgRag 86%800084 ® 18 REBTETOR B, 184 14 1258 7 TLeoes100 2U546 C4n1/8eT002i8laf
EYEL Y 098Tedas8 i % REBIBTOR {.6a% 3% 1250 F TCateaio0 2aE4s Cho1/GaTluypdieF
ayRey 66%8n0083 ] [ RESTOTOR {,98% 1% 125K T TLeo+alo0 RaSHS {Ha]/BnT0ciGojaf
Aghge 64950063 8 RESIBTOR §,96K 1 ,1250 F TCeosein0 24548 $le1/BuT0e)Bbief
tghgg: 078Te04388 7 i REBIBYOR ${,1% 1) 1250 P. YCAOwuio® 24%4¢ {4u1/8aT0e8112sF
B3040 240001746 § 2 RESATOR=TRMR 506 10X C. TOP=ADJ 1eTRN 73138 g2rasoo
Ay Ry 2463501038 H REZIBTOR 10K 3% 85N FC YCmed00/4700 oty C8103%
YL 06854708 (8 REEZBYOR 47 3% ,28W FC YCmsd£0/4300 0b1E) EB4TOS
Affey 07870416 § 3 RESISTOR e19 1% 1254 F YCroenioD zdsde Cluf/Butinbi9R=F
aifeq 16830728 2 REBIETOR &,7K By . 28W FL TC8adQ0/e700 01121 cB4¥2S
AgRes 0750340 2 ¥ REBIBTOR 10 1% ,12%W F TCRO+=100 HE T Chdui/dcToaloR0wr
AlRee oTET=0344 (2 RESISTOR 10 1B ,125W ¥ TLBOSo10O Lt Léni/6aT0eioRbaf
ALRgd [ TN LTS P11 5 22 RESIBTOR 22 S ,26W FC TCo=al0/e500 012 CB2E0%
ajkes 47570280 3 RESTETOR iK 1% 12%% F TCalseiO0 2454k Ghol/Batiuichinf
LLRE% 078700279 2 10 RESTSTOR 3,16K {R 1380 F TCeOe=lto Fa546 Chal/8aTlodiblnf
&iRT7D 268302235 3 RESTS8TOR 2,2% 8% ,23K F¢ Timed0o/e700 01121 (42113
ALRTY 2737=034s H RESTBTOR 10 1K L1354 ¥ fCabes100 FUBap ClheligotialfROeF
AgRTR. 08324708 & REBIBTOR 47 5% 2% FC TCR=400/+500 pEidy LE4T05
AIRTS 17870016 ¥ AESIBTOR 311 -1% 425K F TCB0+ei00 26546 Lol /8T 0uS1 Rof
Aiﬂzu 0787e0 260 3 REBYAYOR 1K 1% ,128W F TCw0+ei00 ELLLT Chol/8aT0si00imF
A RTE 07570346 ] REBIBTOR 10 &% 1290 F TCWO4wiOQ 2uBas Cboi/8nTdei JROwF
ALRYS 07870414 H REGIBTOR 841 4N (2% F TCRO4niQD 24546 Chui/Batlas]jRal
51R;7 07570280 3 RESIATOR 1K 1% 125K F TCHO¢=100 ELL LT Céwl/8atlutf0lof
ArRye: teY8e3440 1 REBIBYOR 316 1% L5254 F. TCugew100 p4sHe Chwi/8nT003 6RaF
agRye 0h8RelTRE Fl REBIBTOR q,7% &% 254 FC TCewdto/eTa0 05121 tB47as
AfReg 068302008 |9 REBISTOR $2 8% ,2&¥ FC TCead00/+500 elial LH 1L
AIRBY 0eRBu3ady H RESISTOR 3ié 1% 1250 F fCmie=tOC 24506 tldny/8eTlullbRef
AgABR 07470289 3 REGIBTOR 1K {X 1250 F TLAGew100 24845 Clni/BeTlolt0iaf
4qf8s 068304708 8. REGIBYOR 47 8% _28W PC TLeold0o/e500 oi}ad Ga4708
AeABy 07870t 2 [] REGIBTOR 121 §X ,125% ¥ TCmQyaioQ 26548 Lol /BaT0aiR2iRuF
Aghes PTL I MTLT] L] RESIBIOR 2,(8K fy ,125W F TCage=§oD 26546 Cinl/BeT0sdtElaf
LYLET 06BEnl 035 § REGIBTOR 10K 5% ,25W FC TCEwa00/¢700 aitdi CBLo3Y
See introduction {o this section for ordering information
6-6 *Indicates factory selected value
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Table 6~3
Table 6-3. Replaceable Parts {Cont'd).
Reference HP Part |[c Q . Mfr
; . Description Mfr Part Number
Designation | Number |P ty P Code
ALHgY 068301058 t ATBIETOR 10K % 3%k FC YEuod00/e700 84121 cE1039
L{REB 06832205 $ RESEBTOR 2@ 3% ,39%W FC TCAsdpo/eS00 8112y t8az0%
IYETY 0683c2208 L] REBIHTOR 22 5% ,2%¢ FC TCw=400/¢500 o1y teazog
hidsy 0683a) 033 § REBISTOR (6K By 254 FC TCmwdogreT00 atiay £B1038
AgRay 068302205 L] REGLOTOR 22 8%  24W PO VCEwG00/4500 LIRY 1] charos
Ay %o 27870850 1 REBIBTOR 1K 1% ,18%W F TEmQeeo100 24546 Ch=gsBeT0mi001°F
hifdgs 0757=0RTS 8 REBISTOR 3 46K i 1288 ¥ TCmgealdo 20546 Clinl 2BeT0uliblnp
LAY 06832225 3 REBIBYOR 22K 3y ,2B% FE TCEa400/¢700 01181 cha2ae
41898 teb3ca208 g REBIBTOR 22 5% ,2%5M PC TCws400/¢500 atiat cB2a0Y
EYEL Y 0757-0280 1 REBIBTOR 1K 1% ,125H F TCwoeol00 24866 Elief/BoTlei00iuF
AiARY [ IEsT AL ] REBISTOR JuieK ¢ 1284 F TCupioigo 24844 Cimi/BeTonibiof
AgRTE 068302225 3 RESTEYOR 2,2K 8% ,23W #C TCeabooseTo0 oitds Cag228
AtRyg0 6490ag08e § REATEYOR 2,188 (& ,125W F TCnotaion pi%de Ehui/BeTOadtBlaF
YL T 04757-0418 g g RESISTOR 619 1% .126W F TC=0+-100 U840
LYLIT T 078Te10%4 ¢ RESTHTOR { 47K (% ,125W F Téagénigo pasde Clui/BuaTOeltTiaf
IYLIT Y 07570279 8 REBIETOR 3,16K 1§ i25% F Tiubeeldt pusaL thn{ /BT 0okt bioF
LT ta82e2208% & RESTATOR 22 8% REW PC T0o=d00/¢%500 0i18t LEE20Y
aiR1 0% 4%8=3HL4 1 RESZBHTOR 346 1% 135K F Toele=100 2454H $lol f8eT0ud ) 6RF
aiR1p6 0¥87ap880 ) RESZATLR LK 1% _{25W F TLwleelto 24844 L4nifBatinlfOicr
AlRtoY 48504708 B REBIBYOR 47 8% 26% F{ TCmed00/¢500 eiidt £BHTOS
AR08 0498a34848 1 rEpIayon 316 §x 185K F TCe04alnt 24846 G4l /3atlelibReF
AfR19 918700860 3 REGISTOR 1K 1% (280 F vlafesiod 24348 Ldui/BaTiuinoinf
AiRit0 64834708 & REBESTON 47 8% ,28W FC vO8cd0g/+300 o112 [£-T3E1]
AfRy5t 066301938 i REGIBYOR 16% 3% 280 FC TCR=400/4740 011284 £B103%
AfR112 068524728 2 REGISYOR &,7X By 258 PO 7Lmedt0/e700 [ERY 1 CBuY2S
atR11S 0683pu724 2 AZHIBTOR 4,7K 5% ,2%W FC TCu=da00/+700 LISE 11 ee4tas
A1R414 068308338 ] 4 REBIBYOR 33K By 26N FL TCR=d00/+800 61té1 £61338
AfR{1E fedio23a8 3 REQIBYOR 2,8K 5% 288 FE TCuesdp/+700 [IRT 1 ce2as
41R116 ted%e22as 3 AEGTAYOR 2,20 3% 3% PC TCaws00/eY00 (391 31 ceazas
1111%%4 068302205 9 RESTETOR 33 SR 28N FC TCEwdGO/e500 [ERT 1 cagaos
AiRyy8 068321038 1 RESIBTOR 10K %% ,2%5W PL 7CBo400/¢T00 (311 3] 433211
AtRy{% 66831638 g REBIGTOR 10K 5% 258 PL TEwe400/eY00 112y LB{038
heR1B0 068121018 i RESISTOR 10K 8% ,29W FLU 70ac400/¢700 [F3E 83 {81038
LYLIES 848301028 2 REBIEYOR 1K S% ,284 FL 7Emed00/¢400 d41Et £B10a8
LILIT 1 068301058 % RESISTOR 1K ¥% ,2%% FC 7iEa400/¢600 pitdi £B10A5
FYLI% ) 4683mt 028 ¥ RESISETOR 1K B% 2% FE Tome400/4600 [TRY 3 £61038
ajRi2e 0683006478 1 FH REBISTOR &,7 %% 288 FC TCoed400/¢800 01181 CBATEY
ALRYF4 G083=4738 2 RESTETOR 4,7k BX @9W FE TCUcua0/eY0g 911@1 LE4TRS
4Ry 28 683501028 4 RESTETOR 1K B% 25K FC 70 »400/0000 4418t £o1023
AR &S Vebi=508% L] RESZBTOR 1K 5% ,28% F£ Tle=400/9600 CEST 11 CB10A%
A4R1ET 0683ei038 3 #EGI8TOR LK 5% ,28W FC YCsod00/e600 sita téjoes
A{R1E6 BebY=1048 8 RESIBYOR LK 8% _28W PG TCEed06/¢600 LINE 1 cé1023
i 068501028 L] REBIGTOR 1X BY 284 PL TLeedlo/ebdo [FRT LE163%
AiR1%0 0683w 02F 9 REGIBYOA ¥ 8% ,28W FC TLwed00/+600 05524 t8108%
IRLIET G68%=0478 i REGYISYOR 5,7 SX BEW PL ¥Ca«u00/2900 01624 GBq7e8
AtR1 81 06E5-4TaE 2 RESIBYOR 4,7K 5% ,28W FC TCumslo/e740 [FRT 3 c24v38
AtR132 048301035 1} RERIRTOR 10K ¥X ,25W FL 708al00/¢700 01521 438311
AfR134 068308283 3 REGIETOR 3,8K SR ,25W PC TLwmed00/¢700 01§81 GBRage
&1R1 38 06833328 6 REZIETOR 3,8K 8% 25w FL 7Cmed00/0700 0b18t CB332S
A1R13e 068302229 3 HEBIAYOR 2,8K 8% ,25W PC TEmw400/4760 61584 Chgaas
A{RY 3T 068322259 ® REBIBYOR 23 3% ,E8W PC TCeed400/4500 0l3a1 chaz08
(31151 ] 07§7e044b 7 REBIBTOR 511 1% 178w ¢ fE80solge 24846 Chwi/BuY0ub]iRaf
AR 39 075700280 3 REBIATOR (X 1% 129K F YCu0e=i00 ZA5HE Clai/Builellial
AtR1e0 07870279 ] REBIBYOR 3,16% 1% 128w F TLwO¢eioe 24806 £8ul f8at0nt) bief
LT 67870280 3 AESIBYOR 1¥ L% 129w F vEeO+myll 24806 inl fBethalljaf
LY LITH pedlegios L] RESIEYOR 22 8% 25w FC YCmodDo/eS00 L3R} 3 Chpaos
4sRya3 Lt Tr T 3 RESIOTOR 316 iX 128K F TLugesi00 26346 Cdsy/BaThwl]bfief
AtRiea 078Ye0280 ) REBLOTOR LK 1% ,t33W # TLultwlf0 24844 Clhel/goT0aigdiaF
AyR1 4% 6633nd 768 8 REBISTOR 4 8% 35K FC TLawd00/+800 g1124 CB4TOR
419446 06PB=3208 7 s RESIETOR 1§,3K 1% 128K F 75ACes100 24846 Cln]/0aTlnllBE=F
hiRyay L33 LETTINS t RESISTOR 541 1% (25W F TLeOewiOl FLTTH flul/Eutietit IR?
TEIY L 07370280 3 REGIBYOR 1K 1% ,135K F TCROe=igd 245k6 Cldcl/BeTluiolicf
Atfia% 07E7=0280 3 REGIATOR 1K 1% 1354 F YCeGesioD 20548 Cldnt/BaTlulolnf
ARig0 §747=0279 ] AZBYSTOR 516K (% 51250 F TCeoewid0 26546 Clot/Betleliaie?
Aifiey 25985888 1 #ZBTSTOR 3is 1y ,128W F TCmOen)Ol FIETY Clhei/BuTlafiaRaf
AiRie0 04983153 9 4 #EBEBTOR 383K 1% ,12%K F FCRO¢»100 Fhkus Clal/BuTbuldliaf
AtT 910000877 2 | TRANSFORMER-SIBNAL 300uH 1:1:1 28480 GL00wATT
A1712 24 04=087% 4 3 TRANSFORME RS IANAL 10GmH 20% 28480 9100m0879
[30¢] 110008%¢ § TRANSFORMER-STGNAL 10mH 20% 2BUGO 910000879
LIS ¥1000083% ] 5 TRARSEORMER (TDiCI13BY) 19418 FLITN 10000828
Afi 1886006319 7 H 16 OF AMP  Y0e99 27014 LF38eH
A{ue 18200203 ' 1 IC OF AMP GP TOW99 64388 EATQIEY

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

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

Heference HP Part |c e Mfr
. : Ot Description Mfr Part Number
Designation Mumber |P Y P Code

12300287 i $E LONNECTORWRE GMB M PC 50WM 28480 (2800028

04RTSe00408 |3 3 PLATE BHIELD, At 2480 4275w gdb02

0427E00621 |8 1 PLATE, SHIELD zéudp CHETS=006R1
AR G4B7I=b0%08 10 1 HOBULATOR SOARD AZREMALY 2g4a0 GUBYB=poI0R

G4279=26068 16 F£ BOARD, BLANK 28489 o4p78egaboR
Agby 013000134 5 27 CapatiToRaFRl ,juUF: +80wa0y SoyDE EER z8abo 015000421
Aplae Bi60=894¢ 1 & CAPACITOR=FUD 4708F ¢aBy 31o0VDL MICA FETT 416002940
apL3s 016022940 1 LaPACITOR=FRD 476PF ¢aly 300VOC MICA 28580 21608940
agby. 0160wt 2 3 CAPACITOROFND L 1UF +H0020% SGYDC: CER 28480 (11111}
aplse G1656+2258 1 [ CAPACLTOR=FXD 8,85F +o,8%PF S00vDE CER E6480 16002258
(Y149 BiBew108% 3 CAPACITORWFXD 33uf +75-10% 2BYDL T G180=1083
4267 6150=0124 5 CAPALITOR®END U7 ¢80=2oy S0VDC CER B8 218000121
Yy 143 01810805 4 CaPALITORY TRMRWCER 9=33PF 200V PLeMTO 52743 304384 §/358F NG3O
Apte $121-0108 7 E CAPACITOR-Y TRMA-CER 8-38PF 350V PC-MIG 82743
52080 81602655 L CAPACITORSFND ,01UF. ¢BU=20Y 100VDE CER 28480 916022458
agbiy GiehadoBE 9 CARALITDRFRD ,0tyF +80020% t04vDE GER 28480 016022058
Y13 iS00t 2 g CAPACTTORSFXD ,1UF +80o20¥ B0VDE CER 26480 61806121
ARCLS 04210108 4 LAPALITOR=Y TRMR=CER So38PF 20OV PCeMTG 52743 304534 9/355P. NeSO
Aptin a121:07405 ¥ CAPACITOR-V TRMR-CIR 9-35PF 350V PC-MTG 3376k
LF1Y 816022088 L] CARPALITORGFUD 0iuF +B0=20% 100VDC CER 264BY 11602055
ABEYS 61602055 8 CAPACITORSPYD 01uF +B0020% tooVDEL CER 28480 616022085
agliy 01500524 5 CAPALTITORFXD _1UF «B4=30% BoVDL CER RBusy A159=0421
Aphis G160=0174 b 1 CAPAETTOR=FRD ,47UF +B0s20k 28yDC LR 28489 616020174
A20q% §180s0124 5 CapACTYDRWFYD _{UF oBoe2oy J0vDL: CER 28460 $480=0121
4glae 018p-0824 - LAPALITORPED ,1UF 280-20% BoYDL CER 2848y 8180=0124
hzbay 81%59=0181 g CAPACTTORFED _JUP ¢Bpeloy SoVDE CER 248D 0154n021
apbEs 0100001 %Y 8 19 CAPACIYORFKD 2, 2uFemto) 20VDL T4 36389 150023408048
Ap6a3 0i60egaes 3 L EAPACEITORaFYD 23PF 4o8% S06vDC CER feulp zaudo S160=22068
kabza 056022268 3 CAPACITORFUD 23PF +ot¥ S60VOL CER geell péuBe 016022265
apfigs H160=2245 % EARACITORFED 23PF 458 S00VOL CER 0Qeolf FLELE 0140=226F
AgEag 046002248 3 CAPACYTURGFXD 23%F 4o%% %00VOC LER 0sed0 28480 Disbe2BOY
YT fibgunl 2F @ 26 CAEACITORePED {UP se2p% 28YDL JER 28480 Glagagia?
Agtae 8160=0457 8 CAPAGITORCFED 2,BUFswidl Z0VOC YA 56369 1800235 U908042
Baban 1602848 5 CAPACYITOROFHD 23PF +wB% B00VOL CER peell 28460 Gil60e3236%
Aty 160ud2bs 3 CAPACITORS#XD 23RF +oB% 300VDL CER (es30 28489 [FTTLEET 1
AgREE GisbwzEes 3 CAPACITORSFHD ggfF +=8% SGOVDL CER Oea3l FSa60 Siabrgges
L8632 01602265 3 CaPALITOR=FYD 22PF +wgh F00VOL: CER Gasil 28080 Glglwddes
LERYS 6160w082% FH CAPACITORaPFXED LUF: ¢o2D% 2SVDE CER 28480 046020127
kb 36 01402585 1 C4PACITORSFRD §,2BF +o,25FF S00VDE CER 28480 0146022358
iptig 01602288 1 ERPACITORFUD 8,3PF. +o,35PF So0VDE LER 28480 01402355
LY 117 61800424 g CApAGIYOR=FED UF +Beg0y SovOL CER 28480 D180eg) 21
AEL38 6800124 5 CaPACITORFRD ,1UP ¢B0o20% BOVDL CER 28480 0150we 2]
48ls8s o38gu0fdy 5 CAPACITOR=FXD ,1UF +80wg0s S0VDL CER a8ubo 618000121
Aplus 0i8he0idT? 8 CoPACITORLFKD 3, 28uPs=l08 20VDE TA 562086 1860228902042
43044 018520197 5 CAPAC2TORFED 2, 3uFe=10% Z0VDL 74 56289 1360225902042
Aglup 0156=01 41 5 CAPACTITOR=FXD ,1UF +86.20% 30VOL: CEA BB 0i50e01 21
2043 0166=2095 9 CAPACITOR=FRD ,0iyF +80=20% 100VDL LER g64de 01602085
apbuy o14pe0150 7 H CAPACIYORWFYD JOPF ¢»8% J0OVDL MICA TR138 SMESEIBOJCI00MYICR
Aglu Gi6ga01%8 ? 1 CAPACITORGFUD $400PF euipy 200VDC POLYE zB4EL 0i60ngise
42647 4160=209% L4 CAPACITOR=FHD ,01UF +30o20% 10QVDE SER 28480 01p0w2055
AgLYg $150=01 34 5 EAPALITOR=PHD _LUF +88e30% S0vDC CER 20480 015001321
4pCae Glag=0i78 § i CAPREITORCFHD Sa0PF +=BY 300VOC MICA Tetie BUISFELLIGOT0GNYIER
ApLag 018850197 8 LCAPLLITORFED 2,2UF¢otdX J0VDE TA ShzH9 1E0DRATRIOQ0AE
Agbsy Bi80e0{9T 5 EAPACITORPKD 2,2ufwsior 20406 TA 36289 {S0DRRENIORORE
LY 14 3 0i8p=0124 5 CAPALITORSPRD (1UF ¢Bps30l SoyDL CER 26480 8150012t
Agtas 4469u0197 8 CAPALITOR=PYD 2, 2UFeu)ly 2OVDD T4 56289 1300R2TNI02042
AplEYn G16)agaye % [ EAPARITORSPRD {2PF ¢wl% S00VDC CER 04w30 28480 01600289
4aksy 01446193 & z CAPALITORLEND BRPF: +uBR% 300VDL MILA Y2136 PHIBESRNJOB0ONYLER
42L4s 61950188 § CARACITORFHD ,1U¥: +80wR0% S0vDE CER 28480 0150=0121
ApC5% o150t 21 H CAPACITORWFYHD ,(UF ¢BoeBO0R SOVEG CER FLLLL] L EETE T
[¥14 3] 01600197 ] CAPALITORCFUD 2, 2ufeoi0l BOVEC T4 56389 150D2RENT0E0AE
Apl8ge 8160=223% g CAPACYTORFHD 135F +o8% S00YDC CER 0em30 28680 016022259
45E5e 94400193 ¢ CAPAEITORWFYD BESP ¢oSK JOOVEE MICA 72156 pHISEB8R20J0BOORVICR
[T 013000421 H CAPACITORePUD ,1uF +80=30% SOYDE CER LI (1310333
48051 EH LT i EAPACITOR¥ED 490PF ¢o3§ 300VDL MILA 28480 oL60mRH0
hpbes 0180010083 3 CAPACITOR-FAD 33uF +75-10% 25YDC 28484 GE8g=i 08}
AgCed 048021083 3 EAPRCITOR-FXD 330F +75-10% 26Y0C FELY- T GLBGw1083
[ G160=2940 i CAPACITORe? XD 470PF eaSy JOOVDL #ICA 28489 GLaGeRB0
(¥ 1% LI TEELEL § CAPACITORFYD a70PF saBy 300YDLC MICA 28480 16002940
4ECLE S1a0m2180 § EAPACYTORRFUD 3IFPF +ufk JO0VDE MICA &8080 GiCe2150
Azbe? 414602055 9 CAPACITOR=FXD ,oiUF +80020% 100VEL CER 28089 0i40=2053
hplad 016002038 $ CAPACITORSFXD ,04uF +B0w=g0k 100VDE CER 28480 6160=305%
4pEad EET Y Y 34 2 CAPACITOR=FKD 1UF ¢=20Y 28v0DC CER FLEEN] 0i4b=0t27
22678 015000128 5 CAPACTTOR«FKD ,1uF ¢B0op0% SQvDE CEp 26480 015020521
1141 §160=2088 9 CAPACITOR=BKD ,01UF +80=20% 100¥DC CER 28480 016052058

See introduction to this section for ordering information
#Indicates factory selected vaiue
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Table 6-3. Replaceable Paris (Cout'd).
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Table 6-3

Heference HP Part |c . iifr

Designation | Number |D Qty Description Code Mfr Part Number
[HE3] 616628058 ki CAPALETOR=FED 0LUF +30=-20% $160vDC CER 28080 0160=2059
42093 Dj6gwgiRY 2 CAPALITORFYED tUF w2l 28VDL CER 28480 IBELTL R )
[¥i17 0166wz08s 9 CAPACTTOR=FXO _0fUF: «80=20X 120VDL SER 28464 0160=2055
(Y1101 0160wERBT i CAPACITORFED &,2PF wa, B5PF B00VDL CER aBudg 0169a2%9
42678 0i60w0127 H ERPALITOR=FRE 1UF »=208 BSVDL SER 28489 0160=4127
hgkey 018560197 8 EAPACIYOR=FRE 2, 2UFewity FGYDE TA 56389 t%0DRASKT0R0AR
EpE7s OLabugla? H CAPACITORSPRD (4P s=pod 20vDL GER 28060 B160=0127
hpone 4160u2REY 1 LARACITOR=FYD B,3PF +» 358F S00YDL CER 28489 0l6H=225%
rpbag 0566=01 87 2 CAPAEITORSFAE 1UF +s20% 23YDE: CER 284840 01600827
aglise [FTTITEY 3 2. CAPACITORSPHD JUP ¢=»20% ESVDC LER 28480 0160=0127
[HI1 T D1bgu0iR? 2 CARACITOR=FXD 1yp- $o20% 23vDC CER 28480 dlefaG1a7¥
aptas 01641603 1 2 CaFxD MY 1 UP 10% S00vDCW 26489 Q160nib03
43684 Di80=0i21 ] CAPACEITOR=FXD ,IUF ¢B0-F0Y S0yDL CER 28489 oi80=0123
sakasg 06002940 ! CAPACITOR=FHD 47OPF ¢=8% 300VDC: MICA 2BEEC 0160=2946
LY12 19 [T T 1 Ca#uD MY 1 UF 108 KOOVDEN 8480 418805603
azkey 6150=0121 5 CAPACITOR=FUAD ,qUF +80=p0% SoVDC CER 28480 01%50=91214
LY LT G4460o20%8 9 CAPACITOR=PED ,o1UF ¢BO=20% §ooVOC CER 2B4BE 0160=2053
ApE89 4128061083 i LT 0{B0=10R]
#3690 6160=0127 2 CAPALITORFYD (UF ¢=20% 25VDEL- CER 26480 ois0m0tET
[F21 0 0166=2638 ] EAPALTITOREXD _01UF +B0w20% 100VDRC CER 2dugp oi66=2058

il CAPACITOR-FXD 33uF +76-10% 25VDC
Agtag 818pm1063 3 CAPACETOR-FXD 334F +75-10% 25YDC 24480 c180=108%
AgRag 0l66=2280 g EAPACITER=FND (pBF: ¢e5% 300vBC CER 04olD B4 0160289
Agkg 0160802284¢ 5 Hd CARPACITORSFAD 7,20F 4o, 2%3F S0QVDE SER 28489 216083241
4309 8160=20%8 ¢ CARALITOR=FED 01UF #80e20% 500YDL CER 25480 91602554
48896 61560012 5 LAPACITOReFXD ,{UF +80=20% SOVDL CER 28480 0180=9121
[Y1143 0160=3058% 9 EAPACITORPXE ,G1UF +80=20% 100yl CER 28480 016022055
Lp09e 0160-2203 8 & CAPACITOR-FXD 91PF +-5% 300YDEC MICA 2138
4g6i40 0160-2217 L] 3 CABAGITOR-FXD 910PF +-5% 300YDC MICA 26480
aRGied F1652209% L3 CAPACITOR=FUD HIUF +80=20% LOOVDE CER 28480 016022058
ApEig2 44002088 9 CAPAELTOR=FXD L0107 +B0«20% 100YyDE CER 2848¢ 01602053
FHIYT] 64801088 3 CAPACITOR-EXD 330F +76-10% 25VDC 2B4eg 180=1083
428569 Gi80=5033 3 CAPACITOR-FXD 33uF +76-10% 25VDC 28480 0580m1083
430508 0140»04 07 H LaPACLITORRFXD LUF 4+m26% RBVDEL: CER FLTEL] gletn0127
T B166=2389 g LAPACITORSEKD 2RF: +=8K So00YOL CER g4m3d z8uBa oip0wEREY
536487 0i6punid? 2 SapalITOR=FXD ty¥F ¢wBo% 23yDE CER 28489 0160a0827
(211 Slbgud2ug 5 CAPACITOR«PHD 2.29F +o,250F S00VDL CER 28480 d160e224}
AgGHEY oLBget083 H] CAPACTTOR-FXD 33uF +7/5-19% 2500 38450 9180=£083
AgRULG bibn={083 3 CAPACITOR-FXD 23uF +75-10% 25VIC 28480 01801083
[} R e 014003098 % CAPALTITORSFRE GH1UF «80-20% 100vDE CER 28480 0i460=20488
hptyie 0i6g=20688 |9 CAPACITORSFND ,G1UF ¢BOegok 1o0VDE CER 28480 016U=2035
spLY4Y [T H kS CAPACITOR-FAD 33uF +75-10% 25VDE 2bude 018021083
ARBALS 048oninds 3 CAPACITOR-FXD 33uF +75-10% 25VIC 38480 Gia0s4083
1111 1990s0508 8 2 PHOYOLELL: LAKP 26480 19900104
hgEny 19010040 i DIGDELSWIYEHING 3oV SoMA ENB D0=38 z848e 190100040
L36RY 1905=0818 8 10 DEODE=BLHOTTHY 2BUEC 1901=05¢8
LBEAE 1991=6518 8 BIBBEBCHOTTHY 26460 1940120548
LgbRy 190100818 & RINDE~BLHDTTRY 8480 1901=0818
11111 190820041 ) 2 DIOBE=gNR Bty 8% DOw? FDE b6i 708a,009% o480 190200041
ApkRe 1945=0040 1 DICDE=BWIPENING 30V SOMA 2N§. DOw35 BBHE0 19010040
LBCRY 193¢m0046 i DICOE=BUITERING 30V SOMA ENB D033 26uBG 19010040
ARERE 186300040 i BIODE~BHITCHING: 30V SoMa ENB D0=35 Zadeo 19010040
L§ERT 19056040 1 DIGDE=BWITCHING 30V SoMa 2ME DOe3% 28480 (20t=0040
hgLRID i904npad0 1 DIDDEREHITOMING: ZaV S0MA N6 DO=1B 28480 190120040
LT 14 TH] 198tapole i DiobE-anITLHING 30V S6MA aNE DO=3T 28489 E90En0040
Agbryd 19950049 1 DEODE=BHITEHING 30V SoOMA 288 D0w1% 28480 L905uGOHE
ApERLS 192300080 i DIODE-pUITOHING 30V BOMA ENG DO«38 28489 $901n0040
apbrtd 195104040 i D70DEBKETCHING: 20V SOMA ZNE DO<3% FLELT 196120040
ABERs 4 1908=3550 3 [} DIGBERENR 3,144 S% DCo7 PDR.4W TEowobbad 28ug0 9023036
AgERyg 196120049 1 DIODEwBRITCHING 30Y FOMA ENE DIw3s 28480 190100040
apt%ki g 19085936 3 BIODEENR 3,16y 8% D0w¥ PDw dW TCWe, 0448 28480 100263050
22E%y¢ 19623036 3 PIODEENR 3. 38Y 3% D0=¥ POW,. 0w TC8o, 0648 284480 1902=3036
AgERyY 1962~3036 3 DIODE=2ZNR 3,16V 8% D0e? PDE. 4W TLoa,064% 26480 190223056
B2CR25%28 7801 -0048 DIOGE~SWITCHING
Y1 ou9gnoRat |9 RELAI-REED 28480 | 0490=0R40
ABRE 0496ubB40 | % ELAY-REED 28480 | C490e=pRN0
by 210606680 ¥ [ COIL-FXD Z2ub &% #8460 9100¢=0880
ALR 100m0880 4 COTL~FXD 722uH 5% 28480 910000880
[YI%] ¢10025880 ¥ COIL-FXD Z2ult 8% 28480 31600380
agle 010050880 7 COIL-FED P2ud 5% 28480 910020880
AELS 93000881 & 4 COIL-FXD B.6uli 5% 28480 LIS LT- 113
AgLe 910000084 [] COFL~FXD 5,6uH 5% . 26480 2100m0881
11184 910024881 ] COFE-FXB B.6uk 5% 26480 1908988}
ApLe 916020881 8 COIL-EXP 5.6uH 5% 28480 2150=0881
kBLY Fiage8114 4 8 CodiLeMlD LOUH fo% OBE3 L1850, E7SLAnNON 28480 914000144
EBL1g RTINS 4 COYLeMLD 16UH §0% OUES ,1580K 375LE-N0M FLEE Sfugeplid

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

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

Reference HP Part |c P ifr
; . Qt Descri
Designation Mumber |D ¥ ption Code Mfr Part Number
Agkiiw
Aghin §174-902% ] CORE=BHIELDING BEAD 28880 1T0e002%
4384 1650s0249% H 28 TRANSTSTOR NBN G PORISOMW FTWSQ0MHL pavLs ANEA04
AEEE 188H=0819 § TRANGSISTOR. NRN 87 PDE3SOMM PYSIOOMHE 04713 ELELLT]
A2A% L4808 ? TRANBYBTOR NPN 81 PDulQ0Mw FTo206MHi 28480 183dm00714
aden $684=0215 i TRANSINYOR. NEN 45 PDu3S0MN FTeBOOMHD 04y13 NIe0L
ARRS 18F3e0089 H & TRANBISTOR PMP 2M4917 81 SDaBooMW 07243 2N4gSY
hgge 1883=0089 k-] TRARBIBTAR PNP ZNa®iT 81 SDBRooMM aTEHY ENG2YT
A3R7 188320089 ] TRANBIBEOR PNP 2NG91T 81 PDe2ooMw 07243 ENUSST
Agds 18640219 i TRANBISTON NEN S PDREGOME RTE3IHOMHI 04713 FLELTT]
4389 §483=0009 3 TRANSIOTOR PNP 2NA9LT 27 #DR200ME 07263 ENUIST
Aglie 185%=0261 § TEANSISTOR MOS-TET FR=100mM I0=75mA 28480 1E8Em0261
Ag81y 185%%0493 3 21 TRANBISTOR JoFET NeCHAN DeMODE 31 28480 185800691
gz 18550000} 3 TRANGIBTOR JoPEY N=CHAN DaMQDE 41 28480 188500061
ApAY3 18%U4oGR1S 1 TRANBIBTOR NPN §1 POBISOME FTa3H0MHE na7id angvod
LY LT ] 1858=0494 3 TRANBYSTOR J=PEY NoCHAN D=MODE 81 28480 18850091
42848 I TEYTES ] 1 TRANBIBYOR NPH BT PDE3SOMK FTe3o0oMAZ 04713 N304
L] lig 1884a085% 1 TRANSISTOR WEN 2% PDLBISOMKN FTe3poMHy o413 aNIvo4
Aglgy 125500091 3 TRANSISTOR Jn?i? NeGHAN DeMODE 81 28480 185500094
iglte 18500838 1 TRANBISTOR NEN af PDRISOMW FTe3goMHg 04713 BN3IT04
Aghte 18800074 H TRANBIATOR Nau ST PRRYCOMY FTe200MHZ 28489 1B%4w0071
Andas 18%4=0218 1 TRANSISTOR HPH BT PDmISgM4 FPaloOoMHE 64733 N304
Ajfpy 18840477 ¥ TRANSISTOR NPN aNza2ah 81 70wl PLESOOMK 04753 #Ngazah
apdgp 18830281 ] 2 FRANGISTOR. BNP 2N38074 81 Y0u18 PDRagoMW 08753 aNp90TA
Apdpy 18830689 ] TRANSIBTOR PNP aHA91T 81 POBRGGHM 47263 FLILER
Aglzy 105829218 § THANSISTOR NPN 8% PDmI%eMy PTalpoMnl HTLY 283904
spdag 18862219 £ TRANBEETOR NEN 8 POm3SoMu FTalooMHZ 06713 2N3904
Y21 TY 1884ageTy 7 TRANBISYOR NPN B FDa3paMH FTaggaMnl 28484 1884=0071
hglpy 1884006071 7 TRANGISTOR NPN BY POulooMW FYappoMH 28480 1854wg074
[11TTR 188500477 7 TRANGISTOR NPN bNp2224 8I T0ay8 PDeBYOMH n4713 Nggaan
(11113 18830881 2 TRANGIBTOR PNP aNaRGTh 8] TOw=18 2DeipoMy péT13 2NE9eTA
Agdzs 18850084 g TRANGIBTOR BNP 3N4917 8§ PDezooMy 07263 2N491T
ApRss 189406818 5 TRANSTSTOR NEN §1 PDs3%oMH FlajsoMul 8743 FLELTT
hphyr 1854018 1 TRANSIETOR NPN B1 PDEISgMW FralgooMHi paYid FLEL T
ApBEy 188405215 § TRANGISTON MBN BI POWISOMW FTaIgOMHL [TREE! 2N39c4
AgRs Oa%aeiind a & HEMISTOR 3i,eX 1% o12%W F. YCabealld EUETTS tyallaeTladigdnF
aghg GTETo015S H § REBIHTOR £1.5% 18 (185K 7 TEwieoidd Z43de $4uiiEuTlag|BEnF
AgRE riysot0e 3 REZISTOR 21,%K 1% 1230 ¥ 7Culeoi0d F4B4 Ch4nl/8atin B2
AR 04983160 8 HEBTOTAR Fl.6K 1% 13%0 I TCe04alnd 4546 Lhais8aTlndlbBef
haRs 47570878 L] i RESTATOR 1,78% (N ,125W F 7Ce0¢ellg Bé%ae [dol/BoT0ulTaieF
hgRe 6463047285 ¥ REBLAYOR 4,¥4 %% 294 PU 7oW=400/4Y0¢ a2t CB&Y3S
AgRY L1 LYY £ g RESISTER 1, 7aK 1% o12%W F TCa0saldp T Clhwl/Butlal 7B aF
ApRe 4463-2229 3 REZIBTOR a BK 8% 254 FL TLoaq00/3700 0E1EE L8gaas
AgRS 068323235 & REBIBTOR 3,3% ss L85W FL fhEed0f/eT00 LI3ET £B3328
LELIT a68).472% 2 RESTATLR n.?# 1 .asw FL vLEaqga/eY00 oidt cB4tas
ApRy e G698-3447 3 RESISTCR 422 13 .126W F TC=0+-100 FUERG
AgRye 0698-3447 3 RESISTOR 422 13,1254 £ TC=0+-100 24516
AgRyy 16603164 b 2 REEIBTORCTAMK EOH 10% & SIDE«ADJ 17aTRN [ZIET 43P203
EgRig 216603161 $ REGIBTORCTHMR 20K {0% C $I0€aADJ §ToTRN g1t 43P203
AgRyR 068304 ¥aE 2 REBISTOR o,7K By ,25% FC TLmea00/e700 0L18s cBaveY
hpkyg 6BIadTRE g REBIBTOR 4, 7K 4% ,28% P TCmaldo0/4700 Gi1E: CBq728
AzRy? 248323338 & RESISTOR 1,3K 5% ,EEW FL Te®sd0f/e700 oy1at cB3%28
4pR5§ 6483010283 9 RESISTOR {H B ,28W FC TUesd00/4600 oi1dt CE1033
ARRLY 046833328 ] RESTSTOR 3,3% 5% ,2%W #E T08<400/6700 gria) CRIL2E
AERED G7ETa0a43 $ RESTATHR 10K 1% L1254 F 78804180 248As LhulfBallulf02eF
hpkay 65B304 048 3 3 REBISTOR j00K Sg ,25H PL TLRaq0/e800 oty te1ou%
ARRER 48300345 7 1 REZISTOR 220K 6% .a8W PO TCuaB00/4500 of1dt LBpaus
[YLTH 0683ngpNE 3 RESIATOR 100K 6% L350 FL TEEad0p/+800 08121 CB1ouY
Agkpy 046304738 4 9 REBISTOR 4FK 5% 254 FL TCooUg0/2800 s11E1L CBYTSS
hzkps 068303538 i H REBISTOR 1,8K §% .23W FL TOmedo0/e¥00 atydt -3 P11
Aghig 068%=2728 ] 8 RESISTOR 2,74 8y 28w FE 1Cuad00/eY00 [FEE L LB372%
hphay 868322728 8 REBISTOR 2,9K 8% 284 FL TLB=400/+700 sf1at [ FYFT
ApRpg 07570442 9 RESZISTOR 16K 1% ,1354 F 1L90¢aifo HATH LUet/BaT0=ts08aF
Lafpe 088324708 8 RESIBTOR a7 X ,28W FC TCasq00/¢809 IR [1-T3 11
kpfi3e 04831958 ] 2 RESISTOR {,5K 8% ,25% F{ YLa=d0pse700 [IRF 31 CBYs2S
ABRSL 08304708 8 REBISTOR 4T 5% ,3%4W FL- 10#=400/4900 [F3F3 CBuY2S
AEREE oedfai028 9 RESYSTOR 1K 34 .25 PC 78440074600 04§21 cB1028
A9R3% 61370482 ¥ RESISTOR 10K iX ,18%W F 7Cage=1g0 20546 Chol/BaTlalif2aF
hER3g 06834709 8 RESIETOR 4F 5% 284 FC TCea400/4500 011l cau7os
LYLET ] 068%0192% 4 REBTSTOR {,9K 8% 35W FC TCRed00/«T00 ots2t CB152E
AERBG 06BY=aT 08 8 RESISTOR 47 8% .28W FL YCa=000/+300 (3L 4 CB4TOS
ABREY abiag7 5% 8 RESISYOR 4VK 8% ,25W FC TL8=400/4600 otiat CB4TIS
[¥idt] 046305085 9 REBIBTOR 1K BX ,3%W FL YCeedd0seb0d esids C81028%
AER3e 068322218 1 13 RERIETOR ZRK 5% .2%d FC YOued00/4800 of1gt cB22IS
ABRY0 06832238 | g RESIOTOR 22K 8% ,285W FL TCawd00/¢B00 LIAED cBE238
See introduction to this section for ordering information
516 *Indicates factory selected value
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Table 6-3

Table 6-3. Replaceable Parts {Cont'd).
Reference HP Part |c Q A Mfr
- A t Description Mfr Part Number

Designation Number |P Y serp Code
AgRuy GbE3eu75d ] #EBTBTOR 47X 95X ,25W F$ 1C@w400/+800 2112t 40551
AgRen 0683m=1828 |7 REBTATOR {,8¢ 5% ,B5W FL 0Rw400/¢700 0448 LB1823
AER4S 0633=2728 & REBIBTOR B, 7K 5% .25M FL TCRod00/e700 o1igs thavas
ApRay- 06983700 2 4 RESISTCR T19 1% ,1285% F 7Ce64uig0 24566 Cls]/BaT0aT i §RaP
apRuE 06963760 2 RESIATOR 715 (% 1750 F TCuhesiol ELH $8m]/8et0at {BRaF
LpRES 06835725 (] REBLATHR 2,7K 8% ISW FL TCB=400/¢700 0141 £BETEE
a2RET 06983700 2 RESIBTOR 715 I% L1254 F YCBOsclo0 24845 Sl /BaT0sT)BRak
IYLLL 069623760 2 RESZBTOR 718 1% L1254 F TC00esiO0 a4s4e {HwilBaT05TiSRF
AZRYS 068304738 4 REQZETOR 47K By 2%w FC Teemdob/eB800 #1te £84728
ApRED 068301628 ¥ REBIOTOR 1K S% ,28W FC TEeed00/+600 01184 £Bi028
ApREY 0683-165% g 3 RESIBYOR 1M 5% _28W FC YC@sB00/¢200 a1181 CBiogs
ApREE 0683wy 039 5 RESIATOR M B 28K FC TLeaB00/¢%00 o818t {81098
4ERB3 06831638 i RESIATOR 10K 5% ,23W FC TCRaOOO/¢THD #1121 tBi03%
AzREY 06é3a2y2% B REBIBTOR 7,¥K S 280 FL TCReddl/eTO0 31184 cogvas
ABREY OAGR-3447 3 RESTSTOR 422 19 128K F TG=0+-100 FL 11
ApRSy 268304053 b RESIETOR 1M Sx 25w FL: TCEwB00/¢900 01188 £610%8
Aghay 068302728 8 REBIBTOR 2,7 8% ,2%W FC TCo=q00/4700 LISES fhares
AgRsa 0683=1035 1 REGTHYOR (0K By 394 FC TOE00/6700 LERT 3 cB1038
AzRge 06835728 a8 REGIEYOR 2,7K Sx 25W _FC TC8auf0/+700 olidd caR7as
AaReg 0698-3447 3 RESTSTOR 422 1% 1250 F TC=0+-100 24846
ApRb; 0683ui08% § #ESTATOR M 5% 26k FC YLew800/+%00 93121 tB108%
ApRGE 06832728 8 REBIBYOR 2,7K 5% ,25W FL fCwoidlo/eTo0 oligy £Bav28
LERe3 088308218 3 1 REBISTOR 620 Sy ,aBwW FC TCewidpl/etdd 44121 £e22i3
42R64 D&9BasbRs g 4 RESTAYOR 2K 1% ,12%4 P 7CB04u2% 28489 06F8nbe2d
AgRo8 06830471Y 0 8 | REEIBYCR 470 5% ,2%W PL TCeadpiseb0t 01181 LBavis
L9Rup 06%Batb24 L3 RESTATOR 2K 1y 126K F PLE04w25 28480 06P8ubb20
ApRey ne83.uT28 4 REBIBTOR 4,7K 8% ,38W FC Ylwou00/¢700 0118y CRaYay
aphes 06bio3yas & REGLSTOR 3, 3K S5 2%k FC TCRo400/e700 o112y CE352E
ighyy 6832328 & REAZSYOR 3,.3K 5Y 88w FL Tlewsb0/¢T00 011k G835a8
BgRtp 068300728 H REBIBYOR 4, 7K 3% 25W PL TCRo4OD/oT00 6ital CB4TES
LERTY Ge98ebbRd 5 RESTHTOR 2K 1% 123K # TeefesdB 264680 069B=pbRl
ABRT2 GeB3=aV18 | g REBTSTOR 470 5% 85W F{ YCme400/4600 atid1 EBUTLS
AZRTY 069Babbil 5 REBISYOR an 1% 133 F YC30ewdG 64RO 06980pb2E
4aRTY 066323088 ? REBISTOR 1K S% ,28H FC TCOwG00/9600 oE18t ca10a88
4pRyg 66835010828 7 REBISYOR 1 BK 5% ,25W FC TCRa40n/4700 LIXES t81835
AERTYe 69823437 b 4 RESZSTOR 316K 1% 425K F TEB0er100 26480 0693uE4BT
ARRTY 47570280 3 ) REGIBTOR 1K 1% 1284 F tcnoowsoﬂ 24340 thol/BuT0ai00]eF
ARAYy 0787+0288 t i RESTATOR 909K 1% (1258 F TCE04wip0 1970t MFGCYL /BuTonR0 ol
42879 6598235250 9 4 REBIBTOA. 46K 1X ,188% F TCEOmi00 20460 49803269
hphig 6YBTw0us8 s REGIGYOR 100K (% 1258 F Timdesrdo 26304 Cawi/8utiog 005
AgREy 678750408 & REGTETOR 100K 1X 185K F 1ER94elp Fus06 Edul/Butlnl 003aF
AgRap 6683w10EG 9 REGIAYON 1x 8% 354 FC TOUS»400/9600 ¢1124 £By029
ApRe3 068521048 i REBIETOR 10K B% 25K FC. 70E=400/¢F00 0124 CB1038
ARESY sa98.7842 1 1 REBIBYON 24,1K 1% L128H § TCuleads 19701 HFQL1/BeTVe2bldnb
AgRge 06980003 £ y REBESTOR 20K ,1% ,12%H F T0804a80 zbudy 0608556943
LYTT 069304943 1 BEBISYOR 20K 5% ,125W F 7TCwd+a80 28480 0648=696F
ABR2Y 449207848 1 REBISYOR 26,1K ,1% 525K # TCedesiS 19701 MFULE /BaTiulbt2nE
AgRes fsh8e742 1 RESIBTOR 241K ,1% 1884 F Tlafeads 18764 HFULI/emToedptlsb
Agrae 069864943 { REBIBTOR 20K 1% ,125W P YE804280 284890 0696u494)
Aghao G6880s94% 1 REBISTOR 20K 1% 123 F TCEosaS0 28489 0698040843
apReq 04908u7h42 1 REBIETOR 2beil 1% +125W P Tinge=3g 19761 MFUCYsBeTOIRgRl 2wl
s3R9 210922574 § REGISTORTRMR G50 108 L TOPwADS 1wTAN 93138
(YL 0682a2738 § RESIGTOR 22K %% 28N FC TCE=d00/+800 44121 £B3235
ApRey 268301018 7 REGIBYOR 100 %% 290 FC TCeodod/eB00 21181 tBiols
Aph9g 062803260 ¢ REGTBTOR 464K 1% .12%W ¥ YEeo¢nloo 28480 069603260
aghey o4E3=3318 4 1 RESIETOR 330 5% ,23M PL TCeodooston 61121 £83315
AgRES 6834723 2 REQISTOR 4,7K 8% 25K FC: TEBwabo/eTHO LIEF] LE4TRE
AgR1g0 683228 1 H REBIBYOR 1,2K 8% ,25W FC TCEad00/+700 oiidy CBi2as
AzRyoy 2468304728 H REBIGTOR 4,7K 8% ,2%W FO TCowd00/+700 oi1dt La4yEs
agfiype [TLETY A1 ] RESIBYOR 4,7K 8% 28w FGC TERed00/4700 1421 CBuTRe
AaR10% §757e0042 % REBIETOR 10K 1% .13%W F TCRO4=100 2484e ChatlBot0o) 002aF
aaRqgs 068324726 2 REBISYOR 4,7k Sy ,28K FC T880400/e700 oltal $Buvas
aghyp% 0683w2228 3 RIBIGIOR 2, S 2K Y L23W FC T08a400/4700 piidy {hanas
AgRipe 4834708 [ REBIBTOR 47 3% ,28H FC TCHe600/¢500 01124 LByTos
aghiny 068503225 3 REBISYOR 2.2% 8% ,23M PE: YCBad00/+700 sitay CHaz2as
AgR108 06834708 s REGISTOR 47 8% ,28% FC. TCwod0f/e500 o1t tEavos
agRygw ¢683a2425 $ REBIBTOR 2,2K By ,25W FE TCe=d0f/e¥y0 g1124 tezass
saRyyo 6BYe1 828 |7 REBISTOR | 8K Sx 5% PL Tlmed00/e700 81184 LT
ARRYY 06830u728 13 REBIBTON &, 7K 8% 25w FL TCRw4d0/e¥00 a1t cBavae
hpRyga. $685=402% t REBIBYOR 1,23K 8% ,28¥ FC TCeeido/eT00 1181 CBy23%
ARR1{3 068304725 ¥ %ES14Y0R 4,7K BY 28w FC ttewddn/¢T00 oitdt cEuvas
AZRity 06830aY28 2 REEIBTOR 4,7K B% 2% #C TCus40o/eT00 otgdt 84788
AgRyys 07ETe0 442 $ RESTETOR 18K 1% ,128H # tGefeatttd 26844 Gl /GuTiotonde?
AgRige 068304728 2 REBIBTOR 4,7K g’ 280 FC TEEad00/4700 051RL c84Ygs
hpRitY 6683.2228 3 REBESTOR 2.3K By 23W FE TOwed0O/eT00 LIEE 13 t5a83%

Model 4275A

See introduction to this section for ordering information
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Table 6-3

Table 6-3., Replaceable Parts (Cont'd).
Reference HP Part |c _ My
: . Q rt N
Designation | Number |D ty Description Code Mfr Part Number
AgR{1E 068504708 8 RESISTOR 47 8% ,3%H #C TCes400/4500 o1ty CBYTOR
[YLINL: 0465302288 k3 REBISTOR 2.3K 3% 290 FE YCa=d08/4700 (3913 Chazas
agR1g0 068306708 ] RESIBTOR 47 %% 250 PL TCewd00/+500 si12y CBu70B
AgRy34 045322238 3 RESISTOR 2,2K 5% ,29W FL TCreddtssTos (3731 CBagas
haRype 06831888 ? RESIBTOR § 8K 8% 250 FL TCBog00/4700 [RRF 1 81829
AgR123 669805453 2 2 REBIBTOR 196K 1% ,125W F Yu0eaiod 24546 Lhut/BaT0ai96TaF
ARRiB4 V7EF=0RA0 3 REBIBTAR 1K 1% L1284 F TCEO4e100 FLETT Lol /Gntlult)ief
hgR12s 0683-223% 3 REBTBYOR 242K 9% 254 PL TLe=000/4T00 piiay tBpaas
AgRize 6%623493 2 RESTETCR 194K 1% 1256 F T0BOe=100 24546 ClnlsBoT0e196FaF
&pRY2Y 0FETa0860 b1 RESISTOR iK 1¥ 42%W 7 TU80¢m100 2us4s Clhal/B8eTlalolicf
hpRegs 06852289 3 RESIGTOR 2,3K 8% ,BINW FU TCBa406/¢700 08124 CBzagd
hgRiae G685-2208 8 REBIATOR 22 %% 284 FL YCeod0f/e500 911314 t2g208
agRig0 960323205 | ¢ REQIBTOR 22 8% , 254 FC TLE400/s300 i GB220%
hpR13Y 060522228 |3 RESISTOR 2,30 By ,25W FL TERa4G0/4700 atq12t 682228
AgRyg2 048%=0848 3 H RESTHTOR 68 5% ,25W FC Thasdtose308 01121 [T
A3Rg3E 168321015 b RESISTOR 100 3% ,25# PC Tiewdo0/+500 01121 CBIOSE
LgRY3Y 66983444 1 RESISTOR 316 1%  12%W F TCHO¢alno LT Cini/BaTladlbfe?
A2R1EE 674704280 b1 RESTHTOR 1K 1% ,1B5W F YC8Ges10d 20548 G4uifBetlnifdiaf
AgR1YS 649803160 ] RESISTOR 31.6K 1% 125K F TL0eai00 24546 fhal/BaTOadib@at
hgRyny 66853328 & RERTAYOR §,3K 8% 29w FC tleadto/eTo0 pitdt tB3338
hpRiLe 06863mi 028 9 RESIHTOR LK 5% 2%W FC TCwol00/+500 0121 £B102%
AERLES 675¥.0277 8 § REBIBTOR 49,9 (% ,13%W F T{®Oeello UBUE Chul/Botimi?93af
RR1&0 [JLITITY L] ¥ REBIBTOR &k gy 28w FC tlEe400/6700 pitdi thiazy
ARRydY 073720277 & HESZTETOR ﬂ$ G t% L1250 F TCHQeuicD 24544 Lhni JBoTOwlT0 2P
hpR1G3 67570128 k] § RESISYOR 34,8K 1% 1234 F TCROealgo ELTLT] (XA 3L23F ¢
KER1GS 656831035 { RESISTOR E0K 8% 254 FC YCmedfd/e700 ok121 £81638
ABRE 44 068321058 8 REQIETOR IM 3% ,2%W FC YCs=BOO/+900 912t tuy1058
agR1As b683-1058 g REBISTOR 1M 3% L3%W FC TLewB0O/¢900 01181 CB10%8
AgRf4s 0683=4708 8 REGIGYOR 47 5% ,28W FL TCE~q00/+500 o112y CBa708
L2RY47 0683-£20% § RESISYOR 32 5% 254 FC TCR«400/+500 61121 £a2208%
ApRigs 0483e5208 L] RESIGTOR za E¥ 3§W FL THeeqd0/e500 01121 C82208
sak149 05834808 3 RESIBTOR 68 S% 3K FL Tosed60/6500 LIS T C8a805
agR140 068322328 3 REBIBTOR a 2K 8% L#5H FC TCuwd00/+700 o112 ceaaas
ApR1gs geB3alo1S H RESIBTOR 100 5% ,asw FG 708=400/4530 01481 LB1018
apRig2 G6BI»2228 3 RESISTOR 2,2K &% _2%% FC 1lsedao/e¥o0 (37T 3] {Baza8
AgR185 7570377 8 RESLSTOR 89,9 % 425w 7 TC80ee100 ELLLT) Céol /Bat0eddBsp
hpRISY 04830) 228 7 RESIZTOR 1,86 5% ,25% FC TCRadd0/+700 otiat Co1828
£3R188 47%7=0377 [} RESTETOR 49,9 1% 5254 ¥ VCBCemi0Q 24Bds Lidwi/8aTOuldDEuF
ARR194 96832228 3 RESISY0R 2,2% 9y 254 FL TCeal0Q/+¥0 ci12t £82228
AzRi94 46588444 1 RESTETOR 316 t¥ 1350 F TLe0sa100 2H%4s Cln) F8uilullbRoF
YL 0797=0880 ) REGIETOR 1K % ,13%W F T0804=100 20848 Céni/BaTleifdlef
AgR19% 0648301028 $ REQISTOR 1K 54 ,25W F{ TEewd06/+600 61181 £B10d8
£3R160 0683+1088 9 REGIGTOR 1K %% ,28# FC PLRe400/¢b00 oita CE102S
kpft1gy 06633335 8 REGIBYOR 13K %% ,25W FL TLmed00/¢800 pitat £83338
ApRys2 048324725 H REBIATOR 4,7K 8% 254 FL YCmocago/e700 41121 £B4T2S
AR1e¥ 068302259 3 REBISTOR 23K B% 284 FC TCa=d60/¢800 olidt tBRAIS
Y LTy 048302238 k] RESIATOR 22H 9% 28W FL YCmeda0d/¢800 o141t LBagIs
YLINS 668301038 ] 3 RESISTORA 18K 8% 254 FC YCRw400/¢800 04128 £81835
hpRiee 64831838 3 REBISTOR. 16K 5% 256 FL TCmadg0sed00 61121 £8i838
LYLITS: 6683w102% % REBLBYOR 1K 3§ ,25W FG TCAo400/+600 o112t c8102%
YT Y] 6831029 9 REGISTAR 1K 5% ,2%W FC TCu=400/+600 o118} Chioas
aphi g% 0683w1029 § REBIATAR 1K 8% 280 FC TCuod00/e800 o111 CBi028
LERiTO 06831028 L3 REGLETOR 1K B 250 F& TCo=00/eb00 o111 cBjoes
AZRETL 0683u2255 |8 REBYBTOR 22K 5% ,25W FL TCaed00/eBod 0112) cBaa3s
AER172 4683.2235 5 REBIBTOR 22K %% ,25W #C teaed00/+B00 21121 tB235%
hpR1T 068301838 . |9 REBIGTOR 18K 5Y .zsw FL O TCwnd00/4800 a11ds £81838
AZRTT4 0683-1015 RESTSTOR 100 5% -.25%W 250WVDC
apty Ti00ensYes [ 5 TRANS FORIER-PULSE 141 :1 8480 91000855
4272 310000888 & TRANSFORMER~PULSE 1 28460 1000855
AV3 910000688 6 TRANSFORMER-PULSE 1 28480 1060858
AETH 9100=083% & TRANSFORMER-PULSE 1: zhuso $10090855
(T34 ] 9100=0858 & TRANSFORMER#PULSE 1:1:1 I 9100m0858
4218 e106w0879 4 TRANSFORMER-SIGNAL I0mH 20% 286480 §100m08TS
Aply 910020833 8 TRANBFORMERCTOK{§3B1) §81et 2848e 91000823
Agyy 18865138 9 & 1 0P EMP §F DULL B=DIPoP o9k cAtuget
hgup 1820=042% & 1 1€ MEDULATOR TDwig0 046113 HE14980
ARU3 5G80-3056 & It MDDULATOR Y0wiGd GUT13
aglg 5080+3058 [ 1€ MODULAYOR Towlol SUYLY
LY 1886=015¢ 9 15 oF AKP 0P DyaL. EeDiPep 41938 th14%66
Agve 1820e0042T [ it MODULATOR 1u.goo pa1y MC14980
AUy 1BRONOHET & 16: MOBULATOR TOeigl 04vil MELU®6E
AgUS 1826-9111 & H IC: OP AMF ;nw-szaa-n-xnpn 7089 27414
LEI S 1426-0171 & I OP AMP LOWeBIABoK=IMPD TO=99 Bvoi4
A2UL 0 1826=0138 8 9 1t COMPARATOR QF BUAD [d4«DIPwf G471l HLMI3SP
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd).

“Table 6-3

Reference HP Part |c " Mfr
Designation | Number |0 Gty Description Code Mfr Part Number
a2 MIBLELLANEDUS PARTE
G4275=000086 |7 i PLAYE: BHIELD, h2 a28ubg QE278e00604
04BTEm0000T |8 1 PLATE BMIELD, 4z 2848¢ QUETSe00LOT
0427800028 |7 ' PLATE BHIELD FLET GUBTYn00022
G4RTIw00023 |8 1 PLATE BWIELD pEuEL cEZTY=00623
A3 caRTe-6480% |} 1 POWER AMBLIFIER BOARD ABBEMBLY 28480 g4275.06503
48278=34803 |V PE- BOARD, BLaNK 28480 0427826503
4361 618001088 -3 CAPACITOR-FHD 4,7uF 20% 15VIC 2E4R0 gi6em1088
A3Ca 0146003448 1 CAPACYTORSFED ,14UF +80=20% S0YBE CER ghudo G160u3443
4363 816002088 L) CAPALITORFAD _01uF ¢BGw20% $00vDC QER 2Buso Giu0=205%
486y 616002088 $ CAPACITOR=FUD ,0LLUF «80w20% $00VDC ZER 2huBe G1602305%
h3c8 648001088 g CAPACTTOR-FXD 4, 7uF 203 I6VIC zoueo G180=108%
A4ty 016002288 4 4 CARALEITORCFKD {4PE: ¢-‘ss iaovbc CER Oe=30 28480 Gie0=2258
4369 0i80w»1683 L] CAPACTHIR-FXD 4.7ufF 20% 16yl 28480 GiBGn108T
4368 Glagug249 3 CARACITOR=FRD W, 7PP ¢~.asw S00VDL CER 28480 Gietepaag
A5E8 Gi86as 088 [ CAPACITOR-FXD 4.7uF 208 28480 0580wi085
45610 058051688 g CAPACTTOR-FXB 4, 7uF 20% mvnc 28480 Gi8p=1085
48611 Bi49020%8 | ¢ CARACITORPED _oiuF +80w20% 1o0VDE CER 20480 GL60m2055
43695 Gé0oRoY ] { CABALITQAFXD 300RF oS8 300VOC MILa ELTT 1 0i6Cegdo?
[$14%] Gid1eG08% 7 CAPASITOA=Y TRMR=LER 208pF 380y PLeMTE ET3RY ] 304324 2/88F NPO
A3614 018025088 | CAPACTTOR-FXD &,79F 208 T6VRL 28480 01800l 08%
3648 0§30=108% 3 CAPACITOR-FXD 33uf +75-10% 25150 28480 01&0=] 083
a3tes 0ieg=3443 § CAPAZETORPRD 1y +Bompgk SeyOL CER 28480 GleGuiadl
A3ETY GlaGe3443 i CAPACITORFXD ,jUl ¢80=30% S6VDC- CER g8ubo 0160=3443
ARGi8 H18Gi 085 g EAPACITOR-FYD 4.74F 20% 16VNC FIELY C180=1048
43619 Cifgut 88 | CAPACTTOR-FXD 4,70F 20% 16¥DEC 28480 4150=108%
&36%0 Gl40008 38 t 3 | CAPACITOR=FHD Z20PF +o5% 300VDC MIGA 2B4B0 21600134
A3Eey Gi462388 r' CAPACITORCFYD {1BF: ¢u8) B00yDL CER 0ewll 26480 01602298
A3Cas Gle0e0i34 | CAFACTITOR=PXD 220PF ¢oSX 300VDLC MICA 26480 0160=0534
A1083 0Laom1083% 3 CAPACITOR-FXD 33uf +75-10% 25VBC 26480 Sighet08)
ARERY 0180=100% 3 CABACTTOR-FXD 330F +75-10% 25¥AC 28480 01B0=1085
Astas Oieowlote ] CAPAGITOR-FXD 23uF +50-30% 16VBS 26480 01B0w1086
A35CE4 difoecolR 1 4 CAPACITODRFAR . G5UF ¢-ao; HeOVDE CER 24RO 0160m0052
sybey 0186001088 3 CAPACITOR-EXD 4, 7uF 20% 28480 B1Bonl0BE
Asgas 1801077 H Cpfr'f;i{%?%% FF% ?Zgu; ;00 3% rﬁVEC 2480 4480s(077
& & T Tuf % 16YLE 8
.§g§§ 3§.§:§§$? : CAPACITOR-FXD 270uF +50-10% 16V[E 52?,22 3&2::&3,?
A3y 01662059 $ CAPACITORCFHD ,pi1UF +B0-20% 100VDL CEA 28480 0160-2058
a458%¢ 01k002053 9 CAPACIYORFUD . 0iUF +B0«20% 100VDE CER 25480 016002058
45858 0180s1088 8 CAPACITOR-FXD &.7uF 20% 16V0C 28480 5180e4085
5618 a560=304% 1 CAPACYITOR=FXD ,1UF +80w20y S0v0P CIR 2éado 0160s3443
AZGES G16002085 9 CAPACITOR=FYED ,01UF «80=20% 100yDC CER 28080 0160=205%
A3Gds 01B0=go8Y | ¥ CAPRCTTOR-FAD 4. 7uF 20% 16YD0 28480 0180=0BE
43837 0i8e=3083 i CAPACITOR-FXD 33uF +75-30% 254BC 280890 018005083
43659 GEAGRELTT # :#Piﬁi?ﬁﬁnﬂb L8GRF #-515 FGOVEE MIca TEi3$ DMESFia1Ja3GonvViER
43640 G180=108% ] CAPRCITOR-FXD 4.7uF 20% 18 28680 t1a0=i088
A3Eai 0Le0uwIALS i CHPACITOR?HD ,1yF ¢Bo=20% S0vDE LER 28489 0i6d0u34d}
astup 61602088 9 CAPACITOR=FAD ,0iUF +B0020% 1GOVOC CER 28480 014602205%
&3C4% 056022088 § CAPACITOR=PXD BLUF +B0=20% 1GOVDD CER 28480 0i60=208%
45644 ¢i80e1988 ] CAPACLTOR-FXD 4. 74F 20% 16WDC 28460 piB0ef0Bs
AREGS 0160022588 @ CAPACITOR=FND [1PF ¢oB% S0GVOC CER Cen3d 28480 016002256
Agtse 018601085 § CAPACTTOR-FXD 4.7uF 20% 16¥DC 28480 61800t 888
ABCa? Gi60=aR09 3 CAPACITOREXD 4, YPF n,asﬂ' 500v0C CER 28460 0140m2249
ARbus G180ul085 B CAPACITOR-FXI A 7u¥ 20% 16YD 26480 GiB0ws0as
L3140 0lEont 068 g CAPACETOR-EXD 4, 7uF 20% ¥6\DC 28080 D180w} 085
(Y1154 0140=2088 % CAPACIYORsFYD 01UF +&0=20% 1o0VDC CER 28480 0lp0e2055
31411 01LGegl9Y ) 1 CAPACITORe®XD 240PF ¢oB% 1060vDC MICA T2L34 amsmwo:oowma
[yt LIET I LT & CAPACITYOR=FED 5, 1PF ¢-.as” S0ovbE CER 28460 18002250
43643 B180e1088 5 CAPACITOR-FXD 4. 7uf 20% 18YLC 25480 $1B0mL068
ARE5Y oib0sionl 3 CAPACITOR-FXD 33uF +75-10% 25V 28480 s180eto8}
FY34 1] 0150ni 5B g CAPACTTOR-FXD 4.7uF 20% 16VDC 28469 $iB0ot 0B85
Ag8s otebugany | C4PALITOAWFND ,{UF +B0a20% SOVDC CEm 28460 | 91e0e3add
A3887 0i60u344d 1 C4PACITORPXD .14F +Boed0X SavDC CER 28480 26003443
43888 018061088 5 CAPACTTOR-FXD 4. 7uf 20% 16YDC ) 28480 I L)
A8CH9 8140-0195 % CAPACITOR-FXD 130PF +-5% 300¥BC MICA 0+70 | 28480
(1.1 014002286 4 CAPAESTORSEXD tiRP ¢o38 S00VDL CER Oes30 28080 pl60o2358
A3tei 0149-019% 1 CAPACITOR-FED 249PF +-5% 300VBC MICA #8480
ABCEE 018001058 3 CAPACTTOR-FXD 33uF +75-10% Z5Y0C shuBo 6101083
ASCe3 0i8003 083 3 CAPACITOR-FXD 33uF +75-10% 25YDC 28480 I LTI
43054 916021656 & CAPACITOR-FAD 33uF +50-30%¢ 16YDC 8680 oi80ei06e
4369 di{80=1083 3 CAPACTTOR-FXD-23UF +75-185 25YDC 28480 0i60w1083

Model 4275A

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

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

Reference HP Part |c I Mfr

; p ription f mbe

Designation | Number |D Qty Descrip Code Mfr Part Number
45084 GLH0L0197 4 CAPALITORSPYD 180PF ymBY ;uovoc MICa TEL36 DN{SF1831J03G0WYLER
T4 Gi8001077 g CAPACTTGR-FXD P2OUF +50-10% 2Buse t480uiGT?T
astes 058621088 g CAPACITOR-FXD #.7uF ?SHDC . 28480 F180=1088
iU 8180ai 677 g CAPACITOR-EXD 270uF +50G-10% 16YDE 28480 4180=4077
A3ETS 416003043 i CAPACEYORSFYD ,1UF ¢BGo20% S0VDL CER 268480 D140w3443
(Y1141 016022055 9 CAPALITOR=FXD . 0juf #lﬂ-iﬂi to0v0E CER 28480 616022055
AgCHR 048001089 5 CEPACTTOR-FXD 4,7uF 20% 16 28480 018041085
83898 0ibfela43 1 CAPALYTOR=FRD SI4F ¢so-aux BoyBe- CER 26480 ITT LI
A8C% 0iabe2038 |9 CAPACTTORSFED B1UF *aosznx 190v0L CER 28486 $1p0u2058
A3Eye 35201088 ] CARACITOR-FAD 4.7uF 20% HIT ti80ey0ad
A5CTs 0140-0191 2 2 CAPACETOR-EXD 56PT +-54% 300Y0C MICA pRuge
L3ET? G160°344% 1 E&RPALITORSFYD ,1UF ¢so-zcg 5ovnc CER 28480 01603445
AgCYE 01801077 i3 CAPACITOR-FXD 220uf +50-10% 16¥D FLITED) 018083077
340 016003443 i LREACSYORWPEE (1UP +80223% sovnc CER 28480 FETTLY 110
a3&80 1603845 i SAPACITORWPAD ,1UF eB0oR0¥ S0vDL CER 28480 4160wBU4T
ASGEY 418021085 [ CAPACTTOR-FXD &.7uF 20% 16UGC 2HUBO cigo=i08s
(Y113 $160-1089 H CAPACTTOR-FED 4. 7uf 203 164DC zauBo pig0=108§
43683 9160+108% - CAPACTTOR-FXD 4, 7uf 20% 16VDC 28460 pidb=108%
A3tes 918601077 ] CAPACITOR-£XD 220uF +50-10% 16YDC 28480 otgo-1077
(111 416001077 5 CAPACITOR-£XD 220uf +50-10% 16YDC 284980 0180=4077
A%C8s 4180+4678 [} t SAPACITOR-FXD 330uf +50-10% 6,3V00 28480 0LBO=1OTS
A3C6T 94 60=3a4% i CAPACITORPAD 1UF +8Geg0DY SCVDC CER FErED 0560e5as3
A3C088 01603443 £ CARACITOR=PXD LUF +60=20% S0VDC CER 2B480 0t60m3aL}
Agley 190225160 4 4 DISDE=gNR 1OV 2% DO=Y PDB, 4w TEEe, 068 26480 1902~3160
AsERg 19020009 2 BIODE=INR 6,19y 5% DDe? PDB Ay YCEs 022% 28480 L902wQ04S
A36a% 190120046 ! D10DESWITENING 30V SoMh 208 Do=15 éueg 190t =0040
ARCRY 1ediat080 1 DIQDEwGWITCHING 30V SOMA 2N3 DUw3S gpupd 19610840
AsHg 190120033 4 DIODELBEN PRE saov 200¥4 D0=7 ECEEE 1906160033
AgEng 190100033 H DIDDE=GEN PR® yBpv 200MA D0aY 25480 1901000353
A3kay 190120640 1 D10bEEWITEHING 30V FO0MA 2NB DDe3S 28480 19910040
ASCHs 1901=6040 § BECBE=SRITCRING S0V S0MA N8 DO=3S 28440 190126040
A§ERS 160120040 £ BIODE-GWITERING 30V SoMA 248 DOe3S 28480 1905a040
A3CRyp 19056040 i DIODEBnITCHING Jov BOMA NS D033 28480 1901a0049
Ag8Ryy 13620049 2 DYODELINR 6,19V BX 0Co7 PDE 4W TLue 022% 28480 19020049
436R12 190150040 ! DINGE=BWITEMENG 3OV 5OMA 2NB DOw3S 76480 19010040
ARGRY3 15810000 i BIODE=BWITEHEING 30V SOMA @N§ DO=35 2e4g0 §96i=0000
ABERGE 19019040 { DICDESEWITEHING 50V S0MA 2NS [O=18 25480 19010040
ASERS $90ie0040 i HEnDE-guIvLHING Bov BoMA INS D0a3S 28480 1931m0040
ANCR1 190100040 ! BInDESHTTCRING 30y S0MA 2NE DOedS 28480 1901a4040
ASERy Y 19G1=0040 1 DISDE=AWITCHING 30V S0MA 2N8 DO=35 28480 1901=0040
AgER1% 190223160 ] DIDBELZNR OV 2% DOw? PDR,UW TCue 0ef FLTLE 1902e3100
AGERY Y 1902360 4 DIODE-ZNR 10V 2% DOoT EDB 4N TCE+,06% FIYLn 190203t00
A36RR0 59083160 L] DIODEZNR 10V 2% DG=? Pau W YCB+,06% 2BHED 190203160
A3CRRY 190100028 H DIODEWGEN PRP §00Y 30GMA OOe? 28489 §401e0025
ASCRED 1901e0028 H BIUDERGEN PRP {40V 200MA DOwT 25480 190120025
AS0R2S 19020064 1 i DIDDE=ZNR 7.5V &% DOa7 PDE.4W TOR¢ 05% 26480 190220004
AZdi 12900897 H CONRECTORaRF BMB ¥ PL SgeOMH# 28480 125020267
LY EL] 125000357 1 LONKECTORRRF BHE ¥ PL 50a0HM 28480 125000357
Agdy 123000857 1 CONSECTORCRE BMA ¥ PLC SgelHM 28480 125020257
ABdb §3%0 0857 1 CONNEETURaRF S4B M PC SpeOHM 284480 125020257
EiKy 240040234 ¢ RELAY, REED 2B48¢ LTI T
ARKR 44%8=0254 [} RELAY, REED 208480 C4A0=0234
4361 8140=0179 i E0fLoMLD 22UH Joy Q878 1550, 375LC-HO0M 28480 914000579
AgLg SELTLITRL] 1 COIL=MLYD BEUM 10X QWYS ,18BDX ¥7SLG=NOW 26480 914900179
A3L3 d14oegin i COTL=MLD 100U% 5% 9858 ,195DK. 373LGeNON 28489 1400210
(Y11 185400345 ] TRANBISTOR NEN ZNGIT9 8t T0e72 PORROOMK 047Ls 2ns17e
AjER 1698026t 4 TRANSISTOR MOS-FET Pn«soamw =150 28480 18580261
hjel 1684w0019 ¥ TRANSISTOR NAN §1 Y0«18 PDmIeGMM 28480 18860001F
450y 185400092 H TRANGIGTOR NEN s: PDUMBOGNH FTub0oMME 28480 1BS4sp022
53495 188600071 ¥ TRANSISTOR NEN B PORIOONMA FTw20CMHI 28489 1554u0071
A38y 1884e0092 3 TRANGISTOR NPN 51 PDRRQ0Mm FTRAQGMME 28a80 185400092
4387 {8%40092 ] TRANSISTOR PN 81 PDEROOMA FlapgoMH? 28480 188420092
£388 1884=00%2 ] TRANSISTOR NPN BI PDmaioMe FTmepoMHR 28480 18540092
A38e 15800071 ¥ TRANSIATOR SPN SI PORIOOMW Fe2qo¥nl 2BUBG [LLTEI T
43850 185020348 B TRANBLETOR NN 3NE179 8¢ TCo72 PORROCMM 64713 NG5 T8
ARty 185420345 8 FRANBIBTOR NPN aNE47% 87 YO=73 POsapgMw 04713 N5y Te
aEEE 185306303 5 q YRANBIBTOR PNP 21 FORl60MN FYeydoMHZ 38460 185300205
Af6:y 188800519 3 TRANGIATOR NPN BT Theoid Phulaghd 28480 1EB4w0019
43810 165400247 9 ] SRANBISTER NEN 81 Y0e39 PDalw FreBoOMil géado 188860247
LY 1T 185360803 H YARNBIBTOR PNP 8] PhajsoMe FreTooMHg 28480 1853003203
45815 188%u0012 [ § TRANGISTOR BNP sNa®04A B TO=39 PDmbgoMK 01298 ENZBOLA
Ag8yy 16850348 8 TRANGISTOR NPN 2NE17% BI TOs¥2 PDS20OMM oUTLS aNgL Y9
LT 1858a026¢ ki 28480 185500841
A3lie 189409019 3 TRANBISTOR NEN B] TO=18 PDaleowy 28480 1856400019
(3131 188508002 2 TRANGESTOR NPN 8] POS200%W FlasgoMul 28uB0 (88400092

TRANSISTor MUS-FET oh=100mk [D=15mA
See introduction to this section for ordering information
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Table 6 3

Table 6-3. Replaceable Parts (Coni'd),

Reference HP Part |c| - Mifr

Designation | Number |p} Y% Description Code Mfr Part Number
A802) 188400074 7 TRANGIOTOR NBN 81 PDul0oOHN FTsZ0O0MKI 28480 18543071
AZBR2 L858a0002 2 TRANSISTOR NPN BT PORBOOMM FTE60OMHZ 28466 18540092
43853 185460092 2 TRANSISTOR NEN 51 PDR200MH FTua0O0MRZ 284680 185400042
AB8R4 185426092 2 TRANBISTOR NEN BT PDo200MH FTRGOOMRE 28480 165400092
3688 18500071 7 THANBIBTOR KPN 81 20a300MW FTe200MHZ 20480 16540007
LY 1007 1854-0345 8 TRANBIGTOR NPN 2NS179 BI TQw72 PO2200MW 135 BNGLTY
aEGpy 188420548 8 TRAXBISTSR NPN PNE1YY 81 THeT2 BDR200Mw G4TLY INGLTH
A3288 188326203 g TRANGTETOR PNB 8] POBISOHW FYBTOOMKE 2480 {88Ia6203
43620 18850001 3 TRANBISTOR NEN 8§ TO=18 POBSSOMY 28480 (85400018
A3eE 18%4a024Y & TRANBYSTOR NPN 81 TO=39 PDEIW FYRBGOMHE 28480 185420247
£30%) 168300203 £ YRANGIBTOR PNE a7 POaleody FrelpoMel 28480 18530203
AgesE 18530012 4 YRANSIATOR BNB PNROOAA ST TO»39 PDwsOOMM 0135% FEFLTITY
A3833 183300084 o 2 TRANBYATOR PNF. BNED1IS 83 PDu3ON FTelmul 08713 FETLTT]
&3234 185400389 ¢ 2 TRANSISTOR. NPN 3N4OEE 8] PDa3OW FTelMHT 04713 EELLTH
ag8ay 16840071 7 TRANBISTOR NPN B PDu3O0ME ¥TaRooMWE 76480 T
hERY Ei0000832 3 f REQISTORCTRMR 59 10% C §iDE=ADS {=TAN 2By8c 2100=0552
A3ke Gelimgazs 3 REGTAYOR 2,2% 8% 28w FL TLoed00/e700 0E18t £Bgaas
AIRE 0750879 ] REBISTOR 3, 96% 1% 12856 F TL80¢eliod LT cﬂeaie-7o-ssa;-$
L3R4 6831048 3 REBISTOR 100K 5% .25W FC TCRwd00/4806 (33131 (3311
L3RS 068321045 3 REGISTOR 100K 5% .35W FC TCmoH00/4800 01984 ca:eas
B3Ry G408-2034 g ! RESISTOR 330 5% , 125 28480 086B=RRR4
A3RT 06850708 & REBIGTOR 47 8% 28w FC TlasdDose500 o1idy ChETos
43RS 0685=322% 3 REBIBTOR E,2K SY 454 FU YCwodd0/¢700 eiidt cBaaas
A3Re fioe=3207 i1 $ RESIATYCR=FRMR 3K 104 € exoe-leg foTRY g8480 2i0beigoy
BER{S 06980084 g REBIETOR 2,18 1% 1254 F TC80e=igd 24544 CHet/BuTlagiBiof
43Ry 078720280 3 REBIBTOR 1K 1% 190 F TCAQealos 24846 Clui/Bo¥lolinl)ef
A3RE eTETetd1s 1 REGISTOR $31 in 129W 7 Towldseelo0 Feade Llol /4oTond] | RaF
ASR13 G60pat43l 9 B REBIHIOR 2,26K 1% 412%KW F YCudewlipo 24546 flei/gntioBiblcp
5ERi4 068800084 6 RESIGTOR 2,18K 1% L1250 F Tla0éwidp 24846 Llef/BrTougiblaF
ASR1E 04980084 % REBISTOR 2,15K 1§ 135 P Tembesigo 24546 Clnt/goTdadifief
ABRse §78T=0u01 ] HES2BTOR 150 1% 13856 F: YCEOeol00 ETETT Chol /leTbeibinf
A9RYY 4787=0416 ¥ RESISTOR F1t 1% 128w P YEBOeei00 FEA L) Chol /Gefbel)inef
(YR 7570416 ¥ RESIGTOR Fit 1k 1234 F: TCmO¢oiBD FULLE Cooy/BuThuBiifsf:
ARR{% 7857=0450 3 i0 REGZSTOR 720 1% 1254 F TCRGesipg pUBLS Léal/eT0aTiiof
ABR2e $757=0420 3 REGIETOR 780 1% 1B5W P PERGe=i00 pUBGS Cén) /BoTb=Tiof
AgRRy §787=0402 1 -3 RESIBYOR 118 1% .lasw IR LTI FELTTY Clui/BaThuitln?
AsRae 07870440 ! REQLETOR 30% §% 4288 7 TCuenind 24804 Clnt/BeTio3b)RaF
43REY $683=4708 & RESISTOR 47 BN .asw #{ TLanidonses00 G388 CEsTad
L3Rpg 698808 i RERISTOR 316 1% 18BW F. YCRO+nitd p4SHE Chol /BuT0ndibRal
A3REY 68346705 B REBLATOR 4T 9% ,28W FL 1lasa0o/eBon s34 CBs705
43804 068304705 8 REATBTOR 4T 5% ,28W PL TLEw400/#300 01188 GBUTOG
AZREY 06980083 7 REGYBTON 466 3% (1854 F TCAOesil0d FIT T ChelsBuTbalbllofr
a3RQ4 073Ym0408 4 3 REGISTOR 142 1% 1286 F TEwbewioo 24846 flel /8eTie]62ReP
LBRRS 078Fa040¥ t REBIQTOR £10 1% 0i2%W F TCHO¢=100 gUB4H Cdei/BoTloilieF
B3RBG 069860084 ] SEBISTOR 2,18 1% 128A P YCeoeeolon 204848 fda1/0aY0e]51cF
L5R3) 2757e0402 { REEYSYOR 110 1X 425N F. TCROewipd L30T Chol/GuTolilaF.
L§RED pofEanoBE 9 REJIATON 8,185 1% 126K F TCEO0emi00 24846 Llai/B=t0eEiBleF
ARRYS fediedt0s |6 REBFTOR 47 9K .zsn FC TERal00/9500 01321 tE6708
A3RES [TIEET DT A REBISTOR 47 9% 285 FC T(Hes00/¢300 0118 EBuYOE
ABREE bedletoes |9 REGIBYOR (6 %K _BEW P TEeod0o/eS00 0t1y £B1008
AyRy 068321005 | § REGISYOR 10 5% .28W FC YLeod00/¢500 0§18 EB1005%
A3R3 0698034804 3 4 RESISYOR 383 1% 8K F YCBOe=100 28480 [TL TS TTYY
BaRgs 06983404 3 REQIATOR 3B 1% .8W P T(E0ecion 28400 06883404
AZRES 0688030804 3 REBIAYOR 383 1% 84 F TC80eei0l HT1 TITS I,
A3REH 069503406 5 REBISTOR 385 1y 8K F TEEQeciny 8480 TS T
ABREY 068305325 |6 REBIATOR 3,3K 8y 23K FC TCwal00/4700 (3313 tB3338
AZRUp 06838335 8 RESIATOR 3EK 8y B34 FL Tiwe400/4800 0f1&1 £8333%
Ayfal 068302265 ¢ REBIBTOA 22 %% BBk FC TCumton/sedg 4121 GBpzes
£3Ruy 068325313 8 REBIBYOR 33K 3% p%H FC Yimotog/+800 otidt £E5338
A3Ras 06E3=222% |3 REGIBTOR 2,24 6% .3%W FC TOmwidgo/eTol oliBy Cé2285
AZRGS 0683m 1028 | @ REBJBYOR 1K 9% 2EW FC TER=d00/4600 LI E CBio2s
RBRLY 068302208 3 REBIATOR 22 9%  BEW FC: TLwmd00/4500 of1a1 £Bza0g
43RG 469803450 9 i REGISTOR U288 1% 125W F T0u0eeitl 265406 Ghel/BeTlolZRRep
A3RuY 068301513 2 g REBIBYOR 180 5% .25% FU T{Eri00/+400 pi1E1 (85313
A3RSR $6834725 2 REBISYOR 4,7R B% @54 PG YCu=400/e700 011ay £BaY2%:
ABREY 068505003 5 RESLIBTOR 16 5% 86K FC TCE=U00/¢500 otidt csteo!
A3REY 0468301005 5 REBIBTOR 10 5% ,26W PC TLEwd00/¢500 pii2t £8100%
43RES 07ET=0280 3. REBISTDR 1K ¥ ,12%W. F TCRO¢aigo 26508 Clal/BnT0l00]ep:
A3RSY 068304705 8 REBIBTOR 47 54 ,29W FC TLE=00/¢500 cii2t LBsTOS
AgR3g 0608304738 # REGIOYOR 4,7K BY ,28W FL TCuc40/e¥0D [R¥-11 EB4T2s
ABRBH 066324308 2 4 REBISYOR 33 5% 25K FL: TiBmdt0/e500 oriat CB3308
Aghsy 069804430 9 2 RESIZYOR 890 1% ,12%W F 7LP0eein0 ghgle Cdui/BaTloBVORSF:
ASR38 6683a3308 |2 RESIBTOR 33 S% 5% FL 70medc/e500 ot12s C83308
AFREY 068300708 8 REBIBTOR 47 5% 28w FC TER=000/4500 08128 cB4TOS
A5R%D 066304708 & REE1570R 47 5% 28w FC HATTTLY S L] LI31-H CBuTOs

AFAAAT ADTRA

See introduction to this section for ordering information
#Indicates factory selected value
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Table 6-3

Table 6-3, Replaceable Paris {Cont'd)
Reference HP Part |c f g Mfr
: A Q escription fr Part Number

Designation Number |p| 4 D ptio Code M
ABfp} LR T AT ER D) 5 REBIHTOR 1,81%. 14 128N # TU8Oe=l0f 24846 {hel/8aTlalZlZoF
AFABR ch8%a4¥0l 18 REBISYOR 47 %% 25W FL YCaedon/seS00 pligt cB4T08
A3Re3 649803004 i REBISTOR 316 1% {280 F TCufe=igl 24548 Lhu) /ReTdebl bRl
A§Re8 068304705 4 REST4TOR &7 9% .28k 7L Tiwed9oredge 04t24 tdgton
[3 EETY 068321538 & 2 RESI&TOR 15K By 28w £ TCEoUOR/ 4800 oitdy 81538
ARRGY 058301838 [ RESIBYOR 15K BX _pSW FC TEBa400/4800 01181 £83838
LY Lol 05838708 4 RESIZTOR 47 5% 28W FC. TCRwd00/2500 81181 CBUTOS
A3Rp8 47870877 [ REBIBYOR 09,9 1% ,128W ¥ TCROwsiq0 24848 Checl/BaTivddedeF
L3Ree 048302258 3 RESTOYOR Z. 2% %% 25K FL YTewed00/e70¢ 61181 LB2228
A3RY0 0TEF=0879 ] REBIBYOR 3,.46K 1% 1258 F TCeoewipd 24546 C4el/BeTlelisinf
L3R 668304083 3 RESSBTOR tHok 8% 28W FL T{amkoos+800 [IRE3] CB1ous
A3Ryp 068321048 |3 REGESTOR tooK 8y 25K FC TCwet00/4800 nEiad I
A4RTE 07ETe0414 2 4 RESIETOR 332 1% 125k F 9EBO+e100 2484 El4ot/BetociaRaf
ABRTG 0468504703 8 RESISTOR &7 5% 2%k FL ¥CEwd00/¢500 61121 couTH8
ABRYS 048302238 |3 REGIATOR B,3K 5% ,23H FC TCmodO0/ef00 0418 cipaas
AsRTH D698ug88 4§ REGIBYOR 219K p3 1290 7 YCBQea100 BUB6E Cldof/8eT0oglBlel
AERTY 07870080 ) AEBIBTOR (X 4% 1284 F Tlwtes100 2484s £4a)/8st0n)0lef
ASRTa 66985447 4 i AEBIHYOR 428 1% ,125W F TCagesind 24548 {lin] /0aticlzdRaf
a3R99 G683=4765 & REBIRTOR UF 5% ,25W FC. Temed00/¢300 d158 £B4708
ASRPY 0984433 o REBISTOR B 24K 1% 125W ¥ YCuQe=ilo 2us4s Chnl/BaTied2edeF
A3RBY 069800086 ¥ RESIBYOR 2,15% 1k L1280 P 7E804eind 26844 Cdwi/BaTluldiEisl
ABA8Y 0469820084 L2 REBISTOR B,39K 1% ,128R F YCuowe100 4546 fhel/EeTlaiflof
L3RGE 475720401 ¢ RESIBTOR 190 §X o125W F: YCe0+~104 FLETT {dmy/BaTiniflof
A3Rey 478700414 7 REGTOYOR 1) 1X ,1285¢ F TCwO+e100 20840 Cdai/Butlogy{Ref
hyRgy LTS DT 3 H RESLETOR &48 1X 485K F YCefeolOo FELTTY fhmtfBaTlobdqFReF
(111 ] 07570433 H i RESTSTOR 3,32K 1% .725W F TC=0+-100 20544
43884 07870408 1 REBTIETAR (40 1% 125K F TCE0eol00 8544 Bhal/BoTlaillaf
ABRaY 478720040 1 REGLBTOR 301 by ,129W P TC80eei0d 24548 Cliz) /8nT0ad0l Raf
AgREs 0683708 8 RESIOTOR a¥ 3% ,2%W FC TCHad00/¢500 0sias t84T05
AZREY 06RBmlAY 11 REBZEYOR 3514 1% ,18%W Fi TCRO4=10¢ F3 L] LYol /BaTlndloful
L5R%q peB3oafos ] HEBTSTOR 47 5% 28w FC tCacq4n/¢500 eiidy Coav0s
L3R4 066304708 8 REBIBYOR 47 %3 ,29W FL Yh@ed0o/e500 cli8t CBaY8
A3Re3 to98osald 9 1 REGIATOR 37 1%  128W F. TCe04=i0d 24844 Canl/goTdoBRTReF
LY Ll 07570289 9 RESTSTOR 1K 1% (125K F TC=0+-140 24808
ASREE 6¥3Ya0lnl H RESTATOR S10 1% ,125W F Toa0ewil LT the)/aotintilel
4GRS 66980084 ¥ RESTBYON 2,19% ix ,12%H F TCROssiGo 24846 Lel/BaT0uRiS]oFf
30 068304708 8 RESISTOR 4F 5% 2%W FO 1lmadoo/eS00 L3181 1) £84t0%
LzRea BaBEaqnol 13 REETATOR 6 S¢ 284 FL ThucdonseBes LERT 53 [4:1%.111
A3ReG 056321005 g REBIBTLR 10 8% ,2%% PL TCE«800/+900 oiiidt CB104%
ag¥t00 483n3828 & REBIETOR 3,3K Sg 28H FE Yimedo0/eT0C o1&t GEIIZS
Al%401 448523338 8 REGIBTOR 33K 853 28w FL tCRad00/eb00 o§1dd £83335
haRege 06832808 9 REBIATOR 22 5% .2%W FU T(asd00/4500 [3R¥:31 CHRass
A3R143 068353338 2 REBYBYOR 33K 8Y .25W FL TCawdpb/seBoo 61181 £83338
43R0y 06832285 3 REBINTOR 2,2K 5% 29K PC TCa=ubo/4760 ciidt cazaas
LY LAY 0683«1028 § REBISTOR 1K 9% ,29W F{ TCued00/4600 e1idt LR
ARG 064302208 § REBISTOR 22 9% .23W FL Tlmaido0/e%00 gl cB220%
ARR107 o6b3ud?EE H RESIBTOR 4,7K 8% 2% FC tleod00/6700 oitad CBATEE
488108 068301008 g 2ESISTOR 10 85 2% FL TLee=d00/4800 o112 £81008
Agkig9 [TTRERET 5 REBZAYOR 0 3% ,25H #C: TComd0n/4800 pisdt cey00%
a3RLIG 07870200 H RESISTOR 1K 1% ,125W F TEwlesido FILIT] L4l /BaT0xi00ieF
ABRE1Y 668304708 8 RESYBYCR 47 8% _23%W FL' YLEes00/+300 (13131 CB4708
A3Rt g8 868504728 2 REBIBTOR #,7K 5§ ,REW FC Ywadd0/e?00 0512 LBuTas
A3R{13 0483m3308 2 REBIBTCR X3 8% ,28W FC FUEelD0/¢500 otidy CB33S
ayki1s 24698 q 088 9 REBIBTOR 890 X ,425W 7 TC804mind ugoH Clsl/leTteliORaF
ABR11% ceB8Es3308 ES REBIEYOR 33 8% ,23W FC. TCEeG00/#500 nt1dl CBIS0E
ARRY16 0685=4708 8 REBTETOR 4y %% ,25% FC TCoad00/e300 o112 tB470%
ABRELY 068324708 B REBIBTOR 4% 8% ,2%% FC TCasdbo/e500 01181 C84ve8
ASR148 47370274 5 REBISTOR. 1 .21K 1% 128w F v0eenion 2us4e Elat/BoT0uilldnt
ABR1LE 068304708 8 REBIRTOR 4F 5% 28w FE TeEe400/4300 61184 cB4T08
ABRL 30 06983644 1 RESIATOR 516 1% 125K F TEmbewitl 4848 Clhol /=10l 6RaF
[} 1201 068504708 |8 ZERTATOR &7 9% ,2%w FL: v5e=000/4500 oitdy $B4TOE
A3R122 066324705 | & AEEISTOR oF 5% 38w FO Tima00/e500 o11El £BETOR
#3RY23 teR8oR B4 8 1 RESISTOR 2.45% .25% .125H 28450 688aa544
A§RY P4 [TLETTE L S RES1ZT0R 150 BY 2SW KL Tiwmdn0seb00 01121 £B191%
AERy2E: 06830305 H 8 REBISTOR. 12 9% ,2BW FC TCo=d00/4300 4182t 81208
AER1EG 0683e4208 7 REBIBYOR 12 8% ,28W PC: tlmak00/+500 [J3%-13 CB1E0S
A3Rp? ta8%eq4i8 3 REBIBTOR 180 5% ,85% FL tlamioo/e000 oi1ds [T
agReas ti83ai518 & REBIBTOR 180 5% 25K F& TCRwaod/eb00 0118y cis1y
i3k E9 668301008 7 REBIBTOR 12 BX ,29n FC 1Cusu(g/e500 gl (8108
43Rt 30 008321208 7 REBISTOR 13 9% 28K FC TOswd00/e300 o118 (1811
B3A334 4787 e0a48 9 REBIBTOR 10K 1§ 135K P Y5R0eeid ETLTTY Cial/BuTinlfhdnp
ARRL 1S 418Yentol 9 REBIATOR £06 1% 123K P TE804aiOl 24846 tiei/Belinitiaf
ARR13D 1800208 7 H] NETHORKaRES G2pIpd 7K OHM ¢ 7 13} FLLTEL ]
ARRY 36 161606208 7 NETHORKoRED B81Py4, 7K OHN X 7 aiidy 20084472
&3R13% 161620282 & 1 NEFWORKeRED 16aDIRB2,0K ONM X & oitde 5108228

See introduction to this section for ordering information
*Indicates factory selected value
6-16
Section VI Model 4270A


https://www.manualsplus.com/

Tahle 6-3

Table 6-3. Keplaceable Parts (Cont’d).
Raference HP Part |c a o ifr
: p 1 Diescription
Designation | Number [P Y R Code Mfr Part Number
250156 06834728 2 REBIGYOR &, 7K %% 28N FC Tiewagose700 0144 CE4YRY
ARy §Y 06633038 § BEBISTOR 22U 3% 2%k FC TCue400s+800 vifdl CBEa3S
LE23 1] 069852585 7 g RESTSTOR GO .]% .125W 28680 T PERTE
AIAL 39 05683=-4738 4 REGISTOR 4,7k %X ,B9W PC ¥Cwel400/¢768 0142t CE472s
FYLITT 066304718 ] REBIBTOR £70 8% 280 7L TCeolob/4800 01184 CE4PLS
hgRIAY 46632333 g REGIGTOR 22K 5% 28w FC vOBed00/+B00 651281 CERRLs
ABR142 0665-2238 § REGIBTOR ZRK 5% &3R P tionbpose¢800 [ 3T 1) CHaais
4374 910600823 [ TRANBPURMER{TOK 1381} !Itli 28480 91002825
£373 950006890 ] # TRANSFORME R-STGHAL 2mit 30% 1: 28480 8100u0878
43738 $106=0823 8 TRANBFORMERETDME1381) a|i|1 B480 f10000885
A3t4 56500802 7 4 TRANSPORMERSPULGE( 11307} FLIT L 91004822
378 S100mp88Y ] TRANBFORMER(TDKIIS8Y) fetit 28480 B100=0883
A5Ty LFEECEL T 1 TRANSFORMER-SIGNAL Zmb 30% 1:1 adgdy 300600876
(i 10600828 4 TRANGFORMERSPULBE (11307} a408 100=0822
A3V 18Ba=ps 28 8 IC COMPARATOR GP BUAD 14eDiPeP 64713 LMY
4393 1624=0138 3 18 COMPARATOR G2 QUAD L4=DiPeP 6471% #LHIZ9P
AYUS {824e0]58 L] I COMPARATOR G2 QUAD la=DifeP 4713 HLMS3EP
A BG4 T80 & [} 30 FFP TY4 L8 DotyPE POB-EDGE=TAIG COM 01499 BN7ULBRATIN
A3U8 182004738 & IC #F 774 LB DutYPE POBEDGE-TRIG COM 01298 BNF4LBRTIN
43 MIBLELLANEOYR PARTS

130860456 7 4 HEAY BINK T0«5,70s38s(8 28460 1205=60%0

G4BT 4mG00tR |4 H aHIELD PLATE A3 EBUBY 04374edbbsd

04278006008 |9 § SHIZLD PLATE AS £8480 4ET8e00408

G4E7S=60609 | ¢ H SHEELD PLATE A3 #8488 014375ud 0669

0487800610 |3 i BHIELY PLATE A3 Ehads 0427800810
A 0621360804 |2 i PROCERS AMPLIFIER BOARD ARSEMBLY 28480 phETHensdod

G4EYS=p680s | & BL BOARD, BLANK 28480 o4275ugeb00
A4y bi8p=1083 3 CABACTTOR-FXD 33uF +75-10% 25VDC 28480 tE80wt 063
AgER G1épatodd 3 CAPACI TOR-FED 33UF +75-10% 25VHC 28484 01805063
A463 Gi66m1083 ] CAPACITOR-FAD 33uf +75-10% 25VDC 2EL8D 018064585
A4GG GiBoei083 3 CAPRCTTOR-FXD 33uF +75-10% 25VDC 28086 6iA00{083
Y141 418002088 3 CAPACITOR-FED 330F +75.10% 25VDC 28480 L3E1LI 82
(Y11 01841083 3 CAPACITOR-FXD 33uF +75-10% 25VDC 26480 51B0=]08%
s4Ly §160=38%% & [ CLPACTITORSPYD 1006RF ¢=10% 1uvDE CER #8480 fi6baiass
t56s Gippeiata & CAPACITORFAD 10GOPF +=i0% 1KVDE CfR ghusy Si60=3058
4458 $56801683 3 CAPACTTOR-FXD 33uF +75-10% 25yDC 28480 sleceions
k4Gia 18801683 3 CAPACTTOR-FXD 33UF +75-10% 25yDC 28480 318Gt 0E3
L1138 418001063 ] CAPACTTOR-FAD 33ufF +78-10% 25VDC 28080 piBees0a}
#8613 DiBHE1083 3 CAPACITOR-FXD 33uf +75-10% Z5YDC 28480 0iBOwL08Y
48613 016003856 -] CaPRCITORFED 4poofF ¢-1a# tKVODE- LER 28485 [FTTEX 111
(Y1473 610503683 3 CAPACITOR-FXD 33uF +75-10% 2 28086 0{60=4083
(1138 1 0168=26%8 § CARALLTORFXD oiuF ean-zox 100v0C- CBR FLITTY [FULEE L3
LY 14TY 01602058 L3 EAPAEITORSPRD ,o1UF ¢aeaenx 1o0Y0E- CER 28080 bigd=209%
habyy 01851083 3 CAPACITOR-FXD 33uF +75-10% 2 FETLTY 0ied=i0a3
agERy 190160370 L] 28 DI0DE=GEN PRP 38V S0MA D03 28480 19010578
RECRE 190126378 b DIoDE=REN PRP 38V S0¢MA DDe3S 25488 180420578
A4GRE 196160278 [} DIODE-GEN PRR 35y 5GMA DQ=3S 2848y 19040876
44CRE 1908e03¥8 ] DIDDELGEN PRP 38y J0MA DQw3Y 28480 1901=05%0
A4Chs 180100378 b: DIODERGEN PRP 38V JoMA D035 28ubo 19010576
L TR ML ITE Y L i i2 COTLuMLD 2poUM 2y Um68 19800, 375LGaNOM 28480 014000529
A8LE 9580s0180 § £0iLeMLD BROUM 8% Gesd 1550K,37SLEaNOM 25480 §L40u0489
A4L3 AL LI Ry 1 EOYLeMLD JROUM 8% Gedl ,1550%, 3754 G=N0M 28484 LILLEITEL]
LYY $il506529 i COILeMLD BR0UM BY Gued 185DH JTULG-NOM 28480 GL4005189
&ghe Gi140uw0129 1 E0ILs¥LD ZEOUKM By BE4B 14%DH 3YELELNOH a84dp Fl40edyg?
Agby LI L § EOILEMLD 230UH By 0BSE  JESDY, 3TSLEcNOM 28ud0 | o1H0enip®
(1158 180708 & ¥ CHOKEWNIDE BAND ZWAXEGBD GRME@ 180 MHZ 02444 YEEDE 20748
hake 91001708 & CHOKEWIDE SAND FMiXmod0 ORME {86 MHI 08114 ¥K200 20s48
ag8 165530081 3 TRANBIGTOR JoPET halRAN DeMUDE BI 28480 18880071
a483 185500091 3 THANSIOTOR JuFET NuGHAN DaMODE 81 28480 §855m0001
g3 18830360 3 [ TRANBRATOR BNP 8] TOetd POElpoMW 284B0Y §883=0300
a489 189304042 [} TRANGBTISTOR PHP aNz9844 B Y0u3% PDagpoMW 01299 ENROLA
L2089 18530306 3 TRANBZATOR BNP a7 ¥0=i8 PpEIfomy 28480 1883=0300
Y11y 1834a0071 T YRANSESTOR NPN g3 POalooMy FTagooMHz 28480 1856w007L
hely tefdwns3t i 3 TRANBISTOR NPN aN30838 81 Y0a39 SDoiw oL928 2830538
K468 (88600074 ¥ TRANBISTOR NPN 81 FDel0oMa FTaRO0MMY #848¢ 1854007
4509 18580091 3 TALNBIBTOR JaFEY NefHAN DoMODE 81 2éuto 185520091
Laete 1853=0080 [ TRANSESTOR PNF 87 POelf4My FislSoMAZ 2848¢ §85320020
LY1:13) 168800091 b TRANBIGYOR JoFEY NoCHAN DoMODE g3 adadp 185820691
ha®y 478700487 2 29 REBISTOR 829K g ,135W F TCmos<ino 28480 oTgT=0487
agAR 07570487 H RERIGTLR 829K Ix ,12%W F tCepesigo 28uBg 0757m0u87
ARRS 078700487 2 REBTBIOR 825K 1k ,13%K F TCeDewiOl 28480 0757a0487
AyRy 078720487 2 RESISTOR BRER (i ,12%W F TEBesiOl 284Be 0FSTuQl87F
AuRe t8t9u080Y ] [ NETWORAKRES S=81PRZ 0% OHM X 7 o112t R0BAZ2E

Mnadel 427THA

See introduction to this section for ordering information
*Indicates Tactory selected value
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Table 6-3

Table 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c e Mfr
: p & ri Mfr Part Number
Designation | Number |p| <% Description Code art Numbe
ARy 181060207 3 NETWORKeRES 3=8IP2R2,0R OHM X ¥ e11234 ED5ARRE
4aRY 078Toglds ¥ RESISTOR 10K 5y 1234 F TER0ewio0 24848 Chel/Betialtdlsf
hoRe 675700208 H § RESISTOR 13,38 1% L1884 F TCmo4aine 18701 MFECt/8eT0uidlaF
IPLL] 449603155 i REBISTOR &, 64K 1% ,13%8 F TCeowwiog 24548 Chield8aT0nlbd)of
LULEYY §e8in2748 H H REBISTOR 270K 8% _2%W FC TL=aB800/¢%00 [ E 3T 11 CBaves
boRyy Q48302748 & REBISTOR 270K Sy ,25¥ F& YLeaB00/¢900 61181 CBa743
4uRyz §68301848 8 ] RESESTOR 156K 8y ,2%%W FE TLexd00/¢%00 oitdd £B1548
AgRiy 44685=1949 8. RESZSTOR 190% 3% ,2%W FE TLRe800/¢900 gital cBisuY
YLD 1683=087% 9 & REGISTOR 2,7 %% ,235% FL TCEe400s+B00 01tat EBRTES
haR1g 0757=0278 L REBTBTOR 1, 78K 18 L1898 F TCWOew]00 24846 Cdut/BaTDoiT8]=F
FYLITY 7870278 9 RESLSTOR 1, V8K % 1380 F TLEowei00 24846 Chol/BaT0a]iTliaf
AgRy% Be8lw02YE ¥ REBISTON 2,7 5% ,3%W FC TCRedo0/+B00 oitat cBgrag
AuRyy 8787 e044R 9 REGIETOR 10K {% 128 F YERQeaidd Er LT Clinl /BaTbotofRaF
AgRie 07370278 9 REGIBTOR [, 78K ;i J128H F TCRg4euifl 20646 Clut /BalbolPBIsF
IYLET 071570278 L] REGIBYOR {,78K §& ,128W ¥ TCo¢eln FIT T Clel/BaTict 7O oF
huRgg 07570440 9 REBISTOR LOK i% ,18%W F 7TEe0eal0d 20546 | ClUni/BeTlelO0ReF
Adange 069823590 ] 3 REBYaYOR 2,37k 1% 1884 F fCRO+=100 20546 Clot/Bet0ed)V Lo
AuR23 075T=1 098 $ REBIETOR 1,470 1§ 125 F TLa0eal0D USRS Chuf /Batlulificf
AuR24 475724278 § REETOTOR 4,70K 1% ,125W F T0B0eal00 245494 ClheffButalbiaf
K4R2G G73Ta0U87 2 RESLETOR BRER 1% 128w F 7L80+s100 2BuBe 4TGT=04ET
AgRay 67§Twoddy 2 REBIETOR 828K 1% 18%W F 7CR0¢eiDO 28480 075Te0uEY
AGREY 049805159 1 REBIBTOR &, 64K 1% 128K 7 70804100 24346 Clol/BuflolbdysF
A4RBE 07870487 2 REBIBTOR 24K 1% 125k F TLAQeo1DD 26480 GP87e0uBY
ABR3E 475720487 2 RESISTOR 8FSK 1% 1280 F YCBO4oi00 #8480 4780 gby
AsR3o 6T57a087R L) REBIBTYOR §.T8K 18 1294 F tlegsaito 24546 Rlel /BeY0ulTBiaF
[ T1 41 810000674 & 3 TRANSFORMER-STGRAL BGOUH 208 1:1:1 28480 91000871
Adlg 182600t 38 ] IC COMPARATOR Gp oUal 1dsDjpes 047435 MLMES5R
a2 t83smp1le § it COMPRRATOR 62 OUAD J4=DiF=p 04713 HLMIIEH
AUS t8Rbed138 ] I COMPARATOR §F SUAD 1d4eDIPeP GHTLS MLM339P
A¢ MIGECELLANEOUS PARTS

G4ETSu00012 |5 2 BHIELD LOVER Ag 28480 04275=00812

GUETSEa00818 |6 8 BHIELD COVER Ay 28480 GUaThe000t3
Aaht QUBTSubeBay T 1 £RR BUFFEN. AMBLIFIER BOARD ABZEMBLY 28480 SUETEe0eBH]

043787084y | $ BC BOARD, BLANK 28480 o4ETSeR6B4L
hakigL Gibjo3oed & 36 SAPACITORWPRD ,iUF +e2i% 25YDL LE8 28483 §140+3860
Aghyca 0160=30060 [ CAPACITORFED _(UF ¢w0% 2EVOL CER 28u80 08603060
AEALLS 0121-0517 § 1 CAPACITOReY TRHMRePHTN o8l SPF 750V 18738
Luhiga 0160«5660 ] CAPRCITORSPUD 1UF +=R0¥ 2%vDL CER 2a480 0160a3060
ARALES 015000082 i CEPALITORCFKD (OSUF ¢wR0E 4OOYDL CER 26480 18009082
4aA1Ce 0100e3060 8 CAPACYTOR¥ND ,LUF ¢=20% 3SvDC LER g8480 0160=3000
RGBIET Gib0w3080 ] CAPACETORFED ,(UF +=20% 2BYRC CEn 8480 0teha3ost
AgALCe LT TLTS & CAPACITOR=FHD 1600FF 2ei0X 1XKYDE CER 20480 bibou3ese
AARLCRY 19810080 3 4 DIODE=SKITORING BOV 200Ma 2N DG=3Y 28480 1901=00%0
ABALECRE 196iabdd H DIODE=BRITEHING B0V SO0MA ENE DOw3S 28460 19010040
AEALCRY 19010060 H DIODEGRITEHING 20V SOMAg 2HE DOeRS 28484 120120040
AEA1CRY 1901=0080 3 DICUE-BWIVCHING BOV 200MAL ENE DO=3S 24d0 190120550
LELYREHT 19010878 & DIODEaGEN FEP 35Y 56HA D038 28480 1901w0374
h4A1CRe 190100378 [ BINDE=GEN PRE 35¢y %044 DOe3S 2E480 | 190ie03Ts
hehiCRY i964s0080 H DEODE=BWITCAING 30V SOMA NG DOw3B 28480 LS f=g040
Agdy g4 125000387 1 CONNECTOR=RF BKB M PL SQo0sM 28480 125050857
FYTEIR 247000029 -3 GORE-BMEIELLING BEAD 20080 E170w0GR9
1LY LI LT L 13 LORE=BRIELEING BEAD 28480 9i7em008%
hgAsL3 ¢170ub0ER 3 COREIHIBLDING BEAD 2808¢ 17000089
AgALLY 8170m0039 3 COREGHIELDING BEAD g8yag §1760002%
LTLYIN | V1700080 13 COREwSHIELDING BEAD 28480 LARE-LTI T4
h4htLe 1V0w002% 3 LOREnGHIELDING BEAD 28489 9iT70e00R¢
Aghy0¢ 185500268 3 2 TRANSBIETOR JoFEY NelHAN DoMODE T0o92 83 [TEBG 4369
[CTEY-F] LT Y ) i3 L TRANGIETIR NPN 81 Tdo®2 POuGREMH Q4743 KEGak{T
h4A103 188560001 3 TRANBYSTOR JoFET NoQHAN DwMODE 87 28480 1655w 0091
Anktog 148400020 4 tRANSTBTOR BNP 81 POREOLNK FYBRLBOMAL 2Bud0 188300020
AkATEE 18840628 [ THANBISTOR NBN 8 TOe9F BOEAIEMK (Y323 MPB=KT
LLLY%-TY 1e85m03548 ? 12 THANBISTOR PNF BI Thw92 PORIEGHW FLTT-] 18530354
AGByRy 210p=3282 [ # REGIBTORYAMR 8K 10% § TOPwADJ feTRN 28460 Eto0e3EE2
AykgR2 pe9Ba3136 [ [ RESIBYOR §¥,8K 1y 126K F TCEQesiOO 24346 Lhiel/BaTiwl T8Rul
A4hiRY 069803429 2 8 RESIBYOR 34,6 1% ,12%% F TCEO4wlOD 03588 PMERS 21 /Bulgei9RGef
Adh1a4 069823487 6 REBIBTOR. 316K 1k 125K F TCAOeni00 28480 0a98m3aET
kGAYRS D6%823134 8 REBTSETOR 17,8K 1% 284 F TCeossipo 2484 Chal/BotinlTEReF
hahine 069823439 L] F] RESIBTOR 478 §¥ ,18%W P TOROeol(o FLLLTY Clni/Butln] YERF
Aubkqpy 6698060 EY 1] 4 RTBIBTOR Bbud 1% 183N F TEROewiO0 2a8de Clnl/BoT0udbRE P
AoALRE 210008189 0 RESIGTOR=TRMR 20 20% L BIDE~ADJ 1eTRN 30983 ETS0K200
AnhiRR §757=0439 [ 3 RAEBIGTOR 6,B1K 1% 1R5H F TEEO4=iG0 2as4s Clnd /BaT0abBl {uf
ABALRED G698atdzR H BESTAYOR 19,6 1% ,125W ¢ TOHOseidO 61688 PHEEBu] /8ot 0u i TRGuE

See Introduction to this section for ordering information
*¥Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd),
Heference HP Part [c . Mfr
Designation | Number |D Qty Description Code Mfr Part Number
YETLI 47870420 3 REBIBTOR 7850 1% 429K # TCPGewlon 24844 Claf/BeThaTBisF
AghiRyp 073760420 3 REBISTOR 780 1% 3% ¥ TCo0e=100 24544 ClnislotdafBich
ABARES 07%7ap48Y 2 REBIBTOR BRBK iy 41294 F YL9Ge=i00 6480 8750487
LELILIT 07970467 Fl REBIATOR B28K |y 13%% F VEegeeloo 284580 oT8TeQasT
hRALELE e757=0488 ) RESIHTOR B 118 {§ (1238 F: y6H0eeldy 24844 Clol /BaTOulltlef
AghgByy 069800088 9 REGIBTOR 2,58K 318 13388 ¥ VLROe=100 2546 Chsl/8eT0u2151nf
A4AQREY 06985444 1 REEIBTOR 51k 1% , 183K P TCoOewiol 24546 Cliul /8ot 0allbhol
A5A1F1 5166e0871 & TRANSFORMER-STGHAL 500ub 20% 1:1:1 28480 9106u0BYY
Ak MIBCELLANEDUS PAATE

138510600 8 5 CONMECTORBGL BONT PIN 1,i4MMoBBL-BE 68 | 28480 1251 =0600
4nhg GLRTSebuEeR (8 i EDUT BUFFER AMPLIPIER BUOARD ABSEMBLY 28480 CUBTSR06542

042T5uge888 1 4 PC BOARD, BLANK 28480 pURTE=RHEUZ
AQAZEY D{efeigen ] CAPACITORFHR , 1UF 40y 2BYDE CER 28480 0160=3060
AaApce. 05805066 8 CAPACITORCFUD ,1UF +epOy Z5VDE CER 28480 1603060
A8A%E% B160a2366 [ i EAPACYTORFHUD 3,6PF +=,258F S00vDL CER 28480 tia0=2246
ety 41603060 8 CAPACITORaFXD ,{UF 40208 25VDC- LER 26uko 0i40=3060
hyAges 4i5020098 1 CAPREYTORFUD ,0BUF +B0X 4OHVDC CER 28480 51500052
Aakale: 046025060 ] CARACITORSFHD 1UF +m206y 2SVDE CER 28480 01663560
s4R5EY 0{60=3060 g CAPACITORSPED ,1UF: ek 2SYDL CER 26480 0160=3060
LYEFI S 040035486 b EAPACITORSFUD {pgoPF ¢=iDy 1HVDE CER z6480 01603456
ABRBGRY 196§ 0630 3 DIOPEBHITENING BOV 200MA 2KE DO=33 26480 190120080
ABARERE 190520046 % BIODE=BWITEHING 30V SO0MA ZNB DO-3S 2B4G0 1901m0040
LOABERS 19018440 ] DIDDEWSWITEHING E0V SOMA 2N§ DO«3S 2480 190100040
AHARERS 16010378 B DINDE-BEN PRE 38V 50MA D03 848G 100120376
LaRBERY. 1901 =0088 3 DIODELSWITEHING &0V 2DOMA 2N8 DO~35: 28ago 190iwd030
EqhgCRy 199100376 [ DIDDEGEN BRP 55 SO0MA D0De3S 28680 180120576
AQARCRY 190ie0040 H DIDDE=8WITRHING B0V S0MA 2NE DOe3S 28480 196120040
[PIYEL 188000257 H CONNBETCRGHE: 8MB ¥ PL S0mdHM 28489 125000257
AaABLY T onb0% 3 CORE=GHIELDING BEAD 28480 81700029
[TLYI% 8 17000088 5 COREnEHIELOING BEAD 28480 9170=002%
A4ABLY: $170=008% 3 EOREOHIELOING BEAD 28480 #1700029
[TEHINE $570u0009 3 COREwBMIELOENG BEAD 28460 $170%0020
aaAgLY $17000088 3 COREwgHIELOENG BEAD 28680 §1700002%
AuBBLY $17000029 3 CORE-BHIELDING: BEAD 28480 917600025
hghphy 1858002068 " TRANBISTLR JeFEY NofHAN DwMODE TOe9p 23 17858 J56%
4ahpaE: 18500638 8 TRANGIETOR NPK BT TO=92 PBRGRSMN o871y HHGuity ¥
(Y1111 189800861 3 TRANBIATOR JoFET Ne[HAN DeMODE 81 28480 jBESw000Y
[YIYiTe 185300020 [] TRANBIATOR BNE 81 SDRI0OMY PTaiSoMHY 28480 185320020
ByARGY 1854usb20 & TRANBIBTOR NPN §I TDw92 PDBOREMN B47LS Lid THiR
[T 1411 {85300584 ¥ TRANBISTOR BNP 81 TDw®3 PDelgpoMi 28480 LBE S 3EL
ASAERY 210003238 b REBIETOR=THMR 8K LOK § YDP=ADJ L=FRN 26480 2100=33%2
AGABRE 05983136 8 REBFETOR §7.,8K 1 .128W ¥ TCRoewioe 24844 Cdul/BatlelTE2E:
AAABRE 460825425 2 REB{ETOR 19,6 1% ,125W F YCBGe=100 03888 PMESS et /BatdnlBRbns
Aakanq 69803457 b REBIEYOR S1&K 1% 1284 # TEC®o+4=140 28480 049823457
RaAERY 0698e313% ] REBISTOR 17.8K 1% 128N F YLE04=100 20548 Clel/BoTbei?ERaf
ABARRG 069803438 i REBI&TOR t78 1% 123K F TGBOeoloD 24544 (ei/6=T0ul 7BRWF
AQARRY 68825037 ] REBIOTOR 46,4 1% 1330 F TE90sei100 24544 Clloi /BuTudbREel
AgARRE: 7570346 2 RESTBYOR 10 (% 438K F TCH0+el00 0846 | Clal/BuTluioROa¥
AgAgRE 79700439 4 REBISTOR &,8tK 1% ,125H F. TCR0+=100 20546 Cllul /BaTiwbbl{nf
hehgRyG 169803429 2 REBIBTOR (9.6 t% 125K F TL80e¢s100 03888 PMEESal /BuTonl 9REwF
AgAERYL | 676Ye0420 3 REBEZEYOR 790 LX 128w F Y6R0swlifit 24846 Llel/BetboTSiaf
AbhgR1E 67%7=0628 3 REBIGYOR 780 1% 1284 F PCeO4wiOn LT Liolf8aP0eTS ol
Agkzaiy 07870487 3 RESIGTOR 83%K 1 12%W F YLEdeeidDd FLTTY] 073700487
AgABRLE G78Ta040Y 2 REZISTOR B2BK s .13%% F TCROeoifD 28480 075 7a0uBY
AOARR1S 074720438 5 REGIETOR B.10% 1% ,13%W F yEmgesito 268de. | Clol/BuTioiijed
R§ARRLE 16980088 L] REBYOTOR 2, 19K 1R 1230 F YCRosmind 24506 Clol/BoT0adiBinl
AgAgRYY 0698eidfy 1 REBIBTOR sao 1% (356 P TE®Yvoidl FLETTY flel/BuflnllbRaf
AGAETY $106aG87) & TRANSFORMER-SIGNAL BOCuH 20% 1:7:1 26489 91ono0871

hah2 MIBEELLANEOUS PARTS

125124503 7 23 CONNECTORRBGL CONT SKT ,ddoIN=B35=857 RND 2Bubo 135104483
AgAY p42IgRpeBy |9 £ AM AMPLIFIER BOARD AGBENMELY 28480 EYERLTTYN 1]

04275086548 |5 PC BOARD, BLANK 28480 04RTFu2084E
AQA3CE 0idg=i0al 3 CAPACETOR-FXD 33uf +75-10% 25VDC 28480 012021083
AAIEE 01603060 & EAPACETOROPKD ,suUF ¢=20% 2%YBC C 28460 016005060
Ty iy #121=0089 7 EAPACITORDY TRMR=CER 2=8PF §50V PCnMTG 52763 04324 2/8PF NBO
44384 H1s0aibed 8 CAPACITORFRS L1UF 42208 25vHC CER 26480 0tade3060
Aaasty 014802307 4 CAPACITORRFYS 47PF ¢=8% 300VDBEL HiLA 26480 0tp0m2307

Model 4275A

See introduction to this section for ordering information
*Indicates {actory selected value
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Table 6-3

Table 6-3, Replaceable Parts {Cont'd}.

Reference HP Part ic| A Mfr
: A T Pescription Mfr Part Number
Designation | Number |D ¥ P Code Fra b
LgAYCE: 018003060 8 ELAPACTTORFED ,LUF +=20% 24YDL CER 28460 nisdeigad
A4843CF S160ugRed 3 CAPACITOR«PYD 22PF +oG% 500VDC CER De=30 FEUET 16002265
LBARER: 616Gu3bes 8 DAPALITORSFUD ,fUF ¢oR0% 23YDL GER #huso 016005060
AGAZES Gidpeloes |8 LAPACLYOR-EYD 1UF «o20% F8YOC CER a6 0140=3080
LEAZELS t140e0t2Y & £APACITDR=FXD 1UF veRoy FBVOC CER 284680 ots0m0iay
hehngii 0isGe0s2Y & CARACITOR=EXD $UF: ¢«20% FEVDE CER 26489 0t60w0127
4gh3iqa 14000127 2 EAPARITORLFHD UP 4=30% 2BvDE: CER: 28460 ITL LTIt
ABABE1S [T T 8 CAPACITORSFED ,4UF smgoy 25YDC CZR 28480 t166=3060
BAARELS: 614008060 8 CAPAETTORWAUD ,{UF +og0% 25VDE CER 2BuED ci4te=3060
AgASELY 814003089 § CARACITORLFAD ,01UF +80az0% {00VDE GER 26480 ITLLTTEL
L 1T Y 04443660 [ BARACITURWFXD ((UF e=§o% 25VDC CER 28480 216693060
LELY 1o 18604083 ] CAPACITOR-FXD 33uF +75-10% 20VBC - 2hady C180=1083
a63€48: 680822049 9 CARACITORFED ,01UF +B0<20% 106VDG CER 28480 G180=F09%
AaAéRi 1%0i088080 1 OIODELBWITEMING 30V SpMA ENE DO=38 28480 §901=0040
RaA3ERE 190360040 i DYOPE«BUITEHING 3oy S0MA END D035 28480 1908=0440
ROARERE 190106878 6 DICLE=GEN BRP 35y S0MA DOw3S 26ad0 19610570
‘aghsbag 19010878 & DIODE<GEN BRE 38y S0MA DOw3% 28480 1965=4378
LaARERE: 196120870 |4 GIODECBEN PRE 35y FO0MA DO=38 28480 1901=0370
AHAEERY: 196120378 & 30DE=GEN FRE 38V F0MA DOw3S 38480 190570376
44A3ERY 196100876 & BISDE=GEN PRF 33¢ 30MA DO=35 25480 1901w0§76
B5A%04 9100014629 4 3 £y =MLl 4TUH 33 GESS 1550%,373LGoNOM 28480 Sto0=1629
ABARLE: 91700029 3 COREWRMEELOING BEAD 28u4bo ¢170e0029
AgASkY 910001639 a EoilaMLD 4TUH 3% QRES 1550, I73L8eN0¥ 28uBg 210091639
LY 1858gpid [ TRANBISTOR NPN BY PDEISoMW FTwujooMHE g4713 FRELET]
A8Anag: 185850081 [ YRANSTSTOR JoFEY NelHAN D<MODE 81 01295 NGR4T
[rriirs 1880 0RLE i TRANGIBTOR NPH BY PDEXSoMW FTajooMHE 44713 FLELTT]
ARAZEN 128820081 1 TRANEIBTOR JoFET NoLHAN DoMODE 83 04298 248
ABABAE 16830008¢ |7 TRENSISTOR PNP 8] TO=9E POa3S0MW 264Bo 14330354
Aahtae 165820245 i TRANSIBTOR NN g1 »De35oMy Fre3aoMHl 04713 243904
A8AREY 18693003546 7 TRANZIBTIOR BNE 81 7Qc%2 PDaRSQMu 28480 165300354
s8A388 188900491 b} YRANGIRTOR JoFEY NeLMAN DeMODE 81 28480 185400091
LT 1853=0080 4 TRANGIETOR FNR g1 POEBOGM FieyB0MHE 28460 18658=0080
adsieie 185e0428 0 TRANGISTON NPN §% T0-92 POBa2EMW a4ris HPgeHLY
hakaggl 1850a0628 [E TRANGYBTOR NER 81 TOo9E POSGASMN 4713 L i
4443818 §85800081 i TRANGIBTOR JoFET No(HAN DoMOBE 51 g129%8 N4
A8R3043 188500051 3 TRANGIBTOR JoFET neCHAN DoMODE g% 28480 18480091
[YEET e $880La0480 ] TRANBIETER: JoFET NoLHAN DaMODE 83 0129% FSEEEL
IYTEETE 188%=0080 B TRANSISTOR 2HP BY PDRIGOMN EYaiSoMHE FEELT 18836020
A4h3D e 18835020 ] TRANBIBYOR PNE §I PDBIQOMAW FYBI30MME 28480 1695=0020
Aahgary 168520888 ¥ TRANBIGTOR PHP 8] 70«92 PDE3ISGMH 28480 1883m03%54
AgAZE1R: 188800358 ? TRANGISTOR PNP 81 TOwn0R POulSOMH 23480 16830354
‘RBARRE 06982183 ¥ REBIBTOR: 1,83K 14 125K F 708000100 pusde [liet /8aT0u38itef
AQALAE: Go83a2208 ¥ BESIGTCR 22 5 28R PE Yleak0o/e%00 91184 Lh2a03
[YIYLER 54983160 & REGISTOR 31.6K (g ,12%W F TUegeatigo 24548 Ehn] /0aT0u3ibda?
A8A3R9: [ ETIE ] & 1 RESISTOR Bl.é §% ,129W F TCmO4mig0 2848¢ 4¥87ap180
A443RS 6831008 1§ RESIRTOR 16 BY ,28W FO TQmelfose500 nitél £81008
Ayd3Ry 07810399 | % 1 REGLATOR 82,5 1% ,12%% F YCagesito R Elol /Bt 0abaREsF
A8A3RY arEtetlRy 3 REGTEYOR 790 §% 133K F TCmbewiot FUELTY Clnl/BaTfuiiinf
LeABRD 049825444 & RESLBTOR 218 1% ,12%W F TCeQealpn 24884 fhel/Batlad5Ref
BRARRY §T87-0408 |4 RESILTOR 162 {¥ ,125W F Tiwbealpd 4846 Cloi/BaTiolbdiul
AgAIRYH: 230600589 & & REGIBTORLTAMR 10 10X € BIDEwADJ 1sTRN 28480 F150=0508
AGAERGY 075720487 2 REBISTOR 825K (X ,125W F TCROee100 234d0 D¥57=045T
AgAgRYE: 075720487 2 RESIETOR BA8K 1% 128K F TCHO+e140 28480 07570487
ASAIRTY 069805260 g REBIATOR agdk 1% (28w F TEBYealde 28480 050823200
AsAIRLS: 678700180 H REBIBTON $i.6 {X .128W F TC2leeile 23480 07370180
KiARRiE 685=1005 g RESIATOR 10 S% ,28W FC FLawd06/4500 o112t te100%
hahgaie 74701080 H REBIITOR 31,6 1% L2%H F TCROsaide aBude a78Fe0§80
4aA3R1Y 649803153 9 REGIATOR 3,834 % 125% F YCeovelQo 24506 Clol/BuT0n}BRiaF
A4A5R1S: 0683s408% L] REBISYOR X 8% ,3%KW FC TLEe400/4600 01181 cB1628
ASRRAL Y t698u223S ¢ § RESISTOR 1.5 28480 $696a32219
AjAgREs: 06%8a2345 |7 RESISTOR 50 1% 123 28480 | G496s2343
AGAZREY 049803188 || RESIBEOR 4,64% 1% 1250 F TCRO¢algd 24SHe Clol/8atOndbdych
AQAEREE: 737=0E94 9 5 RESIGTOR (7.8 {% ,i25W F TCuOew[00 19701 MPaCi/BaT0m | TRECF
heAyREy 47TETe0R%4 |9 REGIGTOR §7.8 1% 1d5W F TCagewilo 18%01 M#4E1 /BeT0uiTREuF
hoABREY 0408+3151 7 2. | REBISTOR 2,BFK 1% ,128W # TCaO4eldp 26844 Cimi/8eTiodETiof
ITIVEEL S 8787=0401 o AESISTOR. 100 1X 139K F TCw0eci00 24840 tdal/@uTioiiinF
[TZHITTE 066322208 L3 ) RESTATOR 22 $% LA5W FL TCRwO00/+500 fitdt CB2208
Aahgnpy 06%8nplng & ] RESISTOR 450 ,1% _125% 28480 C698e2342
AGASRED 07870487 2 RESISTOR Gp%i iy ,t2BW F TCe0+=104 28489 GTEVa0487
48A5REH: 675700160 2 REBIBTOR 31,6 1y ,t35W F TCAO4=100 26460 678700180
AgABASL o$Ta0dTY L REBIBYOR {,21% % 1254 F TCagesipn p4%6e Cluml/BoTuipiiaf
Aghgmsp: 078Te0420 3 REBIGYOR YEQ 1X ,125W F TCage<igf 20844 Clul/B8aTiuTELaF
AGAQREY 068804082 7 RESIBYNA 484 1% 1230 F YEa0seigt 24586 | CHol/BaT0abb40cF
LBARRIS- G78Fe08LY § REQIETOR 842 1% ,129W F TLufeaigl 20546 Chni/BaTicBeRNal
E4ARRES: 06980083 8 RESISTOR 1,06K 1% 125K F Tlmdsalfe 24946 ChaldBeTRalfelcF
LI LT 068801028 % RESIATOR 1K 5§ 28N FL Tlmed00/e600 011 &L cBiogs
See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd).

Table 6-3

Reference HP Part |c O e Midr
- ;s t Descri
Designation | Number |0 4 cription Code Mfr Part Number
AgATRSY 16983189 i BEBZAYOR 4, 64K 4% ,138W F YC20+s}00 2HB4E Clo) /BuTOalips ol
BORS MISCELLANEOUR P&RTH

125100683 7 CONNESTORe8BL CONT SKT ,04=iN=BSC=81 AND 28480 128174083
LY} [T B YSTTIRE i A AMBLIFIER BOARD ASBEMBLY pBusg 64373ub6508

CERTE=2OB4E |8 RE BOARD, BLANK : 28480 04278030508
agsagy 416002058 $ SEPACITORSFAD 03WF +B0o20K LoQYDE CER 28480 016022055
aghata 0160e20%Y g CAPACETOR=FXD _oiUF +80m20% 10GVDC CER 28480 916022058
aaAaLy 81Rf=00%% 7 CAPACITORsY TRMRGCEN 208PF 38¢Y PCeMTE SETES 304334 2/8PF NPO
dghats 0160-25%9 g CARACITORLFXD §2PF ooy S¢oV0C EER 0es3D 28480 016023239
AgdgLy 0160a3040 8 CAPACITOR=FRD LUF ¢ndby 25VOL CER 26480 015003060
ankate GLE0=3060 [ CAPALITOMLFURD | tUF +ago® 25Y0DC CER H-TEE 0180=3060
Aghyey 016002367 [ BAPALITORSFED §7BF +=ZX 300VDL ¥ICA 26480 015022307
hghacs dibeegldy 2 EAPACITONGFKD {UF ¢u20X 25VDL: CER 28080 016026137
LE54ED fi66+3060 8 EABACITORSFND ,{UF +=0% 29VDRC CER 28080 61603060
Aukgeip Bi60s3060 8 EABAEITOR=PAD _qUF supod 28VDC CER 28060 0160e3060
IYITIZE 616663040 B CAPACITOR=FUD ,1UF +=0Y 23V¥0C CER 26480 916803040
ABRAELD $160=3040 8| CABACITORSFUAD ,1UF ¢=20% 3SYDL CER #8480 04605060
Aahages §16003060 B CABACITOR=PUD ,{UF ¢=20% 23YDL CER 2Bad0 01605060
hakatie 816000187 2 CAPACTYORWEND (UF ¢=20% 23VDE CER 28480 0i60a9127
Andatie: gisoa3oséc 8 CAPACITORWFHED ,(UP +s20% 28¥DC CER 268480 0160a3060
LEITIIYY 054003060 8 CAPACITOR=FUD. (1UF ¢oBDX B3VEC CER $8u80 Gis0nR060
Aghagei 160120376 & DIgDE=GEN PAP 38y BOMA Dpe3d 28480 190100374
Aghatay. 190100374 6 DIGDE=GEN PAP 38y 90MA DDs38 28480 190120375
hakatas 180100376 6 DIOOE«GEN PRP 38y BOMA DOs1S 28480 19010374
AghoeRe 186100376 4 HIGDE=GEN PAP 38V SOMA DOelS 2E480 190190374
AghaeRs 19610876 & DIODE=GEN PRP 33y TOMA BOei5 B84d0 19010376
AERQERE 190100040 H DILDE=BNITEHING Tov SoMA 2NB D035 Hubo 1901=4040
LEABERY 166120040 i DICDE=EWITEHING 30V S0MA 2N8 DO=38 28480 190100440
A4ALERE 1901=0040 i DISOELBHITCHING: Bov SoMa ZNE DO=38§ LT 1901000
AgAGCRY: 196400040 i DISDEXSWITERING. 30V SQMA NS DQe3S 28450 190im0000
hakacRin 190100648 i DIGOE=BWITERING Sov SoMA N8 D03S 28480 1908=0040
AGRGERT 1 19310040 5 DIGOE-BWITCHING 36V SoMA 2NE D039 28480 $901=0040
FYYY IR 917000029 3 CORE-BHLELDING BEAD 26480 911000029
kghaet 185320154 b TRANSLIATOR BNP. §] TO=92 PRE3SoMM 264k 185320384
aghaas: 185820091 3 TRANSISTOR JoFEY NeCHAN DaMODE 81 28480 18580091
hehans 188%00095 |3 TRANGISTOR JoFEY NeQHAN DemgDE 83 HITT] {855409)
Auhagy 185900081 1 TRANBISTOR JeFEY ymGMAN DwMUDE 53 TELL] ERLELL ]
Ashyes 1688500061 ! TRANSISTOR JoFEY NolHAN DoM3DE §I 45298 ELEHE)
fa5404 18840435 [ TRANSISTOR NEN 83 Y0uG2 PDu&2GMK pY15. | WPBeM1Y
hahaR? 165550354 7 TRANBIETOR PNP 81 TQu®f PDulSoMu 26489 1BE3m0 884
AEha08- 185460626 ¢ TRANBISTOR NPN BI TOo%2 PDR6ZS¥K QuvL3 MPBuHg ¥
204409 185300324 7 TRANSISTOR PNP B TOe%2 PDelSoMu 28469 168320154
4808850 188300354 7 TRANBISTOR PP §f TO=92 RDaiSoMw 28489 {853203%4
LYTLT IR 185400688 0 TRAKGLGTOR NEN BI TO=9% PDubR%Mm 24713 MPGake T
ABRAGLR 188320384 7 TRANEZBTOR PRE g1 TO=92 PHA3ISOMN 28489 168309384
ITITITES 188020038 7 FRANBISTOR NPN aN30536. 8] TO=39 PDujd 61938 ENE0EYE
TIPS 168320012 4 TRANBISTOR NP aNaOG44 Bl TOn39 PDuagoMW 01298 FLELTTTY
hghaRy 069822348 . RESISTOR 450 ,1% .1E5H 28460 6983348
AQAURE: 230000589 4 REBIBYOR=TRMR 16 10K € SIDE=iDJ 1=TRN 28480 2160=0348%
RaAARY $498:3343 7 RESISTOR 50 1% 1254 28480 4688343
hakansg 26983839 [ RESISTOR 1.5 28489 §6982323¢
agkaRg 0698-3188 § RESTSTOR 4,44K 1K LI28H P TCs0ewlioD 2544 Chuls8aTlolbt)oF
AgAaRse. 67550067 3 RESIBTOR 828K §% ,125W 7 YCudeolfd 28480 078900487
A4AGRY By9vetdBy 2 REBISTOR 825K 1% ,123W F YCmO#4e100 z8480 G787e0u8Y
Aaadne 07870087 2 RESZBTOR B28BK i% ,125W 7 Y0mle=10Q 28480 0797e048Y
NITIR 478750457 2 REEIBTOR G2BK % ,123W F Tlnleaind 28489 078Fag 4By
LERERLG 069803360 L] RESISTOR A&4K 1% 12%W F TCRO4elO) 38480 068B=3F60
IYIYLIT 069653158 1 RESIBTOR 444K (% 01289 F TCageejgo Faste Ldny/8atgaish]cF
Aghamip. 6787=0186 H REGTIBTOR 31,6 1% 1280 F T{egenig) 2848o 07570180
AGASRLY 0767e0186 2 REGISTOR ¥i.6 1% 1280 F TE€80¢»100 26480 0767=0160
AghkeRig 67570288 g RESISTOR 47,8 1% ,t2%0 F TCeQeeiad 19704 HE4EY 78 T0ut FREF
AHAGRLE: 0698e3454 ¥ § REBISTOR 38,8 1¥ L25W P YCs0eetdd z4846 CH=i/paToudanbor
L LLLHY 079700420 3 RESIOTOR 790 (% 1390 F 7Ca0eoti0d 20846 Elul/8aT0aTE]cF
YITLIRE 0797-0894 9 REBIBTOR 17,8 1% _128% F TCag+sitl 19701 MEP4CY /80T 0u) TREWF
hakaRia 97970 B4 § REBIBYAR {,21K §% 128K F T{mot=i00 FrLT CiwisBoToelptiaF
hakaRey 068803441 ¢ REBISTOR 218 i 123K F YCBOesitd ausas Clal/BatlugiGRaf
hghakas 069805158 | RESISTOR g 08K tH (1280 7 TCept=i0o 24846 Caml/@aTdclsly]ef
hdAanai 67870480 |3 RESIGTOR 750 1% 125K F YCA0e=106 24885 | C4eisBaTlaT?Sie¥
hgharas: ¢496031 51 7 REGISTOR 2,8FH (¥ 1288 P TCu0eaine 34546 Chol/8270=287)aF
LLLLLTT) 375700408 4 HESISTOR 162 1% 1254 F TE20¢=100 20346 Clhoi/BeTaet6BRSF
[LIYETTE 049800088 ¥ RESIBTOR 864 1% L1254 F TCadseitd 24546 Lol /EutdnbbdioF
AghaRgy 875700817 & RESIETOR 868 1y L1350 F T0a04mitl 20844 £dot/8eTanboRNaF

WMridal 4978 A

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 Ici o e M#fr
: . t Description Mfr Part Number
Designation | Number |p| %Y P Code
ABAERER: 47570003 2 RESISTOR 121 1% ,12%H F TCao+=100 26944 [lnl/Bat0sl21RaF
Agheray bg98ep0al 8 RESIBTOR 1,94K 1% 1294 F YEmOe=106 FITTTY [hui/GaTCelgstiol
Lihande: 569803444 i REBISTOR 3ib 1% .128H F TCrQs=i00 2u848 f4s}/8aT0uliphak
hahkREY 0883028468 9 RESISTOR 22 3% ,2%4 FC TCuodo0/e500 o811 CE220%
EITEETS 068822208 ] RESISTOR 22 SY 254 F{ TC=ed00/+300 TR tazz09
AdhiRyi- GeBEwq OBE L) REBIOTOR 4K X ,25W FEL YCoou400/+600 13811 cBio2s
aaAe ¥ISCELLANEDUS PAATS

13804683 ¥ EONNESTOR=88L CONT S4T ,08eINoBBCeB3 AND 28080 ELITIT L
14 padTEo8808 |1 1 koD CONVERTER BOARD ABBEMBLY 28480 342780606508

04273026808 |9 PE BOARD, BLANK 28480 f4zT8=26508
Ag6s 016041065 ¥ CAPACITOR-FXD 33uf +75-10% 25VDC 28080 | 0180w14B3
ASLR: Gi60w2aé1 3 CABECITOR=FXD 18PF en3% S06VOL CER 0+nad0 28480 si60e226l
805 0i60=50648 [ CAPACITOR=EXD {UF: +=R0y 23YyDC. CER 28480 016003060
4884 016000127 2 CAPACITOR«2XD 1yF +o24% 28BVOC: CZR 28489 616020127
11143 G16003060 8 CAPACITOR=EXD ,1UF #0208 23V0C CER 2848p 016023060
4580 Ble0=8264 ¢ CAPACITORCFXND (4PF o8y SQQVOL CEX gem3D FITT T 0160=2861
A85T. Gle0=2R10 1 2 CAPACITORLF XY § BPF #a,2%PF So0uDL CER 28480 0160=2239
Age: $16p=2k3® i CAPALITORAPHD {,BBF va,29PF 990yDC CER 28aso S1o0o2e39
Agtw 616005060 [ CAPALETORSPRY [ 14UF +wR0X 25vDE CER 28480 ¢i60a3aed
agéio 016603080 & CARACITDReFED ,iyP ¢=28% 23VDC CER 26480 016823060
A§CY{ 01603068 B CAPACITOROPXAD | 1UF: ¢uB0y 28VDE CER 26480 | 01603040
hgtig Gi60w2200 6 ' CaPRCITORCI YD U3PF: ¢o8X 300VDL MIta 2848¢ t160=2200
11353 056003060 § CAPACITORaFXD ,1UF +o20% 23vDE CER FLTLT 6160=5080
48619 0i60untEy H CAPACITORSFYED {UF. ¢w20% 28VDE CER 25469 oledeh1a?
agE48 01210034 8 CAPACITORGY YRMRGZER §,.8ai8PF: 384V 83743 504324 5,9/18PF NPO
eIy 6460001 2¥ 2 CaPACITORSFND {UF sugh 28VDC. CER 20480 TLLLIN Y
e T 016063040 8 CAPACITORSFAD _{UF: ¢oQ0¥ 25VDE CER 26480 0160s3050
AL 014600612 E2 CAPACITORGIUD (UF. vw28% 25VDC CER adudo 0t40e012Y
asCio aibgeloed [ CAPACITORSFNE _{UF +=g0% Z5VDC CER 20480 0560u3040
(13- ¢1B60ai08% 3 CAPRCITOR-FYD 23uF +75-10% 25VDC FEITT 6i86a]083
I 216942897 ¥ 1 CAPACIVORSENE 10PF uSx S00VEC CER g4abd FLLLL 0160u2287
1805 416003060 8 CAPACITOR=FHD _1UF swdoy 29VOL CER 78080 ¢160e3060
48C83 01603088 9 CAPACSTORSFHD ,afUFf: 480=20% 100VDL CER 28460 ¢i6002053
15€32 01606208 9 CAPACITORCFKD ,gtUF +BO=20% 160VOC CER 28880 t160=2058
KEBAE 016062088 19 CAPRCITOACFYUD _0iUF +B0-20% 100YDE CER 28480 4160=30%%
L508e 016462055 ¢ CAPACITORCFUD _oiUF +B0=20% 100VRE. CEA 20480 216007043
40T dibgoZs8e $ CAPACITORGEED ,o1UF +80upok LOOVDE CER 28480 0160«80%3
ABCES 0165w 205% ¥ CAPACITORSFYD L 0fUF +80a0% [00YDC CER 28480 0602055
AgCRe 0160=3458 6 CAPACITOR«FYD §000PF 4u10% {KVOC: CER 28480 016063456
111313 0160=20%8 2 CAPACITORRM XD ,01UF «80020% 100VDC CER 28480 0£50=208%
AgEH§ iepugoss | 9 EAPACITORSPXD ,o1UF: +80=20% §00VDG CER 26480 01602085
VIS 01608058 L2 CAPACTYORFXND _GLUF ¢BOw20% 100VDC CER 28480 0i60eB05S
AgC33 t160eB088 |9 CAPACTIYORCPKD ,01UF +80280% 100VDS. CER 28480 04402088
(3131 616522095 9 CAPACITOR=FXD ,01UF ¢B0=20% 100VDL- CER poudo 0160w2055
ABGES G160=2088 [ ¢ CAPACITORSFXD ,0LUF: +80420% 100VDS CER 28080 t1ehu2058
A8t50 016000939 4 £ CAPACITOROFYUD U30PF ¢o3X J0OVOC MICA 28460 0160-093%
A§EEY 014042088 ¢ CAPACTTORSFXD ,01UF: 4B0=26% 160VDL CER 28460 6160+205%
A§EE8 §i6003058 L CAPACITORSFED 01U¥ +B0e20Y 100VDEL CER. 28489 61602059
5086 0ib0nibTY 3 1 CAPACITOR-FXD ,33uF 5% 200VDC FLTT T 0160ateTd
1Y 1T 018080497 8 CAPBCITOR=FYD 2, 20Fvetdl 20VDC T4 6269 Rl EL AL FTLY
AgCH{ YibosBa0L ¢ CAPACITORSPED 100BF: vuS% F00VDL MICA 28480 s1e0eggnd
Astap 414952059 9 CAPACITORSEND ,0tUF +B0s20% 100VDC CER 28484 0160=20%8
A3tug 01602058 ¢ EARPALYTORRFXD ,01UF: 480=26% 100VOC CER 26480 ¢160-205%
A3Cuy 0180c1088 3 CAPACITOR-FAD 33uF +75-10% 25VDC 28460 ¢180=§ 083
48tss 0186-1083 3 EAPALITOR-FXD 33uF +75-10% 26YDC 28480 [3LTTE13 ]
Afgeg: o180a1083 |3 CAPACITOR-FXD 33uF +75-19% 2BVIC 28480 | ot6GeigBl
A3EaY t180-4085 1 CAPACITOR~FXD 33uF +75-10% 25YDC 28480 0i80wi0By
agfas: 01801083 |3 CRPACTTOR-FXD 33uF +75-10% 25VDC 25489 0t80e108F
AfGan 0i80at00d 3 CAPACITOR~FXD 33uF +75-10% 25VDC 28480 0180m1083
L3 341 6180a1085 3 CAPACTTOR-FXD 33uf +75-10% 25¥0C 28480 04801083
A§EEY 0180=108F |3 CAPACITOR-FXD 33uF 278-10% 25V 284BC | 0180=(083
Aglay dege2088 |9 CAPALZIOMREXD ,0iUF #80e208 taovDE CER 28480 $1600205%
44093 $1660205% L3 CAPACIFOREXD ,0UF +8002¢% §OOVDL CER #8480 018022058
ashdy 31662038 2 CAPACITOR=FXD QLR +80o20% 100VDE CIR 28460 0160m2058
L1 {415 4160m2048 L CAPALLITORBPYD ,0LUF #80=20% 160VDL CER 28489 l60=205%
AgERY 196100040 1 DI0OELSw ITCHING 30¥ SOMA 2NB DOW)S 28480 190140040
ASCaR 190100040 1 DIUDE=GWITCHING 30V S0MA ZN8 DOs3E 2B48G 19010040
430R3 i%01wp040 1 DISDE=gWITEHING 30V SOMA 2N§ DO=3% 28480 190550040
Al (9050040 1 DIODEEHITCHING 30V SOMA ENB DO=35 288G 190t #0000
ASCRE 190100040 1 DICOEBHITCHING 30V S0MA 3NS DO=35 28460 19010040
B50Ry 190t 0040 1 DIODE=BRITCHING 30V SoMA 2N8 D033 28080 1904=0049
asfay 190f=0040 t DIDDE«SWITCHING 3oy SoMA 2N& D033 28480 190§=0040
A38re 190ten¥76 4 DIDDEWGEN BRI 38y 30MA BDa3S5 284Bo 190§«0376
Agtas 190100378 & O10DEWBEN PRP 35y SOMA DO»3S 28480 $190i=n3Te
hifmio. 190120376 & QIODERGEN PRP 38y S0MA DOe3S 28480 1905=0376

See introduction to this section for ordering information
*Indicates factory selected value
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MOUAEL #470A

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

Table 6-3

Reference HP Part |c Q I Mfr

: . t cription Mfr Part Number
Designation | Number |D Y Descrip Code a €
£36REY 90100870 & BL0DE<GEN PRP 35V S0MA DD=3S ziase 1901=0878
ASLRY R 196109040 1 DIODE=SHYTEHING. 34V S0Mt INS [OolS 28u8e 190520040
111118 190420040 ! QIDDESBNITEMING 36V SOMA 2NB [OmiB sEudo 190420040
aBCRiG L901a0040 | DICRE=EHITCHING 30V S0MA N3 DOe3S 28480 1904=0040
IYi41% 19040040 § DENDE=BWITEHING: S0V S0MA 248 DOe3E FEEET 190100040
AECRT & 198100040 i DINDE-BWITEHING S0V S0ME 3NE DOuiS 26480 190820040
ASCRYY 190120080 i DIODELBWITEMING: 30V SoMA 2N8 D0=38 26480 (90§=0bdd
AgER18 1961000480 ] DICOE=SHITCHING B0V S0MA 2NE (0e38 26480 1R05=0040
A5CR1O 19010040 i DEUDELRWITEMING: Sov SoMe 2NE DOw3S 28480 190 =004
ABCR20 12010040 1 DI0DE=BWITEAING 30y S0MR NS DOu3S 20480 §901=0040
48Ry 19010040 1 FRODEBWITEHING S0V S0MA ENE DOa3S 28480 t9t1eQnd
ABCR2R 190109080 1 DEODELBWITCHING 30V SoMA 2NB DOW18 2é4B0 £901m0040
astngs 180100040 1 DINDE«BWITCHING JOV BOMA 2N§ DOw3S 28482 §901w0040
ABERES 19010578 't DIOBEGEN PRP 18y S0MA DOw}3 28480 190129376
A3ERES 196800370 & DIODELGEN PRE 38y 50MA DOn3S 28689 1901=3876
[YTITY 19010640 1 LYODEaSWITORING 3oV SoMA 2N DOw3S - aBy8g (9610040
ASERRY 190150040 i : DICDE=BWITCHING 3oV SOMA 2NO. DOo3% 28480 19010040
ABLR28 196)=1041 [ £ DICDE=ARRAY V¥ DIFFREMY #8480 190125011
ASLRES 180220008 H DISOE=INR 6,49y 5% DBe¥ PDR, Gn TEBe,022% 28460 {902a0046
1134 F) 190500480 ] D!éDE«!N!YtH!NG 30V S6MA 28 DOW35 28460 190120040
AYCRYY 19810080 1 DILDELBWITCHING 30¥ SoMA ZNB DOe3iS a8udo 190190040
A3CR32 120100518 8 bIODERACHNTTHY 28480 1904=0818
AB0RES 1961-09i8 & DEoDEcBLHDTIKY 28480 196100518
FLINT LIS PTTEL] b3 CURE-GHIELOING BEAD 28480 917000089
agLg 94705009 ) EORE-GHIELDING BEAD 8480 55760029
ALY LIVTITISY 4 COIL=MLD 10UH {0k G®BY ,1530%, I75L0uNGH ghulo LAELETIRY
ALy LITETY IR 4 COILoMLD (OUH 1% GaB8  1830%, 373L0aNCM 28480 FEa0w01L 4
ABLY §17G=008% 3 EORE«BHIELDEING BEAD ghubo 617000029
119 91041788 & EHOKELWIDE. BANS ZMAKGHBO 0MME t1hp MY 02414 YEZoh 20/48
A3LT S100=1708 'S CHOKE=WIDE: BAND. ZHAXRGBO OHME 80 MRE [TIRY] VK200 20/48
LELS LITT I T b CHOKEwWIDE BAND ZMAX®&B0 OHME 180 Mwg @114 YHEOO0 20748
AGL# $t00w1788 [ CHORE=HWIBE BAND ZMAXRESD LWMB 180 WKl GELid ¥Ka60 gosne@
L3111 18500249 § TRANGISTOR NPH BY PDaRSoMN FreloOMHZ 64713 N3T0a
4542 18840218 1 YRANBISTOR NEN 8¢ PDulIBOMN FTalOOMMI [TI3F] 3904
AZQ3 188800481 1 TRANSISTOR JeFET NolHAN DoMUDE B 51298 2NB4S
a88¢ 1555.0127 9 1 TAANSISTOR FET N-CHANNEL SI 28480

4588 LTI EIN 1 TRANBISTOR NPK 81 POBESOMW FTRIOGMMY 4Tt INITOU
4866 1888w0081 1 TRANBIBYOR J-FE? NeLHAN JekODE 81 41298 2NSR48
4567 188560018 7 2 TRANBYSTOR BNF 8% FDa200MW FTaSOOMME 28484 185300018
188 1884000%2 2 TRANBISTOR NPN 81 BD2200MN FTBLOOMMZ 28480 188400092
Agce 188800082 2 TRANBIGTOR NPN 81 PORROOMW FTmb0OMHY 28480 18Baw098
A8Gtp 188500048 H TRANSIBTOR BNP: 81 PDB2oOMH FToBooMNE 28480 185300618
£8614 18540092 2 TRANSTETOR NPN §7 PORZOONMW FToolddMNI 28489 18540092
ABQ1E 155600092 2 TRANGISTOR NPN &I PDRZOOMN FTROQOMHZ 28480 §854ep 092
A8R1S 1848wy 0Y4 3 TRANSIBYDR JoFEY WeGHAN DuMODE 81 28489 185300091
480814 18880091 5 TRANSIAYOR JeFEY NelHAN DaMODE 81 28u80 165560091
ABGLS 1858n0020 4 TRANBEBYOR PNp gI PDRICOMK FralBoMH ELEL L §883wg020
L5848 18884081 ¢ TRANETSYOR JoPQ7? NeDHAN D=MODE 81 61299 2N8248
45017 18830020 [ TRANGEATOR BNP BY FDRIOOMA FTR{G0MHY 28480 185%e0020
ABRLB 185350020 4 TRANBISYOR ONP 8] PDelUOMN FTaiSoMAZ 28460 18830020
1831¢ 18886081 i TRANBIETOR JePEY NofHAN DeMODE 8] 01298 2N5248
48B30 18850584 ¥ TRANBISTOR BNP 81 TO=92 ROORSOME 28480 185340554
[ e T 1695=041) 8 8 TRANSTISTOR FET N-CHANNEL 28480 186520114
AsBaz 188801411 ] TRAKSISTOR FET N-CHANNEL 28489 188Smgqil
436823 188800118 § TRANSEISTOR FET N-CHANNEL 28680 183820111
LBG24 1688011t L] TRANSTSTOR FET N-CHANNEL 28480 1855=¢6114
(31113 1888wt & TRANSISTOR FET N-CHANNEL 28480 188300111
A3ege 188900141 8 TRANSISTOR FET N-CHANNEL FE4BG 1888=0111t
A48y 1888e8141 [ TRANSTSTOR FET H-CHANNEL FL T 1888e0i1]
AgGEE 1898c0811 & TRANSISTOR FET H-CHANNEL 28480 18880011}
A502% jelha0098 ? TRANGIBYON NeN gl BU@200MH FTRGOOMHE 208480 {854w3092
£8835 {854up0%2 ? TAANBISTOR NPN 81 PDRA0OMH PTeLOOMHE FIET tESUng092
4505 1886=00%8 H IRANBLSTOR NPN &1 POBROOMHW FTYREOQMHY LT 188620992
A503p 188u=0042 H TAANSYEATOR NEN 21 PDB20OMK FT3GQOMHE 28480 18BU=0092
49953 1235400002 H THANBESTOR NON 8% POHQCOMW FTRGOOMHE 28480 (B84m0082
4893y 1854cn002 e TRAMBISTOR NSN BY PDugooMd FlesdoMRE 28469 [854n00%2
A§85S 1888s0091 3 TRANBISTOR JuFZT No{HAN DuMODE 81 28489 18530071
48036 188800091 ) TRANSISTOR JoFEY NmlHAN DeMODE- 81 20060 1655000%1
45037 185800071 ¥ TRANSSSTOR NBN §I POBJOOMW FregooMAl 28480 10840071
48RS 185300300 3 TRANGIETOR PNP §3 TOwil ROREQGMH 28484 1893=0300
28849 18830012 4 TRANGIETOR PHP 2NzO04A §I TO=39 PDRpOOMH 21298 2Na%ouk
AEBde 16850500 5 TRANBIBTOR ANP- 8] TO=i8 »DelooMe 28480 {8%3u0300
A%Rgg 1888=0030 ? TRANBIBYOR NPN aN30538 81 TUw}y POty 1988 NE0TE
L2842 1480a007] ? TRANBIATOR NPN £I PDSIOOMH FTa2ogHHY 25480 18%6=0071

L B Y

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

Table 6-3. Replaceable Parts {Cont'd),
Reference HP Part ic| I Mfr
£ " t Description Mfr Part Number
Designation Number P v P Code
ABRY 069626037 ] RESISTOR Wh.4 UX 5284 F 7€504=100 24546 TP LT T
4§88 078720280 3 RESTSTOR K 1% 1254 F Thuwle¢atiol 24846 Cuni/BeTleilfiof
4583 Ge85=3444 1 RESISTOR 316 1% 1284 F TCu0esifd 2uBHL CUel/gnTOuiioRaf
ABHg- 210023275 H 1 RESIATOR=TRMA 2K 10% C BIDE=ADJ yeFAN 28480 210023273
AR B696o34E9 2 REBTBYOR 19,4 1Y 5254 F Tin04=i00 23388 PMEBEe]l/BaTOu L R}
ASRE: 86985044 i REGIBYOR 3§é % 129k F Teadesigo Fa54e flai/BrT0udibAnF
4BRE 473720280 3. REBIATOR 1K 1% 12%H F 1iuesitg 24946 Clal/Butlai(0iaf
LGRS 04¥8-4037 8 RESIBTOR 06,4 1§ ,129W F YCROseinp 2484p Clni/BuTlatbREaF
4888 479Te04b7 2 REBIBTOR 829K 1% ,129W F TLseeile 26680 078 To 0487
#8%i0 675720487 2 REBIBTOR 828K {% 129 # YCegemile H 31 075TR04RY
ABRE ¢ 210000989 6 KREBIETORTRMR 14 10% € HIDE-ADJ 1aTRN 264080 Z10G=05a%
L8%cE: 06%302316 4 HEBISYOR, FXD MEY PLM 181,53 OWM g,1% i/6
ABRE Y 669803429 ] REBIBTOR 19,6 13 12%W F vCROewl00 [(FLLY PHESS el /Bo? 0ol FRGuF
ASRE 4 07%7=0580 H RESIETOR $1.8 % 123K F 7Cm0e=i00 zd48p §787=01680
ABRYT 069803260 % REBIATOR 664K 4§ 1254 F TOmOewio #8480 06083360
AERLG 230020869 4 REBIBTOR=TABR §g 1oﬁ £ BIDEwADY LeTRN zou80 2I00w03E9
48R4 7 048802343 7 RESISTOR 50 1% 1254 za4do 06P6wa U3
ABRES 060002239 8 RESISTOR 1.5 A48 06882239
ARG 078720346 £ RESISTOR g0 1% @84 ¢ TLwgesilo IR ETY Clof f8eT0ol GROP:
LT 078720308 H REZIGTOR 10 14 138« P vEadwsilo zadde Cluf/ButinlfROF
AdRgy 07870pi8g 2 RESIBYOR 31,6 1% ,12%W F YLE0seilp 28480 075720106
Agfipa 078%a0488 ¢ REBIBTCR 100 1y L1250 ¥ TERosaion FLELT LluisBotluidiaf
48REY (353 CLL! 1] REBIBTOR 100 4% .t!sw F 16a04=100 24546 {dnl/BuTdain)=F
A8RBY 078%=0401 ] REBIBYOR {00 1§ ,128W F Tlupestgo 26546 f4ul/BaTOuidiof
AZARE 075720018 & RESTHTON 619 18 ,125% F TE804ul00 24548 Chu}/8aTiablRul
LY13TY $63Gm%1 52 L} REBISTOR 3,838 % ,12%W F Thugeeion 20344 fénysBmToa3aysaf
ABRRY 675700801 ] REGIBTON 160 1% ,125% 7 TCBO+e100 gusup Clwl/BaTfuidlaf
Agfge 07974601890 2. REBIBTOR 31,6 1% 1290 F TCedewlOp 28480 0757=01080
hBREG 67570180 I3 REGTGYOH Si,6 (% S128H F 78040100 2habo G787=0180
ABRSH 81870487 2 RESIATOR 828K {y 138K F 1C80e=100 FLTLT p7E7e0naY
hERyy 07870887 2. REGIBYOR Dpe¥ (X ,135W F TLugeeind 284890 a7ST0487
A5R3p 078700487 2 REBIBYOR B28K. (% ,125W 7 TCapewi(d 28480 4670487
L 878Te0u8Y F] REBIBYOR BHBK 1% ,125W ¥ YCepewido 8480 o?sfuuaaw
AERTG (6%2=2239 8 RESTSTOR 1.5 28480 B498a2a3%
aBRYE: 0757=0204 ¥ REGISTOR 17,6 1% 125W F Yiejee100 197014 MFUCYs8aT0n] FRBF
LY L1y (L LEIST L 2 RESIBTOR 6 t% 128K F TCmoselte 3888 FMEZBn) /BeTQai PR bl
45RYY 06983150 & REBIGTOR z 175 1%°,1280 7 TCEQea100 36346 Lot flcTOullTiaf
45RER 07878448 % RERIBTOR 649 1% 125K F. TCw94=-100 24844 fdul/BeT0nt|SRaF
ABRES 6¥87-0408 1 REBIZTOR 3 ,62K 1% 1280 F TCwgeaigo 24346 Céni/8aTinitdial
LT 6598x3038 ] RESIETOR ;9.& 1% JI25W F YEeQeolds 03888 PMESBSe} /BaTiniREaF
A8Rn¢ 649803150 [ REBISYOR 2,37K t% 125K F Tom0en100 FYLTE CAwi/BnTlng3T?iof
Ashag 8498=0084 ] REBISTOR 2,15K X ;385K F TCad+elno 24846 Cdei/BeTlapiFinf
agfng 07870440 0 3 REBIBYOR £B1 1% ,12%W F 7Culeei0d 24546 t4oi/BaT0esh Ref
ABRNg L ETY ) i RESISTOR 1,68K 1% (1230 F TCe0ésioo 20846 fdni/BoTiulpdloF
agRag: 078¥=0180 2 REBIHTOR 3f.6 1¥ ,139W F TLBO4oi00 284680 p7%7e0480
ABRAG: 47879436 3 REBIBTOR 8, 11K :s H25H F YCu0eelnd 24806 Cliwt/Batlnbiliaf
A8Rey 069522343 ¥ RESISTOR 50 (1% .125 26uB0 065842343
AERES 0737=0280 £ AEGIBTOR iK lz .1a8w F teEdvslfn 24506 Cidnt/Butlolfblef
ABRyg 0b9B=4sTs 4 2 | REBIBTOR t4d 1y 128w ¥ Tcnoo-lou 26506 | Cdni/Buf0=id0dof
4ZRS0 065823457 3 2 REBIBTOR 19,68 14 128W F TEwgesitg Fusae Clo§/BaT0alfsRal
ABASY 069823438 3 9 REAIEYOR 147 1% L1280 F 7Cs0exif 2agde ClUni/BeTlaidfRaP
AgREa 069823458 3 RESIBYOR 147 ix . 12%W F 1C80e100 24846 C421/8uT00l 4TR=F
AgR%e 560823436 $ RESISYOR 147 1% ,123W ¥ yCobem100 24548 Ll /8oT0ni4TRaF
LY LET 049823154 0 H REQIATOR 4,22K 1% 1290 F TCegeeidy 24546 Bhinl f8cT0alfdi=F
AGASE: 07570290 ‘3 RESTATOR 1K 1% JHEEW P tingesido 24845 tllel/8eT0uiGdlisF
AgR3g 0698a4479 4 REQIETOR oK ix ,12%W F 7C28¢=10C Us4e Clois8eTl=inid-F
AgREY 046583197 ] REBEATOR 19,60 1% ,12%% F TCAQe=100 FLETTY ClUoi/B8aT0uledal
ASRES 069823438 3 nEafsvoR 14F iy JAE8H F TCadsaq0l 2Uite Clnl F8aT0n]idTRF
ARf4e 0664338 3 REGLGTLR t4Y 1% 12%W F TOs6selnt 2484¢ ChulfBaTteitTRaF
AgRug 887543436 1 REBIETOR 147 1% ,12%W F TC20eal0p zd3de Clhml /8ot Qa4 ReF
A§RaY 6750442 ® RESIETOR 10K (% 125W ¥ 7C80¢si00 U546 Clel/BeTulilid=F
A5RoE 181020207 L] NETHORKoRES 6=BIPRE, 0K ORM X ¥ o112 2084233
Agkel 049855444 | AEBIBTOR 356 1% 123w F TC80e=100 24444 Col/ButbadibRoF
ASRB4 44983038 3 REBIBTOR 447 1% 185w £ TC=04c100 26844 ClulfButleldTRF
AGR48 44983844 1 RESIZTOR 386 1% 125w £ TCHOeelOO aushs Clol/BuTOadibReF
AERG 46983400 i RESISTOR 316 1% 125w F YCu04wiOl 24846 Cidni{/BeT0c)|4ReF
AgRy 169805888 3 RESIATOR {47 1% 125w ¥ TCs04olon FLLETY {4a1/BaTiulyTRaF
£8REH 64983444 1 RMBLHTOR 316 1% 125K F TL80+=100 2a846 Lol /BeTgalibRe?
£5Rg0 04953444 { REBIBYOR 316 §X 128K ¥ TCabewigd 20846 Chol/BeYlal]lphet
ABRYE 089503438 1) REBLSTOR 147 1% ,(25W F YCu0ewlpd 24566 Cdui/BeT0oidFRep
43RT) 64903044 H RESTETOR 316 1% 125K F TCW04=100 24846 Clei/8utlellbRaf
Lg87ya 415700464 [ REBISTOR 400 L% 135N F TCuGeallo 24545 CHmi/B8eThuif)af
L3RYS 0¥57=0280 ) REBISTOR 1K 1% ,138W F tiade=i00 24308 Cyal/gatlaitdisp
aghTa 068508419 1 1% REBEBTOR Yol 5% 250 FC TCe=40l/4600 0F18¢ C8561%
KBRS 06835615 1 RESISTOR %60 8% ,28W FL TCEo400/+000 o118 £B5a1%
See introduction te this section for ordering information
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Table 6-3, Repiasceable Parts (Cont'd).
Heference HP Part |c . ffr
" - BECET
Designation Number |D City Brescriplion Code Mir Part Number
AERTY 06833618 i BEBIATOR Se0 8% 254 FE TORcbagsiraud LIFY 3 4TI
ARRTT 568308518 H BEEISTON Bue $% 250 FL TCeed0seb0l 91481 CBBALS
AgRYTR 868348818 1 RESIQTLR S0 Uy 2% FL TlesdgGretds 81488 LB8638
A8RTE T3 TTH H REBFETOR 98¢ 3y ,afw FL Tomedpgsesod LT 1 41151
AsRag 0683 -3315 & a REBRATOR 330 8% ,2%w PL TLowdfhrasesd f11&L
agRey 50838055 i REGEETOR Bod B% 2% Fi T0®eddsoeud giidt {BEL1E
43fep 0683ub61% i REGTATOR 260 B4 294 FL TCusdgbseb00 (1313 [LETIE]
XLLT 0683-9613 1 REBEETON £460 %% ,2%W FL Time400s¢b00 siidy 111 9%
agREe 06833543 i RESIATOR %a0 3% ,29W FL TCosd0f/eb0D 88881 LB%Se1E
hghoeg 6683-5619% i RESTETOR S40 5% ,33H PO TEoudftsobed afidy [2:LT AT
55R8e 06835618 i REBISTOR %eg 5% 244 FL TLewigasveul 61481 G85a1E
ABRBY G685=-864% 3 BELIGTOR 560 5% 254 FL TiRsd80s¢000 0yt G3%0143
4gREE 06853633 § BERTETOR Be0 3% ,254 PL TCusdof/entd [ IRE ] 411314
A%RBD 0683-3318 & EESTHTOR 350 %% 299 FL TCRcd88/0600 [IRL]]
ASROG 66980988 ] RESTETOR 4od 1% ,128W F TEegewidt F Lholibefdulbldoa?
48R 0F37=0468 H BESLBYOR 13t t% 1288 F Tospeoigd FELETS VIl I L
LELLHS 0FETwo048 L] REBIBTOR 10K §u ,123W F TG80¢niG0 24568 EdulfBui0c1002af
AgRey ¢7§7=04448 i [ REBTATUR §3,4N 5% (1289 F TCogesi06 ECELD) el /Baldnififn?
A8Ray 04984158 { REGREYOR 4,640 1% L1284 P T{RYuiDg L) Coulf8aTdslliaf
AgResg: 5663801 E 1 REBIBTOR S4¢ Ty L350 FO Tesolda0/es00 63184 141138 ]
4580 0757=0418 § 2 RESEETOR 42,5 5% L45BH F T0BG¢=100 24846 ShuliBaToulgRTF
agfRey §488ng082 7 RESTAYOR 464 3% 1850 F T08G4=}00 FITTH L4o) AT 0ulbdfel
agRen DF5Tuolos 2 RESIGTOR 129 18 .18%¢ 7 T0RO4s106 FELTTS (ol f8eT0nidiRel
AEAGY 67570848 ] REGIATOR 1ok 1% 3284 F Tiuse=ind ETETTY f8al8ntiuli02aF
AERg0 §TET0444 i REBISTOR Ld.1K 98 42%W P VEmodeiOg 24568 Lloi/B=T0s]Bignf
L1 469835199 1 REBLATOR 4 60K 3% 1280 ¥ YCapvalnn BU%4S fhelfBulfeltdaf
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AERL1E 4787 a@l47 4 [ RERISTOR 16,8K t¥ 1280 F 7Cugio180 #4549 Lhuif8eTluisdRaf
ABR1§A 6983458 4 H HEGTETOR BY,TH 13 ,13%4 F 7L04aion 24548 Chui/BeT0u@ITEaF
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48R0 peSBod19s 1 REGIETOR 2,088 ¥4 129K 7 TOROosind FLUET Blwi/BaTlulbl ol
LXLER T 069623198 ] REGIOYOR 4 88K 1% 1254 F 7880¢s100 ELEI (o) ibofbalodyef
Asfyg2 0683wGRTE L) AESIEYOR 2,7 B% ,5%W FC tiwsqoa/sebon 98121 CEpTRg
ABRy3Y 08B%=0278 8 REGIBTOR 2,7 %% .25W PL TCawda6/e%00 piigl CBE78S
ASR13B4 G787« 0880 3 RESZOYOR 1% 1% 133 F 7844100 EUELES $lei/fBotlelflisf
4BR13S 78T w0280 3 RESISTOR 4% 1% ,12%¥ ¥ TLoOsoll0 24548 fleifisToeio0tep
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Table 6-3

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

Reference HPPart ¢ A Mifr
; A Qt Description Mfr Pa
Designation | Number |D Y P Code rt Number
[T 188600015 ] 2 1E 0P AMP LOWeNOISE TOwgy 086465 88876100
AgUiR {6860001S 8 IC 0P AMP LOWeNOISZ 1099 06668 88Y410¢
ABU1S 162400138 8 10 BOMPARATOR GP GUAD [uwDIPep 04743 HLM333p
AgUYY 182001108 ? H If PF TTL: L8 Dev¥pf POSREDSESTRIS COM 54298 SNT4LELTEN
ABULS 162600138 L] 10 COMPARATOR &P QUAD [4sDIPop 04TLE HLM339P
AgULg 188600038 4 H 1€ OF AMP LOW=DRIFT TOa9% 27014 LMIOBAH
ABULY 1825e0081 [ i 12 0P AMP WB TDo9% 2rote LM3LEM
ASUL8 182400349 7 15 0F AMP  TOs0§ 21014 LF3%en
LI 1880-1930 b 1€ FE: YT L8 DotvPE POB-EDGE=TRIG COM 01295 sNY4LBaYIN
AgURE 162001739 & i FE TTL LE DwTYPE POBLDEESTRIG COM 0529% ENTYLERTIN
ABligy 182001736 6 ) I PP TTL L DeTYRE POS-EOGE=TRIG LOM 05208 ENTALBRTIN
AgUgE 1624ugBl0 ? H 5L ECMPARATOR HE i1duDIPaP 27614 LMBaLN
&% MIBCELLANEOUS PaRTS

b4ETEe00b1d T i PLATE=BHIELD 28480 U2TGw00614
(TS 0427806808 |4 1 OBLILLATOR BOARD ABBEMBLY 28480 04278cbe806

042F5-2080¢ |0 P BOARD, BLANK 28480 QUETSwRL508
A6%4 fi68a2088 ¢ CAPACITORSFHD _0JUP oB0u2gy $00VDL CER 28480 41604058
Lale 815000101 g CAPACITORWFHD _jUF +B0=20% 50VDC CER 28480 ot3=0t2t
46E% 930902058 |9 CAPACITORSFED _o1UF ¢80w2ek 100YDE. CER 28480 ISP F{LT]
Asth 41600187 2 CAPACITURFXD {UF: 4w20¥ FEVDE CER 28400 416000127
(1% 046062058 § CAPACITORGPED ,01U7 +B0420% t00VDL CER 28480 8160e2058
ayly 0169-2217 4 CAPACITOR-FX0 910PF +-5% 300YD{ MICA 28udg
Ledy 0i4bedisy 9 CAPACITORSFXD L01UF +0=-208 §00VDL LER 25480 0lat=205%
apbh 0160-2203 4 CAPACITOR-FXD 91PF +-5% 200YDC MICA Fe1ds
Y41 05602085 19 CAPACITORFRD ,01U¥F +80=20% 100VDL CER 28480 0602035
aebey 0450=0181 8 EAPACITORSFHD ,1UF +80e20% SO0VRC ZER 2848y 0898521
I8 648000374 3 7 CHPACITORSFUD [OUFs=10% 20VDE TA 56289 150b106x%0R08E
(Y115} 01841088 % CAPACITOR-FXD 4.7uF 20¢ 18ViC 28489 31T
Asbng Bi6be205% % CAPAETTORFXD ,01UF. ¢80220% 100VNLC CER 5460 $150=2055%
Astis 31002058 ? CAPACITORGFXD ,OLUF ¢B0w20% 106VDC CER 28480 0140-2085
ApC1y 016022039 9 CAPALITOROFUD ,0LUF ¢BQw20¥ 1o00vOL GER 26480 Gi60up)ss
A5C1LY 014002083 5 CAPALTTORWF XD 01UF: #80e20K 1oevoc CER 28480 616002058
AgC18 41800370 H [ CARACTTOAEYRD ,a7uF+=i0X 3SvEC T4 38289 15604YUX903842
ssCre 1850374 H Cipalyegas c JGTUFss10E BEUSE ¥4 Bsp80 1850aTLYO0B42
aplio 0180=408% 5 CAPACTTOR-FXD 4.7uF 20% 16YDE 28480 2160ai088
splas 0i80s1080 4 H CAPACTTOR-FXD 47CuF +50-10% 16VOC FTTL] 418029080
AsEge diBouioBE H CAPACITOR-FRD &,7uF 20% 16V0C z0u8c G1BOw108E
ALGRS 016622085 § CAPACITOROPED ,01UF ¢80o20% 100VDL CER 28480 0160-2085
[rerm 1600127 2 CAPACITORFXD {UF +4o20% ZBVDL CER 28480 d160ei2?
1141 916002055 9 CAPACITORFED ,01UF +B80=20% 1O0VDC CER 28480 01602058
[T1T7Y 0150-2217 4 CAPACITOR-FXD 910PF +-5% 300YDC MICA z8ubo
hplay $160-204% & CAPACITCReFYD L01UF +8QulgX L00VDL CER 28480 01602055
aehan D160-2203 4 CAPACITOR-FXD 91PF +-5% 300VDE MICA Te13e
apbEe siegs=p08s |9 CAPACITORuFYAD ,01UF +80o20% t00YDL CER 28U8B6 01602048
ApCaj §18000574 ] CAFACITOR2FXD 15UFswink 20V0C TA 56889 150D106X%020B2
asCiz 0i80=1058 g CAPACITOR-FXI 470UF +50-10% 18YBC 25480 0t80=1050
aglsy 41600127 2 CAPACITORaFRD JUF +=20% 28VDE CER 26489 0L&Ce042Y
44034 0180w 0BE g CAPACITOR-FXD &,7uF 20% 16VDG 2548¢ 0580=1085
(1151 416602058 % EAPACITORSFXD L01UF «B0e0¥ 100VDL CER 25480 0f60a2058
26635 016002455 4 CAPACEYOReFXD L 04U¥F +BDe20% 100vDE CER 20480 016002053
L6637 456000127 H CAPACTTORSFHD 1UP +w20% 2SVDC LER 26489 01e6u0t2Y
(Y37} flehenia? i CapatiTORFRD 1UF +=80K 2Sy0C CER 28480 pteg=0t2?
Loky9 948000378 LS CAPACTIYOR=FXD _4TUFwwi0X 3EVDC TA L4289 1500474%903542
Aabeo 318000376 8- CAPRCITORAPRD (4TUFealdX 3EVOC TA 54389 {50D4TEXGCI5AR
holyg 218456374 3 CAPALIYCRsPYD 1oUFeaiol 20VRC TA 6284 1500506X902082
hatug 1602058 hd CAPACITOReFYXD ,01UF +B0e20% L00VDL: CER 28480 Di&CeZOSS
FTI1T) 016001088 § CAPACITOR-FXD &,7uF 20% 16¥DC 25480 0180w108%
1T GL50=0121 5 CAPaCTIYORWFXD jyF +80c20% SovDC CER géudo 0150e01 21
Aetas t1B8getade 4 CAPACTTOR-FED 470uF +50-10% 15YOC 28480 0180m1650
AsCay G149w0208 8 2 CARALITORCPXD GBOPF +a8% 300vDL MICA TE1B6 OMISFaBsJoRo0aviCa
4plny SLa0w019Y 4 CAPALITORSFED 18QPF eeBX JOOVOL MICA 72136 DMIBP1BIJO3H0NVICR
b6Cop G145m0208 3 CAPACITOR=FND £E0PF +e8Y JpovDC HICA 72136 anzsrsssdo:oothca
Aalus 8169u8206 i CARACITOR=PND 1608F +e5% 300VDC MILA 28460 0560=2206
A6G80 0idpedbl o t CAPACITOASFND 390RF +oB% S0OVDE MIg4 12156 BMiSEFRITOB00RVILR
A6Cay 0160=3058 2 CAPRCIYOR=FXD ,0tUF ¢80c20% 100vDL CER 28480 01460w205%
agtiz [FLITIVL L] 5 CAPACTTORWFAD £,7GF 20% 16¥DC 2BuBe ¢l180wt08%
Aotz 016002307 4 CAPACIYORNFYD 47pF w85 360VDC MICA 28480 clbde307
aplda 19000121 5 CAPACYTORWPHD ,1UP +80=20% S0vOC CER 2B4BO G180=0121
A6CHS 0180s612Y H CRPACITORWFYD ,1UF ¢BO=20X $OVDL CER 28480 B160ag012)

See introduction to this section for ordering information
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Tabie 6-3. Replaceable Parts (Cont'd).

labie 6-3

Model 42754

Reference HF Part (¢ P Mfr
: g Descrigtion :
Designation | Number [P Qty o Code M#r Part Number
46684 di60=208% § CAPASITORSPXD ,01Uf ¢B0a20% 100VDL CER 28480 0436022058
hebEy 0160+208% (% CAPACTTOR-FXD ,01UF *80020% 106VDE CER 28480 0160-F055
YLty oieh=2048 ¢ CARALYTORFYD _0tUF +B0e20% 10QVDE: LER 28480 016042058
AsbE® G160=204Y % EARALYITOR=FXD ,0tUF ¢80.20% 10OVDE CER 28480 0i60=2059
kalen Gi60=204% 4 CAPACEITOR=FYUD ,01UF «88a20% 100VDC CEn 2Buap D160egod%
A6Cey 01602098 9 CAPACITORPUD ,01UF +20020% $0QVRL LER 20480 01&0ugo8s
LIS TY] iS50t ¥ CAPACIYORSFXD ,1UF ¢BGejoy 50vyDC: CER: aguso 018600124
Aples oisnezod% |9 CAPAEITORFYD 01UF +B0w20% 16ayDE CER Fhadg 01602059
Aethd 01602507 4 CAPACITOR=FXD UTPF ¢85 340VDC MILA 2B480 [ITTLY T
aptey H166=2289 g CAPACIYOR=FXE 2B +=5% S00VDE CER Qealf 20480 016052258
ETTTY ] 418002249 3 CAPAGITORWFAD &, TPF 4o, 25PF B00YDE GER 28480 0140mgaue
hebo? 1602204 8 CAPACITORaFYD 100PF +o8k 300VDC MICK 28480 D140mga04
agCad S160=208% |4 CAPACITORWPXD ,01UF +80026% j00VDE: CER 28480 1002038
Apbue 0160u2204- |0 CAPACITORSPYD §00PF swBf 360VDE MICA 28480 0ibdwdand
Aalrg 1602088 4 CAPACIYORRPYD ,0iuf ¢B80e20% 100VDL CER 28480 160=30%5
ApGTy 016002058 § CAPACITORGFED ,01U? »B0020% 100YOL LER 28489 $160=7058
ApCYE 01602055 |9 CAPACITOA=FYD ,0fyf +B0=20% {o0vDC CER 28480 4160=2058
AstTy (2L b 3 CAPACITOR=PED 10UPe=fod 20VDL: T4 56209 130D106X90 8082
48074 616020374 3 CAPACITOR=PXD 10UFs=§08 20YDE TR 54282 1500404902062
iel7e (1100 i EAPACITORWFXD 10UFewi0% 2OVDE. YA 86299 130D106X9020B8
AsC7e 03600574 3 CAPALITORSPXD JouUFenioR 2OVOL: YA 56289 1590106908002
AslPy 199000108 § PHOTOEELL' LAME 28480 199000508
ApERY 19010588 LB DIODERBCROTTHY 28480 199100818
AghRe 19610818 8 DIODEWBLROTTKY 2duso 19610518
ApChy i901=0040 { DIODE=QWIYCHING 3oV So®A 2N DO=33 28480 t901=0040
aplRy 10610040 1 DIODE=GWIYCHING S0V 5oME gNE DO=3% 284680 §501e0040
aplng 190800040 i DICDE=BWITCHING S0V BOMA 2N DOu33 284Bo §901e0040
ApERg 19020041 [ DIODELENR B, 14V 3% DDaT EDR_4H Tiwwe,009% a28udp [RITLT T
A6ERT 19010816 8 DICBESCHOTTHY 28480 190100648
hetRe 1901a05818 [ BIODEWBEHDTTHY 28480 [90i=0518
LelRE 190120518 8 DIODZ«BCHOTTHY 2B4BY 1901=0518
AeGR1G 19010000 H DIDBE=BHITEHING 30V B0KA 2N8 DOe35 aBudy (95 1m0040
ReER{t 130120040 H DIODEwgHITOHING 30y BOMA. 2Ng DO238 Bbung 1%0im0040
AgLREE 1901 =p040 1 DEODEwBUITCHING oV SOMA 2N3 D0=3% 28480 1901e0040
A6CN1S 19010000 H DIODE=GWITCHING 20V S0MA 2N3 DO=34 26480 L901=0040
AatRys 190120040 { DIODELBHITEHING 36V S0MA ZN8 DOwiS 28480 $901a0040
AsCRiS 1904=8080 1 DIODE=bHITEMING 30V 50MA 2N& DOe38 FELEN 190500080
hpbRiy: 19010040 H DIODE=BRITOHING 0V S0ML 2NS DDoYS 28480 190120040
asERLY 190100040 i DIODE~BHITEHING 30V B0¥A 2N DOw38 28080 1901=0040
AGCRY8 1902=3082 ® DYODE=ENR 4.64Y 5¥ DOnT PDE 4H TCWe,023% 28480 1902-3082
AgERy9 1902=3082 ¢ DIODE=INR 4,64V 5% DO=T FDE_4W TCRo,023% 20480 {90g=3082
keCRyo: 19055088 ® DIODE=ENR 4,64V 5% 00T PDE_4W TLEw,023% 28480 10083082
ApCRES 1603-3088 § DIODEWENR 4, 04Y 5% D0=T POa 44 Tiew, 0338 FITT L 190g=308p
AeLRED. 1902=3062 § DIODEmENR 8,64y 3% DO=T #Dm, W YCee, 033K 848y 1%8g=Jobs
LEERES 18625082 ¢ DIODE=ENR 4,68V 5K DO=T PD AW TCew,033% 28480 LI H
LeCREG 19023082 % DIUDERENA 4,68y 3% DO=T PON W TEe=,023% 28480 (9oam3082
LOCRES 19083002 § BYODE=ZNE d,64y 3% DOwT #pa,dW TE%e,023% 28480 {90g=3082
A6d4 $280e0887 1 CONNECTUOR®RF SMB M B SO={HM 28480 La80.0837
ApdE 138500257 | CONNECYDR=RF 8ME M BE 50=0HM 268480 §2%0w0287
Apb1 V1lgu0idd 1 {DILLMLD 2poUM Sy Seaf 380K, X75LEaNOH 28480 14000128
Apki 140ugi @t 1 {DILeMLD 220UM B¢ Gme® | 15EDX T75LGoNOM 28a8gp §140%9329
L% 914001 2% i LOILeHMLD 230UH 8% Gma% [ (55DX, 378LGuNOM 28480 914000180
ey 9100u1 629 4 COlLeM D 4TuH &Y GRES ,1550X, 3748 BuNaM 6480 9100uioRs
L1I% § 14020114 4 COTLwMLD 10UH 108 G858 ,158DX, 575.6uN0M 20480 9dcudily
Aske 810001629 & LOILeMLD O7UH BY QR3S  {850K, JTELGLNOM 28480 9100wi6a?
Apk? 918020179 1 COIL=MLD 23UH {0 Q8YS ,155DX,375LGaNOM aBado 914000379
kphB G106=1639 4 COILeMLD 4TUN % QuSE ,155DX,375,G-N0M 28480 §100at462Y
ApL® 9140%0414 4 COIL=MLD toUM (6% QEBS _1%3DX, 375LGeNON 26480 14000118
LT 210022898 H H COIL=MLD S90NH 10% G835 ,0950K,25LG=NOM 28480 G196m22%5¢
Eebly 91 6papase 3 COIL=MLD X9gN® {0x Qe3S ,0950%,28L6=NOM 2B4yBp S100022%4
hob1d 21001786 6 CHOKZwWIDE BAND ZMAX®aB0 OHM@ {BO MNE SR114- | vEEOe 29/48
LT1%% ] §146=6132% 1 COILoMLD 220UK BX 2045 L1580, 375LGNOM 26489 Glag=0ta¥
hsbig 916900429 i COYLwMLD RZ0UM §% G965 ,155DX, F75LGoNGM 28UBD LETTETTE 14
LT1%Y | $16025139 5 1 COIL 78U% 18% 50X B7SLGoNOM 20489 41005139
hebig 91u0=6139 H COIL=MLD 220UK BY 9865 ,1880X,I7SLGNOM 28480 9ig0udldd
Apkiy 917060020 3 CORE=F=IELDING BEAD 28480 GlyospoLe
AbL18 F170m00329 1 COREwERIZLDING BEAD 28480 §17600029
holis Yi7o=005Y 1 CORExGMIELDING 3EAD 2846 9170=003¢
Apl2o 91700029 0 CORE~BRIEZLDING BEAD 28480 91700029
ApLRy B4T0=0089 3 CORE=BHIELDING BEAD 28480 217009029
Agkp2 91 Toul029 5 CORExBHIELDING SEAD 28460 F170=002%
A6LED F5Y0=0029 3 CORE=SHIELDING BEAD FLETT] 917000029
See Introduction to this section for ordering information
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Table 6-3. Replaceable Parts {Cont'd).

Reference HP Part ¢ o o Mifr
: A t Description iifr Part Number
Designation Number [ ¥ P Code €
helq 188800215 1 TRANBISTOR NEN g1 POB3EGMw FTBI0OMHE 04753 2NIT04
he88 185820235 i TRANGEBYOR NPN B3 PDIRBOMN FYEEBOMHE 04743 NIT04
AsBE 18980041 1 TRANGIBTOR JoFET WsCHAK BeMOBE 81 4193 FRLFRLS
Bu0n §85Ue01 8% & 4 TRANSISTOR NPH 59 PL=300md FI=30MHz 28480 (BBa=613%
Aplg $8%U=5129 & TRANSISTOR NPN 51 PD=300md F1=30MHz 26use 188400129
4684 1845406848 i TRANGISTOR NBN 51 PDa3doMd FTelogMMI 04713 ANIBg4
YL 185020815 H TRANBIGTOR NPN. §I POBISOMH FlejooMdl 04743 ZNITeL
£688 18840249 H TRANGISTOR NPN &1 PDuRSoMu FTslaoMal 047LE N394
hedY §8E9L0081 H TRANSIBTOR J=PE? NolHAN DeWMODE I §529% FLIE e
agBie 1854=8139 3 TRANSISTOR NPN 5§ PL+300mi FT=30MKz ZB480 188450139
Ap@1i LBSU=5129 6 TRENSISTOR KON §i PD=300md FT=30Miz 28480 185400129
Y5 i1 185420218 1 - YRANBISTOR NPH. 81 POe3SoMw FTRBDOMHE 94713 2N3Y04
A5813 189420219 i TRANSISTOR NOX 81 B0a330Mn FTaloomH o4¥Ld FLELLT
Aoli1g 16930036 |3 2 TRANBLATOR PN 8] PDBYioMw FY22B0MHZ 28480 189300036
ALB4E 18580091 b TRANGISTOR J=FEY NoCHAN DoMgBE 8 264G0 18850091
AeBip 185920036 2 TRANBIBTOR PNP 81 POm3igMe FTagsoMHl ELTT:) 189300034
aeBiY 168926091 ¥ TRANBISTOR J=FEY NoCHAN D=HODE 81 2guso 1888.0091
A6B16 16899094 3 YRANGIBTOR JeFRY NeCHAN DuMODE 31 28480 18598091
46819 188400249 § TZANBIBTOR NEW 87 FORESo%W FYElooMHE (1 4%) aNIF04
46080 185406329 & TAANGISTOR NPN BNUPE2 61 PD®low FPsiMRR 04713 FLTLFT
Aglgs 168300684 8 TRANBIBTOR BNP gNy91é §1 PDoBoN FToIMME G413 aNae1B
AgRY . 96634718 [ REGZETOR 4Fo 3% 248 F§ YCeedg0o/v800 atiay -Th4%
s6RE: 6P57o08l® 6 ) RESTBTOR 481 1% ,33%H F YCmooeigy 6540 Lh=i/BaToub81Raf
458Y 0688m3540 T H RESTEYOR 194 1% ,{3%W F TCmoe=l00 24946 $heys8atgel 96Rof
AaRY- 483238 5 AERIOTOR 2,2W gy 2%W PO Tlueyog/¢7o0 61131 CBggas
agRY: 0468522818 g RESIETOR 33K 3% %W L TeE<4pO/eB6H 01134 [A-FEX)
Aefy: 06838815 13 4 REBIVTOR 680 %% 389 PL TCo=d00/eb00 (331} C85818
hgRY 666306818 g RESTETOR &80 3% 284 FC TCB<400/4600 fasi2y C6uB18
AGRE 06834738 13 RERISTOR &4, 7K 8% ,2BW FL TLRa400/+¢700 stial LByYES
AGRY 878720078 [ REATSTOR {,78% 1% ,12%% F TCwoeelion TS £4al/B8aT0uiTliof
LULLT] 06831019 7 REBTSTOR {00 5% .a§w FC TCRetg0/+300 011EL CBI04S
AR 6663022348 1§ REGIBTOR 23K 8% ,2%W FC TCevgpgstBeg 01124 Chpa3d
AbRiR Q483e6748 B 3 REBIETOR 47o% 8% 35N FL TieeBg0/¢900 81184 £84745
hpRyy $hBEeigs® [T REGIBTOR 160 3% 280 #C TEwe400/9%00 [TEE$ EBin1s
hgRie G68us 748 & REBIBTOR 470K SH 254 FE TCeaB0g/9%00 84124 [ ThE
ApRiy 6821845 ¥ REBIOTOR 500 8% ,2%% FC fCead06/e%00 64121 £8101%
26810 7970858 & REGIBTOR 160K 1% ,5d8%W F TEEGesll) 24548 Clol/BaTinlftdnp
AGRLT 87870865 & RESIHTOR 100K 1X L1330 F TEw0evid FLEE T CheifdnTiniibiuf
ABRLA 064308738 8 HEETATYOR 4% 9% ,2%W PC TLBe000/4800 o1yt CB473E
hpRiy 068324735 4 RESISPOR aYR 8% 29K PL TGucdoo/v800 figaL LBATES
AREY. 67870468 & REALBYOR OOK §R .123%W F TCegeoidg 26546 Ciwl/BoTgni005=F
ABREB{ 97570448 b RESIATOR (60K 1% i#%W F 70E0enl00 24544 Gl /Buileidtlaf
ApRBE: 165325838 g REBIBTOR 23K 8% .28W FC YLEoso0/ 4800 61181 £B3223%
HGRES 449063538 4 § REGI6YOR 841 1% 189 F yCage=iod 24546 Clof/Boilede] fu=f
huREE 20903853 B 1 RESIBYOR 38,7 % 1234 F TLAs+ail0 43888 PHEESa] /8nY o dBRY wi
holpe: 67890819 8 RESISTOR 481 L% 188K F. TCeeswlon 24848 Clhmi/baTiubBiRal
aaRge T 7 REGISTOR 196 1% ,42%4 F YCwoeslgo 24348 Chnl/BaTlaifsRel
aelay Ne83e2285 ] REBLATOR 2,3K By BYW FC TCmoddf/seTed [3RE 1) CBeigs
ALRES 668302218 § KEGIOYOR ERBK 5% ,2%W FC TCecdgoseddn a1 84 CBaals
ASREY 6834815 |8 RESTISTOR 680 5% ,2%W PC TC¥=400/+600 oiidy (BaBLY
ASNED 068306818 § REGEBTOR 680 3% ,2%W FE TCo«0/eb00 ofial £B6B1S
AeR3y §6830003% | § RESIATOA 28K 8y %W FC TCaod00/¢800 (3313 £B223%
AeR3E 6683=8758 2 REBTETOR. 4,7 8¢ 28w PE TCma400/4700 gi1a4 £ByT2Y
AGRSS 6688034448 § RESIGTOR 3ié i% 32%W ¢ TCR04wi0g 2648488 CHei/BoTia}lGRe?
4pR3S 688s4018 7 REBEISTOR 100 8% 28w FC: TC#=400/9900 shiad £By0§%
AeR3s [T EFTR g RESEATOR 22K B9 280 FL 7Eo=a00/+800 i1t £82288
AsREY 04850705 | & RESIBTOR 4F0K %y 254 FC TCe=B00/4909 gt124 £BuT4S
heRig 068821049 i RERIATON 100 %% ,35W FC TE2=400/4500 oi181 LB1o1s
Asfi3a 0715720878 § RESISTOR §,7BK {¥ ,§28W 7 YCagesilo 2US46 Clul/Buliai?Bial
LYL.IT BeBLei018 7 RESISBTOR 100 %% ,25W PC. TLEwdgo/e800 ptidy £81018
AbRuy §787=00568 b RESEAYOR 100K 1§ 125K F YCBO#s100 24544 C4nifBeToni00inf
AeRup 073700488 |6 REBYBYOR 100K 1% ,$E85W ¥ Tisgewifl gHBuS Cliw!/Bat0et00daF
AuRuy 6834738 14 REBISTOR 47X: 8y 284 FC TLaa400/+800 01124 CB4TYS
AeRYy 06634738 [ RESIBTOR 4T Sy 280 FU YCrmd00/4800 oiidi C8a73%
AeRYT 0757004498 & REBIBTOR 00K 1% 185K F 1CB04a{00 24846 Clhal/BaTdu]003eF
[YLLTY 078Ta0a48 & REBISTOR 100K ¥ 1386 ¥ TCmoeeion 2u8de Clal/8eTiol003of
hefley 068301006 g RESIBTOR 10 8% ,28¢ FC Tlmodpose%00 oti12y {Bio0g
AGRag 048121008 5 REBISTOR 10 8% ,25K FC TCBa400/¢500 oti2l 681008
hpkyy 48302285 3 REGISYOR 2,31 8x ,2%w FL TCoohpo/e700 01181 chazas
4pRED 074700408 ¥ REEISYOR LOK 1% ,t25W ¥ TCegonitt 24546 Clic)/Butlelg0daf
aaRgy 06651208 7 REGYBYOR §2 9% ,25W FL TCPed6o/e%00 61121 CBi208
AsRYg 06031808 |V HEBISTOR {2 8K _28W FL. Temuifos+800 a2t co1208
&&RES 06882718 & RESIHTOR BTO %% 2%W FL TORo4G0/%600 0i484 [4:F35% ]
seRey 068321038 9 REGIYTOR 1K BX ,28W #T TCo=s00/¢600 0143t 601038
AGRES Deb3=1 208 7 REBIATOR 12 8% .28W FL Toewkgo/e500 0iidt chizo8
AsREg 0883n] 209 7 REGIGTOR 12 3% ,28W FU T{Eod80/9%00 0itd4 31808
See introduction to this section for ordering information
6-28 *Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd),

Table 6-3

Reference HP Part |c 0 o Mfr
A A T
Designation | Number |0 % Description Code Mfr Part Number
ApR3? 06d3§=271% 6 REBISTOR 270 3% 38W FL TCmodpo/obon 0538 £BaT13
LpREQ 065351035 9 RESTETON X 8% ,BEW FL YCo=400/+800 05181 LE1025
4pRue 0683=161% 7 REBISTOR 100 3y ,2%W FL TORe400/¢500 oigad CELG1S
hsRya peB3e4758 2 REBTATOR 4,7K 8% ,25¥ FL. TUmed00se700 piidt CE4T2E
LTS 045308228 k) RESESTOR 3,76 8y ,28W FL TCRoda00/e700 01124 C8za2%
LYY 066322283 3 REBIETOR 2.2% B% ,38W FL TCwedOb/¢T00 61481 CBzea8
ApR33 066322328 i RESIBTOR 3,.3% 8y 390 FC TCecdfO/e700 61181 £H2zas
AsRbs 06632285 3 REGISTOR B, 2K 8% 25N PC TLw=u80/4700 61181 M TER L
aeRos- 0683nf 048 3 REBIBTIR 106K Sy ,83% FE TCRed00/+B00 38 11 [4.T3TL 3
AoReT 0683«1 048 3 REBISTOR 100K 8% 294 PO TOP«400/+800 61128 {Bio4s
Aefps 068322239 L3 RESIBTOR 22K S8 284 FC TCBad408/¢800 LISE 3] CBRals
Aehas 06831048 3 RESISTOR. $00K % .25W FE TCoedfi/edoo 0fiat CBi64%
AgRTH 068321448 3 RESIST0R 100K Sk 45K FL TCucdgg/+800 ot1dg CBiges
R6RTY 078700410 1 REGIATOR 301 (g ,128% F. T(EGeojoo ad5dp £hu] /BoT0s30) el
heR72 B683010488 3 REBISTOR 160K 9% 25K FL TLRo400/4600 015dt CBgo4s
AsRTS B663s3003 3 RESTBTOR (goX §% _23W FL Tleolgp/e880 0812}y 631048
L8RYS 06531043 3 RESISTOR {008 Sy 294 7C VCeaydo/¢Bo0 61483 cato4g
AplTE 06834735 4 RESIBYOR 47K §% 29w FL- TCEed00/e800 o124 cE47EY
heRTE 068304718 9 REBIGTOR 470 3% 23K FE 108000/0000 o121 CELTLG
asRTY 06834708 & RESESTOR &7 5% ,284 FC TOwed0(/e300 piigs LRuY0S
AsRTE 07870379 H H RESIBTOR 12,1 1% ,185W F TCegenite 3L WP4Lt /6oToutBRyal
k6RTS 065803444 t REGIBTOR 316 1% 148K F Tlatesi00 2usds Glis]/BuTlul{oRuf
ApRag 0698046082 7 REBIBTOR 0464 ty ,139W F 7Cmde=lgo FLLET Elel/BuToulblguf
AGREY 06%8e0083 7 RESIETGR 464 1¥ ,185W F TC8Os=100 24806 Clot /BoTulibl0aF
aphag 66834718 9 REBIBTOR 4F0 Sy 25K FC TCBeldn0/+400 0tids CE4TI3
w4883 068304718 9 HEJTATOR 470 5% 384 PC TC2a40G/9000 ei18t c84718
ssfey 068304715 ] REBISTOR 470¢ %% .28+ PL TCRelfo/v000 05424 ce4vS
AgRES: 181500803 8 ] RETHORKaRED 2<615070,0 DKM X 7 IsT ¢ 208441
AsRES 1810a6203 5 NETWORK=RES 8«B1PaV0,0 OHM X 7 #3521 208A471
AsREY 181000303 5 NETHWORKoRES 6-81PaT0,0 OHM K 7 08 1B 2084471
ApRag. f8ige930%: | & 1 NETHORK=REZ 9=0IPg, 74 OWM X 8 20480 161 0=6308
ApRa$ 1810=026% 3 1 NETWORKuRES GwBIP{0,0K DKM X § 28480 181000260
LgReg 1840n0203 ] NETHORK-RER 2a815aT0,0 QWM 2 ¥ (18321 2084471
spRey 183006287 § NETWORKRES. 8-81822,.0K ORM X 7 (33T ] go8haas
Asfog toblou?as (& REBIETOR 4,7K By 230 ¥C YCwad0os/eT00 [PRE} Couras
hsRE3 1B16+0203 § HETHORK=REE BuBIPATO.0 OWM ¥ ¥ 05121 BOBAATI
LSRGy 068341813 2 REGIOYOR 190 %% 2% F{ TOE=4G0/0000 [TEY 3 £a191%
A4R9E 075750356 b RERIATOR 42.2 1% ,13%H F YTLe0¢elOp UL TS Chal/ButinidREel
hoR%e 06835205 1 1 REBIGTOR B2 9% ,25W PC YLRadbp/e500 6112} cBsaos
aplt 18840139 9 I8 OGP AMP GP DUAL. SeD]Puf Gi928 cAfagas
AUz 182420139 3 1€: OP AMP. GP DyaL. 8=DIPwp 61988 CA{qEES
heY3 182420213 # 1 £€. vV RELTE Towdgo olTi3 MET908, 207
Ala- 1324ehi Tl ] % 1€ COMPARATOR 05 QUAD [4oDIPep 28480 183600174
Adbig: 18801730 6 10 FF TPL: L& DeTYPY PUB=ERUE-TRIE COM 61298 BHY4LBATIN
Aplle 18486n0808 i 3 I8 BATE ELL NOR QUAD ZeiNS- o4TER HE{o102P
ABUT $880=0808 i I8 BATE ECL NOR BUAD ZoINS: 047143 MEjoigaP
AsUs 1820=0808 1 1€ GATE ECL NDR QUAD Ze=INP GHTLE HEL6102P
AUt $0R60085Y § I8 PP ECL De¥sg BUAL Gu7Le HE101 24P
Aslto 182000817 ] 1€ PP ECL De¥/g DUAL o713 HE1013EF
AU 18301383 ] [ 16 GNTR E€L: BED POG=EDGE-TRIS o4TLl HE10136k
Aebiig 1820=1363 § 18 ENTR ECL BCD. POGEDGE-TRIS G743 MC10136L
Agl1S 1820=1383 5 1E ENYR £EL BLH POBEDBE=TRIG o4Y13 HE4 0158l
RGULE 18200805 1 16: BATE £CL NOR GpAD ZeINP $4715 MEjoipar
A4UtE 182021383 5 16 ENTR ECL BED PO08=EDBE=TRIG POTLS ME1G138L
At e 182001399 5 1 IC MUXRJOATAGBEL ECL HeTDelol INE DUAL 04713 MC1g17LP
Aoty j8300802 1 18 GAYE ECL- NOR GUAD 2eiNP 04713 HEini0a®
AsuLd 18401 %%0 # 1 IC GATE ECL. ORaNOR 3eINP pavLy LIATERFL
Aty 041000243 8 1 CRYSTAL-QUARTZ 50,000MHz +~20ppm 28460 o4pbegdtd
AeVE 0410a6254 9 i CRYSTAL-QUARTZ 32.000MHz +-20ppn: 28480 o4y0=0214
ke MIBEELLANEOUS PARTS
GLETEa00018 8 § PLATE=SHIELD g8udp 0427500418
C42TBe00818 |9 2 BEATE-SHIELD 25 28480 0627%w00634
G42TE=0061Y O 3 PLATE-SHIELD 38480 05w 061Y
aPTION 004
AgY2 04100215 1 CRYSTAL-QUARTZ 24.009 MHz
ABCET 01460196 1 CAPACITOR-FXD 150pF B4
ABCHY 0140-0197 1 CAPACITOR-FXD 180pF 5%

Model 4275A

See introduction o this section for ordering information
*Indicates factory selected value
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Table 6-3
Tebie 6-3. Replaceable Parts (Cont'd).
c N Mfr
Reference HP Part 0| Qty Description Cod Mfr Part Number
Designation | Number ode
&7 (4275-66507 | 4 H PERIPHERAL CONTROL BDARD ASSEMBLY 28480 B4275-66507
&Y 04275-66537 | 0 1 PERIPHERAL CONTROL BUARD ASSEMALY 28489 C4775-66537
(FOR OPTION 004 ONLY}

A7Cy 0iby=2p58 @ CAPACITOR®FKD _g1UF +80=po% 1p0VDC CER 28489 DLbo™20%Y

A7C2 0150=0121 5 CAPACITOR®FXD ,1yUF ¢Boma(% SoVDL CER 28489 0180=p124

ATGC3 016y=2055 ? CAPACITOR=FXD ,pIUF #80=20% 100VOC CER 2848 01402055

Arcd 0160=2055 g CAPACITOR=FXD ,01UF +B80=20% 108VDL CER 28489 0160=20%5

ATLS 016022055 8 CAPACITORSF XD ,o01uF +Boe2o¥ 100VDL CER 2848 0160=205%

L7Ce D16yp=2055 9 CAPACITORGFAD  o1uUF ¢80aP0% 100YDE CER 28480 01602058

4307 016002055 9 CAPACITORFXD _G1UF ¢80e20% {p0¥DL LER 28480 0tby=pn5s

s708 016022055 9 CAPACLYOR=FHD L o1UF #BL=20% 10QvDE CER 2euBg 01402095

A7E9 0140=20%% 9 CAPACITOR®FXD ,01UF ¢BG=20% 100VDE CER LI 016022059

ATCLY 0160»2035 9 CAPACITOR=FRD ,0iUF +80=20% 100VDC CER 2buac 0iu0=2055

a7iyy G160=2055 2 CAPALITOR=FxD _01yF ¢BG=20% tooyDL CER 26480 0i6C=2055

LY T¥] 0180ah18] 5 CAPACITOReFXD ,tuF ¢Bpwpoy SovDC CER cEUBG 0t50m0124

A7C13 0160=205% 9 CAPACITORFXD ,01UF ¢BLe20% 100VDL CER eBudy 0k60w2085

[Y127] 01800197 3 CAPACITORFXD 2,2UFe=tgX 20VDC TA E628% 15002p5X %2 0he

A7CLS 01800197 8 CAPACITORGFXD 2, 2UFtetp¥ 20VEC TA 56289 1500228X908042

See introduction to this section for ordering information
*Indicates factory selected vaiue 6-31
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Table 6-3

Tahie §-3. Replaceable Parts (Cont'd).

Reference HP Part |c a - hifr

: . t Description Mfr Part Number

Designation | Number |D| “tY p Code
ATC 16 01600205% g CAPACITOReFXD ,03UF +80=20% 100VDC CER 28480 016022055
ATCHT D1B0=p147 8 CAPALITOReFXD 2,2UF¢=10X 20VDC T4 56389 {5002235%%02042
arila 0i80=0228 [ CAPACITGReFXD 22UF+=10% L15VDC TA 56289 1500820901882
artie oibgwntat g CAPACITOR=FXD [ quUF +Bom20% S0vDL CER FEELL] 15620423
A7LZ20 0160-2247
ATGRY 19¢2w0n by L DIODECINA 5,1ty 5% DOeT POB 4N TL8=,009% 25480 1302=0041
Aydz 1200m0608 1 5 SOCKET-TL 40-LONT 28480 12000608

LATIR i2ogepeil 8 1 SOCKET=10 2B=LONY DIF-SLOR 28480 LE00w0013
ATl Si00=1TES [ [ CHOKEWIDE BAND ZMAXREEG OHMA 180 MHZ 02144 ¥HZO0 20743
Atb2 Y100l TEE [ CHOKE=NIDE BAND IMAXEGBH DHME j8Q Mpl gelid VKoo 20/48
ATL3 LIRS 1Y) & CHMOKEWIDE BAND ZMAX®B80 DHME (B0 MHZ 02154 VEgao g0/48
AfLu F100w31 35 3 Coiy 75uM 15% S0R BTELG=NOM 28480 1003139
ARy 161 0m02s9 3 18 NETHDRKwRES 9aBiNaBIP ,1oPIN=SFLG 28480 1810w036%
ATR2 06834235 3 13 RESISTOR 12K 8% 254 FL TC8=400/4800 01121 CB123s
ATRY 068366825 7 1 RESISTOR &,BK 8% 25K FC TE8e&k00/+700 olidt CBp8Rs
ATRY 18100209 k] NETHORKWRES FoPINeB]P (1=PIN«SP(G RBUBO 185000269
AYRY 1810=626% 3 NETWORKwRES 9aPINeSIP ,1oPIN«SPLG 26480 185000269
ATRe 18106269 3 NETWORKaREB 9aPIN=8IP ,{nPIN§PLE 28uBo 18100269
ATRY 1810mG26% k] NETWORKaRES 9oPINaSIP ,{»PINs3RCH FELLL] 1810w0269
ATRE 184 0e0269 3 NETHORKWRES FuPINeSIF ,10PINaSPLE 264BD 18100269
ATR9 066305615 1 & RESIATOR 560 %% ,25W FL TCE«400/4600 [ 3R H Ca561Y
L9R1e 064322215 1 2 RESISTOR 220 5% ,25¢ FL T103c800/+600 elidt teg218
ATR 0e83-1825 b RESISTOR y.8K 5% ,2%K FC TCs=uon/+700 ity CBiazy
ATR 2 06832218 1 RESISTDR 220 5% ,25% FU TLRwdgQ/seb00 ai1dt GBFRS
aTTE 9100=0p82 7 H TRANSFORMER, PULSE 2p480 9100w0aR2
2772 $100e0822 7 TRANSFORMER, PULSE 284890 91006828
ATU L520m090Y 9 1 it MULTR TT, 01293 SNTY4I6TN
ATUZ 1BE0mily2 8 1C FF TTL LS DwTYPE PUSeEDGE-TRIG 01293 ENTULETAN
aruy {5R0w1199 1 IC INV 1YL L8 HEX i=]INP 01295 BNT4LSOMN
L7y is20eltle ] L FF TTL 48 O=TYPE POSoEDGE~TRIG 01295 BNTULETAN
ATUS 18R0m119Y 9 10 GATE TTL LB NAND QUAD 2ZeINP 01299 SNYULBOON
ATUs t8BGattlid & L FF 1T, LS PDetypE POS~LDGESTRIG 01295 SNTULETAN
ATUT t820wi 201 & % IC GATE TTL L8 AND GUAD Zelnm 01299 GNTULAGBN
A7UB $Bedeitid & 1C §F TTL L8 DeTYPE PUSeEOGESTRIS [RYAL ANT4L8TEN
(31011 1820%1211 B i JC GATE TTL LS EXCL=OR QUAD ZeIn® [3¥113 BNT4L 886N
ATULD 188081199 1 IC INY TTL LS HEX leINP ¢139% ENTALBOUN
ATU1L i1BEowiTi0 & I #F T7L L8 De7YRE FOS=EDGE~TRIG CoM oia% SNTLLERTIN
ATUL2 {B20=1430 3 16 CNTR TYL L8 BIN SBYNCHRQ POS-EDGE-TRIS 01298 SNTHLS16LAN
ATULS 1820=1197 9 IC GATE TYL LS NAND QUAD 2=INP 01299 aNvTaLEOON
ATULS 16000044 g 1€ GATE TYL LS NAND QUAD BeINF 01299
INDITY 1820=1828 3 q IC DRVR TTL BUS DRVR QUAD 18324 NETZEN
ATULT 182Gwtd8] 4 3 1¢ PIA NMOS 04713 HCusaty
Ayuse 18201828 3 16 DRYR Y7L Bus DRYR QUAD 18324 NETZBN
ATU9 18201470 i 2 0 MUXR/DATAWBEL TTL L8 2aTOminlLINE QuaAR 01295 NF4LIISTN
Arlao 1520mi1t2 8 IC FF TTL L8 D=TYPE POS=EOGE«TARIG 01298 BNTuLATUN
ATUZY 182¢=1206 3 § 1L GATE YTL L3 NOR TPL I=INP 01395 aNTaLBaTN
A7dza 18201430 3 15 CNTR YTL LS BIN BYNCWRO PUSCEDGESTRIG 01295 ENTGLB oL AN
ATUZ3 LEP0w 430 3 10 CNTR TTL LS BIN SYNCHRC POS-EDGE=TRIG 01295 BNTGLEIOLAN
ATUZd 1RA0e}t4a ] IC GATE TTL L& NOR QUAD zeINP 01298 BNTaL8paN
ATURS 18702255 6 1 IC CNTR C-MCS 258460 FELERET
ayuze 18201210 ? 1C GATE TTL LS AND=DR=INV DuaL 2~INP 01895 NTULBSIN
ATuE? 162001828 3 IC DRVR TTL BUS DRVR QUAD 18324 NBTZHN
aylzs 1820miB28 1 IC DRVR TTL BUS DRVR GUAD 18324 NBTamN
&7U29 182001470 4 1C MUXR/DATAWSEL TTL 48 Z~T0=t=  INE QUAD 01398 SNTHLS15TN
A7U30 182021218 3 4 I¢ DODR TTL LY 3eTU=8=LINE 3=INP n129s BNFaLB1 38N
LY IGY 1B20wQu95 8 3 IC DEDR TTL 4oTOwitelINE 4aINP 01295 BNTULG4R
A7U32 182001430 3 IC ENTR TTL LS BIN SYNCHAD POSeEDGE~TRIG 01298 BNTULAIGLAN
ATU3E 18201430 3 1L CNTR TYL L3 BIN SYNCHRO PUBWEDBRE«TRIG 0129% SNTULBLELAN
ATWS £159a0065% [ WIRE 22AWG W PVC {X22 #pC 268480 81599005
ATHE B15%=0005 2 WIRE 224Wl w Pve {x22 &oC 28480 8159=0008
ATHe 815520008 9 WIRE 224WG W PVC 1X22 80C 28480 B18%a0008
ATWY Bi5%a060% 9 WIRE 22AmG w PyC 1%22 8of goudo 81590005
aywe 81690008 9 NIRE 22AWG W PVC (X2e 8of 28480 B15%a0005
ATYL U100 4 L] i CRYSTAL, GUARTZ 9,95 MHZ 2E4B0 edicm0as!

AT MISLELLANEQUS PARTS
Q4ETUe26B07 | 0 P BOARD, BLANK 28480 04RTHuRE50T
4B p42Taess508 5 1 Dlaplay Anb KEY CoNTRaL BoARD AgaEMBLY 8480 JuRTdopeBol
ABGY 01602053 L] CAPACIYORWFHD ,0iUF +B8GeZ0% 100VDL CER 28480 0160w2058
L1 ] 016002055 v CAPACITORCFYD _o1UF +BO=20X 100VOC CER 28480 016022055
4803 01602055 9 CApATITORF XD [o1UF +BU=20% 100VvDG CER 2840 016022059
asly 014022085 9 CAPACITOReFUD ,01UF ¢B0o20% 100vDC CER 28480 01602085
hals 01602035 9 CAPACITORSFXD ,01yF +80220% 100VDL CER FLIT 1 01602059
See introduction to this section for ordering information
6-39 *Indicates factory selected value
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Table 6-3

I
Tahle 6-3. Replaceable Parts {Cont'd).
Reference HP Part |c _—r ifr
: A Ot Description Mfr Part MNumber

Designation | Number |D Y P Code

4Als 0i60-2085 9 CAPECITOR=FRD ,o1ufF ¢Bhwz0X 1o0yD{ CER 28480 0160=205%
ABC? 0160w2055 9 CAPACITORWEXD ,0luF +B0s20% 100vDE CER 28480 016002058
4808 0140=2055 9 CAPACITORWF XD L01UF ¢80e20% 100VDC CER 28480 016002058
a8ty 0160w2055 9 CAPACITURSFAD L01UF 84Um20% 100VOL CER 28480 0lp0ugoss
LLIS TS 0160-0155 8 CAPACITOR-FXD 3.3NF +-10% 200VDC POLYE 56289

aRCty 01600158 8 CAPACETOR-FXD 3.3NF +- 1&* Z00VDL POLYE 56289

anly 016G-0155 B CAPACITPR-FXZ 3 3NF +-10% 200VDC POLYE 689

48C13 05Bow1050 4 CAPACITGR, FXD 100 uF 2EVDUK 28480 01806min%0
daliu 0380ep228 [ CAPALITORSFXD 22UFee10% 15V0C TA 56289 1500226%9015B2
A8C1S pibge20hs L CAPACITOReFXD ,51uF +80-20% 100VDC LER FLTT: G160=2085
4801 ¢{b0e2058% & CAPACITOROFAD ,piUF +89ez0X 100vOC {ER zhagg Gle0=205%
AsCyr 0560w2055 ] CAPACITOR=FXD ,01UF #B0-20% 100v¥DC LER 28480 016002055
raC18 0360u20%5S 9 CAPACITORWFXD _o;ur +80w20% 100VDC CER 28480 014002055
A8C19 CEb0=2055 g CAFACITOR=FXD ,0tuF #BU=20% 10UVDC CER 28480 016003055
aslay Cibne20%s 9 CAPACITORaFXD ,01UF +80w20% 100vDL CER 28480 Dleb-205%
48021 Bib0e2058 g CAFACIYGReFXD L01UF +BQw=20% 10OOVDC CER 28480 01602053
ABG22 01602058 g CAPACITOReFXD DiUF +BOw20% 100vDL CER 28480 0160u2055
WEL23 0160m0121 5 CAPACITUReFYD ,1UF ¢80w20% S0vDC CER 2880 QLBgmotal
4ty 0180m0228 b CAPALITORSFXD 22UF¢=i0% iGYDC TA S4FES 15008 26X904882
ABLY 93100=3139 % Coje, 7BuUK 15% SON.BTSLG=NOM 28480 91003139
8L F100=3139 g COlL 73Uk 18% ,SDX.BTSLGeNOM 28480 91003159
Agly 91065=1758 & CHOKELWIDE BAND IMAXEGE; OMMA 150 MKI IR VR200 2Orde
azdy 18840039 i § TRANSISTOR NPN 8] TOaib PDESROMH 28480 165dep)i®
AgHy 1810w0205 7 NETWORKaRES BuPINaSIP ,1<MiNoSPCE 01425 R08AGTR
AsR2 tB1ye0205 7 NETWORKmRES 8xPINeSIP ,{=PINSPCE 01121 208hyr2
ABRS t810m0208 7 NETWORKWRES BoPINaS8IP ,)1oFINeSPLE FERET] 20BALYR
4sRe t810w0301 4 3 NETWORKeRES 16uPINaDIP ,1uPINEPLE 1121 3168%10
AsRY t81000301 4 NETWORK@RES {6wPINwDIP ,1ePINa8PCG 08121 3168810
a8RB §B1o=0301 4 NETWORKWRES 1bePINeDIF ,1ePINeBFCE o1idt 3J16s810
ABRS 181000205 7 NETWORK®RES BapPINo3IP ,iuPlNegPLG [RRT 3] 20BAHTZ
ABR10 0683-1205 2 RESISTOR 12 5% .25W FC TC=400/+600 o1l
AER1Y BEE5-1206 2 RESTSTOR 12 5% .25W FC TC=400/+600 012y
KAR12 0685-1208 2 RESISTOR 12 5% ,25W FC TC=400/+600 (RT3
LELT) 31012081 & 1 SWITCH, TOGGLE DIPwROCKER 28480 31052004
A8y (B5Bm0023 7 3 TRANEIBTOR ARRAY 01928 CASGHILE
asla HEEE DT F ) 7 TRANSISTOR ARRaAY 31928 CAL0BLE
LE:IVE $858mp023 7 TRANSISTOR ARRAY 0198 CAZOBLE
ABud 1R20e062B 2 & 1€ 7¥L 64eBlY RAM  kOeNE 0= u129§ SN7LA9N
ABUS 1BEGwGE2E 9 1€ TYL 64eBIT RAM  60eNg gel 08295 BNTUBIN
Aulg 1BEpupbRd 4 1€ 1TL 64eBIT RAM  &0uhNS gel 91298 ENTaBSN
ABUT 1820at104 ] 1 IC CNTR TTL L8 BIN UP/DOAN SYNCHRO 01298 SNTULBLTIN
A8UB 1RZgw1278 7 2 IC CNTR TTL L8 BIN UP/DOWN SYNCHRO 01398 INTHLA19IN
Aglg 1880=1112 8 I1C FF TTL L8 DeTYPE POSeEDGE=TRIG 01298 GNTFUALETAN
ABU1g 182000428 g It TTL b4eBIT RAM “H0oNS Qo 01298 ANTHBGN
ARyt 1820=0628 ? 1€ 17 64BIT RAM 60eN3 Qel 04298 SNTUBIN
ABH12 1626 0ARE 9 IC TTL &4eBIT RaM  &0eNS OsC 0L398 BNF4BAN
ABULS 1820wt199 1 10 INV TTL LS KEX E=INP 65295 BNTALBOGN
ABULE 1ReuwillsS 4 i IC SLWMITTATRIG YYL L8 MAND DUAL deINP 198 BNTULELIN
ABULS 1BRo=5278 ¥ IC CNTR TTL LS BIN UP/DOAN BYNCHRO 61298 ENTALBITIN
Agliys 1820=1202 T 3 IC GAYE TTL L8 NAND TPL Zwink 01295 ANTALELON

AB MISCELLANEDUS PARTS
ABly G42TH=26508 | 1 PC BOARD, BLANK 28484 04aTUe26508
Ay
59
49 0427556500 | & wpy BPARD ABSEMBLY (FOR OPT, 10§ ONLY) FLELT]
FOR OPT, 01 USE Ul0 ONLY
49 04275-66519 | 7 1 MPU BOARD ASSEMSLY 28480
(FUR DRT, 003 PLUS 101 ONMLY)
FOR OPT, 003 PLUS 103 USE uié, yis, u2s,
AND Ul6)

LKl 016082055 i CAPACITORSFXD ,01UF +B0=Z0% to0vDL CER 28480 t1606205%
AgL2 0ibCw2D55 9 CAPACITOR®FXD ,01UF +BOw20X $00VDC CER - RBuB0O 016002ps5
AL3 0360uw05S 9 CAPALITOR®FXD ,04UF +B0w20X% L0OWDE CER 28480 016002085
a5Cs Clb0m20588 9 CAPACITOR®FXD 0LUF ¢80=20X T0OVDC CER 2880 016002055
ASCH Biboe20%5 g CARACITOR®FXD ,0b4F #B0=20% L00VDL CER 28480 01bHm20%s
tyle 01b0=2055 9 CAPACTTORLFXD _otuUF +80«2¢% toovDC CER 28480 416002058
A9LY 0560m0] 34 1 CAPACITORFXD 220PF ¢uS¥ 3DGVDC Mita 28480 0160w0]34
4508 Gleted5s 9 CAPACITOR=FXD Q4UF +80=20% 100Y0C CER 28480 014008055
K9Ce 015020121 5 CAPACITORSFXD ,1UF +80w20% S0vD{ CER 28180 0150=012}
Aslip Gléga2307 4 H] CAPACITORGFXD 47PF uby 300V0C MifA 28480 8160=2307

Model 4275 A

See introduction to this section for ordering information
#|ndicates factory selacted valus
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Table 6-3. Replaceable Parts (Cont'd}.
Reference HP Part ic Q o Mifr
: g 1 Description Mfr Part Number

Designation | Number D Y p Code

49691 0ien=g307 4 CAPALITORGFXD 47PF <aX% 300VOC MICA 28480 G160=g30Y
[CIEE G1BO=0229 7 CAPACTTORGF XD S3UFssiQh 10VDT TA 56289 1500358X%01 082
89013 01BOw029] 3 ' CAPACITOR=FXD 1UFeelny 35V0C TA 56280 t500103%903342
A5C 14 016he2085 % CAPACITORFRD _giUF +BDe20% 100VDC CER F{-LET] 0160egesh
49lqsg 018¢=2055% L CAPACITORGF XD _oiUF +B0e20% 1oo¥DL CER 28480 0160+2098
ASC16 01602055 9 CAPACITORRFUD L01UF +80=20% 100YDC CER 8480 0160=305%
AsC17 Dluu=205s ] CAPACITER=FAD ,01YF ¢80s20% 100¥DL CER 28480 01p0wg088
ASL1gR 0lob=20%5 9 CAPACITORGEXD ,01UF 480s20% 100VDL CER 28480 0160=2088
ATtig fiba-2055 2 CAPACITOR=FXD _01UF +B0-20% 100yDO CER 2848¢ 0169720583
49Czg 01602055 9 CAPALITCRaFXD ,o1UF +80s20% 100VDC CER 28080 016002059
A907s 0150=0121 5 LAPACITOR=FXD (1UF #80s20% SovDL LER BHBO 01800128
ASC22 C1B0m0197 8 CAPACITOReFXD 2, 2UFe=108 20VDL TA S6269 1300223X908042
A9LE3 C1BOw0228 3 LAPACITOR=FXD 22UP+=10% 15VDC T4 56289 1500225X901%88
A98ag 0360=2055 ] LAPACITDReFXD ,gtUF +Bu=z20% ;poVOL CER 28480 036023058

A9L 28 0380w0197 & CAPACITOR«FXD 2,2UFveicy 20V0C Th 56289 1500228502042
49L2s 6150-0121 5 CAPACITORSFXD [ 1UF ¢Bpe2Q¥ SoVDG CER 28489 GE50m012)
Aalzy 0150m0124 5 CAPACITORSFXD ,1UF «B020% SovDC CER 28480 GE80=0121
49c28 D1bG=P20R @ CAPAZITOR=F XD YY0FF 4eS% Z00VDC MICA #8480 CiaQuaod
A9CRY 1901 =0618 8 DInDEBLHRTTKY 28480 190100518
A9lre 19¢1=0518 8 DINDE=gLHOYYKY 2Rady 19040818
A3CR3 190120028 2 UI0DEGEN PRP 100V Z200MA DOe¥ LT L901at0ad
AgLRY £901«0029 2 DIGDE=GEN PRP 100y 200MA DU=Y 264480 1901w00a%
A9CRE £901a0040 1 UIGDE-EWITCHING 30V SOME 2NS DDa3S 28489 190120040
A9Jdia 1200=0608 . |1 SOCKET-10 &0+ CORT 264560 t300=0008

agb g 910w} TBE [y CHUKERHWIDE BAND IMAXKapho OHMZ 180 MRI bE§1E VX260 20/48
a9L2 150-3539 g COTE F5UM 18% ,8DX B7SLGeNOM 28480 $10003459
A9y 185ta001% 7 2 TRANBISTOR PNP 81 PDER0Oww FTaBoomAZ 254080 185300015

[31°F] 185%w0015 7 TRANBISTOR PNP 81 POBR00MA FT8S00MAHZ 28480 186300015

a9Fy 1Ym0 505 8 3 NETHORKRES 9oPINaSIP ,1=PINSPCG 28480 1610n0305

a4Ra 181 0=0565 8 NETWORKSREE $oP[NaSIP ,1=PINSPLG 28u8¢0 181020305
46RT 18100305 8 NETHORK<RES 9P INaSIP ,1wPINaSPCE 28480 184000308
43Ry géBial 15 § REBISTOR 10K Bx _2SW FU Tlaaup0seTo0 014dt {813y
AIRS DBRIw2205 9 REGISTUR 22 5% ,2%% FC TCe=400/4500 o111 £Bgans
ARy 06831205 ¥ REGIBTOR 12 $X% _2%W FC TCawdo0/e500 s112s |  GBi2os
A9R7? 065302205 9 RESIZTOR 22 5% .a5H FC TC8s400/4500 01124 CBzzos

anes 04811208 7 QERISTOR 12 TY 254 FL TCson#0/¢500 ai1zi LE1208

ASRG 0663mw155% R REBIATOR 150 5% 25N F( TCH»h00/+600 01121 CBISLS

AGR ) 06R343515 2 RESISTOR 450 5% 25w FG TCoadpt/esdo 0142t CBy1518
AgRy g 18100849 1 NETHORKwRES FuPIN8IP ,1uPINaSPCE 268480 181000269
AQRy 2 0682uT 15 & RESISTOR 270 %% 2% FC TCawq00/4600 otids CBzT1s

AGRLY H68302715 & RESISTOR 270 5% ,25# FC fCas400/4600 oty ceaviy
49814 06E3=4T15 0 RESIBYOR 470 BY% ,25% FC T(awd00/4800 otidd CBATIS

ILLITY 0LF8=4504 3 1 RESISTOR 59X 1% ,125W F TCe04»i00 26546 Ldeirantoegyoa=F
ASRLY Uebia) 038 1 RESIBTOR 10K 5% ,25W F{ Tes=d00/¢700 si1dl tB1038
A9Rte 06831035 1 RESISTOR 10K 5% ,258 FC TCswdoGse700 B11EL 81035
AgR19 8B3eaTUs 6 RESIBTOR 470K 5% ,25¢ FL T08e800/4900 01181 CBaros
AQR2y G0E3-1025 e RESISYOR §K 5% asﬂ FC TLowdQo/+600 01184 CBLoRs
A9Rzy 1810w0269 3 NETHORKeRES FoPINaSIP J1aFINuBPLE 2Budo 185000869
A9Rza D883 i 748 6 RESIBTOR 470K &% _25W FC TCReBOO/*900 0112t CB&TAY
49823 [PLETSEIL ¥ RESISTOR 100 5% 258 FC TCBed00/4300 oLigs CB5018
A9y 0683e8035 i RESISTOR 10K 5% .2%w FC 16B=b00/4700 0112 CBLoSS

[3LT13 06835035 1 REBIBTOR 10K %% ,2%% FU TCEe500/4700 [33F 4 CBLO3S

L3 1401=1973 7 2 BWITCH, BLIDE YajaeNS 286y 3504=1873

AU 1818-1734 7 1 1C, MASK-ROM F1.11.11

ASU3 TE1H-1135 7 1 1C, MASK-ROM Feudo
A94% 51%-1138 L 1 10, MASK-ROM 284
ARu? 16818-1137 1 1 1, MASK-ROM 28480
A%Uto 1816-1139 3 1 10, MASK-RON 28489
AguL2 LE1EaQHYE 4 2 1€ NMDS 4K RAM STAT 450oNS Fe8 FEITL) PRELG
LIS t81Bapu 3B 4 1C NMOS 4K RAM STAT 4%50=N§ 3a8 34849 Ragia
A9Uta t81Ba0T96 ¥ 2 I CMOS {K RAM 2TAT 350.N8 3e8 28488 1818=0790
Agl1s 1818up?9b 1 10 CMOS tX RAM STAT 350=N5 eS8 28080 1B18=0706
ATULe 1820w12186 3 IC DCDR YTL L3 3etlcle,INE IuINF 01293 BNTHLELEEN
AGULT 182002028 3 [ 10 BRVA TTL L8 LINE DARVR OCTL 01295 SNTALBRAUN
A9uta 1870wt lBo 3 1 1L MICPROC NMOS BeBIY pUTLS MEBBOOY,
49Ut 9 1828144 & IC GATE TTL LY NOR QUAD 2uIN® 03298 SNTaLSgaN
A9U20 1820«0683 b 1 14 INV TTL 8 HWEX 1eINP 01243 ENTASGAN
a9U21 1B2ony197 3 1C GATE TTL LS NAND GUAD 2eInP 0129% NTHLBOON
A%Uzz 1820m1216 3 IC DEBR YTL L& 3eTOeBalINE I=INP 01E9S BNTHLESIBN
8T 1420-0125 BATTERY LITHIUK 2.8V

See introduction fo this section for ordering information
g
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Table 6-3. Heplaceable Parts (Cont'd}.
Reference HP Part |c Q o Mfr
. g 1 Description Mir Part Number

Designation | Number |D Y P Code

a9uzy 1820=1491 & 2 1L BFR TTL L8 NON®INV HEX 1«[NP 01295 BNTULBIBTAN
A9U2S 18260408 5 t BuDYPup 32293 1CLB2L2aGPA
Asuze 1820w0bEs 0 H IC GATE 174 OR GUAD 2eINP 01298 SNTUBENT
Asu27 1&2¢m1t97 L] IC GATE TTL L3 NAND GUAD 2eINP 01299 $NTUL 800N
AU28 1820wt2lé 3 IC DEDR TTL LE JetOmBel INE 3eolNP 01298 BNTALALZEN
A3yz9 186f0wR02¢ 3 1C DRVA TTL L8 LINE DRVR OCTL 1298 BNTALBRUAN
A%U30 1906a007% 2 i DIODE=ARRAY A0V GH0MA 2B4BO 190600073
Aguyt LB20w1904 4 H IC DRVR TTL 48 LINE DRVR OCTL 41299 GNTULSRUIN
AGUIR 18201994 4 IC DRVA YTL LS LINE ORVR DLTL 0429% ENTaLBREEN
ASU3Y LBRG=149 ] 1C 8FR TYL L3 NON=INV HEX i=INP 01298 BNTRLBYOTAN
ASU3y 182021159 1 IC INV Y7L LB HEX 1=]NP 012%9% BNT4LEOUN
agU3e 18280t BO [ i IC TIMER TTi, MONO/ASTBL [TREE] ME1455P)
AWy Bi5%-000% 9 WIRE 22AWG W PVL yx2g 400 2Bad0 Bi89ud00b
A9n2 855920005 ] WIRE 228wG w PyC 1X2p 8oL 28480 B15%=00608
ATW3 B;590005 0 WIRE 22AWG W PYg 1X2& 80( FLTTI B15920005
ASwa 815900005 9 WIRE 22AWG w PVC 1X22 8ol p8udo Bi§Se0005
AgWs Bi55a0005 9 WIRE 22A4G W PVL 1%2Z 80C 28480 Bi590008
Agsp B15%w0005 9 NIRE 22AWG W PVC 1x22 8oL 28480 BI5%=0005

49 MISCELLANEQYS PRRTS
(4RT4-26509 | 2 PC BOARD, BLANK 28480 QU2Thuge509
(31 04275-665z0 | 9 1 BISPLAY AND KEYBOARD ABSEMBLY #8us0 0427566520
A10Cy 0180e0228 & CAPALITER=FXD 2aUF+wl0x I5VDEL T4 56289 s30DRRGRYYL5ER
hioca 0160u2055 e CAPACITOReFXD ,01UF +80=20% 100VYDC CER 2840 016002055
AE0CH (ibpagoss 9 CAPACITOR=FXD ,Q8UF +80w20% 100VDE CER 25480 016002058
A10Ce Gib0Gw2055 9 CAPACITORGFXD _piUF +B0=20% 100VRL CER FLTE T plbonHss
L3%:14 3 Qib0mwR08S 9 CAPACITOReFXD ,03UF +80w.20% 100YDE CER 28480 018002095
At0Ce 0180-2058 s CAPACITOReFXD ,G1UF +80=20% 100VDC CER 28480 D160ug08S
L3113 Pi60m2085 3 CAPACITOR=FXD ,0tUF +80w20% 100VDL CER 28480 D1EOm205S
Agoce 046020558 9 CAPACITOR«PXD ,0tUF «B0=20% 100ovD{ CER 2B4BY pl60u2pss
a50Co 65602055 9 CAPALITORaFXD | otUF +80e20% 100VDL CER 28480 016002055
AS0C1D [T L] ? CAPACITORSFXD _naiUF eBO=20X 1poVDL CER 28480 016082055
ALoCty Gi160m2055 9 CAPACITDRFXD ,QIUF +80e20X 100YyOL CER 28480 ni60w2055
ai0ts2 $160e20%3 g CAPACITORPXD ,01UF +BU=20% L00VD( LER 28480 0160=2055
A10CE3 0lp0=2085% 3 CAPACITORWFXD ,01UF +BO=20% 100VOC CER Z8uBL D1p0e2085
410081 19900484 b L1 LEQaYISIBLE LUMmINTRIMCD IFEZOMAeMAY 28480 LEEEEYTY -
Ayobsp 19%0ma540 3 12 DISPLAY=NUMaSEG {oCHAR  43eH 2848¢ 5082=T659
A1oD83 t990w0S 40 3 DISPLAY=NUMaSER {oCHAR _43aH 28480 50B2=7650
A10Dg4 19900540 3 DISPLAY®NUMaBEG folHAR ,U3eH 28480 58827050
410085 19900540 3 DIGFLAYeNUMaBEG 1alMAR ,U3=H 28480 5082=7450
410086 (9%0moB 40 3 DISPLAYeNUMGBED 1elHAR 43N 28489 Eo8gelabio
AleDsy £9%0m05H0 3 DI1SPLAYmNUMa8EE 1eabfHAR ,43nH 28480 50827650
A10DS8 §9%0mpb17 g 4 DISPLAY®AN®DOT MAT teCHAR 3wi 28480 1990=0657
10089 9900887 8 DIBPLAYwANSROY MAT j«CHAR ,BeM 28480 1996=0837
A10D51¢ 199gw0540 3 O15PLAYaNUMaBEG fulHAR ,43on 28480 3082u7650
A10D81y 199060540 3 DIEPLAYeNUMLSEG 1=bHAR ,43an 28480 50827630
A10D812 1999=0540 3 DISPLAYoNUM=SEG {olHAR L 43an 2848y 5082-7650
A10DE13 19900540 3 OISPLAYoNUMaSEG JulHAR ,43wn 28480 B082aT4S0
A10D814 19900540 3 DISPLAYRNUMSEG {alHAR ,43aH 28480 S082eT450
4100818 19900540 3 DIBPLAYWNUMRBES 1alHAR ,43aH 28480 208267630
A10DE1S 199000617 5 DISPLAYRANSDOT MAT i=CHAR ,JeH 28480 t99Ga0617
A100817 1999a0647 5 DISPLAYOAN=DDY MAT §wlHAR ,3=n 28480 1990w0617
4100818 199009434 4 3 DISPLAYeNUMSEG 1alHAR , Jun 28480 5082%7730, LAY Hef
A10D81% 199gw0434 ] OISPLAYeNUMGBEG jabHAR ,3ad 28480 5082m7730, CAT Bef
Atdpgac i990=05434 & DISPLAY=NUM=SEL lalHAR ,3wH 28480 5082«T7130, CAY Bet
A10Dg2y 99 0-pUSE & LED=VISIBLE LUMaINTRIMOD IFEzoMACMAY 28480 S082ekb8d
A10Ds22 1990.0486 [ LEDwVIBIBLE LUMGWINTEIMLD JFa2OMAeMAX 2BaBo S082utbbd
A10DARY 1990=0484 3 LEDeVISIBLE LUMaINTRIMED IFkg0MA=HAX 28680 s082=4b84
A10DSR4 §995a0486 [ LED=VISIBLE LUMeINTSIMCD I#820MAnMAX 78480 85082=4684
ALUDSRS 199000547 i 1 LEDVISIBLE LUMaINTEIMED [FE20MAnMAK 28480 50824655
A10092s 1990-0665 3 LEDWYIBIBLE LUMGINTEIMLD IFazQMAaMAY 28480
A100827 1990-0665 [ LEDeVISIBLE LUM=INTSIMED IFs2OMACMAX 28480
a100g28 1995-0665 & LEDoVIBIBLE LUMWINTEIMOD (FBE20MAmMAX 28480
AjaDgas 19%0-0665 [ LEDoVIBTBLE LUMSINTEIMED [FR2OMA=MAX 28480
AloDale 1990-06865 [ LEDwVISIALE LUMaINTE{MED TFRZQMAeMAK 28480
A100834 1990-0665 3 LERuVISIBLE LUMINTS{MLD IFeagMAaMaX FLEET
4100832 1990-0668 & LEDeVISIBLE LUMeINTSINED JFR20MAwMAX 28430
4100833 19900665 [ LEDayIBIBLE LyMoINTSIMLD IFB2QMALMAY 28480
41008384 19900665 [ LEDwYISIBLE LyMaINTSIMED IFm2oMARMAY 28480
As0083Y 1390w0ube & LEDeVISIBLE LuMaINT2iM{D IFB2pMiaMay FLYET] LLEYETTY-T
See introduction te this section for ordering information
*Indicates factory selected value
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Tahte 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c _— Mfr
: . escription Kifr Part Number
Desighation | Number |P Qty Descrip Code
A10081% 1590-0665 & LEDeVISIBLE LUMINTRIMCD JFB2pMAeMAY 28480
AL0DE3Y 1990-0665 & LEDaVIBIBLE LUMaINT®EMID IFmpoMiabiX 28489
As0D838 1920-0665 [ LEDoVIBIBLE LuMaINTEIMCD IFE2oMAMAY 28480
100839 1990-0665 & LESoYISIBLE LUMaINTEIM{D TFraoMAeMAX 28480
A10D540 19560665 [} LED«VISIBLE [UMuINTBEMED IFm2OMA=MAX ELLYT
24100844 1980-0665 & LED=VIBIBLE LUMeINTR{MCD IFmpOMAaMAX 28480
1100842 1850-0445 & LEDLVIBIBLE LUMRINTRIMED IFspoMA=MAX 28480 5082-4684
4100843 1960-0665 5 LEDWYISIBLE LUMGINTRIMED IFm2pMAmMA) 28480
A10084Y 1930-0665 6 LEDaVISIBLE LUMLINTRIMUD IFs2oMAeMAy 28480
A10D84S 1990-0665 6 LEDoVISIBLE LUMLINTSIMED IFw2pMAwMAY 284B0
A{oD8as 1886-0655 [ LEDSVISIBLE LUMLINTRIMID IFmpoMAchaX peudy
AyG0SYT 1990-0665 [} LEDuVISIBLE LUM<INTEIMED IFm20MA=MAK 28480
A1 0DEUB 1990-0665 6 LEDVISIBLE LUMINTaIMLD }Fm2oYa=MAX 28480
Ayodegae 1990-066% [ LEDeyI8IBLE LUMeINTOIMCD (FagpMAaMAx 20480
ALUDE50 1690-0655 O LEDoVIBIBLE LUM=INTSIMID IFs20MAmMAX 25480
Ay OPBES 149300665 b LEDaYIBIALE LUMaINTREMLO IFRzoMA=MAR 28460
1008482 1990a0ib6 ] LEDwyISIBLE LUMaINT®HEMLD IFm2oMAeMiy 28480 EoB2aybBd
AtoLESS $990ap4BE b LECeVISIBLE LUMSINTRIMID [FupoMasMAy 28089 LRLELLTL]
L33: 11171 $9%0a0LBs [ LED=YISIBLE LuMeINTEIMED IFm2oMAaMiy 28480 5082=uhb4
A50088% 1990wm0 486 & LEDmVISTRLE LUMLINTRIMED IFm2eMAeMaX 28480 5082udbba
A1DJE 1200-0633 9 12 SOCKET=IC 14=CONT DIPwdLDR 28480
BOCKET FOR D82 THROUGH D8Y
41003 1200-0638 9 SOCKET=IC 14=CONT DIPwSLDR 2BaBO
EYYINF] 1200-0638 ] SOCKET=IL uulont DIPeSLOR 28489
A104% 1200-0638 9 BOCKETaIL 14=CONT DIPaBLOR 2B48¢
41076 1260-0638 9 SOCKEY=]C tU=CONT DIP=SLOR #6480
K10J7 1200-0638 3 S0CKET=]{ LHeCONT DIPwBLDR 28460
[SLRE 12400024 g 4 SOCKET=ELEC (MI8L ITEM) 26480 1200m0024
t4ePIN SOCKEY FOR DBB, 9, fh, AND T
ALOJ9 1200m0424 ] SOCKET-ELEC (MIgl ITEW) 2dubo 12000024
ALOJIE 1200-0638 ] SUCRET=1C 14=bONT DIP=SLDR 2848y
ALedid 12000638 9 SOCKETaIl 14wCONT DIPw8LDR 28480
s10d12 12006-06383 ] SUCKETIL 14=CONT DIP=SLDR 28480
418013 1200-0638 9 BOCKET=IC 14=ConNT DIP=8LDR 28080
A10g148 T200-0638 9 40EkETel tdalonNt DIP=S&LOR 28480
AtgdE 1206-0638 g gOCKET=10 {6=C087 DiPagiDnr 28480
At0Jte 120000424 9 SOLKET=ELEC (MpsL JYVEM) peudo 18000420
AY0Jt7 1200=0024 9 SUCKEY=ELEC (MisC ITEM) 28489 1200=048%
210118 12paenfios ] 3 BOCKET=1L LUEONT DIF=SLDR 28480 120080968
SULKET FOR DBig THROUGR D820
a1pJ19 1200508 [ 80LKkETolC $4=CONY DIP=BOR 28480 120600508
B1od2e 120029808 Y SOCKET=IC 14CONY DIPSSLOR 28480 12060508
AYOKCY S5041a0252 7 s KEy Cap 2848y 504le02%2
A1OKCR - Sgate0252 7 KEY Cap 28489 504t00252
A{0KCT $041e0351 7 3 KEY CAP 28489 §041»03%1
A1GECH Sou1=0282 7 KEY CAP 28480 So4iegase
A1 0KES 5001w02%2 7 KEY CA# 28480 5041w0252
byoKEe 504twpas? 1 KEY CAP 28480 SQklwpas2
aLoKLy 5003w0252 7 KEY CAP 28480 504100252
ALONES 50useg3ot t KEY CAP 2848¢ 504120351
AL OKEY §061a035 T KEY ¢Ap RO4BG BouL=0358
ASORL SO 50410309 5 8 KEY CAP 2by8o Bo41ma309
E10KC1Y 5041309 5 KEY CAP 2848y 504100309
L{0KEY2 Sn41e0318 & 15 wlK CAPw PTY GRAY 28489 504500318
B10KC13 E04{wd318 & aLK CAP= BTY GRAY 28480 30410318
A1okf1s L0U1apB08 S KEY CAP 28480 §04300309
AIOKCLY 5041w030% 5 KEY CAP 28480 KO4suo309
410KC1S Sod1=0318 L} wLK CAPw PTY GRAY 28udo S041ngile
ALOKE LT 504lw0318 & LXK CaPe PTY GRAY 28480 306120318
A10KC18 504t=m0318 [ #LK CAPw PTY GRAY 28480 K041w0318
ALGKELY 504120318 3 #LK CAPw PTY GRAY 28680 B5041w0318
A10KC20 S041w0309 5 KEY CAP 284890 5064120309
A10KC 2y $04tw0309 H KEY CAF #BuB0 S04ie0309
ALOHL 2R 0410318 & #»LK CAFe PTY. GRAY 2oubig §04i«0318
AioKL23 S5041.0%18 b *LX CAP= PTY GRAY 26480 FLLEEE X3
AyKE24 504100318 Iy 2l K CAPw PYY GRAY 28480 5041wp3iB
Li0KCES Bgélensil b Wik LAPw pYY GRAY 28480 nti=0Bib
Ry gL 30 S5p41apits 3 alK CAP» PTY GRAY 28480 504300318
A10KCYY Sohie03i8 & wLK CAPw PYY GRAY ZBuBo S0usap3lé
L10KC 32 50410308 5 KEY CAP 28480 504500309
B1UKC3Y BoUieD30G 3 KEY CAP FLTLT B041w03 0¥
A10KC3G S0U1e03TS 5 1 KEY-0-SMOKE GRAY 28480 50410375
A10KC3S 504100318 & wh¥ CAPw PTY GRAY 28489 50410318
A1CKC 3 5041w0318 & wLK UAPo PTY GRAY g8ubBe So4iep}Ls
A GHC YT G04tw0318 & ¥LK Capo PTY GRAY 2Byt §ouieg3te
ALOKC3S S504iwh B4 [ 1 KEY-§-SMOKE GRAY 28460 Fo41a0}84
See introduction fo this section for ordering information
6-36 #Indicates factory selected value
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Tahle 6-3. Replaceable Parts (tont'd).

Table 6-3

Reference HP Part |c Q T Mfr
: g t Description Mfr Part Number
Designation Mumber |D Y pt Code
AyoRy 0TS 7=0400 9 14 RESISTOR 90,9 1% 125N F TL¥0ealog 24548 $4al/8aT0sB0RIsF
410R2 075T=0400 9 RESISTOR 90,9 % 125k F TL8(04=100 ZUSHE Clnl/Bol0ndQRIaF
ALORS 0157=0400 9 RESIBTOR 90,9 t¥ ,12%8 F 10804300 FLETTY Lol /BeT0aWYRE=F
A10RE 0757=nd00 9 RESIBTOR 90,9 % 325K F TL®04niuD 2U5HS PUES WL PR JPCE -3 Mo
ALORS 18100205 7 NETHORK=AES BePINwSEIP ,}wPinegPCH 01181 FOBALTE’
A10R6 1810=020% 7 NETWORKoRES B«PIN8IP ,1=PIN<3PLE 21183 208A472
AYORY 18100205 1 NETWORKaRES BnPIN«SIP ,{«PINa3PLG LENE I 20BA4TE
AY0RB 069653447 4 FESISTOR 428 {X 128K F TC%Qeeipo 28546 L4n]/BuTlab22Raf
A10R9Y 075Te0600 9 RESTETOR 90,9 t% ,i250 F TC80¢a100 20548 LEnf/Buf0of0RYnf
A10R10 07570400 9 RESISTOR 90,9 L% L2%w F TCROesi0D 24548 Césl/Bai{GoPORSupF
ALORYY 075%=p400 g RESIBYOR 90,7 1% 125w F t1lmbsetg 26546 Chut /BuT0aRYRYF
AY0R12 DeR3ut215 8 18 RESTETOR 120 5% ,25W FC TCE=UCO/+600 01884 tH1218
A10R13 068321218 9 RESISTOR 120 $% ,25¢ FC TCZu4C0/+b0D 81§21 51215
ALORLY Q8831215 g RESIETOR 120 S% ,25W F( TLewdol/eboo 61121 ¢B121%
4i0RIS 046531215 § RESISTOR 120 5% 354 FL TCeeudn/ea0d attal HIEH
ALORLE 0683m1215 9 RESISTYOR 120 5% 256 FC TCo=400/4600 o112l cB1218
ALORET 068321215 9 RESIBTOR 120 5% 25W FC TL®=400/4600 FERTT cE1218
ALoRYB PELR TS T:38-] L4 RESIHYOR {180 SX 2850 FL TCeadpg/+b00 01581 CHLZ21S
ALQRy9 068321215 9 RESIETOR 120 Sy ,2%% FL TCoahgosebon pisddt CHBY21%
&10Ra0 D668e)1 215 g RESIETOR {20 5% ,2%# FLC TCowdooses0d a1iat tBi21s
LSULES 06831215 9 RESTAYOR {29 5% ,25W FC TCa=ugp/teoa LT 31 CE1219
A10R22 0683ay2{S 9 RESISTOR 120 Sx 250 FU TC#wd0o/e600 01421 {B1a1%
LYLLEH 06831215 9 RESTSYOR 120 5% 254 T TC==400/4600 o118 LI
410824 06831215 9 RESISTOR 120 3% ,25W FC TC2a800/4600 s1121 £B121%
k10828 683=1215 ? RESISTOR 120 5% 258 FL tlewypuseetd N1t {B1218
AjoRad 96832121% e AE3ISTOR 124 Sy ,25W FC YimaloO/seb0o 01181 81218
AjoRgT 068301215 9 REBTSTOR 120 8% ,25W FC 10medp/eb00 0121 CBrais
ALOR2B 2L00=1175 7 t RESTSTOR, VAR 2¥ 10% 2B4BG 2500e1 174
A10R2% 07870400 9 RESISTOR 90,9 1% f258 F TCa0emi00 20848 Céwi/BeT0mgORIeF
410A30 0757s0400 ¥ RESISTOR 90,9 1X ,125% F TCals=100 24840 CUrE/BoT0ogORIF
A1OR3S 9757w0400 9 RESTSTOR 90,9 1% 1285w F 7030set00 FLLTTY fhol /BatGa90RTuF
A1QR32 27570400 9 RESISTCR 90,9 1% 125 F TCEQ4e}OD 24548 {4at/baT¢ad0RYF
416R33 9T57e0400 3§ REBISTOR 90,9 1% 1250 F TC=0+=(00 FLLE C4ul/BaTlabQRIwF
A10R34 1757«0400 9 RESISTOR 90,9 1% 1254 F TC204=500 24548 CHei/BaTOmFORIF
410R35 07570400 9 RESTSTOR 90,9 X 4250 F TCo0+=500 24548 [éw]l/baT0of0RVap
A1081=
A1082% 5060=9436 7 33 PUBKBUTION SWITCH P.C, MOUNT 26489 506009436
A1G827 31012048 7 ! EWITCH, SLIDE DPDT~NS 28480 31012048
£10828 31011074 9 2 BWITGH, PUSHBUTTON BPBT NO 28480 31015074
A1082% 31011074 9y SWITCH, PUSHBUTTON SPST ND 2B480 3101e1074
A10S76 3101-2046 SWITCH, SLIDE DPDT-KS
4108300
410838 So60GLYs 7 PUSHBUTTON SWIYLH P,L, MUOUNT 28480 S060°9430
ALOUL 1858036 4 4 TRANSIBYQR ARRAY 26480 185820038
A10UR 1835Bap038 [ TRANSISTOR ARRAY 28480 18E8=3018
ALOUE 18580038 4 TRANSISTOR ARRAY 2E480 i858=0052
B10UY 18580038 4 TRANSISTOR ARRAY FB4B0 18580038
h10US 18200668 7 3 C BFR TIL NONINY HEX jeINP 04295 BNTHOTN
A{ola 18R0uCHbE 7 IC BFR TTL NONaINV MEX yeINP 05298 SNTHOTN
ALOUT 18200066 1 $C BFR TTL NONeINy HEX J=INF 01298 ANTYOIN
ALoye 1820=0495 8 16 DEDR TTL 4»TOelb=LINE 4oINp 61295 BNTUIEEN
ALous 1R20=0H98 8 1€ DEDR TYL 4wTQetbubINE &xlNp 61298 INTALEEN
ALguy Q4ETUebibEs | 3 1 WIRING ASSEMALY 28160 DURTUxb1621
0360xiT06 9 { CABLE TRANSITION 28480 03p0=ifoR
416 MIGCELLANEOUS PARTS
Q4RTU=26510 | 5 PC BOARD, HLANK 28480 ¢9274n28%40
At 04274nbeS1y | O 1 POWER SUPPLY BOARD ASSEMBLY 28480 URTHebOHL
Aticy 8189=1073 i U | CAPACITOR-FXD 22000uF +30-10% 16YBC 28080 | 0180e1073
Atic2 01800197§ 9 1 CAPRCITOR-5XD 15000uF +30-10% 16VDC 28480 0148001071
Ap1C3 0180=1072 @ 2 CAPACITOR-FXD 10000uf €30-10% 25VDC 28489 01861072
AL1C4 0180at072 0 CRPACITOR-FXD 10000UF +30-10% 25¥DC 28460 | 0180=1072
AL1ts 018pwi0s ;2 2 | CAPACITOR-FXD 470uF +5075-10% 100VDC 28480 | 01B0s1074
A11Ce U180=1074 2 CAPACTTOR-FXD 470uf +50-10% 100VDC 28489 0150m1074
Ap1gY 0180=10%8 4 & CABACITOR-FXD 470uf +50-10% 35v0C R6480 0180178
At1Ca 0180m1076 [ CARACITOR-FXD 470uF +50-185 35vDE g8ueo 016001076
AE169 0180=1076 4 CAPACITOR-FXD 470uF +50-10% 35VDC 2bdgo 0180=1074
EERI4E: 05Bp=t078 4 CAPACITOR-EXD 470uF +5G-109 35y0C F{-TL-L] Q180=i076
41181y 05B0wf0T0 4 CREACTTOR-EXD G70uF +50-10% 35V 28uBo 9180s1078
Allcia 1805051 5 1 CAPACITON, FXO 100 UF lav M 2gde0 016621051
A11€13 0583%1076 4 CAPACITOR-FXD 470uF +50-10% 35VDC FETIT 018001076
Aticis 05B0at0TS 3 4 | CAPACITOR-FXD 2200uF +30-10% 16V0C 2848y | 01Bewi075
A11CLE 0180=1073 3 CAPACITOR-FAD 2200uF +30-10% 16YDC 28480 018021475

Mndal 4275 A

See introduction to this section for ordering information
#*Indicates factory selected value
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Table 6-3
Tahle 6-3. Replaceablie Parts (Tont’d).
Reference HP Part |c o - Mifr
. . t Description fifr Part Number
Designation | Number |D Y P Code
At1Cse 01891078 3 CAPACITOR-FXD 2200uF +30-10% 15YDC geado 0180=107S
A51C1Y 018p=1078 3 CARRCITOR-FYD 7200uF +30-10% 19VGC #8480 Gl180=107%
Ay1CRY 194 1apdte 5 1) DInDE=puwm RECT 200V 1,58 FLLEL 90inbHis
A11CRE 1901ugdib g DIODE=FHR RECT 200V 1,54 28480 §90300416
411Cay 1901w0416 5 DIobE=Pur RECT 200V 1,54 28480 i961=0416
[RE-LT] 190fe0i1t 5 DIOPEwPWR RECT 200V §,54 28489 1901=0818
a1tcss 12010416 5 DIGOE=PWR REEY 206V 1,34 zE400 1201=0416
A11CRE 19010418 |3 DI0DE=pwR RECT ZoOY 1,54 zB4B0 12010416
syiCay 19010416 g SI0DE=PWR RECT 200V 1,34 FBUGG 120is04te
AlgRe 1901 waHLE 5 DIODE=PWR RELT 200V 1,54 2BuBG 190iepktd
aLEgRY 1801=04186 5 DI0DE=PWR RELY 20OV 1,54 FLEET) 1961=0416
41tLR1a 1501=0418 5 DIODEPKR RECT 200V 1,54 25480 1901=0418
A1ECRLY 1902e002] 0 7 BIpE=ZyR IM2992RB 3%y 5% Bpe& pbuyow auyLs INg99zRE
aligaie 1902un021 9 DIGOE=ZNR LNZ992RE 39V 5% DU«4 PDRIOW peTES LN2992RE
A1EEREY 190te03bd 2 H DICDE=F% BROG 200V 14 2B4ED 190520564
ALICR1Y 196¢=0364 H GloDE=FR BROG 200V 14 28480 190tttk
414CR1S 190t=002% 2 DICDESEN PRF to0Y 200MA DOw? 28489 150120029
A11CREH 19010025 2 UIGDESGEN PRP spaVv R0OMA D07 28480 §905e6025
ALI1CRET 19¢1-502% 2 DICPESGEN PRP 100V 200MA 0Q0=7 28430 19g1=0028
Af1CR1B 1901=008% ? DIODEGEN BRFP 100y ZO00MA 00«7 ECELD 190in0028
At1CR1G 199120025 H DIoDE=GEN BRP 100y 200MA DOu? 28480 19010025
Afitr2o 190236494 3 i DIODE=ZNR S.t1V 2% D0e7 BO® 4w TC0o,009% 28480 1902=3094
As1LR2y 190220033 4 1 DIODE=ZNR {N82% b,2y 5% DU=¥ PDu Uw 24046 ILLER
E38E9-FH 19010025 2 PIGDE=GEN PRP toOY Z00MA DOw’ 28u8g 1901i=002%
A11CR23 1901w0028 2 DIGDE=GEN PRP 100y 200MA 50=7 LT 190520625
ArieRed 1901=0025 2 DIODE=GEN PRP 100y 200MA 00=7 2480 1901iu0028
a1icRes 19810028 5 H] DIODE=PWR RECT 400V 760MA D0=29 Z6480 1991=0628
MMiCazs 19010928 5 SI0pE=PWR RECY 440y TSOME DO=29 28480 1901=0028
s1icr2’ 19010028 2 DIDDE=GEN PRE® 100V 20084 BlaT 28480 190t=ga2%
411CRz8 19010428 H DIDDE=GEN PRE 100V 200MA OUm7 28489 19016025
A11CR2% 1901=0425 2 BIOBE=BEN PRP 1o0Y 200MA DDa? 289 1901200285
A{1CR3Y 1902«1200 9 2 DIOPE=ZNR |N298DA 16V 5x DOea POW10wW 12954 LNg9808
&11CRY: 1902=4200 9 DICDEWZNR |N2980B j6V S§ DCug FDEfW 12954 (Np9808
A11CRE2 1902=1232 7 H DIGDE«ZNR NI997AR 5.6V 5% DO=4 POmiQW pdTs3 LN3I9TAR
A11CR33 1962w=t252 H D1obEeznr INIVOTAR .8V 5% D0=4 PORLIOW pHTES tN3IRGTAR
LYR LAY 19700070 & § TUBE=ELECTRON SURSE v PYCYR 28680 §970=0078
A1gF) 211 hag0o? 4 3 FUBE 1A 280V SLU=BLD 31,25K.2% UL 75¥iE 313064
IXELE] 21t0m0007 4 FugE 1A 250V SLO=BLOD {,25K,25 UL 75918 513001
At1F3 21t0m0303 3 ! FusE 24 250V SLO=BLD 1,29X.2% Uy 26480 21100303
AL1F4 21510=0014 3 1 FUSE 4A 280V SL0O=BLO 1,2%X.8% UL 75915 3115004
AL1FB 2110=0201 0 i FUSE L2%h 250V SLO=BLO 1.25x.2% UL 15919 313,259
AiiFe Rli0=0012 1 1 Fust %4 2%0v FagyeBLO 1,23x,2% ub 28460 ZL1OwB01@
As1F7 21100007 4 FUBE 1A 250V SLO-BLO §,25X,2%5 Ut 75918 313001
AyiKg 049000238 [ 1 RELAT-REED 28489 Cu90s0238
A110y 189360027 1 TRANSISTOR PNP 8! TOw39 PORsW FTajooMal 28480 1853w0027
LSEY-H 1853wp027 1 TRANSISTOR PNP 81 T0o39 pPomiw FTalo0Msl 26480 18530027
A11Q3 1854-0023 7 1 TRANSISTOR KPR 51 TQ-18 P0=360HY p471d
L11g4 18540448 2 TRANBISTOR NFN 8] T0=39 PDe{W FTRIO0MA] 28480 1884agald
Artas 8580448 2 TRANSIBTOR NPN 8@ TO=39 PDB{W FTYBIQOMHE 28480 186GuQaub
AL8e t853a02B1 9 4 TRANBISTHR PNP aN29074 BI TOwiB POR&4oOMw 04TEY ANRT0TA
ALEQY IS ESH 9 TRANSISTOR PNP 2N290TA S5 TO=iB PDBUOOMN o4743 ENEYOTA
A1iQ8 $B5Tag281 9 TRANSISTOR BNP 2N290TA BI TOsil PLeSOCMN cb713 ZN2ROTA
A1t2% £B535u0281 ? TRANSISTOR PNE 2N290TA 81 TOo18 PDEMOOMA obT13 ZN2ROTA
A413R1 0690=15414 9 1 RESIGTOR 56K 19% 1w CC TOWO+BB2 6112t [13EL)
At1RZ 8T68a0pol e 1 RESIBTOR ¥ 10% 3W MO TCmQ+=3Sh aT167 FPlefedB0ulg0iek
&11R3 2100=3212 B 1 RESIBYDR=TAMA 200 10% { TOP=ADJ l=TRN #8460 21003212
ALIRE 081200072 2 2 RESISTOR .23 5% 3w PW TCRO#e%0 26480 0812eg072
AtIRS 0683=3325 & RELIBYOA 3,3K Sy LEZ%w FC TEE=4p0/4TOC atiay C8332%
ALIRe gB5R=00T2 g RESISTOR ,23 5% 3In Pi TCE0ewS0 2Badg 0812m0072
ALIRY 0683015158 1 RESIITOR 100 5% ,25W FE TCE=U400/¢500 01181 cH1018
AE188 068201525 4 3 RESISTOR 1,54 5% ,23W FC TC2=4800/+700 oii2t c8192%
A§1RY 06831015 7 RESIZTOR 160 5% ,25W FC TCme000/4500 pitat cBLO1S
A11RYD 0683+1935 1 RESISTOR 10K 5% ,2%W FL TCeadf0/e700 01421 CB103S
A11R1Y 069823445 2 RESISTOR 348 1% ,125W F TCBOesi(d 24548 Lol /8nTlelsbinp
A1iR12 GE9B-3U38 3 ! RESISTOR 147 L% iR5W F TCEQe={gp DL ey /BaTgel 4THeF
411R13 0812?71 7 1 RESISTOR L8 3% 3w PW TLe(eoRp 26480 [TIRTT-S AN
AULR1Y 68303525 5 RESISTOR 3,3¢ %% ,25W FC TCH=400/4700 oLy B335
ARG c815=3290 7 2 RESIBTOR .1 5% 2w Pw TCw09w800 2e4Bo 0811=32%0
AyiR1b 08113290 7 REGISTOR .1 5% 2w PN TCwG4oBOOD 28udp 0B1L=3290
AtiR17 06B3e8215 3 3 REgTATOR 820 5% ,25W FL T{sed00/+400 o1iat [4:LFEL
AjtRi8 06831025 2 RESTIATOR 1K 5% ,25W FL T00=400/4600 olid) CB102%
ALERLS 068322238 5 RESISTOR 22K 3% ,35W FC TLmwUdgh/eBnn a1 CBE23S
A15RE0 06Bb=1235 9 1 REBISTOR 2R 5% ,5W £f TCu0eYeS 1121 ES4238
See introduction to this section for ordering information
6-38 *Indicates factory selected value
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Table &€-3
Table 6-3. Replaceable Parts (Cont'd}.
Reference HP Part |c a - Mfr
: . t Description Wifr Part Number
Designation Number |D ¥ P Code
ByiR2Y DeH3L2R3E 1 REBIETOR ZaK B% ,2SW FL I(®=d00/e8D0 0318 cB2R3%
AripR22 G683nd 725 H REETBTOR 4,7k G% ,2%W FC TCmwd00/¢700 [RRY-3] CRUTRES
[ERLFX] CoB%a.0dTS 1 RESISYOR 4,7 B% 23W FC TCoe4G0/+%00 Giidi CHuUTRS
LIRLEL) 0483a0d73 1 REBISTOR 4.7 8% 254 FL TCaedpo/+S00 0512t CB4TES
ALIRRS 06E3m3525 3 REBISTOR 3,3 By 250 FC TCawddp/eTno pt12d [4:3 511
Ay1R2E 0683=1615 7 RESISTOR 160 5% 254 FU TCua=4900/4500 605131 {83018
driRpY 0TSTaga4p g RESIBTOR 10K 1% ,12%W F TCoO0velO 24548 {duli/BeT0aidiaF
Arip28 075 Fagude 4 RESISTOR 10K 1% 125k F 7{B04s100 24564 Lhwi/Batinit02aF
Lyipp® LELETS RS- ? RESISTOR 100 S 25w FL TCRe400/4500 [33E 4! CB10tS
AtiR30 0TSTapulb 3 1 RES18TOR S,11% 1% 125w F TE®Oswiog pUsEs (tui/BaT0nBilioF
ALiR3s 0698e4aTy & i RESIgqOR 7,15% 13 185%W F Ti8hsagop 2UBHs C4nl/Bet0n?i51aF
ALird2 LR EEFEL 3 RESIBTOR 2.8k 5% ,@5W FC YCmwd(O/4T00 cI1iRY | CBpdas
AtiR33 075 Tmg2E0 1 RESISTOR 1k 1% , 1258 F TC20+mi00 R4S Chwi/BaTOnlG0]up
ALIR3Y GER3=1015 ? RESISTUR 100 By 258 FC TCRaG00/+500 o142 CE105S
hE1RES (683=0725 2 RESTISTOR 6,7k By 25w FC fCowd00/¢T00 o142y CEYTRS
A IRSE 0683a]04S 3 RESISYQR 100K Sy 25w FC TCmedog/eBog 61124 CBI043
AL1RSY 068302725 3 RESISTOR 2,2k 5% ,BSW FC TURwd0G/e700 G112 tBzzas
A11R3g noEInpE2s 1 RESISTOR 2,2K 5% ,E5% F{ TCmwd00/4700 0118} tB2z2s
ALIRES LEEEESY 2 3 RESIETOR 100K S% 85W FL TCawl00/4800 a1121 LB1045
AL1RYD 075 Tm0u4g G RESISTOR 10K 1% 128w F TCmOwel0d FELEE Lini/BoT0=i00daF
A1 1REY 075Tmol 42 9 RESISTOR 10 1% ,125W F TU8D4=100 24548 Clni/BaTlelnodef
Ay 1y 1820a0493 [ € CF A¥P GP BeDIPaP 27014 LMIDTN
aptyz 18200493 3 GF AMP GP BeDIpep aT0t4 LMIOTN
AL1yd 16200493 & OF AMP GP BeDIPwP 27084 LM3OTN
A)led 18200493 & OF AMP GP B<DIPwp g7ol4 LMIOTN
Aj1US 1RZOQUT & OF AMP 6P BuDIPeP 2To1d LMEOTN
Aflwg LE51=3]98 ¥ 2 CoMNECTOR 13epIn M POST typE 28460 1251=3198
h1iwe 125103198 ? CONNELTOR |5=PIN w POST 1YRE 28060 12513198
A{1WS 125103197 [ 1 CONNECTOR t2ePIN M POST TYPE 28480 1251=3157
ALt MIGLELLANEQUY PARTS

QaBT4he2bbiy | 6 AL BOARD, BLANK 28480 0G2T4=pb81g
Az pURT4=b8512 |1 1 #OTHER BOARD ASBEMELY 28480 04gT466812
Kt2J0¢ 12813141 e 1 CONNECTOR S0=PIN M RELTANGULAR 28080 128513144
LSTTESIN T-EE64 H 22 CONNECTORePL E£DGE 22«CONT/RDN 2=ROWS 28480
R12XAIR 1-5564 b CONNECTORePL LDGE 22#CONT/ROW 2aRQWS 28480
By 2Ky 125T-BE64E b CONNECTORwPC EDGE 22=CONT/ROW 2wROWS asasdo
AEXARR 1251-5564 1 LONNECTORePL E0GE 22oCUNT/ROW 2=ROWS 28480
ATRXABL 12481-5564 7 CONNECYOR=PC EDGE 28w=CUNT/RDH 2eROWS 28480
ATEXAZR 1251-5564 7 CONNECTORPL EDGE 22=CUNY/ROW Z=ROWS 28480
RIZXAGL i267-5564 7 CONNEL TORWPE EDGE Z2oCONT/ROW 2ZwROWS FLLLD]
AjexpaR 1251-5564 ? CONNECTORWPL EDGE 2E=CUNTY/ROW ZeROWS 28460
Ay2RAsL 1751-6564 1 CONNECTORwPL EDGE R2=CONT/RUW 2eRDWS 28480
A12XAGR 1751-5564 bl CONNECTORWPE EDGE 22=LONT/ROW 2oROWS 28480
Bi2xasl 1251-5584 H CONNECTORWPC EDGE 22oCUNT/ROW 2wROWE 28480
A{2RABR 1251 -5504 T COMNECTORP( EDSE 22«CLONT/RUW 2ZeROWS 268480
AL RXATL 1251 -5564 ¥ CONNECTOR»RC EDGE 22#CONT/ROW zoRLWS 28480
AL2RATR 1267 ~5564 7 CONNECTOQR=PC EDGE g2=CONT/ROW ZeROWS 28430
A{2XABL 1261 -5564 7 CONNECTORwWPL EDGE 22w=CONT/ROW 2«R0NS 28480
ALEXABR 1251 -5E64 b CONNECTORPL EDGE Z2wCUNT/ROW 2oRDWB FEETL
Araxaey T251-5564 7 CONNECYOR«PL EDGE 22=CUNT/ROw 2-R0nE 28480
AL@xna9s 12515664 1 CONNECTOR»PL EDGE Z2eCONT/ROW 20ROWS 28480
ALZXAL1L 126104189 8 H CONNECTORAPC EDGE 15wCUNT/ROW 20R0WS 28480 §2%1 04189
AL2XBI1R 12614189 5 CONNECTORoPL EDGE 1S#CUNT/ROw 20R0OnS 28480 12514189
ALRxA21L 12515564 7 CONNELTORPL EDGE 22wCUNT/ROW 20RONS RBLEQ
AL2XAR1R 1251-5564 7 CONNELTOR=PL EDGE 22«CONY/ROW 2oROWS 2B4EO
Ay2xaazy 1251-5564 t CONNESYORu#E EDGE 22=CONT/RON 2=ROWS #8480
AL2XAgeR 1251-5564 7 CONNECTOR«BL EDGE 22e{ONT/ROW 2=HOWS gBuado

412 MISCELLANEOUS PARTS

GHETHuRSS12 ¢ T Pl BOARD, HLANK 28480 CUETU=26512
A1l KOT ABBIGNED
1334 KNOT ASBIGNED
415 OUETUnBESLS | & H HP=lB CONNECTOR BOARD ABSEMBLY 28480 942T4obb515
DD 125ta3283 H H CoMNECToR 24eRIN § MICHprIBBoN abyBo 12513383
B15J2 125122559 ] 2 CONNELTOR=PC EDGE 12wCUNT/ROW 2wROWS 284B0 1ES1w@1 59

See introduction to this section for ordering information
*Indicales factory selected value 6-39
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Table 6&-3
Tabie 6-3. Replaceable Parts (Cont'd).
Reference HP Part |c Q _ Mir
: . t Description Mifr Part Number
Designation Number |D Y p Code be
042Tu=286515 | ¢ PC BOARD, BLANK 28480 04ZTU=Z6E1S
FETY 042764206516 | &8 1 DL BIAS CONNECTOR BOARD ASSEMBLY 26489 Q42TURGE5LS
i16J1 12510292 3 $ COMNECTOR z4=PIN F MILZRO RIBADN 28484 128i=02%2
ajed2 125122159 8 CONNECTOR=PC EDGE 12=CONT/ROW 2eR0O43 28480 12522159
0URTHe26555 [0 PC BOARD, BLANK 28440 DGETHaRBELE
a17 NOT ASSIGNED
418 NGT ABBIGHED
a19 NGT ASSIGNED
a20 NGT ASBIGNED
a2t JUETU=bES2Y | 2 1 DL BIAS(+/=35V) HOARD ASBEMELY 28480 0HZTH=bbTEY
(OPTION 801 ONLY)
a2igt fibGe2204 0 CAPACTTOR=FXD §COPF +=5% 300VPe MICA 28480 dla0waacd
azice 0lbgad2d? 6 1 CAPALITOR=ERD 2,UPF ¢=,25PF S00VDC CER 28489 814002242
az1C} 0150=2257 3 CAPALITOR=FXD 10PF +=5% S00YDC CER Deegl 28480 dlplagasy
aziC% 01bo=22b1 9 1 CAPACITOR=EXD §GPF ¢u5% 500¥DC CER (4v30 28480 Q1h0=2281
A21C% D1Ugmni9y 8 i CAPACITORFXD §aFF +a8X 30QVDE MIGA 72136 DMyBEBLOS0300WYICR
azlgio 0160=24655 ¥ CAPACITORSFXD ,01UF +B0e20% L0OVHC CER 26489 056002055
AziC1s 0180=1050 4 LAPACITOR, FXD t0¢ UF 2oyDLw 28489 Dig0=t050
421012 0185=1450 4 CAPACIYUR, FXD vop UF 2BvDLW 2848y 0iBoat 080
AziC1y 01602055 g CAPALITORoFXD ,04u# #BCo20% S00VEL CER 28uBg 0160=205%
21014 01600859 7 1 CAPALTITOR=FXD 1yF +=i0% S0v0C POLYE 28480 016020859
A21014 058002055 g CAPACIYOReZXD ,01UF +B0=20% 100VBC {ER 28480 6i60=204%
A21048 0180-1 084 4 1 CApACITOR, FxD roc uF Sovdlw 81 284480 080} OB
521014 04{80=1081 H 9 CAPACITOR, FxD 47 uF %0 vDCw AL 28480 05Bo=508]
azic18 0180wl 0BY 1 CAPACIYOR, FXAD 47 UF 50 VDLW AL 28480 D180t 0Bt
a2ic1? 0180w} 081 1 CAPALITOR, FXD 47 UF S0 vDLW AL 28480 [FL.LEIN LT
K21c29 01805082 z & CAFACITOR, FXD §0 UF 10OVDCH AL 28430 cigdeiose
azitzi G16Qeg033 3 CAPALITOReFXD ,0iUF ¢80«20% 106y0C CEa FEELL] Gie0mETSS
Azicg2 01Bgm1050 4 CAPALITOR, FXD 100 UF 25v0Cw 28480 Gi80=) 080
A21L23 G180=1081 ¢ CAPACITOR, FXD 47 UF 50 VDCW Ay 26480 01B0mi08L
a2y C180=1050 4 CAPALITOR, FXD {00 UF 25VOCH 28480 G180=10%0
azicas G1B0m1050 4 CAPALITOR, FXD 108 UF 25VOCK 28489 018010%0
21026 16022055 ] CAPACTOR=FXD _o3uF +B0e28% 100yDC CER 2848¢ 01602058
LYV G1B0a2951 & & CAPACITRReFXD RUF¢e208 L6VDLE AL 26480 Gi180=29%1
Aztced 018Ha29%51 [ CAPACITOReFHD 33UF¢=20% 16VDL AL 28480 41808951
a2Le2e 01802951 & CAPACITOR=FXD Z3UFé=g0f §16VDEL AL 28080 0180=8991
28030 01801082 H CAPACITOR, FXD 19 UF J0OVDCHW AL 28480 G180={p82
AZECRY L13022323%4 3 U DIODE=INR 19,6V 5% 00eT FDU UW YCH&, 073X 28460 1908=3234
kpiing 1902m3234 3 DIODE=INR 19.6Y %% D0=7 PDs.4W TCm¢ 073% 28480 190253234
AZICRY §902w3234 3 DIOBE=ZNR 19,6V 5% 00=7 PDS 4w TCE UT3E 26460 19033334
43R 19023234 3 NDIDDEINR 19,6V 5% DD=T PDR 4W TCoe 0738 26480 190225234
A21CRS 1501%062% 2 DIODE=GEN PRP 100V 200MA DOe} 26489 19010028
RZICRS 1901=002% 2 DINBE=GEN PRP 100V ZGOMA DUeV 26480 1501=002%
AZICRY 190120025 z DICDE«GEN PRP 100V 200MA 0CwT 26450 19¢5=002%
AzlCRe 140120035 2 DICHEwGEN PR® 100y 200MA DOay 28480 1901+0025
A21CRY 190120025 H DICDE=GEN PRE o4V J00MA DOs7 28480 1901=002%
B21CRED 19010025 2 BIUDEGEN PRP {goV Z0O0MA DO=? 28480 19010028
AR1CRLY 199120025 2 DIODE-GEN FRP y1q0V 200M4 DOwY 28480 19610023
ARICRER 19020259 8 [ DICDEINR {N%3ISTB goV 5% PDwSW IRsZQ0NA 04713 [NE5578
A21CREY 1902=1259 [ BIODE=INR INSISTR 20V 5% PDeSWw IRsS00NA 0u¥ly ENET5T78
AzicALY 1902-1259 [ DIODE=2NR INSES7R 20V 5% PDeSw IReS00NA 04713 INSIST7E
A21CR:S 190221259 3 DIODEZNR |NS3IETB 20V 5K POsSH JReSQONA 4713 tNSESTE
AziCale 1901a002% 2 DioDELGEN FRE 100V 200MA DOe7 28480 1901w002%
AZILRET 1904e0025 2 DIODEWGEN BRP 100V 200MA DOe¥ 28490 19¢1a8029
A21CRL8 196100029 2 DIODESGEN PAP 100V 200MA [0e7 26480 190100288
A21CREY 19080028 2 DICDE=GEN PRP 100V 200MA DQa? 28480 t901=0088
AZ1CRZ0 1901=0025 2 DIODE=GEN PRP 100V 20GMA D0e7 L] 1901=002%
AZiCR21 19012002% 2 DICDE=GEN PRP 100V 200Ma 00=7 FLELL t%0f=ppad
a2tiCR2e 1901+902% 2 DICDE=GEN PRP 100V 200MA 0Qe7 28480 t501=002%
AR1CR2Y 196120480 9 H DIODE=STABISTOR 30V 150MA DGey 28480 1901=0460
AZICRY 15961=9440 9 DIODE=9YABISTOR 30V 15UMA DUe7 28480 1901e04a0
A21CR28 1580120028 2 DIODE=GEN FRP $80V 209MA DOs7 28480 190120028
A21CR24 19010028 2 DIODE=GEN PRP 100V 200MA DO=¥ 28480 19010025
AR1CR2Y 19062-5122 8 ] DIODE=ZNR 4,65y 2% DDe¥ w02 4y fCEs,038% 28480 1902=3122
AZICR28 1901a0028 2 DIODE«GEN PRP 500V 200MA D{e¥ 28480 1901=602%
A21GR29 196120028 2 DIODEGEN PRP 140y 200MA DOeY 284680 1901 =002%
See introduction to this section for ordering information
6-40 *Indicates factory selected value
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Table 6-3. Beplaceable Parts (Cont'd).

Table 6-3

Reference HP Part |c Q _ Mfr

: : 13 Description Mfr Part Number
Designation | Number |D Y P Code

21 1200=0673 8 4§ SOLKET=IC {&={ONT DIP DIP=BLOR 26480 12000473
hzid2 1200=0472 8 SOCKET=1L [&aCONT DIP DIPSLOR 28480 {200=0473
h2tJ3 f200mg608 i SOCKET-TC A0-CONT 28480 1200=0608
LEIT L 1800=06%8 t H BOCKET=IL 24«LONT DIPuSLOR 28489 12000658
ApiKy 0490s024¢ 9 RELAY-REED 1A 28489 04905240
kpiRg D4R peg2U2 H 1 RELAY-RELD 284840 049¢0=p242
Aztiy Tidoaibid H 4 COILaMLE % &UH (0% Q845 ,4550X, 375LGaNOM 28460 F100w1648
2142 9100e1618 £ COILeMLE %, 6UH to% G845 155D, 376LGNOM 28469 F18001618
A2ELE 9500=3139 g COIL TSUM §5% G0N, 875L5oNOM 2848 @100+3159
AziGy 18550204 & 7 TRANSISTOR PNP pNadgp 81 PDeipw FTmjMHZ QU713 aNuv29
Aseint 185002ty L] H TRANSISTOR NPN 8] TGe39 EOmiW FTa!50MHZ 2848¢ 145620274
Az102 185 Xm0l g 1 TRANSESTOR PNP 81 TCw39 PDR{W FTm2yoMHI 28480 1853=0232
Az103 1853e0080 8 12 TRANSISTOR PNP ST PDu3IgoMW FTaloMHZ 28480 185%=0060
he1Qg 1884n0474 4 12 TRANSISTOR NPN 81 PDeRigMW FTui(oMMZ [LEAE] 2N555
42108 1854mpyT4 4 TRANSISTOR NPN SI POE310MW FIR{goMHZ C4T13 2N55%1
LERE-1 1883=G08¢ 4 TRANSIETOR PNP 81 PDe3goMW FYsipMeZ 28480 (8530080
42107 1858e011t 8 TRANSESTOR J-F£T N-CHAR S§ 28480 185500811
L2108 185%=0111 8 TRANSISTOR J-FET N-CHA S1 assae §885=0111
Az10¢ 18550111 8 TRENSESTOR J-FET N-CHAX S1 28480 §858=011)
Az1G40 18586011t 8 TRANSISTOR J-FET N-CHAN §i 28480 108Segrsl
ARLBYY 1BGEa011S 8 TRANSISTOR J-FET N-CHAN Si 28480 188%e0¢11
A21018 185800111 a TRANSISTOR J-FET M-CHAE ST 28URD LIRS
A21G13 185%=0204 6 TRANSTSTOR PNP 2N4920 81 POEZON FTRIMHZ 04713 anivge

LE L IL] 1853ug0B0 & TRANSISTOR PNP ST PDS3agMW FYaligwki 2848¢ sHSSw 080
Azi8 185420074 4 TRANSISTOR NPN 81 PReIioMR FTe{goMHI Qu7LY ENSESY
A21G18 185320080 [ TRANSISTOR PNP 81 PDajooMw FTeipMH2 28489 18530080
A21617 18830204 B TRANBISTOR PNP pN4920 B PDRIOW FYRIMHE 04713 FLTtE
hpiGL8 18530080 ] TRANBISTOR PNP 81 PDE300Mw FTelpMHz 28480 185320060
azigtl9 t853a0204 [ TRANBISTOR PNP ZNU920 3] PORIOW FYS3MHE 04713 FETREL]
AziG20 185420347 ] [ TRANSISTOR NPN 2Nu923 gl PDajgw FrayMmz 047LY 2Nu%a3
hziGes t88EaglPd 4 TRANSISTOR NPN 83 PDajioMw FTsjooMME 04TLS 2NG5Y)
sziGzs 18%3up08d [ TRANSISTOR PNP gl PDajgaMw FYs3oMHz 2Bugg 1853s0080
421623 ta54a0074 4 TRANSISTOR NBN §7 FDu31oMw FTulOOMME 04yL3 2N5%5]
21024 LBSEe03GY [ TRANSYSTOR NPN aN4923 BI PORROW FTejMnI 04TE3 Fhuegs
ha1ge% 1BS4woUTe Ll TRANSISTOR NPN 81 POR3Lomk FymioomMy 04713 ENEE5E
p2iged 185420347 [ THANSISTOR NPN 2NU923 8] POulON Fie3MHZ oUTLs ENUT2Y
Ap18z7 18870080 6 TRANSESTOR PNP 51 PORIHOMW FTm3aMHZ 28480 188320080
Az1928 1854ags74 4 TRANSESTOR NPN $1 PDBYioMy FYRIGOMHZ U713 FRbEHH
hpiaze 18E3ap204 & TRANSISYOR PNP 2N4920 31 FOmlown Frajvng 0uTLs 2Nesap
apt@y 04684=183% 9 RESISTOR 18K SX .25 FC TCar400/2800 ottt £81838
ARERS 068328215 3 RESIBTOR B2g 5% .25W FC TCaoupeleag0 9142t Che21s
AZiRyY 06832225 3 REBIATOR 2,2K 3% ,2%H FL TCmwqg0o/+700 LR E 3 CEp2gs
A2tRS pe83a122% 1 14 RESIBTOR (2K 5% .25W FC Tie=4go/4700 011&¢ C81228
A21Rs 06831215 3 RESISTOR 12K By 254 FL TCradog/ed00 01428 [4-3%:3 4
aRIRY 0683e5615 1 RESISTOR 566 Sy ,25% F{ TCHed0G/4b00 8112 41138
AZ1RE 21h0=327¢ 2 REBISTORYRMR 10K 10% £ SIDE=aDJ i=TAN 28480 2ipoe3ari
Azigg 0683=1815 L] RESISTOR $RK 5% 254 Ff TCaed0/eg00 olidy HITEH
AZIRLD Q4831855 9 REBIBTOR JBK S¢ ,2%d #C YCmalgo/ef00 (337 3! {81839
AByRiY 19003274 2 RESISTOR=TRMR 10Kk 10% C FIDE<ADS jo¥RN 28480 2100=3274
AgiRi2 FE0032TE 2 REGISTORRTAMA 19 10% [ BIDE«ADJ 1eTRAN 28480 21063 ET4
Az1RY3 2500u3428 4 RESISTORCTAMR 20 10% £ 8I0E=ADJ t=TRN 28489 grob=44ze
hpiR 4 06B3uif1s 2 RESISTOR 150 Sy 250 FC T{8=400/+600 0§18t CB1S1%
AZ1E1S GbBIeaZLY 3 RESISTOR 820 5% 28K #E TOmadgo/ea00 04131 [4-TEIT ]
ApiRyY 068342228 3 RESIBYOR 2,24 5% .2%W FC TCE=400/¢700 o128t cBzaas
h2iRt8 05B3=122% 1 RESISTON 4 2% 5%  29W FL Tlee4p0s¢To0 3L [1:3EEL]
AZ1RE9 068321235 3 RESISTOR §2K SX ,25W FC TLmwyg/e800 61184 CB123%
s21R20 068325815 1 RESISTOR 560 5% ,2%4 FC TLw=4t0/e600 G118t CB561S
A2irzy 069823260 2 2 RESISTOR 464X {1y 129« F 1l3pssiop 28480 $698=3260
A2iR22 075700458 7 RESISTOR 51 1K 1% 1250 F T{R04=100 24546 Cimi/Butdoljigof
AptRa3 87570458 7 RESISTOR Bp 1K (% 1230 F T{m0e=l00 24846 Chet/Batialydof
A2LREY 069Bw3260 9 RESISYOR dédy 1y 128w F TC8Gew1QD 28480 (69Be3200
A21R2Y 068324728 2 RESEISYOR 4, 7K 8% 238 FE TCa=400/4T700 of1ai CBares
k21Rzh 46990391 3 4 RESTSTOR 25X ,i% 125K ¥ TCepse2$ ELTE I 66990591
A24R27Y 0699+0391 H RESIBTOR 25K .i% 125w F TCwgeed$ 28480 0499m03%1
AztRp8 0683204728 2 RESISTOR 4, 7% %% ,25W F{ YCwad0p/e700 01831 [1-TEFH
a24R28 0698a3442 ] ] RESISTOR 237 4% 1258  TC=gewind 24548 ClUm)/8aT0=23THeF
AZ1R%0 075700403 H RESISTOR 121 1% 125K F TCEQeeign 20546 Clal/B8aTlelBiRuf
4z1R33 069%.G350 2 2 RESIGTOR 450K 1% ,12%K F TCEpe=26 28uds 269920390
AZiRLY 0698+2198 0 2 REFED MET FLM 80X OMM g 1% {78W 28480 06982198
Az1RyE G6BlaB205 1 1 RESIBTCR 82 8y ,29W FL TCa=490/+500 olt2l L8azes
LY+ C6Blat 22l 1 RESISTOR 2K 5% 254 FC TUEau0n/eT00 L1221 £Byaas
h21RYY 668Tu5615 1 RESISTOR %60 Sy ,25W FC TCBoUQO/+b00 0112y CB861Y
hz1R38 $69Ba2198 8 REFXD MEY FLM 55K ORM 0,1% 1/8W 28489 069622198
hz1R39 669920390 2 RESTISTOR 450K 1% ,125K F TCZ0435 28483 06999390

RAAANT ADTRA

See introduction to this section for ordering information

*Indicates factory selected value
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labie b-3
Tabie 6-3. Replaceable Parts (Cont'd).
Reference HMP Part (¢ aQ - Mfr
: p i Description Mfr Part Number
Designation | Mumber (b Y B Code
ARIRGO 068328525 3 RESEETOR B.eK %% (35W FL TCE=40074700 [F3%:3] (LIPS
Azifyy Q6B3L5E25 3 RESISYDR 5 &% &y 9% FC YCealogsefoo [T {85429
LpiRraz 06B3u5ezs 3 REBISTOR B bx 5% 254 FC vCe=g0n/e700 03121 {68625
aZiRYY 06B3egeis 3 RESISTOR 5,64 5% 25W FE TLe«400F¢700 08121 4T
ARtRug 05831235 3 REBTHTOR $2K Sy ,2%W Pl 1{e~d400/+800 05121 CE1239
APLIR4S 0883af235 3 REZIGTOR 1 Sy 288 FL T{EeG00/+E00 G118l CBi23s
A2ERUG 06BI=3EEs 5 RESISTOR 33K 5% 2% FL 1(e=-408/¢800 0142y CB3338
AgiRdT 06B3s {658 L] REEISTOR 18K 5% 254 FL 7CE=400/¢840 012t CEL435
Az1R4B 2100=3353 & REGISTOReTRMA 20K 0% € 8IDE=ADJ LeTRN 33697 33BLReYU60203
hpigu9 J6B3utb2E 3 RESI1SYOR S,6% 5% 25K FC TCEaucp/¢T00 0142 31 1F1
AziRsg 0698u3aby 9 RESTSTOR 237 iy ,128W F TC204e100 gusae Clui/BeTind}haf
kptRGy Q69RaTELE 2 RESIEBYOR 237 13 425K F Ylegeajoo 24548 Clhot /BaiQuaiThat
ApiREY LYY L] RESISTOR 237 t¥ 1254 F TC=0soion 4546 C4atsGeT0aR}FRF
A21R%3 0683=1838 % RESISTOR 18K 5% 28k FC YOwad0o/eB00 0184 £&i038
Az1R%Y C4B3w150% 9 2 RESIBYOR §5% %% ,2SW FC Thee&00/e500 01121 EB{%38
[¥3%:11 G6BIL4335 L] RESISTOR 33K 5% 254 FL 10Z=400/+800 01481 CBINZS
AZIRSS 068325605 ki 3 RESISTOR S& 3% ,2%5W FC TLoe400/9500 EISY 31 CBBHOE
LRtRST 069823450 9 RESISTOR 42, 2K 1% 32SW P TCA0eal00 24848 C4el/BaT0ekiddel
a2LRS8 0L9BLT45D 2 RESIBTOR 42,24 t% 1254 F TLHGe~100 24846 Clel /8T 0uldBEel
ARiRGY 06834715 4 RESIBYOR 4TK S¢ ,2%NW FL TLBw400/¢800 1121 CBY733
A21R40 068%.1225 1 RESIBTOR 1,2K 5% 25w L YCA=400/¢700 01121 13411
AZlRrel 0663a238 3 RESTATOR 12K 5% 258 F§ 1C®edd0/+800 01tat fB123%
AZiRGE 0683a1235 3 REBISTOR 12K %% 258 F4 T¢E=u4g0/¢800 IIeED gE1238
h21Re3 058321225 1 RESISTOR 1,.2K §X 250 FL Tra=400/+700 0itdt tB122%
aplued 068323315 8 REBISTOR 33k %% ,25W FE TCeod00/¢B09 oit21 CE333%
AziRes G6P3.5818 1 REGISTOR Se0 By ,#50 PC YUead0g/e000 0i121 EB8615
Apifen 675 T=0U3% 4 . RESISTOR &,81K 43 1258 ¥ TC80¢aigo 24546 Clel/BallehS] joF
A21Re7 7570439 4 REBISTOR o Bi1K % _125W F TCugemi0o 24846 C4si/Ballobd) laf
AziRe8 1B10w0269 3 NETHORSeREE 9uPIN.$1F ,{oFNaBPLG 28080 181000249
a2i2s9 Gea3=il8E 5 REGISTOR IM 5% 25W L TCme800/+900 o142 CB1OSS
L21RYTY 06831835 & RESISTOR 18K 5y ,25W FC T{ua4g0/+800 sil@y (8i838
A21RYY Geb3e150% [ RESISETOR 15 5% asw FL TCR=tioreS00 gi1as 81305
A24RT2 068323335 & AESISYOR 33K 8% 254 FL TCe400/¢800 0812y £83358
AZ1RT3 08235605 9 RESISTOR %6 5% .25* FL Theal400/ 4500 o118t £h%e0%
4z1R74 goBIau72s H RESTATOR &.7K Sy ,2%W FC TCewa0g/¢700 [ERT 1 1115 )
421R73 16833334 -] REBIHUTOR 33K 5% ,2%W FC TORo400/4800 RT3 £53358
Az1RT6 0eb3=l?Is 4 REATATOR a?n % 280 FL YCeaton/e860 LERT £B4TES
A2LRTT 06831225 13 RESISBTOR | 2K 5% 254 e _TC==d00/4790 (R} LByaas
AgpiR7e 56831235 3 RESIBYOR (&R 5% L2958 FC Toswbgose800 Gi181 LB1E3%
E21R7S (68321835 ? RESISBTOR t8K By 784 FL TLmat0(s+B00 6142t CB183§
AatRsg 0683wy 23S i RESISTOR ¢ 2K 8% ,25W FL TCBa400/ 4700 o111 CBs22%
A21R84 GoB3eB605 9 RESIBYOR 8 §¥% ,25W FC TLeeqpo/+300 01181 CBE&0Y
hzimag LB16w0269 3 NETHORK=RES JaPIN=GIP ,isPINe8PCS 28480 184000269
AZIREZ 210¢=32%2 s 2 REGIZYOR=TRMA 5K 10% ¢ T0P=ADJ YoTRA 28480 2100=32%2
PERELY tEBi0e0284 3 NETHORK=RES FaPIN«S1P ,joP[NeSRCE 28480 18100269
A21R83 658321235 k3 RESTBTOR 12K Sy 254 FL 71LEe400s4B00 [ 353} CBy23Y
AZ1RBE GbBY=5625 3 RESIGTOR 5,6K S% ,2%0 FL TLweu00/4700 o121 =1L F L
Aziut 1826w03E9 7 0P AMP BIFEY TOe9% ayela LF35§H
aeiu2 t2EH=038Y 3 OF AMB WA TOw99 2roly LEZSTH
a21U3 t82440%889 ¥ OF AMP BIFEY TOw99 2reid LEYSEH
ABLU4 182001854 ¥ 8 CONY {Z2aBab/f 2depifsl 24399 ALSH3HD/BLD
A21US 1BZ0=1730 4 1L FF TTL LY DeTYHE POSEDGE=TRIG oM 01298 ANTHLARTIN
hglite {82022 i} 1L 78BS V RGLYR TOe220 97263 85U
AR1yT 1826a0174 2 COMPARATOR GP QUAD 14sDIPoP 28486 1826=0174
AZ1US LBE0w T30 & IC FF Y7L L8 DaTYPE POSSEDGE«TRIG COM 01298 ENTULBRTIN
AZ1U9 18Rb=0222 1 0P AME GP QUAD 14eDIPwP 0763 UREEZGPE
AR1U10 1820=1197 9 EC GATE TTL LS NAND BUAD 2«INP 01295 ENTHLEOON
AZ1ULL 18201081 4 IC PIA N%OY 04713 MEE8R1L,
a2iute 1B2GmaR2d 3 FC DRVR TTL 48 LINE DRVR GCTL 01299 GNT6LERMAN
a21u13 LBgp=2024 3 IC DAVA 771 L8 LEINE DRVR OOYL 91295 ENTELGR44N
Agt MISCELLANEOUS PARTS

0427402652¢ | 8 PC BOARD, SLARK 28480 QUTH-20828

a22 GL3V0e66522 | 3 1 HP=t8 INTERFACE BOARD ASBEMBLY 28430 c4pT4enbba
(OFTION 101 ONLY)
a2act 0166=2055 9 CAPACITOR=FXD ,05UF ¢BUa20% 100VDC LER 2848¢ G160=2055
LY-F i) 816622055 3 CAPACITORCFXD [ otUF +BGw2¢% sooVBC CER 28480 016602058
42203 216022655 9 CAPACIYOR=FXD usuF +80=20% 100y0C CER 28480 Gl160=2089
Ap2gd Gibpe2058 9 CAPACITORSFXD .osur +BO=20Y 100VDE CER 28480 G160w2g55
422€5 Oidpug2a8 4 CAPALITOR®FXD 2pUFéwuigk 18VDC T4 54289 1800226401582
K2ZRJL 12000608 1 SOCKET-1C 40-CONT 28480 t260=0408
See introduction to this section for ordering information
6-42 *Indicates factory selected value
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Table 6-3
Table 6-3. Replaceabie Parts (Cont'd}.
Reference HP Part ici o _r Mir
: . t Description Mfr Part Number
Designation Mumber P Y P Code
azaL: 9100=3139 5 COIL 75UH 15% ,SDX,875LGNOM 248G 91003839
LYTIE] 9itonl7Be 3 CHOKEwWIDE BAND gMAxssBy OHM® 18y Mg 0214 VK200 20748
AgpRe 1BLowp2EY 3 NETHORK=RER FuPiNeSIP 1P INoSPLE z6use 1810002568
[¥ITH d683-1535 & RESISTOR 1BK $% 244 FG TLa=400/¢800 01121 [Btals
ARERY 268304728 2 REBIBTOR 4,7% %% 250 #C TCewdgosevoo [ RS ¥ 1] CBuv2s
A22RY 0663wa72% & RESISTOR 4, 7K % ,25W FC TCaed)ose¥0o0 [33¥ 1] CBuavas
A2ZRS 0468324725 2 RESISYOR 4,7% 5% 254 FL 1CHe400/¢700 eL12t [4:1F 1
A23Ry 96834725 2 REGIBYOR #,7K 6% ,25W FC TCE=u400/4700 o142y CBy72S
AZRRY 068304725 H RESIATER 4,TK By 25K FC TCEcU00/4760 6112} CB4TZS
Az284 310101973 7 SHWITOHaSL ¥miA OIP<SLIDEASEY ,14 SgvhC 28080 35011973
aagly 1620-187% L] i IC BFR TTL LS INY OCYL a2eInp 27oLd oMa1L3q98N
A2duz 1880=1204 9 i IC GAYE Y7L L3 NAND DUAL &eINnp G179% ANTELBION
A22u3 1820=211% i 1 IC MICPROCRACCEgS NMOS o474y MCaB4ABL
A2BUY 1820wE199 t IC INY FTL L8 MEX f«INF 0129% GNTALBOGN
A23US 1B20w2088 3 ] IC MISC TTL 8 OUAD 2848y 182002058
hzaus 1820w2058 3 IC MISE TTL § GUAD 28udy 182002058
Apaus 1820t 144 6 IC GAYTE TTL LS NOR QUAD FINP ¢129% ENT4LB02N
Ap2U% 1820122058 3 IC MISL TTL § QUAD 28486 $BROw2098
422U10 18202058 3 10 MISC TTL 8 QUAD 28480 [820=2058
A2dwug 81590005 ) Wik 22AnE w PyC 1X22 80% 28489 813900009
hzawe 81590005 i WIRE 22AWG w PyL 1X2Z B0 28480 &§13%«0009
A2 MIBCELLANEOUS PARTS

6887428522 | ¢ PL BOARD, BLANK 28489 QuRTHepeBRE

Azl 042T4a66523 | 4 £ B BIAS €+se10pV) SCARD ASBEMBLY 28480 JURTU=b523
(OPTION 602 ONLY)
42304 014000210 2 { CAPRCITORFXD 270PF +o8X% 300YDL MICK 12138 DMYEF 2T 1030 0NYICR
42303 0160w2055 9 CAPALITORSFXD ,01uF +BG=20% 100yDE CER p848g 014022085
A23cé 916002055 8 CAPACITOR®FXD 05UF ¢BG=20% 100vDS GER 2848¢ 016422035
h23C% 0180=5050 § CAPACITOR-FXD 100uf +50-10% 25VDC 28480 018021050
az¥te 0160=2088 9 CAPACITORGFXD _gfUF «80=20% 100YDL CER 25480 b1b0=20%%
a23c? GLb0m0127 2 CAPACITOReRFXD 1UF +=20% 28¥DC CER 26460 0169=0327
a2dce 0460=2039 9 CAPACITOREXD Cluf +BJ=20% t00yDL CER g8ude 016952058
42369 016020588 9 CAPACYTORFND ,G1UF 480-20% $0OVDC LER abuty 0160=2088
423010 011BQu1089 [ H CAPACITORAFXD &,7uF +100-10% 160VOC 3B4d0 piBowiabl
A23C1Y 016801080 [} CAPACITOR-FXD £,7uF +100+10% 160V 28480 0180=1 080
Ap3C1p Gi18¢e1082 2 CAPACTITOR-FXO 10uF +50-18% 100WDC 26480 0180mi B2
[ YL 01Bpow1082 2 CAPACTITOR-FXD T0uF +50-10% 100VDC 28485 staowq082
423C14 GleGu2058 L] CAPACITOR«FXD _01UF ¢B0=20X J0OVELC CER 28489 Gi6002045
423018 G1BGw14S50 [ CAPACTTOR~FXD 100uf +50-10% 25VDC 28480 G180=30%0
A23016 c170=0066 g 2 CAPACITORFXD ,0BTUR ¢=10% 200V0E POLYE 2848y ti70=0068
Ap3ty 7 81760068 9 CAPACITORLFXD L o27UF +ej0¥ 200¥DC POLYE 28il8g GLI0mo0bs
A23C18 01603458 3 CAPACTTOR=FXD (o00PF suioX 1KVYDL CER 2848p tia0s34%0
423019 O1b0=3458 [ CAPACITOR=FXD LQUOPF ¢wj0X LXVDE CER 206480 dialw3ase
ha3cz0 0160=34%56 & CAPALITORSPXD 1000PF +wi0% tXVDL CER 28480 t1p0=3454
L2302¢ 0189«10%5¢ 4 CAPACTTOR-FXD 108uF +50.16% 25YDC 28480 4180w10%0
As3Ce2 0189=1056 [ CAPACITOR-FXD 100uF +50-10% 25¥9C 28480 91863650
A23L23 0160=1081 1 CAPACITOR-EXD 47uR +50-10% 50¥DC 284380 PRV-LIEE T3
h23L24 2180=i 08t t CAPACITOR-FAD 47uf +50-10% 50VDC 28480 2180eigal
A2382% 9180ut08s t CAPACITOR-FXD 47uf +50-10% 50yDE 28480 0lBgal0s]
A2iC2s 3180=508Y { CAPACITOR-FXD 47uf +50-10% 504DC 28480 G180+1051
423¢27 018001082 2 CAPACLTOR-FXAD 10uF +50-10% 100YDC 28430 01800j082
Az3L28 018021082 2 CAPACITOR-FXD TOuF +50~10% 100VDC 28480 0180=1082
ap3L2a¢y 0485=1080 4 CAPACITOR-FAD 100uF +50-10% 25YDC 28489 f1B0=i050
42330 016002055 9 CAPACITOR®FXD ,0tUF +80=20X 100VDL CER 28489 01602098
423C31 05801081 1 CAPACITOR-FXD 47yf +50-10% 50vDC 2848¢ D189-1081
A23C32 6s80=5050 4 CAPACITOR-FAD 100uF +50-10% 250C 28480 0180=1050
423033 0480=1050 4 CAPACITOR-FXD 100uF +50-10% 250 28488 01BO=1980
423030 0ib0=2055 9 CAPACITOR=TXD ,G61UF ¢B0O=20X% 150VDL CER 2BuBe 01602058
A23c3% 018022951 [ CAPACITOR=FXD 33UF+#«20% 16VDC 4L RB48C p1ed=2951
a2dtle 0580=2551 6 CAPACITOR=SXD 33UF+=R0X §6VOC AL 28480 01gow2gs5t
223037 05892951 & CAPACITORaFXD 33UF¢=20% $6YOC AL 28uBo 01802954
A23CRI 1902=33383 E 4 DIODE=INR £9.8Y 2K DO=7 PDRE,UW TCa¢,G79% 2Bugd 190203385
A23CR2 19023345 5 DIOBE«INR 49,8V 2% DO=7 PDB.aW TCE,079% 25480 190203385
AZ3CR3 £902%3385 5 DICDESZNR £9,8V 2% D0eT PDW 4N TEW+,079% 28480 1902e3365
Ag3CRE 19023185 H DICDE=INR 69,8V 2% DDw7 PDE 4N TLB4,079% 28489 199223585
A23LRS L90L=0025 2 DIGDE=GEN PRP 100V 200MA DOeY 28480 19040025
A23CRb t90ta02% 2 DIGDEGEN PRAP ioby 204MA DOeY 28489 190t=0025
A23CRY E905w00R28 4 DIGDEGEN PRP 10OV 200MA D07 28489 190iwb0eS
423cR8 §905w0033 g DICDEGEN PRP 180V 206MA (GwT 284089 1901=0033
423LR9 §904a0033 H DINDE=GEN PRP 180V 200MA D07 208480 19010033
hp3lRic §605un03y 2 BIODE=GEN PRP {80V 20044 DO=7 28480 t901=0033
See introduction to this section for ordering information
*Indicates faciory selected value 643
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laple b=3
Table §-3. Replaceable Parts{Cont'd).
Reference HP Part |c L Mfr
. A escri
Designation | Number |D Oty Description Code Mfr Part Number
Az3LaL: t901=0033 H DIODEGEN PRP {86V Z00MA DO=Y 2BABD 19010033
4730012 1901=00425 i DIOCE=GEN PRP 108V 290M4 DOsT 28480 130100285
423CA13 19010025 F DIODEGEN PRP {a0v 200MA DGe? 28480 1901=0628
Az3CH14 1901=0025 2 QIODE-GEN PRP 1oV 200ML DOe? 2B48C 1904=0028
Az5CR1E 19023122 5 DIODEWINR B85y 2% DOe? PDE, 4w 7C84,038% 28480 190203122
R23d 126020473 ] SOCKETaIl §haCONT 0IP OIFHLOR 2848¢ 1200=0473
FEXRES 1200<0473 4 SOCKETwEL 16=CONT DIP DIP=8LDR 28480 1200473
A23J3 126000808 1 SOCKET-IC 48-CONT 28480 120070808
L2304 1200=0658 1 SOCKET=1L 2u={ONY DIP=SLDR 28480 12006438
agdLd F140upy 3T 1 b COILMLD §MH 5% §%60 190X ,44LG=NOM 28089 M uoegy 3y
42312 140wy RT 1 COIL=MLD IMM 5% 0eb0 1904 44LG=NOM 28480 91400137
A235L1 91400137 1 COTL=MLD 1MH 5% GmH0 1908, 44LG=NDM 28480 954020137
Ag3la GL40=0127 1 COIL=MLE {MH 5% Gusld 190X G4LGoNOM z8uBs ela0=01357
A23LE 914040137 H COIL=MLD 1MH 5% Bzs0 190X, 44LG=NOM 28489 25d0wg13?
23,6 G14peg1}y 1 COIL=MLY IMH 5% febdl , 190X, GU4LG=NOM 26Uy 9140=0437
A2y §10Qwtalb 1 LOIL=MLD S,uUH 104 GRAS 1580X, 3750 G=NOM 28482 9100=4pi8
[ELINY $100t418 { LOTLWMLD S,6UH 108 GEES ,E55DX,375LGaN0M 28480 910021518
a23Le 650003139 5 COIL 7SUM 15X ENX.B7SLG=NOM 28480 9i00=311¢
h23gy 1853woul 4 ¢ 1 TRANSISTOR PNP 2N&4R3 §] T0owbs POE3ISH o7l ANGERY
42342 1854m0s24 3 1 TRANSISTOR NPN 2NIT739 §1 10ub6 phu2en c4TL3 NITHS
423583 155444 4 TRANS1STOR NPN 8] POB3ioMN FTe)QoMHE 04TL3 aNEssy
42388 185520080 & TRANSISTOR RNP 81 POuROgM# FTslpMHZ 28480 1853=0680
42365 IR NS ] TRANSISTOR J-FET N-CHAY §§ 28480 1855=0111
Az308 tB5%upy ] 8 TRANSSTOR J-FET N-LHAR Si 2By8¢ {B&Ss013Y
Az367 t853mg20d & TRANBISTOR PNP 284920 §I PDm3ow Fra3MHz 0aT13 gNadge
AzigH 185320037 3 1 TRANSISTOR PNP 81 TO=39 pOaiw FYRIOOMHZ 28480 165320037
42309 1888.0271 ] TRAREISTOR NPN 81 T0=39 PDalw FIRiSOMMZ 26480 1884=0271
Az3gg 188420474 4 TRANSISTOR WPN 8] PDEI1O0MH FYR{0OMHI paTL3 FNEBE
Az3net §85%n080 & TRANSISTGR PNP gl PRE3QOMw FrelomHz 26480 16530080
dz3a12 185420347 [ TRANSISTOR NPN 2N4923 8] PORIOW FYSBIMHZ p4T1L3 INUYEY
Az3ail 1854n0474 4 TRANBISYOR NPN ST PDRIIOMW FTB10OMHE 04713 NI
a23are 1R53=00480 L] TRANSISTOR FNP 8] PORBGOMW FYEIOMKZ 26480 188300080
A23015 188300204 & TRANSISYOR BNP 254920 31 PORNOW FTRIMHZ 04713 ENL92D
a23516 1853u080 5 TRANSIATOR #Ne gl pDEIQOMw FT830MHZ 28480 18530060
823017 188500474 4 TRANGISTQR NPN 81 POESIOMA FTEi00MHZ QU713 ENEESYL
aziore 18530680 5 TAANSISIGR PNR 81 FOESOOMK FTRIOMHEZ 28489 1853=0080
423019 188420474 4 TRANSISTOR NPN 81 PORSIO0MN FT#1GOMHZ 4713 2NESSY
A23RY 068322728 8 2 sEarares 3,7« %S¢ E5w FC TCRad0aseTn0 0g1ay casras
423RZ 068325525 i RESIBTOR 5,8% 5% ,254 FC TC%ed00/+700 (3531 c8562%
Az3Rq 068%al31S 8 RESISTUR 33K Sy asw FL TCecu0n/ea00 eli2 £52338
AZ3RE 068523325 [3 REGISTOR 3,3K Sy 25w FC TCe=400/2700 ai121 C2332%
A23Re ML TSk L & RESISTOR 15K 5y .asw F{ TCRad0p/e800 ¢112} CE153%
ApyRy 06852235 1 RESISTOR 2K 8% 250 FC TiwodQg/+700 01181 CBz2as
Apize 2500=3274 2 REBIGTOR=TRMA 10K 10X { SIDEoADJ teTRM 28480 210023274
423rg 21003207 { RESTHIORTAMR SK $0% ¢ SIDE=ADJ L=TRN 28480 2100=3207
ApiRtg 0e83a4755 [ 2 RESISTOR 4,7M 8% 25w FC YCee900/+1100 0it21 [4-T34 11
Aa3ZRyp 21003274 2 RESISTORCTAMR 10K 10% § SIDE=AD] 1oTAN 28480 2ic0=32T4
§23R31 96834755 & RESISTOR 4,74 8% ,25% FC TCse900/¢1i0¢0 914d1 £B47ES
AZ3RY1 210pu32Te 2 RESISTORWTRMR 10K 10% § SIDE~ADJ leTRN 28480 2100=3214
AZ3RIE 068323335 8 RESISTOR 33K 9% 254 FL TL20400/4800 0412} CBI3Is
Az3Rg3 068%niB35 9 RESIGTOR 18K 5% ,23x FC t{a<400s4800 LR CB183%
Y5 IY] 068323725 5 RESISTOR 2,76 8y 258 FL fleslocrset00 [IRE 3] CHgY2s
Az3R1S 068%at628 3 RESISTOR $ 6K 5% 23 FU TCRadpp/e¥a0 o112y Clgs29
a23m? 06833338 ] RESISTOR ¥3R 5% ,25W FE TLue400/¢800 o112 CB333S
A23p1e 06812332% b RESISTOR 3,3K %% 25w FC tCmadgo/eTo0 01121 £83139
423R19 068341515 [ aEststor 18K Sy LB5W FL TCRwU0n /4800 01124 (81538
423820 06BTe2225 3 RESISTOR 2,2K 5% 28w FC TE®=40D/+700 oit2y C82228
A23Rp22 075Tu0464 5 2 RESISTOR 90,9K (% ,125% F TCugsw100 24848 Clul/BnT0adpP2aF
423Rp3 06990391 3 RESISTOR 25K 1% ,125W F T{s04=28 28489 69920391
423R24 06%9-0391 3 REBISTOR 25K 1% 1250 F T{%(ve2% 28480 06992039
423R28 06854725 B RESISTOR 4,78 8y 250 FC TCHed00/4700 01121 £8472%
LD 069804486 3 H RESISTOR 24,9K 1% 125k F rtegsaldn 24548 Ldai/BeTindiBial
423R27 06984486 3 RESISTOR 24,9K 1% 125K F TCeg+4alo0 20546 Chat/Bat)cdlPRaf
423R39 (h83=2215 5 RESISTOR 22K §% ,28W FC fCeedco/+800 01121 cBaz3s
A23R1p 675T=0488 3 RESISYOR 909K 1% 1250 F TCH0s=100 28480 675720458
Az238%: 075 Tuplbd 5 REBTEYOR 90,9K |8 1268 F TCRC#=100 24548 Lol /BalleY¥092aF
AzIRyz 066304725 2 RESISTOR 4,7K BX @50 FC TCR«400/¢700 03421 C8e728
A23a33 468321815 9 RESTSYOR 48K %% 2% FC 7{e=400/4800 gitdt CBiLa3s
A23R34 G683ey835 9 RESISTCR 18K 5% 254 FC T08.400/+B00 LIRS cBtays
423315 088303118 8 RESIATOR 33K 5% ,2%5% FL T0me400/4800 a2t [L:E5E 1
A2323% 0691450 9 RESISTOR 42,84 X ,12%% F 7{m0+a100 20548 Lol /BaTDutip@dnf
423237 069823450 ] RESTSTOR 42.25 1% 1254 F TCEO4=100 24548 Chol /EaT0ukd@dsf
423R%8 068343735 4 RESIBTOR 47K S% 254 F§ TCRe400/+4800 ot12s CE473s
A23R39 06831225 H RESISTOR |, 2K Sy 25w FC tCowdgoseTo0 or12s Ch122%
A23R40 068351235 3 RESISTOR 126 5% 25w FL tlaelgoseBoo pL1as £B1235
A23RGY 06R3w1525 4 RESISTOR 1,%K Sy 258 FC TCeod00/¢700 oty te152%
Az3R42 068321008 H RESISTOR 10 §% 25w FC TLmw400/+3508 0L1dy £a100%
See introduction to this section for ordering information
6-44 ¥[ndicates factory selected value

Section VI

Model 42754



https://www.manualsplus.com/

Model 42704

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

SEL LIV VL

Table 6-3

Reference HP Part (¢ a T Mfr
: A 1 Description Mfr Part Number

Designation | Number |D ¥ P Code

Ap3R4% 6831005 5 REETSY0R 19 5% 286 FC Tlsed00/+S00 [RF31 81608
LEETTY HELREI T 4 RESISTOR 1,5K 5% .25k FC TCHedous+Tho elidt (61329
Az5Au5 06R3223% 5 RESISTOR 22k 5% L25% FC TeW=a00/4B00 1Rt chaads
HE3REE 06EI.2235 5 RESISTUR 22K 5% 254 FL TL®=dQu/+bo0 [RRY-3 L8238
T2 B883a573% 4 RESTBYOR 47k 5% ,25w FL TCe=d00/eB0¢ otiet CHYTIS
BplRus O6b3ag51Y & RESISTOR 154 Sy ,2%n FU 1L%=400/+B0o RN CB1835
423049 06851515 & RESISTOR 158 Sy ,25W FC TCE=G00/4800 63121 CB153%
4Z3R%0 [FLLEER R & RESISTOR 33K 5% ,25W FC TCe=400/4+4800 01121 83335
aP3Rgy 0p8%=l728 2 RESISTEOR 4,7K BY 25 FL TCmal0Q/4700 ci12l LBayas

47 3RG2 068304738 4 REBISTOR H#TK S% 25w FC TCe=d00/+E00 0112y CRUTES
L25p53 Geblel 228 1 RESTSTOR 1,2% %% 25 FC TCestiga/+Top 112} {81228
Az3RG4 IELA IS FE 1] 3 RESISTOR {2k 5% 25w FU TC3=lpo/tBe0 o112t CBi235
B2ER5Y 2106=3252 b RESISTOR«TRMR $K 10X [ TUP=ADJ 1=TRN 2Bady 210omipgse
Azipse 068%u] 225 1 RESISTCR 1,2K %% 25K FL TCEmdgos+To0 o142t {Bizes
Ap3RST G683=331% a AESISTOR 33K 5% ,28m FL YCeedsd/edo0 n1tel LB333%
AZIRES 16835615 1 RESYSYOR 560 5% ,25W FC TCeedtt/enio 01181 LB561%
Az3HEY 07570439 4 RESTSTOR &,B1K 1% LLESR F TCRGewting FELTLY Cumi/BaTombBliaF
L2 3RAQ 015970419 ] RESISTCR a,é:ﬁ 1% LIRS F TLEpenigo plusdg Llin) /BeTCob8]nF
4z 3Ret 06831635 9 RESISYOR a8l Sy .EEN FL TCEeboGr/e800 oitét L8838
A2%Re2 feBiny 228 1 RESISTOR §,2K 5% RSW FU TCRwa0p/4700 [ 3R ¥31 {Bizag
Ap3Re3 0683a1(i% 7 RESISTOR 100 5% 25w FC TCeadagseS00 01121 LSRR
23Rt 068%mi0s5 r RESISTCR 160 5% asw FL TLoad06/9500 oitey C25015
AzAReS 1810=028% 3 NETHORK<RES 9mPINaGIP +1=PINagP{E 28489 18100209
A23R6b 1810a026% 3 NETWORE=RES FmPIN2SIP ,1ePlNagPLG 28480 1850=0269
AFiRg? IR EN S 3 METRORKSRES F=PINaBIP ,1aPINuEPLE ZB4BQ 18100269
AzIRng GbBlag 235 3 RESISTOR 12K Sy ,25% FC TCm«G00/+800 oiidt CByals
Az IRAS 0468528625 3 RESTSTOR 8§, 6K By 28w FC TCE=U00/+700 plid: CHSe28
AZIRTE G6BRw1235 3 RESIETOR 12x 9% 25w FL TCezedofse¢800 a1t te123%
BP3RT GoB3=1005 5 RESISTOR 10 5% ,2%0 FC TLmwd00/+500 01t tBi16o%
Ay Biiy JEEELES L 7 OF AMP BIFET TOe®9 2oty LFisen
Aziuz 1826e0d1§ i P AMP BIFET 70ab%9 2lotd LF3Sex
[F-2133 1526=0319 7 OF AMP BIFEY 1099 27014 LF3S8H
LER 1 1820m1B58 7 COMY 12«Bol/A 24uDIPol F438% ADSBAHAESD
az3us 1826en122 o IC 780% v RGLYR YOwgED 07263 7805UC
4736 1826=0161 7 3 DF AMP GPp QUAD 185eDiP=p oHT3d MLMEZ4P
Az3u7 1826a016t i DP AME GP QUAD 14aD]Fep UL MLMIEUP
Ap3ua 18260161 7 OF AMP GP QUAD [unD]Pwf 04713 MLMIZHR
a7 3Ug 1886=0174 2 COMPARATOR GF GUAD 14=LIPef 28480 L8geapivy
LI R 182¢=173¢0 é IC FF tT, L8 Darvypt PDS—EDSEwTRIG cou 4298 BNTALBRT SN
ApRliyy t824a1730 & 1L FF TTL LS DeTYRE POS<EDGE-TRIG COM 01295 SNTULERTIN
arki2 182bw319 7 e AME BIFEY T0e99 27014 LFISEHM
ApiUyl t826ep222 1 QF AMP 2P QUAD 14«DIPwP 07243 'EY R 14
Ap3Ury 1820w=1197 9 I GATE TYL LS NAND QUAD ZeiNP 01295 SNTULSOON
AzEULS 182pwich] q I PIA NMDS 04713 Mpe2il

*
Aalligs tBEEa2020 t 10 DRYR TTL LS LINE DRVR QCTL 01295 ENTaL&gaaN
azdty 1BE0-20RY 3 it DRVR TYL LB LIME DRYR OCTh §1298 ENTULBRHUN
A23 MISLELLANEQUS PARTS
DUETUL2E52 [ O PC BOARD, BLANK 848D aupTHe26523
CHABSIS MOUNTED COMPONENTS
C1 pl1e0e4259 9 1 CAPACITOR, FXD 2aHF s/610% 250VDCH Lonsl PMEZT 1 M2
H Gl4pupen o 4 LAPACITORFXD 390 F o+eSy 3a0VDL MICA 72138 DMESFI9{J03004VICR
o5 Dlépupzod 9 CAPACITOR-EXD 198PF +eBy 300YDL MICA 121de UMESFR91Jp3p0WVICR
L 014020200 ] EARACTTORF XD 390PF so%y X00VDE MICA 72136 EMIEF3I91J0300KYELR
£ 0L4DepEDD 4 EAPACITOR=FXD ZQURF +=%Y% 300vEL MICA Teide DHISFIR1l 03000V IER
La 0190=0070 R k] CAPACITORFXD [ o2uUF +=20% S00¥DL CER 28480 01800070
] gtSpen0To 3 CAPACITORSFXD ,gpuUF ¢=20% S00WDL LER 28480 0150=0070
o U150w0078 3 CAPACITORWFXD [ 02UF +w20% 500¥DL CER 28480 pLEO=D0TD
CRY 1901 w0d% [ DI0BE=FKR RELY fooV {24 BOed 64t13 MEL1R)
cRe 190120456 3 PIODEaFwR RELT jobv 124 POwd t4713 MRy
Fi 2710-90%9 5 1 FUSE .54 ZEOV SLO-BLO 1,25%.25 UL 75915
2110-0360 H 1 FUSE 0.75A 250V SLO-BLO 1.25X.2% UL 75915

FLt 913500038 7 1 FILTER=LINE WIHESwTERMS 2848y G135=-003%
[ UE2PU=BEO0E | O 1 COIL ASSEMBELY 2BUBY Q42TUaBEOCE
G 185403t} 9 H TRANSISTOR NPN 2N3TTy 51 +0=3 FhsiSgw FELEE] BNITT)
T4 1854=0063 7 1 TRANSIBTOR NPN 2N30655 81 THeY PUmjisp 28adqg 1854a0063
93 18430232 8 H TRANSISTOR PNF 8] TOw) PD2iSoM FTRMHZ 28489 |883=p252
] 18580252 4 TRANSISTIOR PNP 81 TO=Y PDRiSow FYmaMMZ 2848p 18530252
§2 3otep298 1 H BrITiM, SLIDE DPDY=NS 28480 31012298
83 32i01=2298 i SWITCH, SLIDE DPOTeNS 28480 110102298
81 3160-0311 BLOWER

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3

Tahle 6-3. Replaceable Parts (Cont'a}.

Reference HP Part |c Q Descrinti Mifr
: , escription iVifr Part Number
Designation | Number |D ty P Code
Wy 44275-61601 | 9 1 CABLE ASSBEMBLY, INPUT{LL) (40 M) 28480 04275-61601
w3 04275-51602 | ¢ i CABLE ASSEMBLY, INPUT(LP) (32 M) 28450 04275-61602
W1 04275-51603 [ 1 1 CABLE ASSEMBLY, INPUT{HC) (50 M) FLITH 0A275-61603
i 0427561604 | 2 1 CABLE ASBEMBLY, INPUT (MP) {40 €M) 28480 04275-61604
w8 04275-61605 [ 3 1 CABLE ASSEMBLY, INPUT{AL THRy A3} (40 CM) 28480 04275-61605
W6 04275-61605 1 CABLE ASSEMELY, INPUT {A1 THRU A4} (48 cm)] rsdae 0427561606
W7 G4275-61607 |4 1 CABLE ASSEMBLY, INPUT (A5 THRU A6} {36 oMY 28480 0427561607
"a 04275-61608 [ & 1 CABLE ASSEMBLY, INPUT (A5 THRY AE; (31 ¢y 28489 0427561608
XF1 2110w0565 9 H FUSEHOLDER GAP 122 MAX FOR UL 2848y 21100565
XF1 2110=0565 3 FUSEMOLDER CAP 12A MAX FOR Ui 28489 2i110=0585
MIBCELLANEGUS PARTS
H S040=7219 3 z FRONY LAR FLELY 504027215
2 5060=9805 4 H HANDLE 28480 50603805
3 50609943 1 H $IDE LOVER 28480 50609943
4 5040e7220 1 H REAR (AP 28480 5040=7220
5 PoBagLTR 1 [ SCREpaMACH t0e32 ,375alN=L6 j0u DEG 28480 2680=0472
8 3101222106 3 1 SKITCHePS DPOT ALING 44 280VAC 28480 31012216
7 0870=0368 2 2 SCREW 28480 4576203068
] 21500225 b 2 WASHER 28480 214400225
3 1269=0080 3 4 INSULATORSDIO ALUMINUM HO=ANDY 28480 (20600980
10 3050ug226 ) 4 WASMERFL MTLL NGO, 10 ,203eINeID 2848¢ 3050%0226
11 2749003 5 4 NUTwHEX oW/ LKNR 10a32oTHD J125wlN=THK 00000 ORDER @Y DESCRIPTION
12 $901=049¢ 1 [] DYDDE=FWR RECT t00V L2a Dhsé bhYi3 MR1L2)
13 910nephT0 H 1 TRANSFORMER : 2848y 2100%0870
14 12500118 2 4 CONNECTOR RF BAHC 28480 1250-0118
15 S040an345 1 & INSULATDRPCONNECTOR 28480 SQUGw034E
16 G62U=0260 8 8 SLREWSTPE 4u20 ,GwlNel@ PaNaHDoPHL 8TL 00000 QRDER BY DESCRIPTION
by 219020020 9 8 WABHERLK RLEL NO, § ,1g8<INaID 28480 21%0=0020
15 0540n(BET 9 & INSULATORaSTR Nyl ON BLACK 28480 t3Utapssl
18 062Un0248 H [ SCREWaTPG 8o52 , 75~INaLG HEX wsHRreMD 8TL 28480 BhZEnORUE
2 0370m29%4 0 1 - KNOR 28480 0370%2994
2 2510045 8 4 SCREWGMACH Bulp ,175e]Nelb PAN.HDLPOZ] 20400 OARER BY DESCRIPTION
22 636pep2?0 [ 1 TERMINAL=8LDR LU$. LX=MTG FORagl0e=gER 28480 o36Gm0270
23 10001208 6 1 SHITCH-ROTARY i 28480 3100=1205
24 03p0a1190 5 4 TERMINAL@BLDR LUG PL=MTG FOR=#3/8=SCR 28430 CE60nli90
% 295020001 8 4 NUY=HEXeDBLuCHAM 3/8=32aTHD ,004=]NmTHK 20600 ORBER BY DESCRIPTION
26 50R0aBB06 ] 1 REAR FRAME 28480 5020=68808
27 S060eyBle 1 t TR COVER 28489 50609836
28 URTHuENELT [ O 1 PLATE . 28489 QURT4ap0BYT
2 Q42T8e00602 | 2 2 PLATE SMIELD 2B4Bp 94274np06pR
30 SokpwT202 3 1 TRIM, TOP 28480 50hbeT202
31 S020=B805 8 4 FRONT FRAME 28480 502084805
12 ougtue25002 | 8 1 WINDOW (FREQ) 28480 BHRT 425002
33 0570e1097 2 1 KNDS 2B4BQ t370.1097
34 04275-00200 | 9 13 FRONT PANEL (YHP) 284380 04275-00201
34 04275-0021% | @ H FRONT PANEL (HP) 28480 04275-00211
3% 04gT4=25004 17 2 wWINDOW DIsP, 4,8} 28480 0427425004
8 Tign=1254 1 1 NAMEPLATE ,312aTNuil S4mlNaiG AL 2848¢ Yig0ef254
36 Ti2pegare 2 1 TRADE MARK (YRE) 28480 Ti20s0476
a7 DAET1=50024 | 4 q INSHATOR 208489 427130024
36 29500035 [ 4 NUT»HEX=DBL=CHAM 15/32=32=THD ago0e ORDER 8Y DEBLRIPTION
8 15140038 [ £ BINDING POST A8SY §6L YHO=8TUD 284 165009038
4 1250=0252 [ a CONNECTURRF BNC FEM BGLeHDLE=RR 5(oOHM 28uBg 125099252
41 84271e50625 1 5 [ INBULATOR : eBudp pHat1e50025
42 50a1wn56d 4 1 KEY CAP 2B4BY S041=0804
43 8370endst o H BEZEL 28480 8370eluss
44 i460=1345% 5 2 TILYT STAND 887 28480 jd60wy 05
45 S040s7201 3 4 FOOT(STANDARD)Y 28480 S040e7a01
46 S02nep838 7 q STRUT 2848¢ LEELEETR T
47 0U2T4es0001 | @ 1 ROD (PDWER SWITCW) 28480 aaRTangt001
48 pd2tu=n120p 1o 1 ANGLE (POWER SWITCH) 28480 Q042THe01208
48 04274=40002 § 0 3 SUIDE (ANBLE) FEETIY 42T4uynogd
50 p4274e08pt8 | 0 3 PLATE, SHIELD 28480 04274=00818
51 UETU=00EGY | 3 5 PLATE, BHIELD 28480 04RTar00E0]
52 50609648 H 1 8OTTOM LOVER 2BuBy SChDwFB4E
33 04274-00205 SUB PANEL
54 04275-60203 REAR PAKEL
Bee introduction to this section for ordering information
6-46 *Indicates factory selected value

Section VI

Model 4275 A
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section vi

Model 42754

Eigure 6-1

Major Mechanical Parts - Exploded View.

Figure 6-1.

6-47
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Model 4275A Section VII

Paragraphs 7-1 to 7-5

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION. Table 7-1. Manual Changes by Serial Number,
7-2. This section contains information for Serial Prefix
adapting this manual to instruments to which or Number Make Manual Changes

the contents do not divectly apply. The

following paragraphs explain how to adapt 1851300232 and below A, B, €, D, E, F, G
this manual to apply to other instruments

with lower serial prefixes. 1851300262 and below B, C, B, E, F, G
7-3. MANUAL CHANGES. 1851J00299 and below C, D, E, F, G

7-4, To adapt this manual to your pariicu- 1851300392 and below D, E, F, G

lar instrument, refer to Table 7-1 and make
all of the manual changes 1listed opposite 1851J00527 and below E, F, G

your instrument serial number, Perform
these changes in the summary by assembly, 1851J00577 and below F, G
7-5. If your instrument serial number is 2016J00862 and below G

not Tisted on the title page of this manual
or in Table 7-1 to the right, 1t may be
documented in a yellow MANUAL CHANGES sup-
plement. For additional information about
serial number covevage, vrefer to INSTRUMENT
COVERED BY MANUAL in Section I.
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Section VII _ ' Model 4275A
Table 7-2

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

CHANGE Assembly
Al AZ A3 B4 A5 A6 A7 A8 A9 A0
A U1, U5
C70*
B 2528
¢ C9, Cl4| C59,C61
R11,R12 | R93
RE5,R60
D £98,C99 £10,C30
C1o0 6, C26
E ST
F R174
G UInito
W7

7-2
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Section VII
Table 7-2

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

Assembly

CHANGE

Al

A2 A15

Alb

AZ1

AZ2

A23

No Prefix

7-3
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Section VII

CHANGE A

Page 6-34, Table 6-3. Replaceable Parts, ASUT and U5:
Change the part number for A9U1 and U5 to read:

ASU1; 04274-85021 (PROM)
ASU5; 04274-85015 (PROM)

Note
04274-85031 (new U1) cannot be used with 04274-85015 (o1d U5).
?150, 0?274—85025 {new U5) cannot be utilized with 04274-85021
old U1).

Page 6-22, Table 6-3. Replaceable Part:
Celete the following part:

A5C70%; 0140~0197 CAPACITOR-FXD 180PF +-5% 300WVDC MICA

CHANGE B

Page 6~9, Table 6~3. Replaceable Parts:
Delete the following parts:

A2CR25 to CR28 1901-0040 DIODE~SWITCHING

Page 8-63, Figure 8-45, A2 Component Locations:
Partially change the diagram as follows:

Figure 8-45, A2 Component Locations,

7-4

MUUE ] Y447 0n
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MOge ! 42/5A
Section VII
CHANGE €

Page 6-8, Table 6-3. Replaceable Parts, A2C9 and ({14:
Change the part numbers and descriptions for A2C9 and C14 to read:

0121-0059 CAPACITCR-V TRMR~CER 2 8PF

Page 6-10, Table 6-3, Replaceable Parts, A2R11 and RI12:
Change the part numbers and descriptions for AZR11 and Ri2 to read:

0757-0280 RESISTOR 1K 1%

Page 6-11, Table 6-3. Replaceable Parts, A2R55 and R60:
Change the part numbers and descriptions for A2R55 and R60 to read:

0757-0280 RESISTOR 1K 1%

Page 6-13, Table 6-~3. Replaceable Parts, A3C53 and C61:
Change the part numbers and descriptions for A3Ch9 and C61 to read:

A3(59; 0160-2203 CAPACITOR-FXD S1PF
A3C61; 0160-0134 CAPACITOR-FXD 220PF

Page 6-16, Table 6-3. Replaceable Parts, A3RO3:
Change the part number and description for A3R93 to read:

0698-0084 RESISTOR 2.15K 1%

CHANGE D

Page 6-9, Table 6-3. Replaceable Parts:
Add the following part:

A2£98: 0160-2261 CAPACITOR-FXD 15PF +-5%
Change the part numbers and descriptions for A2C99 and C100 to read:

A2099; 0140-0197 CAPACITOR-FXD 180PF +-5%
A2C100; 0160-2224 CAPACITOR-FXD 1800PF +-5%

Page 6-26, Table 6-3. Replaceable Parts:
Add the following parts:

A6C10; 0160-2262 CAPACITOR-FXD 16PF +-5%
A6C30; 0160-2262 CAPACITOR-FXD 16PF +-5%

Change the part numbers and descriptions for A6C6 and (26 to read:
0160-2224 CAPACITOR-FXD 1800PF +-5%

Change the part numbers and descriptions for A6C8 and C28 to read:
0140-0197 CAPACITOR-FXD 180PF +-5%

7-5

BE_ 1 M Ameren
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Section VII

Page 8-63, Figure 8-45. AZ Component Locations:
Partially change the diagram as follows:

Figure 8-45. A2 Component Locations:

Page 8-63, Figure 8-46. AZ Schematic Diagram:
Partially change the diagram as follows:

— ALC AMPL. .

C95j_ R34

8.1 Ri35 §315
% mzs 23" sLit

31LEK pmd |
®133]
100
—4
R4 LRIZQ
459 3499 |,
Ri4z 8
34.8K
Ri4Q

e %w ¥

Figure 8-46.- A2 Schematic Diagram.

Page 8-71, Figure 8-57. A6 Component Locations:
Partially change the diagram as follows:

Figure 8-57. A6 Component Locations.

7-6

{"IPAUC T TTLef Wil
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4L /oA

Page 8-72, Figure 8-58 (B). A6 Schematic Diagram (Sheet 2 of 2):
Partially change the diagram as follows:

CRiG

Figure 8-58 (B}. A6 Schematic Diagram.

CHANGE E

Page 6-25, Table 6-3. Replaceable Parts, A5S1:
Add the following part:

A5S1; 3101-1274 SWITCH-SL SPOT

Page 8-69, Figure 8-54. A5 Component Locations:
Partially change the diagram as follows:

L-RBE—

Figure 8-54. A5 Component Locations,

e

Section VIL

7-7
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Section VI

Page 8-69, Figure 8-556. A5 Schematic Diagram:
Partially change the diagram as follows:

Lz{

S LS o

WA

Lig

S PR e e |

<
1
2

13 & h b N7
P 2 127 oK oK

;
l

Figure 8-55. Ab Schematic Diagram:

CHANGE F

Page €-12, Table 6-3. Replaceable Parts, AZR174:
Delete the following part:

AZR174; 0683-1015 RESISTOR 100+-5%

CHANGE G

Page 6-33, Table 6-3. Replaceable Parts:
Change the part number for A9MPU BOARD ASSEMBLY (STANDARD) to read:

0427566513

Page 6-34, Table 6-3. Replaceable Paris:
Add the following parts:

A9UZ; 04274-85022 1C, PROM, PROGRAMMED
A9U4; 04274-85014 IC, PROM, PROGRAMMED
ASU6; 04274-85016 IC, PROM, PROGRAMMED
ASug; 04275-85058 IC, PROM, PROGRAMMED

Change the part numbers and descriptions for A9U1/U3/U5/U7/U10 to read:
ASUT; 04274-85031 IC, PROM, PROGRAMMED
ASU3; 04274-85013 IC, PROM, PROGRAMMED
A9U5y 04274-85025 IC, PROM, PROGRAMMED
ASU7; 04275-85057 IC, PROM, PROGRAMMED
AQU1IC; 04274-85019 IC, PROM, PROGRAMMED

Page 6-35, Table 6-3, Replaceable Parts:
Add the following parts:

AIWT7 to W10 8159-0005 WIRE 22AWG W PVC 1 x 22 80C
7-8

Mndal &27R4
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Model 4275A
Section VII

Page 8-50 and 8-76, signatures table:
Change the table as follows:

This tabie can be used to check signatures at AUT thru A9UT0 RGM's. Signature test point
is established at input of Data Buffer {pins 8 thru & of AOU31 and A9U32) instead of the
respective ROM outputs (ASU1 thru ABUI0). This signature 1ist can be used for units with
its serial number suffixes of -00266 and above.

For other instruments whose serial number suffixes are earlier than 00266. check that un-
stable signature display appears or that output states of these ROM's pull up and pull down,

If you find above states active in earlier instruments, the program contents in these ROM
may be alive,

TEST PIN N 258 NAME osa-12 | psa-14] psa-15]psA-16| 0sA-17 | DsA-18 | Dsa-19 DSA-20 |DSA-21pSA-13
ShMAL resy 80, | asur four | Ao | Aave [ AUT L mout | Az |aous |aou7 | ASUIO
WINDOW(+5V) PgiN;in-za 7550 | P254 | P254 | P254 | P25a | B26P | 826P | B26P | 826 | B26P
DBO U3T pin-3 | 475p | 853H | 7994 | 264C | OHSH | HOB4 | TFFU | 4840 | ODAC | UUPA
DB pin-4 | 594H | AOAH | 307F | 0BCA | UD2C | UUOF | HZOP | 63UF | 69F4 | HAUH
DB2 pin-5 | Fa97 | 57U9 | HPF4 | 9FBF | 8102 | AGTA | 7303 | CP67 | FAT5 | AG3F
DB2 pin-6 | H561 | HO26 | 3794 | CP1U | 741F | 6927 |23FF | 9587 | 2170 | 3094
DB4 U32 pin-3 | BOTF | C6UC | 2083 | 5H23 | A2HZ | AOFP | 3987 | F598 | 4HCH | 565C
985 pin-4 | 8F6H | 2562 | 5410 | UB99 | 2uny | 6824 | HFOS | UF8D | F389 | 50TH
DB6 pin-6 | 2116 | AF61 | 69HH | BYPP | 3265 | FF7P | USB8 | 521H | 4092 | 39A1
DB7 | pin-6 | UFF8 | 56PC | OP76 | FPEF | 52AC | UATH | A33H | 5HSC | AUGF | F4s54

7-9
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Section VII

Page B-76, Signature Connections tables:
Add the tables for DSA-18, DSA-19, HSA-20 and DSA-Z1 as follows:
Change the table for DSA-12, DSA-14, DSA-15, DSA-16 and DSA-17 as follows:

Signature Gonnections Window {+5Y): CCC3  Signature Connections Window {+5V) : P24
DSA NO START STOP CLocK AG DSA-SW DSA NO START STOPR CLOCK A9 DSA-SW
DSA-10 A9Tp-13 | A9Tp-13 A9Tp-7 iore .E oN DSA-16 | ABU16-13| ASUYE-12] A9Tp-6 fore

1RQ “\_ —\\_ _/' (Nx?g,s} —\_ f .\— E )

Signature Connectiocns Window {+5V) : 0003 Signature Connections Window {+5Y) : P254

DSA NO START STOP €LOCK A9 DSA-SH DSA NO START STOP €LOCK A9 DSA-SH
BSA-1T | A9Tp- 3 | ASTp~ 3 | A9Tp-6 |orefr DSA-17 | ASU16-15] AQUI6-14] ASTp-6 |orerf

R R R BRI RN RN E

Stgnature Connections Window {+5Y) : 755U Signature Conrections Window (+5V) : 826P

BSA NO STARY STCP CLOCK AS DSA-SH DSA NG START STOP CLOCK AS DSA-SW
DSA-12 | AQU27-11 ASUTE-5] A9TD-6 |oee

ON

i on DSA- 18 | A9 U6~ | ASUTE-T | A9Tp-6 joerg
NOP NOP
IR AR W | SAIN
Signature Connections Window {45V} : 826P Signature Connections | Window (+5¥) : 826P

DSA NG START STOP CLOCK AS DSA-SW OSA NO START STOP ELOCK A9 DSA-SH
DSA-13 | A9 U22-9 | AQUIO-20] ASTp- 6 |ors E oN DSA-19 | AU16-11| ASUT6-10{ ASTp-6 |orr

(NBO] ?; ) -\- —/.. _\— NOP

{(u3) _Jfr“ “;/ﬂ —3\¥u .gsé N

Signature Connections Wwindow {+5Y) : P254 Signature Connections Window {+5V) : 826P
OSA NO START STOP CLOCK A9 DSA-SH DSA NG START STOP CLOCK AG DSA-SW

DSA-14 1 ASUT6-9 | AQUT6-7 | ADTp- 6 |osef on 0SA- 20 [ A9U16-13] AOUTE-T2] A9TR-6 joerp on
NOP NOP

w2 | S| A TR w | /R

Signature Connections Window (#5Y) : P254 Signature Connections Window {+5Y) @ 476P

DSA NO START SToP CLOCK A9 DSA-SH OSA NG START STOP CLOCK AS DSA-SH

DSA-15 | ASY16-11] AQUT6-10] AITp-6 iorrp oN DSA- 21 | AQU16-15| AQUT6-T4] AQTP-6 |oer
NOP E

L(U3,4) \ -/_ _\\_ NOP

ON

(PR

7-10
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Section YII

Page 8-77, Figure 8-63. A9 Component Locations:
Partially change the diagram as follows:

S0

-Gzaipin ¥ %

101 LdO ¥04 ATINO -

£00 1d40 H04 AINO--

Figure 8-63. A9 Component lLocations,

7-11
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Model 4275A

Section VIO
Paragraphs 8-1 to §-10

SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. This manual section provides the infor-
mation and instructions required for service
ing the HP Model 4275A MULTI-—FREQUENCY LCR
Meter. Included are Theory of Operation and

Troubleshooting Guide with Circuit Schematics.

The Theory of Operation describes fundamental
orinciples and circuit operating theory of
the 42758 with block diagrams. Circuit sche-
matics, locator 11lustrations, troubleshoot-
ing guide, and other technical data necessary
for repairs are integrated 1into the service
sheet foldouts. An illustration of the in-
strument interior is shown in Figure 8-49,

Note
When the instrument circuitry
expanded capabilities provided by op-
tional equipment, vrefer 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 TG SERVICE PERSONNEL. H-P SERVICE
OFFICES OFFER YOU THE BEST ANSWER TO
YOUR PROBLEM. A GUIDE 710 YOUR LOCAL
H-P SERVICE OQFFICES MAY BE FOUND ON THE
BACK COVER OF THIS MANUAL,

8-3. THEQRY OF OPERATION.

has been or-

basic theory, a

8-4., This theory of aperation
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 4275A instrument tech-
nigue adapted for accurately measuring the
BUT and for fully achieving automated meas-
urement performance. The block diagram dis-
cussion describes the averall circuit operat-
ing thecry of the 4275A 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-
Jence, when servicing the instrument, a cir-
cuit description 1s included 1in the service
sheets.

8-5. TROUBLESHOOTING.

8-6. This troubleshocting guide provides in-
stryctions and information for locating a
Faulty circuit instrument component that re-
quires service, A1l instructions consider
the safety of service personnel whe 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-
ticning circuit board assembly.

The guides for locating a defective component
are civen 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 Tisted
in Table 5-0., The table includes: type of
instrument required, critical specifications,

use, and recommended model. If the recom-
mended model 1is not available, equipment
which meets or exceeds critical specifica-
tions tisted may be substituted.

8-9, REPAIR.

8-10. Repair explanations telt? how o re-
place defective circuit components.  The re-

commended veplacement procedures Tor compo-
nents and parts which require special repair
replacement tools, or test equipment should
be chserved. Lorrect disassembly and the
exchange procedures for such special parts
are outlined in Paragraphs 8-89.

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

8-1

"
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Section VIII
Paragraphs 8-11 to 8-14

8-11, BASIC THECRY

g8-12, To ascertain unknown ac impedance
values, most modern instruments use a bridge
circuit or the vector voltage-current mea-
syrement method. The vector voltage-current
method applies a test frequency signal to
the sample to be measured and calculates
the unknown Jmpedance as the ratio of the
test signal voltage to the sample current
detected. As this method permits a multi-
terminal measurement circuit configuration
(three terminal, kelvin connection, or four
terminal pair) which can eliminate the ef-
fects of residual impedances in the measur-
ing circuit and, in addition, because the
measurement circuit s relatively simple,
wide range capabilities can be featured.
Furthermore, the balance control that is
typically wused in a bridge circuit 1is not
required. This hardware advantage facili-
tates high speed measurement and ease of
operation, The 4275A employs vector voltage
current measurement architecture in its mea-
suring circuit.

Model 4275A

8-13. Figure 8-1 {s the block diagram of
the 4275A., In the figure, the measuring
circuit is denoted as a bridge circuit con-
sisting of the unknown sample, a Range Re-
sistor, Null Detector and Moduiator. Actu-
ally, the 4275A incorporates the advantages
of an auto-balance (controlled) bridge to
extend the measurement capability of the
vector voltage-current measurement method at
high frequencies. The principle of the
A275A vector measurement method 1s outlined
in Figure 8-2 comparing it to an ordinary
vector voltage-current measurement method.

8-14, If the range resistor value is appro-
priately set, the "bridge" circuit is auto-
matically balanced for the DUT impedance un-
der control of the Null Detector and Modula-
tor. When the bridge is baltanced, the po-
tential at Lpot (Lcur) terminal s zero
volts., The curreni flowing through the DUT
is then equal to that flowing through the
range resistor. The DUT current is related
to the voitage across the range resistor by
the following equation:

TEST SIGNAL BRIDGE CKT PROCESS AMPL. VECTOR VOLTAGE RATIO DETECTOR
GENERATOR ~ A \ A -~ A .
Crystal ﬁggie "
Osciliator || HpoT : A

& Range
! puT Resistor ‘\
Down HCUR LCUR r
Counter i ’ Oual Slope

A LPOT \ \\ \ ODQOO/A b rer

m Null Det, T~~~ "~ ——~ N \\ / onverte
f Yl
I R s it SRR
I - - ; Pl } I
! R
; ' ——-={ Phase i { o :
E ! i JVo Voo i ! ; } L
E Phase ‘ . 1 L1 L__| DIGITAL CONTROL
i Shifter | i Summing ! Iy b
l je0° | | Fauri]l . Ampl. | | L____| AND DISPLAY
Lo e i plier N SECTION
; AN i |Mwn- | S ——
; plier :______
| - -
; Modulator I
5 |
e o e o e e e e e e v 2o e s i e o e e e e e e o |

Figure 8-1.

8-2

427548 block Diagram.
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Edut _ Err
Zx Rr
Where Edut is the voltage applied to the DUT
(that is, the test signal voltage),
Zx is DUT impedance value,

Err is voitage across range resistor,
Rr is range resistor value,

ix = memmmneen (8-1)

The unknown impedance Zx {or admittance Yx)
can be calculated from the measured Edut and
Ery signals as:

w ——-——Edat __________ -
Zx = Rr Err (8-2)
. 1 Epr
or YX P _R_’F m __________ (8...3)

The Process Amplifier selectively and seri-
ally feeds the Edut or Err signal insequence
to the Vector Voltage Ratioc Detector section.
Selection rules and timing for this opera-
tion are described in paragraph 8-16.

8-15, In general, the vector voltage ratio
Err/Edut  {or Edut/Err) is measured in the
following manner:

Figure 8-3 is a graphic representation of
the Edut and Err signal vectors {Edut signal
1s taken as the reference for the phase an-
gle of the Err signal}. The Err signal
vector can be divided inte its real and
imaginary components:

Err = Ea + JEb -=-n-mmmee (8-4)

The vector ratios Ea/Edut and Eb/Edut vepre-
sent the real and imaginary components of
the unknown admittance, that is, the conduc-
tance and susceptance valtue of the sample,
respectively., The vector voltage components
La and Eb are obtained by phase detecting
the Err signal using detection phase signals
which have 0% and 90° phase angles refer-
enced to the Edut signal. A dual siope in-
tegration technique 1is used for measuring
the ratio of the Ea (or Eb) and Edut signals
In & typical voltage ratio measurement, an
integrator charges and discharges in propor-
tion to the Ea and Edut signals, respective-
ly, as illustrated below:

= Ty aF?— Ta et

T1: Charge period by Ea signal
TZ: Discharge pericd by Edut signal

The charge and discharge relationship is re-
oresented by the follewing equations:

k1-Ea-T1 + k2-Edut-T2 = 0

ke _ T2

K Edut = 7T

{k = constant)

Section VIII
Paragraphs 8-15 and 8-16

As the charge time T1 is fixed, the Fa/Edut
value {conductance value) can be derived by
counting time T2. The ratio for the Eb and
Edut signals are also derived in the same
manner.  Thus, bhasically, two integrator
operating cycles are performed in one mea-
surement.

jeb

Er,

o edut

eq

Basic Vector Detection

€a measurement b measurement
cycle cycle

Usual Vector Voltage
Ratio Measurement.

Figure 8-3.

8-16., The 4275A employs a velative phase
detection method to enhance its measurement
accuracy over a broad measurement frequency
region.  The basic vector ratio measurement
method, cutlined in the above paragraph, re-
gquires that the detection phase signals must
be exactly in phase or at right angles with
respect to the Edut (or Err) signal. How-
ever, 1in actuality, it is difficult to pro-
duce detection phases with high accuracy at
the muitiple test frequencies ranging from
10kHz to 10MHz at which the instrument oper-
ates. This is because of the phase shifts
in the detection phases that are incident to
the amplifiers, lines and other circuits,
Furthermore, the S/N ratio of the Edut sig-
nal is apt to be degraded because measuring
circuit 1is exposed to external fields., The
relative phase detection method improves
vector component detection accuracy by elim-
inating performance Timitations attributable
to these effects.
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err

edut

Figure A. Low Freguency Vector
Voltage-Current Method with Feedback
Amplifier.

In the low frequency vector voltage-cur-
rent method, a high gain amplifier which
has a feedback resistor (range resistor)
_Rr operates as current-to-voltage (I-V)
converter, The feedback amplifier causes
a range resistor current Ir equal to DUT
current Ix to flow {irrespective of the
range resistor value). Amplifier output
voltage Err is equal to the product of Rr
and Ir vaTues. Thus, the Err voltage is

proportional to DUT currvent Ix. The IX
value is calculated as follows:
Edut _ Err
== "R

Accordingly, the DUT impedance value Zx
can be derived by measuring the Edut and
Err voltages:

Edut

Zx = Rr Frr

As is explained in the feedback theory,
the voltage at the "L" terminal is approx-
imately zero volts  (virtual ground).
Thus, the range resistor value has no ef-
fect on DUT current Ix (the Ix value s
determined only by the test signal voltage
and DUT value). Though this method fea-
tures simple circuit configuration and a
relatively high accuracy, it is difficult
to design a range resistor amplifier which
can cause the range resistor feedback cur-
rent to be in exact proportion to the DUY
current (with negligibly iow phase shift}
at high freguencies,

edut

“Nuil
Detector

i Modulator —

An auto~balance bridge employed in the
4275A operates to establish accurate DUT
current-range resistor current relation-
ships such as outlined above. To cause an
accurate range vresistor current to flow
{at high frequencies), the amplitude and
phase of the Err signal 1s appropriately
controlled by the Modulator. See Figure
8-2B. When the bridge circuit is unbal-
anced, the Null Detector picks up the un-
balance current through the UNKNOWN "L
terminai. The null detector cutput vector
indicates how the bridge is urbalanced for
the real and imaginary vector components
of the Evr signal. The Multipliers devel-
op products of the null detector output
vector components and the orthogonal vec-
tor signals which are produced from test
frequency input signai. As a result of
this multiplication, the real and imagi-
nary vector component magnitudes of the
null detector output signal are transfer-
red to the orthogonal vectors of the test
frequency input signal. The summing am-
nlifier compounds the multiplier output
signal vectors to establish the Err signal.
The Err signai is, conseguently, & revarse
directional vector for the null detector
input, that is an unbalance curvent (the
summing amplifier performs an inverting
amplification). The Err signal responds
to the unbalance current so as to suppress
an increase in the unbalance current. The
Err signal vector ds controlled with re-
spect to the individual magnitude of the
real and imaginary components of the un-
balance current, Thus, the unbalance cur-
rent approaches exact zero {for both vec-
tor components)., This balance control
loop operates quickly and continuously.

Null E)etec!or Outpur Signal
r—‘“ﬂ

a® &;se Detegtor
|
I

Summing

{)" i a

mpi.
osc Phase : £
>""“' - i
Shifter | 90° L
Signo!

Muisiptier

4275A Modulator Operating Principle.

Figure B. 4275A Vector Voltage-
Current Method with Auto-balance
Bridga.

Figure 8-2.

8-4

&275A Vector Voltage-current Method.
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This method uses a set of detection phase
signals each different by exactly 90 degrees
in phase from the other., HNeither of the de-
tection phase signals need be in phase with
the Edut (or Err) signal, With these detec-
tion phase signals, both Err and Edut sig-
nals are respectively divided into orthogo-
nal phase components. See Figure 8-4, Im-
padance or admittance values of the DUT are
calculated from the four phase components
Fa, Eb, Ec and Ed in accord with the follow-
ing equations:

_ o Edut _ o Ec+ jEd
Ix = R o = R BT SED
" EaFe + EbEd + j{FEaFEd - EbEc)
= Rr\ {az ) Eb2 R (8...6)

Yy = 1 Err _ 1 EatjEb
Rr Edut  Rr Ec+ jEd

= Rp Eakc + EbEd + j{EbEc ~ EaEd)
Ec? + Ed?

The calculated Zx and Yx values are constant
for the rotation of the coordinate axes
around the origin. Therefore, the phase re-
tationships of the detection phase signals
and measurement sigrals {Err and Edut) have
no effect on the calculation results if the
relative phase angle of the detection phase
signals s exactly 90 degrees. Since any
possible phase shift in the circuits rotates
both the 0° and 90° detection phases by the
same angle, an exact orthogonal phase rela-
tionship is maintained. Consequentiy, accu-.
rate detection of the vector components over
the entire test frequency range is enabled.

- (8-7)

jept

jed

Yo1, Voz: Orthogonal phase
detection signals
Figure 8-4. 4275A Relative Vector Detection.

Section VIII
Paragraph 8-16

Resistance and vreactance (conductance and
susceptance} values of the sample are calcu=
lated as follows:

EaEc + EbEd

Rx = Ix | real=Rr S TRz T (8-8)
Xx = Ix | imaginary =Rr 5%§§§;§§§9--Q—ﬂ (8-9)
Gx = Yx | real =Rr E%%%{%%%%Q ~~~~~~~ (8-10)
Bx = Yx | imaginary = Rr EbEc - Eakd ___ {8-11)

Ec? + Ed?

To measure the magnitude of each vector com-
ponent (Ea, Eb, Ec and Ed), the phase de-
tected vector voltages are sequentially con-
verted to time periods. In the first inte-
gration cycle, for example, the Ec voltage
charges the integrator for a constant time
T1. The decay slope in the infegrator dis-
charge period is developed by using a dc
reference voltage ( Es or ~Es) as in the
popular dual slope DVM method. Relationship
of the integrator input voltages and time
periods are:

|
iLE-?; R Fz ——an-l

k1EcT1 = k2EsT2

Ec = k-Es & ECOT2 ~---- (8-12)
Where, constant k is the product of: (process
amplifier gain) x (phase detector efficiency)
x {integrator time constant).

Note

The integrator charge time con-
stant {T1) s set to a multiple of
the salected test frequency cycle
period and is approximately 10ms.
This supresses the effects of any
phase detector output ripple volt-
age which can not be fully filter-
ed out because a small filtering
time constant is used for shorten-
ing transient response time. The
result of charge time (T1) control
is stable measurement display out-
puts with Tow fluctuation.

8-5
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Section VIII
Paragraphs 8-17 to 8-19

The dual slope integration operation is done
in four cycles to measure times T2 for Ea,
Eb, Ec and Ed vector componrents (Ta, Tb, Tc
and Td) 1in one measurement. The timing of
the vector voitage ratic detector input/out-
put signal is illustrated in Figure 8-5.

8-17. Eguations 8-8 through 8-11 can be re-
prasented in terms of the counted time peri-
ods Ta, Tb, Tc and Td as follows:

- Jafc + IbTd . . -
RX = 12 S ——ps (8-13)

. Jald - TbTc
TaZ + Tb?

_ TaTc + TbTd
&= T wTar

. IbTc - TaTd
Tc? + Td2

XX

Bx = = ——gi5= wmmm————--
When the sample impedance value is measured
on a range below 1000, the 4275A calculates
the vector impedance component values Rx and
Xx. For samples which have higher impedance
values, the 42757 calculates the vector ad-
mittance component values Gx and Bx, Other
measurement parameter values are subsequent-
Ty calculated from the measured Rx and Xx
(Gx and Bx) values using memorized parameter
conversion formulas.

8-18. When a high impedance sample 15 mea-
sured, a constant test signal voltage is ap-
plied to the sample irrespective of the sam-
nle value, Therefore, the Eref voltage is
constant and the voltage across range resis-
tor (Err}) changes 1in proportion to the
sample value., On the other hand, when a lTow
impedance sample is measured, a 1000} source

Model 4275A

rent to flow through the sample. In this
case, the range resistor voltage Err is con-
stant and, the voitage across the sample
(Edut) is proportional to the sample value,
The relationship of the test signal voltage
and current to the sample impedance value is
given in Figure 8-6.

8-1%, The dual slope A-D conversion se-
quence adds two auto offset cycles to elimi-
nate the effects of residual dc offset volt-
ages in the Vector Voltage Ratio [Detector.
One offset cycle precedes the four vector
measurement cycles each time a measurement
is taken. When (and only when} the test
frequency is set at 2MHz or a higher fre-
quency, another offset cycle follows after
completion of the vector measurement cycles.

During the offset measurement periods, the
process amplifier {Edut and Err} selector
switches are opened to accept no input., The

integrator develops a low Tevel dual slope
waveform and time TO (T5) is proportional to
the comprehensive residual offset voltage at
the integrator cutput. At high freauencies,
the offset measurement is performed for each
of the 0° and 90° detection phase operations
because the residual dc offset voltage dif-
fers for the respective detection phases.
Times 70 and T5 are arithmetically subtract-
ed from the counted vector measurement time
values as:

Ta' = Ta = T0O
o' =Th - TO
Jc' = Tc - T5
Td* = Td - T5
where the prime mark (') dindicates compen-

When an offset measure-
is not Jimplemented, time

sated time values,
ment cycle (T5)

resistor (test signal generator output re- value TO is used for (instead of) T5.
sistor) causes a constant test signal cur-
QOffset €¢ Megsurement €a Measurement € d Measurement b Measurement Qffset
Measurermnent Edut {0°} Err (0°) Edut {90°} Err (90% Measurement
Vo (O"’} . VO(QOE)
—
\ p—N
_.—” N
i |
e T I
a— Tg . P T ey T o =— Tg = Tg - Tg —-9
""H! i —=d T e — YR e —= T3 e T4 st e e B R e
i 11g Ts
¢ . Charging Time {iOms) To : Data Transfer and Integrator Reset
To thru T4 . Discharge Time oC Vo thru V4

Figure 8-5.
8-6

Integrator Vector Voltage Ratio Detection Timing.
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Ix  Constant ! Constant '\ Eosc
5 Current Voltage
Eosc g
i00 oscC
I
|
\\1’
|
|
l —
100 a Zx
<%— ERR ———>i<—— eouT SRS
Constant Constant

Figure 8-6. Test Signal Voitage and Current
Relationship to Sampile Impedance.

8-20. Range resistor value 1is selected as
either 1000, Tk, 10kg and 100k depending
on the BUT value. To magnify measurement
range capabilities, the process amplifier
gain can be attenuated by 1/10 or 1/10C.
This permits developing vector voltage ra-
tios equivalent to that obtained when lower
or higher range resistor values are ysed.
For example, when the process amplifier gain
is decreased by 1/10 during integrator
charge or discharge periods, the calculated
Rx and Xx values are 10 times that measured
without the attenuation process.,

Note

When Ea and Eb signals are attenu~
ated by 1/10 in Process Amplifier,
calecurated resistance value Rx s
magnified and is given by the
equation below:

0.1 Eafc + 0.1 EbEd

RX'= Rr (6.7 ta)2+ (0.7 Eb)2
- Lakc + EbEd _
= ]ORYW_ 10Rx

8-21. Zero Offset Adjustment (Open and
Short) function measures residual impedance
of the test fixture under short-circuit con-
ditions and residual admittance under open-
circuited conditions. Correction calcula-
tions in the subsequent DUT measurements are
made using the following equations:

. Im -~ 7o

Zc = ToVezrm ~ooee- (8-17)
. Ym~ Yo

YC = _T_._:_ZB.VFB. _________ (8..,]8}

Where, Zc:
: Corrected admittance value

: Residual impedance value

: Residual admittance value

: Measured DUT impedance value
- Measured DUT admittance value

Section VIII
Paragraphs 8-20 and 8-21

Corrected impedance value

8-7
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Section VIII
Paragraphs §-22 to 8-28

8-22. BLOCK DIAGRAM DISCUSSION
8-23. A6 OSCILLATOR

8-24, Demands for accurate and high resolu-
tion measurenents necessitate a stabie test
frequency signal of high accuracy with low
distortion {including minimum harmonics and
noise). To generate 10 standard spot test
freguencies, the 80MHz and 32MHz crystal
oscillator frequencies are first counted
down to 8f {8 times the selected frequency)
signal.  The 80MHz oscillator provides the
source frequency for the 10kHz, 20kHz 100kHz
200kHz, 1IMHz, 2MHz and 10MHz test frequen-
cies, For 20kHz, 200kHz and 2MHz frequen-
cies, a 16MHz source frequency divided down
{by 5) from 80MHz oscillator frequency is
used. On the other hand, a 32MHz oscilla-
tor provides the source frequency for the
40kHz, A00kMz and 4MHz test frequencies.
The source frequency signals are gated for
selecting the decade down-counter input fre-
quency signal (to be divided into Tower test
frequency signals). Source frequency selec-
tion and frequency count-down rules are sum-
marized in Table 8-1.

8-25., The sinusoidal waveform synthesizer
generates a periodic staircase waveform
whose envelope 1is similar to a sinusoidal
waveform. The staircase waveform has appro-
priate step voltages developed by level syn-
thesis civcuitry 4n synchronism with the
"8f" pulse signal. See Figure 8-8. A Har-
monic Supresscr Adjustment control permits
adjusting the step voltage Tlevels so that
the periodic staircase signal, whose cyclic
period is that of the selected test freguen-
¢y, includes only lower order magnitudes of
the third and the fifth harmonics (theoreti-
cally, even degree harmonics are not includ-
ed in the signail.

Model 42754

8-26. The three LPF{Low Pass Filter) stages
pass the fundamental of the sinusoidal wave-
form synthesizer output signal and eliminate
the harmonics to a level of -50d¢B or more
from the fundamental. The filter rotl-off
frequency automatically follows the input
fundamental frequency so that the filtered
output (sinusoidal waveform) is maintained
at a constant level. Operating theory for
the frequency follow-up filter circuit s
illustrated in Figure 8-9. The roll-off
frequency control range is varied to cover
all test frequencies 1in three decade ranges
as follows:

Range 1: 10kHz to T00kHz
Range Z: 100kHz to TMHz (excludes 100kHz)
Range 3: 1MHz to TOMHz (excludes 1MHz)

Because the test frequency always comes at a
particular point on the characteristic siope
of the filter, the filtering effect{harmonic
rejection) is constant for all test frequen-
cies.

8-27. 1-3-5 step test frequency {Opt. 004},
Option 004 unit employs 24MHz instead of the
standard 32MHz crystal oscillator frequency
and 40MHz divided down from 80MHz {by 2) in-
stead of the 16MHz source frequency. Fre-
gquency selection method for option 004 test
frequencies is sunmarized in Table 8-2,

8-28. Installation of a special test fre-
quency option adds a crystat vrescnator to
the oscillator civcuit which has a resonant
frequency which is appropriate for use at
the optional frequency. Additionally, ap-
propriate inductor and capacitor values are
used as blank circuitry to complete the op-
tional oscillator circuit,

B80MHz Crystal
Oscillator
"‘"““"’"”""L{)ivider +10
Sawiooth
32MHz Crystal Down |, g af | S Low Pass Low Pass
Oscillator Counter Selector Waveform Filter | Filrer 2 bo=To A2
UH-U13 [ Synthesizer
“““““ +100C

r 1
| Opt. Freq. | ‘
| osciligter |
L 4

Figure 8-7. A6 Oscillator Block Diagram.
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o TJUUYULY

®
1

() 8f signal

® ()@ Divided 8f signal
Sinusoidal Synthesizer output

Filtered output
(test freguency signal)

Figure 8-8. Sinusoidal Synthesizer Waveforms.

Section VIII
Paragraphs 8-29 to 8-32

8-29. A3 POWER AMPLIFIER

8-30, The sinusoidal test frequency signal
of 500mVrms is processed in the Power Ampli-
fier section to allow control of test signal
amplitude and the application of any desired
de bias. Additiconally, the modulator output
signal (Err) flows in the other amplifier
channel which has almost the same circuit
configuration as that for the test signal
channel, The modulator output signal ampli-
tyde is also controlled in proportion to
the test signal amplitude tTo maintain the
bridge balance condition constant. The 1/10
and 1/100 attenuators in the middle stage
amplifiers provide attenuation linked to the
test signal tevel MULTIPLIER control. Front
panel 0SC LEVEL control changes feedback am-
plification gain of the preamplifier stages.
The power amplifier circuit feeds the test
freguency signal to the DUT and the modula-
tor signal to the range resistor circuit
with Tow amplifier ouiput impedance.

8-31. A1 RANGE RESISTOR/NULL DETECTOR

8-32, The Al board assembly combines two
circuit sections: the Range Resistor circuit
{on the upper part} and the Null Detector
(on the lower part of the circuit board).

1) Range Resistor circuit.

To ensure accurate range resistor value and
minimum residual reactance (mainly stray ca-
pacitance) effects, an adjustment potentio-
meter and a phase compensaticn trimmer ca-
pacitor are provided in association with in-

CdS phoio cell

variable resistor

_Leve!
Detector

Compqro?r 1

DC reference
voltage

Theoretical filter circuit

Atrtenuation

Rol1-0ff frequency moves so that
filtered fundamental signal level
is constant.

[
!
[
|
I
|
[
[
!
!
I
!
I
I

i %2 fz

Input frequency follow-up filter
characteristics.

Figure 8-9. Frequency Follow-up Filter Operating Theory.

8-9


https://www.manualsplus.com/

Section VIIE
Tables 8-1 and 8-2

dividual range resistors. The CMR (Common
Mode Rejection} amplifier properly compen-
sates for any voltage drop in the range re-

sistor signal which is caused by impedance
inherent in the internal cabling. The Cable
Length Compensator delays the range resistor
signal to offset the effect of Tong test ca~-
bles (when Im test cables are used).

2) Null DBetector

Bridge unbalance vector current is converted
into a vector voltage at the I-V converter
output. To improve amplifier gain at high
frequencies, the I-V converter employs a
staggerad amplifier circuit configuration.

Model 4275A

Because I-V converter feedback magnitude
varies depending on the DUT impedance, the
feedback circuit element value is changed in
response to selection of measurement range.

The Level Normalizer Amplifier amplifies the
unbalance signal vector voltage maintaining
the output signal Tevel constant (irrespec-
tive of the O0SC LEVEL control setting).
These gain controls (in the I-V Converter
and the Level Normalizer Amplifier) suppress
variations 1in the bridge balance control
loop gain. Consequently, bridge balance
settling time (transient response time when
bringing the bridge into balance) s almost
equal for various measurement coenditions,

Table 8-1. Test Freguency Selection (Standard).
Test Sigral | Oscillator source Division fraction Total divisien 8f
frequency frequency 15t 2nd ard fraction frequency
10kHz BOMHz 1/10 1710 1/10 1/1000 BOkHz
20kHz 16MHz 1/10 1710 — 1/100 160kHz
40kHz 32MHz 1/10 1/10 - 1/100 320kHz
100kHz 80MHz 1/10 1716 - 1/160 800kHz
200kHz 16MHz 1/10 — — 1710 1.6MHz
400kHz 32MHz 1/10 - — /10 3.2MHz
1MHz 80MHz 1/1¢ — - /10 8MHz
2MHz 16MHz s e o . 16MHz
dMHz 32MHz — - - — 32MHz
10MHz 80MHz — — — e 80MHz
Table 8-2. Test Frequency Selection (Opt. 004).
Test signal | Oscillator source Division fraction Total division 8f
frequency frequency Tst Ind Ird fraction frequency
18kHz 80MHz 1/10 1/10 1710 1/1000 80kHz
30kHz 28MHz 1/10 1/10 — 1/100 240kHz
50kHz 40MHz 1/10 1/16 o 1/160 400kHz
100kHz 80MHz 1/10 1/10 — 1/160 800kHz
300kHz 24MHz /16 - e /10 2.4MHz
500kHz 43MHz /16 — — 1/10 4MHz
TMHz BOMHz 110 — e 1/10 8MHz
3MH2. 24MHz — — — — 24MHz
5MHz 40MHz — — - — 40MHz
10MHz 80MHz — — - — 80MHz

8-10
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8-33, A2 MODULATOR

8-34, Simplified block diagram of the A2
Modulator is shown in Figure 8-10. The test
frequency input signal, which is transformed
into & range resistor signal (Err) for
counter-balancing the bridge circuit, splits
into 0° and 90° phase signals at the Phase
Shifter output. The auto-phase adjusiment
circuit adopted in the phase shifter contin-
uously operates to bring the relative dif-
ference in phase of the phase shifter output
signals to an accurate 90 degrees. Discrim-
ination of the phase difference is performed
by phase detecting the 90° phase signal us-
ing the 0° phase signal as the detection
signal, When an accurate 90° phase differ-
ence occurs, the detector signal level is
zero, The phase detecter output voltage
controls the 907 phase shifter so that the
phase errer is minimum.

8-35. Nuli® detector output signal 1is phase
detected to extract the vector compcnents of
the unbalance current. DC levels at the in-
tegrator outputs are proportional to magni-
tudes of the null detector signal vector
components, These dc voltages, proportional
to the 0° and 90° phase components of the
unbalance current, are the control signais
for transforming the test frequency signal
(divided into 0° and 90° phase signals) into
the reguired Err signal. The Phase Tracking
Amplifiers compensate for any phase shift in
detection phase signals to ensure accurate
phase detector outputs over the entire test
frequency range.

8-36, The Multipliers are the key circuits
for contrclling the Err signal vector volt-
age. The multipliers provide dndividual
outputs proportional to the product of their
input signals. Thus, the two multipliers
produce cutputs which can be represented by
the following equations:

Section VIII
Paragraphs 8-33 to 8-37

1} Vs {0} x Yc (0) Vml
2) Vs {90) x V¢ (90} = Vm2

Where, Vs{G}: 0° phase test frequency signal
¥s{90): 90° phase test frequency signal
Ve (0): Null detector output 0° phase
component {dc) '
Vc{90)}: Null detector output 90° phase
component {dc)
Yml, ¥mZ: Multiplier output signals

The Summing Amplifier sums the Yml and Ym2
signals which are the products of the nutl
detector output {unbalance current), The
blended signal comprises the Err signal and
may be represented as:

Err = ={V¥ml + ¥m2)

It

8-37. 1If the imaginary component of the un-
balance current increases, it causes the
Ve (90) signal level to simultaneously in-
crease.  Thereupon, the Err signal changes
to a new vector voltage which is composed of
a greater ~-Vm2 vector component magnitude,
Note that the Err signal is the reverse vec-
tor of the composite vector VYml plus Vm2,
See illustration below:

Increase in
B —;gll unbalance current
|

|
F_L‘

/

|
Err signal f!____
responsea

The response of the Err signal increases the
reverse vector of the unbalance current and,
thus, the unbalance current is reduced (ap-
proaches zero).

Phase Det.

Null Det.

N
Outpur > Phase Det.
From Al

Phase Track-
ing Ampl.

Ve l{d)
Phase Track-

ing Ampl.

l Vs (0) Mixer

Oscillator Low Pass
Signal 2 Filter
From AS S0° Phase

Vmi
Ve {80) Err

Shifier

Vs (80} éMixer vma2 To At

Figure 8-10. AZ Modulator

Block Diagram.
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Section VIII
Paragraphs 8-38 to 8-40

8-38, A4 PROCESS AMPLIFIER

8-39. The Err and Edut Buffer Amplifier
(AdA1 and A4A2) detect the bridge circuit
measurement signals {Err and Edut) with a
minimum phase error {to 10MHz). The signal
selector switches at the output stage of the
Buffer Amplifiers turn on and off according
to the measurement sequence and allow trans-
mission of either the Err or Edut signal to
the later amplifier stages. For switch con-
trol timing, refer to Figure 8-17 Timing
Diagram.

The signal selector switches channel the
test frequency input signal which is fed at
10mVrms  from the A6 Oscillator when TEST
SIGNAL LEVEL CHECK function is activated.
Test signal voltage or current is calculated
from the detected Edut, Err and the 10mV
reference test signal tevel (by the micro-
processor), These selector switches do not
connect with any input channel during the
A-D converter offset control period,

8-40, The AM Amplifier (A4A3 and A&A4) ex-
pand measurement range capabilities and com-
press variations of the Err and Edut signals
in relation to the test frequency signal
level. The two 1/10 attenuators located be-
tween the series amplifier stages are used
for the following purposes:
1) They change the attenuation factors in
conjunction with the test signal Tevel
MULTIPLIER settings as follows:

MULTIPLIER setting | Attenuation factor
x 1 1/100 (1/10 x 1/10)
x 0.1 1710 (1/10 x 1)
x 0.C1 1 (1 x1)

Model 4275A

2) Their attenuation only applies to the Err
or Edut signal depending on the seiected
range. This selective attenuation magni-
fies the ratic of the Ery and Edut signal
leveis to 10 or 100 times the normal ra-
tio.  Thereby, the measurement range can
be muitiplied by the same factors.

The Level Comparator monitors the 0SC LEVEL
control setting 1o compare the control sig-
nal tevel with the four step voltage ranges.

When the 0SC LEVEL control ds rotated from
its minimum to maximum position, the Level
Comparator changes its output Togic at the
"A" to "D outputs from low to high level
{(in D to A order). The comparator outputs
an amplification gain change to the individ-
ual x10 amplifiers (x10, x4 or x2). The re-
Tationship of the 0SC LEVEL control setting
and the amplification gain is illustrated in
Figure 8-72,

As the result of the attenuation (amplifica-
tion) control for a desired change of test
signal Tevel, the amplitude of the AM ampli-
fier cutput is corrected at an approximately
constant level, This maintains the A-D con-
verter input signal level constant and im-
proves vector ratio detection accuracy for
Tow Tevel test signal measurements. Note
that the ratio of the Err and Edut signal
lTevels are preserved throughout these proc-
BSSES,

10

|
L

]

N B O Q

RELATIVE GAIN

ol 0.2 0.4 0.6 0.8 f
0SC LEVEL DIAL SETTING
Figure 8-12. AM Amplifier Gain Contrel.

£RR Buffer Ampl.

€ RR

Frem Al

EpuT Buffer Ampl.
ew?>—->_—o\o—-¢
From Heort

eosc3>—---—-—-—--0\0-—
From A3

AM Ampi.

AM Ampl.

= To AS
- 0sC
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Figure 8-11. A4 Process Ampiifier Block Diagram.
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Table 8-3.

Section VIII
Paragraphs 8-41 to 8-43

Range Resistor and AM Attenuator Control Matrix.

Function Test Freguency

L, C. R, |Zl Range

Z-1 -2

-3 ¥-5 Y-4 {3 ¥-2 ¥-3

10kHzA24, SkHz ] 100uF [10uF

T000RF | 100mE {10nF | TQ00pF] 100pF | 10pF

C 25kHza280kHz [ 100F  [10000F[100nF {10nF | 100CpF| 100pF | 10pF | 3000FF

Capacitance | 250kHz~2.&9MHz| 1000nF 100nF

10nF | 10C0pF| 1Q0RF | 10pF | 1006FF  —

2. Bz OMHz — |i0nF

1000pF [ 100pF 100F | TO00FF] - e

10kH2n99 . 9kHz | 10uH [ T00uH

1000ud | 10mH | T00mH | 1000mH]  — —

L 109kEz999kHz | 1000nH I 10H  [T00UH [1000uH 10mH (1000H | — —
Inductance IMHZAS, 99MHz [ 100nK | 1600RH|T0E  1100kH | 1000uH] T0mH —_ —_
10MHz e 1100nE [1000NH{10UH [ T000H | — — I
R, &
Resistance 10kz1 OMEZ 1000ma 11052 1000 10000 110k 100k% | TMR 1oMg
impedance
Range resistor used 100s |1o0e 1000 (3000 (TOo0Q |1k 10kn ] HODKD
- AM ®10 %1 %1 x1 x10 x10 %13 %10
AP 2 2 1 4 4 4 i 4
2 il xi0 x1 x1 x1 x10 x1Q x10 %10
AF 4 & 1 2 2 2 2 2
3 Am x100 | x10 x1 x1 x10 x10 x10 x10
Combination A ! 1 ! 1 ! ! L !
of AM and AF A x100 x10 x1 x1 x1( x10 it 10
attenuator L AF 1 1 1 1 ] 1 ] ]
control
P At x4 x1 x1 x1 %10 ®i0 x10 *10
AF 4 4 1 2 2 ? 4 z
L3 M x10 %1 x1 %1 x1G %10 x10 X0
AF 2 z i 4 4 4 4 4
2, o A 100 | X192 x1 x1 x4 %10 X0 x10
Nl ] ] 1 1 1 ] 1 1

Note: Cl, 62;”63, LE; iEIaHd L3 indicates capacitance and inductance

measurements in the following test fregquency ranges:

This table applies

ELL;mww——ﬁMh_ﬂ mwmwwﬁ___@ ——-~f~_~a 0n3y when MULTI-

L h

cris —o — — PLIER is set to X1.
10K 25 50 100K 250 500 M 2.5 5 101

Test frequency

8-41. A5 A-D CONVERTER

B8-42. For both capacitance and inductance
measurements, the attenuator at the input
stage of the A-D Converter equalizes the in-
put signal (Edut and Evr) level for any test
frequency. The Edut or Err signal level de-
tected for the same sample value {(capaci-
tance or inductance) changes in proportion
to {or in inverse proportion to) the test
signal frequency. The attenuation factor is
set to 1/2 or 1/4 so that the Edut and Err
input signal levels are, respectively, al-
most equal in one decade frequency range
(for example, at 100kHz, 200kHz and 400kHz}.
In the same manner, the input signal levels
are also equalized for other decade frequen-
cy ranges in combination with different
range resistor values or process amplifier
attenuvation factors.

8-43, The Phase Detector extracts 0° phase
and 90° phase vector components independent-

1y with appropriate timing from the Edut and
Err dnput signals, The phase detector em-
ploys an unique circuit configuration for
decreasing oddé order harmonic component
signals which may occur in the output signal,
When a square waveform detection signal 1is
used (as is popular), the phase detector
output signal also 1includes Tow amplitude
harmonics corresponding to their vector pro-
ducts [harmonics (distortion) of the input
signal multipltied by harmonic components of
the square waveform detection signal (in the
same freguency vector)l. These harmonic
signals, mainly consisting of odd order
components, cause a measurement error to
occur, Use of a sinuscidal waveform detec-
tion signal ensures less harmonics but of-
fers more difficulty 1in achieving detection
phase accuracy in comparison to the square
waveform operation,

8-13
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Section VIII
Paragraphs 8-44 and 8-45

The phase detector employad in the vector
ratio detector uses a periodic staircase
waveform detection signal synthesized into a
sinuspidal waveform, See Figure 8-14. The
quasi~sinusoidal waveform detection signal
generates lower order third and fifth
degree harmonics. This new phase detector
circuit conficuration is a parallel connec-
tion of two ordinary phase detectors. To
accomplish phase detection an the basis of
this concept, four switching signals operate
in synchronization for each detection phase
(0° and 90°).  The combined circuit opera-
tion of these switching signals is in conso-
nance with theoretical phase detection. The
phase detector output current waveform is
the sum of the input signal segments detect-
ed for the individual switching time periods
(as shown in Figure 8-14).

8-44, The Detection Phase Generator devel-
ops the synchronized switching signals by
counting down the frequency of the 8f pulse
signal{fed from A6 Oscillator}. The switch-
ing pulses generate one cycle for each § cy-
cle pericd of the &8f signal. Thus, the 0°
and 90° detection phase signals are exactly
synchronized with the test frequency signai.
Selection of the detection phase is perform-
ed by shifting the timing of the down count-
er by 2 cycle periods of the 8f signal.

8-45. A dual slope A-D converter charges on
the phase detector output signal (a vector
component of the Edut or Erv signal) during

Model 4275A

the time the input switch is closed for a
constant period (approximately 10ms}. The
charge time interval is set to an exact mul-
tiple of the test signal cycle perjod. See
Figure 8-17 Timing Diagram. A short hold
time is provided before beginning charge and
before beginning with the discharge period,
During the hold time, the integrator input
switch 1s opened to intercept any transient
response signals incident to switching of
measurement vector signal. A small triangu-
lar precharge waveform done before going in-
to the discharge period improves measurement
accuracy when input signal 1is of extremely
Tow Tevel. The integrator discharges at a
constant decay rate until the output voliage
reaches zero volts. The reference voltage
supply circuit feeds a positive or negative
dc vottage to discharge the integrator de-
pending on the polarity of the charge input.
The positive and negative reference voltages
do not effect measurement results if their
absolute values are equal. The Zero Detec-
tor reverses its output logic the moment the
integrator output crosses the zero level.
This signals completion of the discharge to
the digital section. The amplifier combined
with the integrator magnifies the integrator
output waveform to facilitate detection of
crossing the zero level point with minimum
time error. The feedback Toop switch{A5Q36)
closes to keep the integrator discharged ex-
cept when a dual slope integration operation
is being performed.

integrator  Slope Ampl.

Q36

Uiz Detector

. ZERC
p = To AT

EE -Eref oeePrecharge

' —t i

P

af . X |
From > Phase Detection Drive l

L S el 11

AB Shifter Phase Ampt . U

Generator Q29 —-034 “-Hold time
Integrator
waveform

Figure 8-13. A5 A-D Converter Block Diagram.
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Model 4275A Section VIII

Figures 8-14 and 8-15

Qutput spectrum

“”’@‘N A
o i N 028,024
ILr

gl
L
]
W 3w 50 T® . Z_J 1f” 027,Q23
Ordinary Phase Detection 3_{——-—‘ [ L @29, 025
4 4 i Q22 , 26
Cutput spectrum

’\/ H— Switching Waveforms
Theoretical Phase Detector Circuit

The phase detector output signal is the product

cf the input signal muitiplied by the detection
phase signal. If either input signal has harmonics
that are of lower amplitude, the output signal
harmonics are also lower. Quasi-sinuscidal detece
tion signal yields lesser 3rd and 5th harmonic
signal components.

4275 A Phase Detection

Figure 8-14. 4275A Phase Detector Operating Principle.

frm— Ternary Counter —

Reset
g—(EEEEO-
I ¢ N\
| ]
P HEN F. E o FF Frld ! r\\“//
{phase U4 usBe U9 A af
control} 1
? ?____3 PHCN i
{ Syne | Sk ¥ ea)—s JUL_fINNIL
8f E;>——& ! & At b
LA
2 periods of
When the detection phase signal must be shifted by 90 ggoszﬁgz; ;f
degrees, the PHCN signal actuates flip flop U4. measgrement
U4 activates the ternary counter U9 in synchronism frequency signal
with 8f signal. The ternary counter counts two cycle q

period of the 8f signal and automatically resets
itself after completion of counting. During this two
cyclie period, Gate U3A intercepts 8f signal flow to
the Detection Phase Generator. This action delays
the detection phase by exactly 90 degrees with
reference to the measurement frequency signal.

Figure 8-15. Detection Phase Shifter Operating Principie.
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Model 4273A

MSD bit set

A'B C D
/__..__J\_.\ e

(_M__A___\(__..J\._.\
nddress [15[14[13]12]11]10]9[8[7]6]5]4]3]2]1]o]
code

A program ROM is accessible while the status
for AB of the MSD (most significant digit)
bit set, ABCD, is 11 (or 01)., The two lesser
significant bits of the set (C D) of the MSD
assign each individual ROM device, When
both 15th and 14th bit states are 1 (AB = 11)
Gate ASU27D turns its output Togic to Tow
Tevel. This activates ROM Selector Ul6. The
ROM selector decodes 13th, 12th and 11th bit
address signals to 8 bit CSA {Chip Select A)
signals which cause the appropriate ROM de-
vice to become valid (Tow level sets the RAM),
When both the 15th and 14th bit states are 0
{AB = 00), the RAM Selector U28 is activated.
The RAM selector decodes 11th and 10th bit
address signals to 3 bit CSB (Chip Select B)
signals. The CSB signals enable RAM devices
or a data register in the fcllowing manner:

Designation CSB
control
DSA switch data register csB 3|
Memory backup RAM {for option 003){ CS8 2
Data RAM tsB o

YMA (Valid Memory Address) and 2 clock sig-
nals cooperate for securely addressing cor-
rect devices. A9U27A gates the VMA and ¢2
ctock signals to pull down its output to a
Tow level only when both finput signals are at
high level. During this period, address bus
data can be recognized by the addressed de-
vice. See Figure 8-18,

Section VIII
Paragraphs 8-51 to 8-83

8-51, The Turn-on reset circuit (AQU35} al-
ways sets the microprocessor to its definite
initial states after a 1 second delay when
the instrument is turned on.  The microproc-
essor initially accesses ROM address FFFF to
read the memory data. The microprocessor
program sequential steps progress in synchro-
nism with a pair of 0895 kHz complementary
clock signals (&1 and 42 fed from A7 board).
High Tevel intervals of the clock signal must
extend over the Tow level intervals of the
other clock (as shown in Figure 8-18).

§-52. IRQ (Interrupt Reguest) contrel Tline
transmits the response demand to the func-
tion control input from keyboard or from the
HP-IB control line. When a 4275A function is
selected or changed, the IRQ line goes to jow
level. The regular measurement sequence con-
trol of the microprocessor immediately pauses
to determine the nature of the control input
except during integrator operating periods
(dual slope A-D conversion operation). Pro-
gram address jumps to IRQ service program
routine to manage the function control prior
to program processes. The IRG control line
is always active so as to allew for servicing
of interrupt requests.

8-53. A Read/Write (R/W) timing control sig-
nal manipulates memory devices, registers,
PIA*s and microport in the following manner:

Read: Causes Register or Memory to output
data or sets PIA or Microport %o
driver mode. Microproccessor acces-
ses (reads} the data sent from the
addressed device,

Write: Enables Register or RAM to store
data or set PIA or Microport to re-
ceiver mode. Micreprocessor sends
{writes out) data to the device.

o — L[ L

_mm___/
R/W K

i
|
-t

| i
e -— l |
Address e !
ABCA |  {ABCD |
data T t
VMA - @ 2 —]

accessible time

S95KHz VMA
Read o= R AM
-zt P A

Figure 8-18. Address Timing Control.
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Section VIII
Paragraphs 8-54 to §-57

The read/write control 1s performed in con-
Junction with address signals to qualify the
valid device for the data transfer.

8-54. Optional Circuits.

8-55, The ROM selector AYU22 decodes its ad-
dress bus inputs {11th, 712th and 13th bit
set) to select optional program ROM (US, U0
or U11) when 15th and 14th address bit states
are 0.  The Memory Backup RAM (U714 and U15)
stores 8 bit data (4 bits for each RAM de-
vice) which are continuously protected by a
Tithium battery., When 1instrument operating
power is lost, the battery feeds minimum
- power sufficient for preservation of the
stored memory in the RAM. Simultanecusly the
Level Detector (U25) disables writing to the
RAM  to avoid memorizing random data at the
moment the power line voltage drops.

Model 4Z275A

circuit configuration of the PIA is 1{1lus-
trated in Figure 8-~19.  When the 15th, 14th
and third bit states of the address signal
are set to {1, 0, 1), the PIA has access to
the microprocessor.  Address bus ABO and ABIT
bit set selects internal control register and
data output register in the PIA which momen-
tarily stores the input data. When R/W cont-
rol Tine is pulled down to low level, the PIA
allows tiransfer of data from the microproc-
essor  to Bus Buffer/Data Control (U%6, U8,
U27 and U28) in charnels A& or B. PA7 and CAZ
(PIA control output) signals control the di-
rection of the input/output data which can
flow through the Bus Buffer/Data control.

Measurement control signals are transferred
through the 8 bit PDB bus Tine and are regis-
tered in the latches (of A3, A5 and A&
boards). These control signals designate the
states of the analog switches to be set for

the temporary measurement phase, For accu-

8-56. A7 PERIPHERAL CONTROL,

8-57. The key function of the A7 Peripheral
Control is to manage the analog section cont-
rol signals and to count the measurement
gquantities transferred 1in the form of time
intervals. The PIA (Peripheral Interface
Adapter) directs the incoming or outgoing

rate measurement timing control, the Strobe
Clock Decoder (U31) transfers properly timed
measurement clock signals to the latches,
The measurement clock signals cause specific
latch{es) to store the data and to output the
contrel signals to individual analog switches,
Additionally, the Strobe Clock Decoder also
acts to enable the display data RAM of A8
Display Control to store measurement display
data which are transferred from the micropro-

data stream to/from the A7 boavrd. Internal cessor,
IRQA 38 - Interrupt Status[~ 40 <!
6 Control A g 35 2
DG 33 e C(?ntro-é
01 32 el i : Register A Data Direction
[FERETe— I [ > Register A
B3 30 ~a—ip
Data Bus { ]
Dd 29 —mpeind
Butfers
D5 28 o] uitrer <: Output Bus {‘}
D6 27 i ::i :M:
D7 26 o] :> Qutout -
: o ¥
iL Register A ” Perigheral [L o .
Inte;face b & £ra
g 1 P AB
“r =i
Bus Input |—t |3 — .
Register [} i. o
pe g
E m——w= 10 FBO
— |1 PEY
gt T2
Peripheral ‘FA*,:J :Zi
oo 22—l ::::> Sutput Interface 14 PBa
cs1 24— X Register B V| B k= 15 FOS
C82 23 = Ch'lﬁ) et 16 P56
. Seiﬁgt i 17 PR7
MAST 36 i R/W {}
B3 T Control >
E;aMe 25 ——im bate Direction
PIST IS E R— Contral Register B
Register B

t

o 18 CHE

OB 37 g

Interrupt Status

Contral 8 i 19 CE2

Figure 8-19. PIA Internal Circuit Configuration.
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8-58. The Timer Counter [{U22, U32, U23 and
U33) generates an integrator charge time (ap-
proximately 10ms} by counting a *IMHz clock
signat. This programmable counter begins
counting the clock from the preset number to-
ward the maximum counts. The program number
is first set to U2Z and 32 1in 8 bit data
format and, successively, to U23 and U33
(thus, two LOAD control signals are used).
When the Timer Counter overflows, TMEND out-
put signal (at TP24) causes the Timing End
Decoder (U6, U7A and U7B) to develop inte-
grator switch control signals ({SWOFF and
SWCHG).

*Note

When test frequency is 10kHz, the
Timer Counter counts 8f signal (fed
from A6 Osciilator) instead of the
TMHz clock.

The Clock Synchronizer gate circuit (U26) se-
lects the timer counter clock signal from
either the 8f signal or TMHz clock generator
signal. The IMHz (actually 995kHz) clock
signal is counted down from the 9.95MHz crys-
tal oscillator (U15 A/D) signal. When the
integrator charge periocd ends, the Data
Counter {U25)
signal in response to a CTRSRT Signal (sent
from U11). The Data Counter stops counting
when a ZERD signal is transferred from the AS
board to signal that the integrator output
has crossed the zerc level. Successively,
the Data Counter outputs the data towards the
4 bit bus line in series data transfer fash-
ion in LSD to MSD order. If the counted num-
ber exceeds 199999 counts, flip flop U12
generates an OVFW (overfiow} signal. To ac-
commodate the measurement data, R/W signal
sets the PIA to driver mode. The micropro-
cessor accesses the data counter output
through the PIA,

8-59. The Polarity Detector (U8) monitors the
ZERO signal level to discriminate between
positive and negative going integrator ramps
in the integrator charge period. During the
charge period,
the polarity data and determines the polarity
of the reference voltage used for discharging
the integrator. When the bridge circuit is
unbalanced, an UNBAL input signal turns out-
put Togic of Flip-flop U20. The UNBAL signal
is detected at the charge period of the first
integrator operating cycle. When a keyboard
function control button is pushed, KVIPT line
(TP7) goes to tow level. The PIA pulls down
the IRQ 1ine (TP8) to Tow Tevel to annunciate
the interrupt request to the microprocessor,

the microprocesscr accesses’

Section VIII
Paragraphs 8-58 to 8-61

8-60. A8 DISPLAY CONTROL.

8-61. The Display Control section consists of
three major circuits: Display Decoder RAMs,
Disptay Drivers and Key Scan Counter. The
Display Decoder RAM (U4, U5, U6, UTQ, U11 and
U12) does conversion and storage of measured
data to be displayed on the seven segment nu-
meric (and dot matrix alphanumeric) displays.
Before beginning transfer of the measurement
display data to the RAM, the RAM address for
initially storing the data is sent fo the RAM
Address/Anode Counter U7.  Successively, the
display data is transferred to the RAM as the
Address/Anode Counter simultanecusly advances
the address (4 bit) from the preceding ad-
dress for each incoming display data fraction
(serially transferred from the microprocessor
through A7 board). The 7 bit display data
fractions are previously coded by the micro-
obrocessor as appropriate for driving the
seven segment ({or dot matrix) displays when
the data is, in turn, written out from the
RAM.  Three pairs of 4 bit RAMs do the stor-
age of the 7 bit disptay data in the follow-
ing manner:

U4 and U10:  Stores 7 segment numeric dis-
play data for DISPLAY A, DISPLAY B
and FREQUENCY/TEST SIG LEVEL dis-

plays (including unit lamp indica-
tor}.
U5 and Ult: Stores dot matrix dispiay data

for DISPLAY A unit 1Jndicator and
part ¢f pushbutton Tamp annunciator
data.

U6 and Uil: Stores dot matrix display data
for DISPLAY B unit indicator and
part of pushbution lamp annunciator
data.

Write Enable {WET, WEZ and WE3) signals cause
the appropriate pair of RAMs to become valid
for the data store period. Since the RAM Ad-~
dress/Anode Counter can start counting from
the desired address number, it is possible to
change a part of the memory in the RAM to new
display data.
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section Vill
Paragraphs 8-62 to 8-64

§-62, Each Display Decoder RAM memorizes 16
sets of 7 bit display data fractions. When:

Write Enable signals are at high level, the
Display Decoder RAM writes out the data as
periodically addressed by the RAM Address/An-
de Counter. The address number advances in
the reverse direction of the memory store
mode ., The RAM outputs the display segment
signals which aiternately iiluminate the nu-
wmeric figure of each measured count digit of
the displays. The RAM address signals are
stmultaneously decoded by the Anode Scan De-
coder (AT0U8) to periodic anode scan signals
which activate, in sequence, the display for
each digit (and for each dot matrix row seg-
ment).
data RAM and the Anode Scan Decoder
plishes matrix drive of the display.

accom-

8-63. The Llock Generator (U8 and US%) drives
the RAM Address/Ancde Counter with a 100kHz
clock frequency counted down from the 42
clock signal. Additionally, down counter U8
feeds a 1/32MHz clock pulse signal to drive
the Key Scan Counter (U15). When the display
data RAM is set to "write" mode, STPSCN sign-
al stops the clock signal flow to reverse
count input of the RAM Address/Anode Counter
and blanks the display. After the instrument
is turned on, RST signal actuates to blank
display ({so as to prevent a meaningless dis-
play from occuring) until all circuits are
settled in their normal conditions.

odic KY

Synchronous operation of the display

Model 4275A

8-64. The Key 5can Counter U5 outputs peri-
signals (KY0O to KY3) to AIO board.
These 4 bit output signals are decoded by the
Muttiplexer (ATOU9} to keybcard scah signals
which, 1in turn, cause individual keys of
three particular key groups to become valid.
Each control key in the key group is enabled,
in sequence, to perform its function. When a
keyboard pushbutton {for example, "7" key) is
pressed, one of the keyboard output lines KY4,
KY5 or KY6 goes to low tevel at the moment
the pushbutton switch input is pulled down to
tow Tevel by keyboard scan signal (in this
example, KY4 tine goes to¢ Tow Tevel when the
Multiplexer turns 1its K4 control output line
to low level}. The output logic of the Key
Decoder UT4A goes to iow level and subse-
guently the Key Scan Counter stops. The con-
tents of the Key Scan Counter and the key-
board output states given by KY4, KY5 and KY6
signals are coordirated with the address of
the key depressed. Simultaneousty, gate U13C
outputs KYIPT signal causing the IRG Tine +to
go to low level (interrupt reguest is set).
The microprocessoy reads the scan counter and
keyboard output data to identify the pushbut-
ton funciicn actuated.

POB @ —s

POB | —>

PDB 2 i~

PDB 3 ==

Display datc

input

PDB 4 wui>

PDB 5

POB 6 —s

Y

2
16 data sets

progression

Address date {

4 bit address signals
-
e ion
P
—rie
]
< . Display data
output
B
—
e mmeifin
-
st WE
ri
@ Read
Write

Figure 8-20. Display Data RAM Read/Write Operating Sequence.
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§-65, OPTIONS.

§-66. OPTION COT: =35V DC BIAS SUPPLY (A21).

8-67. The AZ1 DC Bias Supply is linked to the
microprocessor control bus lines via PIA (U17)
which manages bias centrel data input/output
timing. External bias controlier setting

data is sent to Latches Ul12 and U413 through

the rear panel INT DC BIAS CONTROL connector,

Wnen the bias controller ENTER button is de-

pressed, LOAD line goes to low Tevel causing

the PIA to output IRQ signal. An R/W control

signal sets the PIA to driver mode and the
Latches hold the bias control input data.

Subsequently, the microprocessor accesses the
bias control input data to translate it to

data appropriate for setting 12 bit DAC {Dig-

ital to Analog Converter) and voltage range/

polarity selector of the DC Bias Supply. The
bias supply control data, . transferved from
the microprocessor, 1is stored 1in Latches U5
and US (PIA is set to receiver mode).

8-68. The DAC (U4) outputs an accurate dc
voltage in the range of 0 volts and 10 volts
in accord with the voltage data assigned by
12 bit binary input code. The Polarity Se-
Tector switches (Q7 and Q8) permit selecting
either positive or negative dc bias in re-
sponse  to bias controller polarity setting,
The Qutput Amplifier s capabie of changing
its amplification factor to x1/10, x1 or x10
to magnify the bias output variable range de-
pending on the bias controller MULTIPLIER
setting, The simplified schematic for the
output amplifier gain control circuit is
shown in Figure 8-21, The filter circuit at
the output stage of the amplifier eliminates
pulse nojses from the dc bias output. The
filter capacitor s essentially located 1in
series with the measurement circuit as ii-
Tustrated in Figure 8-22. Note that the AZ1
board is of a floating bias supply design.

Section VIII
Paragraphs 8-65 to 8-68

Because this filter capacitor decreases the
actual test signal level applied to the sam-
ple, the filter capacitor value must be se-
Tected (from 1uF and 100uF) so that capacitor
impedance value is Tess than 1/18 times the
sum of the sample impedance and socurce resis-
tor impedance. Fitter selection relays Kl
and K2 are energized when rear panel DC BIAS
Selector switch 1s set to its INT 35VY/100V
(<.TuF) position. Sockets SC1 and SC2 con-
figure a signature test circuit loop consist-
ing of PIA and latches when a jumper element
or a low value ladder resistor device {below
1000) is installed in each socket.

450K
50K Qi1 50K
ARNs OOt
50K 42
ARy s e

[uLT ipLiER]
setting

10 JOFF | ON JOFF | ON

Q5 [qojenlai2

x| ON |ON |ON JON

0.1 ON |OFF {ON §{OFF

Figure 8-21. Bias Output Amplifier
Gain Control.

Filter capacitor

Equivalent Circult

Rs
A DUT

T

— — Supply

.j..‘“‘/ - B2 DG Bios

)
¥

Filter capacitor

Figure 8-22. Equivalent DC Bias Circuit.
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Section VIII

Paragraphs 8-69 to 8-73
8-69. OPTION 002: +£100V DC BIAS SUPPLY (A23)
8-70. Option 0G2 BC BIAS Supply has a circuit
configuration similar to the A21 circuit
hoard (Option 001). This paragraph and that
following describe only the circuit unique to
Option 002. Therefore, it is suggested that
you read paragraphs 8-66 and 8-67 to become
acquainted with circuit operating theory com-
mon to both dQption 007
ceeding to the following paragraph.

8-71. Gate UT4D resets Tatches Y10 and U1 to
their "clear" states when front panel DC BIAS
switch is set to +35Y MAX position. Thereby,
the DAC (U4) output voltage falls to zero
volts in response to zerc input. This inhib-
its a bias voltage from being fed to an inap-
propriate test fixture of 35V dc bias design.
Comparators U6, U7 and U8 provide stable
control input data to DAC and prevent digital
pulse noises from appearing on DAC output
voitage. The Output Amplifier multiplies the
DAC output veltage by 10 to step up the bias
voltage control range,

and 002 before pro-

Model 4275A

8-72. OPTION 101: HP-IB INTERFACE (A22).
8-73. A1l the HP-IB interface functions are
accomplished by the integrated Microport de-
vice which mediate the "handshake" of the
microprocessor and external HP-IB equipment
on an HP-IB program basis, The microport
circuit architecture is illustrated in Figure
8-23. The stack of 8 register pairs of the
Microport connects the data transferred to/
from external equipment as directed by asyn-
chronous operation of the control bus signals.
Each register pair stores the data fraction
which flows through one of the 8 bit data bus
lines, When the instrument is turned on, the
Microport pulls down its ASE control line to
Tow Tevel. The microprocessor accesses the
HP-IB address data in register Ul to display
the instrument address number on the front
panel display.

A s | -3 DI0 B

PB 6 w—s |l — — ——1 e DO 7

OB 5 mmmrte | b oo om e e «—> DIO §

DB 4 i = — %3 DIO 5

0B 3 | ————o - DIO 4

0B 2| ——— 1 - D10 3

DB | ——sm | fo e e — e D10 2

DE O cs—3m | b s e simm oo " IO |

TRG == e

\ RW...‘?...._,_“ /Dum from ext. HP-IB equipment.
[ write “-Data fo ext. HP~1B equipment.

Figure 8-23. Microport Interral Register Configuration.
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8-74,

TROUBLESHOOTING,
CAUTION

THE OPENING OF COVERS OR RE-
MOVAL OF PARTS, EXCEPT THOSE
TG WHICH ACCESS CAN BE GAINED
BY HAND, IS LIKELY TG EXPOSE
LIVE PARTS; IN ADDITION, ACCES-
SIBLE TERMINALS MAY ALS0 BE
LIVE.

THE APPARATUS SHALL BE DIS-
CONNECTED  FROM  ALL  VOLTAGE
SOURCES BEFORE ANY ADJUSTMENT,
PARTS REPLACEMENMT OR MAINTE-
MANCE AND REPAIR ARE PERFORMED
FOR WHICH THE APPARATUS MUST BE
QPENED.

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

Section VIO
Paragraphs 8-74 to $-76

8-75, Figure 8-25 "How to Use Troubleshoot-
ing Guides” 1is helpful when starting to
troubleshoot the 4275A, As  the analog
boards include the latches which are con-
trotied through bus Tines by the MPU, the
signature analysis technigue s useful for
analog board troubleshocting.  The sequence
of the digital section troubleshooting de-
pends upon the program voutine and it is
difficult to provide individual flow dia-
grams. AL thru GL all contain digital sec~
tion troublesheoting aids.

8-76. Folliow the troubleshooting procedure
in Figure 8-29 which provides specific in-
structions for isclating 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~-

ENYOLVED, TION.
Initial Self
Diagnostic Test.

{pppPP}

Do Built-in Self See Figure 8-31 Do troubleshcot-
Diagnostic Test for-Digital S.ectmn ing for component
in accordance Troubleshooting to 2 level (see each
with Table 8-7, Flow Chart Level. service sheet).

|

See Figure 8-30
for-Analog Section

Troubteshooting to
Assenbly Level.

Do troubleshoot-
ing for component
level {see each
service sheet).

Figure 8-25. How

to Use Troubleshooting guids.
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Section VII
Paragraphs 8«77 to 8-81

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.
8-77. Troubleshooting Analog Section to As-
sembly Level, tollTow the troubleshooting
procedure 1in Figure 8-30 Analog Section

Troubleshooting Guide to
fault to a board assembly. Troubleshootig to
component level 1s covered 1in the service
sheet for each assembly.

isolate an analog

8-78. Digital Section Troubleshooting
Figure 8-3% is helpful 1n 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 42758 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 6 Logic flow). Except for the HP 5004A
Signature Analyzer, no additional boards or
equipment are necessary.

8-79. INITIAL MEMORY TEST.

8-80, The initial operating program of the
4275A is a brief memory test routine begun
immediately after the finstrument power is
turned on. This memory test confirms inte-
gral memory of the measurement contrel pro-
grams stored in the program ROM and the
normal read/write operating capability of
the data RAM. The program memory test is
accompiished in a short time (about 1 second)
by using the popular "check sum® method.

Before proceeding with the initial measure-
ment function control, the microprocessor
calculates the sum of the binary numbers of
the program codes for all memory addresses
and checks this result with the corvect num-
ber.

Model 4275A

The check sum procedure proves the memory of

each individual ROM to be faultiess. As the
tast of the memory test, test data is memo-
rized in the RAM and 1s written out to veri-
fy its complete data registration capability.

8-81, The instrument indicates the normal
test resylt by the display of five P fig-.
ures when a perfect test result is identi-
fied, The P figures appear in DISPLAY A and
progress in a left +to right direction., If
not all the fests are passed with normal re-
sults, the process test stops halfway and
the instrument can not go through the subse-
guent automatic control seitings. In such
case, the number of P figures displayed in-
dicates the ROM or RAM in which an abrormal-
ity is detectad as follows:

*No display .ceveivesvscssssrasssa AQU10
P orrscncrnns wesswssceassas ROU7 oy UB
PP iieirncscoonsrnncsnosnss . A9U5 or UG
PPP civecscsocssnocs wessass AOU3 or U4
PPPP tovevecovacososscnnnso A9UT or U2
?PPPP UUUUUUUUUU "t‘&._.‘l Agﬂ]z or‘ U-{a

*Note

No P figure also appears in the fol-
Towing cases:

1) Microprocessor malfunctions.,

2) A faulty component obstructs
normal addressing of the ROM
(RAM} or a function of the data
bus Tine,

3) Self test program ROM (A%U3) is
defective. There is aiso the
rare possibility of a defective
AgUN
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8-82. SELF TEST INSTRUCTIONS,

§-83. The built-in self diagnostic test func-

tion which is operated from front panel keys
provides variocus display outputs helpful in
maintenance of the 42754, This automatic
diagnostic test capabitity, featured in the
4775A decreases the Tloading of users and
service personnel who are concerned with
performance testing, adjustment, calibration
and repaiv.

The self diagnestic test function is de-
signd to perform functional testing of the
major circuit sections of the sophisticated
4275A measurement circuit in accord with
‘programmed procedures and to display the di-
agnostic test results for each test,

The test program is organized in a total of
19 test routines {sequentially executed) for
the automatic test. Nine independent tests
can be done selectively from these automatic
tests or exclusively by wmanual operation.
The self test program organization is given
in Table 8-4,

8-84. Automatic Self Diagnostic Test.

8-85. The automatic self diagnostic test
function sequentially performs all test
steps and displays the decision results of
go/no-go comparisons with the memorized test
Timits. The test items are divided into two
sequential routines which requre different
UNKNOWN terminal connecticn configurations
(Open an Short tests}.  These tests are ac-
complished by pressing the front panel SELF
TEST button using the test setup given in
Table 8-5. Normal diagnostic results are
indicated by a display of OP for open test
or of SH for the short test on DISPLAY A.
If an abnormal resuit occurs during an open
or shart test, the number of the abnormal
test step is displayed in DISPLAY A as OP3
or SH24. For detajled instructions of the
automatic self test procedure, refer to
4275A Operating Manual Page 3-0.

8-86. Manual Step Selection
of Seif Diagnostic Tests.

8-87. The circuit test operating modes which

can be independently set by froant panel push-

button operation are used for supplemental
accuracy checks of performance testing as
well as for facilitating adjustment proce-
dures, Furthermore, display outputs of the

Section YIII
Paragraphs 8-82 to 8-88

test results offer considerable clues and
hints useful in treubleshooting. If the ana-
Tog wmeasurement secticon matfunctions, the
abnormal measurement outputs which arise
from the faulty circuit sometimes obstructs
the process of the normal measurement con-
trol sequence and, therefore, measurement
triggering stops. In such cases, unconirol-
lTad circuits cause some difficulty 1in at-
tempts at frouble isclation. The self test
function relieves service personnel from
this kind of blind alley troubleshooting.
During the circuit test mode of operation,
periodic triggering never stops because of
any trouble in the analog measurement sec-
tion and thus the analog circuits are oper-
ated under the regular controi signals of
test program. This allows checking circuits
by means of signal flow tracing using de-
fined centrol rules. For setting individual
test function modes, press SELF TEST button
beforehand (to activate SELF TEST functicn)
then press a pushbutton selected from Table
8-6.

Table 8-6. Self Test Step Selection,

Test step] 1| 21 31 41 5 6, 71 8} 9

Se]e{:té(}n O Q [ESR/GE X/B | L/C A &% |BECALLISTORE

button \[e |i[o] [o J|[o ][]l o]l [_I|[]

Note: The number of the selected test step,
except for step 9, 1is displayed in
DISPLAY A unit indicator.

3-88. Display outputs for manually selected
test steps are the numbers of the measure-
ment results obtained by the test condition.
The circuit tested, test circuit operation,
meanings of the display outputs for each in-
dividual test steps are outlined in the tab-
ulation below.

Note

Test 1imit values 1in the table are
comparison reference values used in
automatic diagnosis. In the auto-
matic test, test step numbers for
the abnormal test steps are dis-
played 1in DISPLAY A (instead of
measurement data}.

Note
0SC LEVEL control should be set to

its fully cw positioen for all self
test steps.
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Section VIII

Model 4275A

TahTe 8-4
Table 8-4. Self Test Program Organization.
Test step Test step
Item Item
Auto test [ Manual test Auto test ; Manual test
OP 1 1 A-D converter P14 Auto test | Bridge balance
{<100kHz) test (A4 and A5) only test on 100uS ¥
range MULTIPLIER
P 2 2 AFd attenuator %1 setting (A1)
test (A5)
aprts Auto test | Bridge balance
0P 3 3 AF? attenuator only test on 1000uS Y
test (A5) range at MULTI-
PLIER x1 setting
0P 4 4 AM1D attenuator {A1)
test {A4)
OP16 Auto test | Bridge balance
gp 5 5 AM100 attenuator only test on 1000pS Y
test (Ad) range at MULTI-
PLIER x£.1 set-
Test step 6 is non-existent ting (A1)
op 7 7 Modulater phase 0P17 Auto test | Bridge balance
{<1MHz) offset test (AZ) {<1MHzZ) onty test on 10mS Y
range at MULTI-
Manual 8 CMR amplifier PLIER x0,01 set-
test only test (A1) ting (A1)
Manual Range control SH21 Auto test | Bridge balance
test only 9 and Z or Y meas- only test on 1000 Z
urement test range at MULTI-
(a1l analog PLIER x0.1 sef-
boards) ting (A1)
0P10 Auto test | 1V test signal SHZ22 Auto test | Bridge balance
{<IMHz) onty level test (A3 {<100kHz) only test on 1000 Z
and Ab) range at MULTI-
_ PLIER x0.01 set-
0P11 Auto test | 0,1V test signal ting (A7)
{1MHz) only level test {A3)
SH23 Auto test | Bridge balance
oP12 Auto test | 0.01V test sig- only test on 1000 Z
{<1MHz) only nai level test range at MULTI-
(A3} PLIER x1 setting
(A1)
OP13 Auto test | Bridge balance SHZ24 Auto test | Test signal cur-
{<IMHz) only test on 10uS Y (<TMHz) only rent test (A4)
range at MULTI-
PLIER x1 setting SH25 Aute test | 100R, Tk and
(A1) {<TMHz) only 10k range re-
sistor check
(A1)

Note: When the test frequency setting is higher than the Timit frequency given
for the specific test steps, such test steps are omitted from automatic
diagnostic test sequence.
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Model 4275A Section VIII
Tables 8-5 and 8-7

Table 8-5. Automatic Self Test Setups.

Test step UNKNOWN terminals DISPLAY A function | 0SC LEVEL control

Open test Open C fully cw
(steps 1 to 17) Connect 160474 Test
Fixture with nothing
as DUT,

Short test Short LorR fully cw
{steps 21 to 25) | Connect 16047A Test
Fixture with a
shorting strap.

Table 8-7. Seif Diagnostic Test Instructions.

Test step 1 A~ Converter test (A4, AB)

Test condition: Integrator develops small precharge waveforms for two integra-
tor operating cycles under a no input signal condition {A4 AM Amplifier input is
grounded}. For the other two integrator operating cycles, a dc -Eref voltage

charges the integrator and the +Eref voltace causes it to discharge (integrator

input switch ABQ35 is open). Test signal frequency should be below 100kHz to
obtain correct DISPLAY A display output.

Note: The integrator section {Integrator, Slope Amplifier, Zero Detector, BC
Reference Voltage Supply and associated control switches) is operated
independent of prior circuit stages (Phase Detector etc.) with respect
to DISPLAY B display output. Thus this test positively isolates pos-
sible integrator trouble from any other sections.

Display Display meanings Test Timits
section
DISPLAY A Total operating delay time of the integrator 002166 counts

stope amplifier and zero detector.

DISPLAY B Difference in absolute values between dc -Eref L.00+160 counts
and +Eref voltages.

ADJUSTMENT: A5R120 and *A5C70.

TROUBLESHOOTING HINTS:

If DISPLAY B cufput is abnormal, check A5 Integrator, Zero Detector, DC Refer-
ence Voltage Supply and Decoder/lLatch. If only DISPLAY A output is abnormal,
check dc offset error of AM Amplifier (A4) and AF Amplifier (A5).
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Section VIII Model 4275A
Table 8-7

Test step 2. AF 4 Attenuator test (A5)

Test step 3. AF 2 Attenuator test (A5)

Test condition: UNKNOWN Hcuz and Hror terminals must be connectd to each other,
MULTIPIER should be set to x1. Edut signal is timely attenuated by AFZ2 attenua-
tor (or alternately with AF4 attenuator for step 2) and is phase detected to
compare the vector voltage ratio of the attenuated signal to the original {non-
attenuated} signal by the integrator.

Display Display meanings Test ¥imits
section
DISPLAY A Attenuation accuracy of in-phase signal -100000
component. £*160 counts
DISPLAY B Attenuation phase error represented by mag- L00+*7160 counts
nitude of 80 degree out-of-phase signal com-
ponent,

Note: *1280 counts for test frequencies above TMHz,
ADJUSTMENT: ABR1T, ABRI6, ABRL and A5C15.

TROUBLESHOOTING HINTS:

If a failue is Tocated in the A6, A3, A4 or A5 circuit boards ahead of the in-
tegrator, an abnormal test vesult may first occur in step 2 and for all subse-
quent test steps. If step 3 is normal, A5 AF4 attenuator is faulty.

Test step 4 AM10 Attenuator test (A4).

Test step 5 AM100 Attenustor test {A4).

Test condition: UNKNOWN Hcur and Heer terminals must be connected to each other.
MULTIPLIER should be set to x0.1 for step 4 and to x0.01 for step.5. Edut sign-
al is timely attenuated by A4A3 AM attenuator (or altemately with A4A4 AM at-
tenuator for step 5) and is phase detected to compare the vector voltage ratio
of the attenuated signal with the original (non-attenuvated)signal by the inte-

grator,

Bisplay Bisplay meanings Test 1limits

section

DISPLAY A Attenuation accuracy of in-phase signal -100000
component. 1*160 counts

DISPLAY B Attenuation phase error represented by mag- L00x%160 counts
nitude of 90 degree cut-of-phase signal com-
ponent,

Note: #1280 counts for test frequencies above TMHz.
ADJUSTMENT: A4A3R10 and A4A4RZ,

TROUBLESHOOTING HINTS:

The attenuation and phase errors indicated on displays are cumulative values
which represent both AM and AF attenuators,
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Table 8-7

Test step 7 Modulator phase offset test (AZ2)

Test condition: UNKNOWN terminals must be so connected as to constitute an open
measurement condition {attach 16047A test fixture with nothing connected as DUT).
Test frequency should be below TMHz.

Measurement js taken to detect the bridge balance error which arises from phase
detector residual offset voltage in the Modulator. To maximize the offset volt-
age effects on the displays (to facilitate detection}, null detector amplifica-
tion gain is set to minimum. Range resistor value is automatically set to 1000

Display Display meanings Test Timits
section
DISPLAY A Bridge balance error for in-phase (real) vector .00+1280 counts

signal component.

DISPLAY B Bridge balance error for 90 degree out-of-phase | .00:1280 counts
(imaginary) vector signal component.

ADJUSTMENT: AZR13 and R14,
TROUBLESHOOTING HINTS,

If display outputs are quite different from normal values, bridge circuit is
not being balanced. AT, A2 or A3 board is faulty.

Test step 8 CMR Amplifier test (A1)

Test condition: UNKNOWN Heue and Heor terminals are connected to each other (no
connection to Lewr and Leer terminals). Test freguency should be below 100kHz.
Err signal is fed to (MR Amplifier input through 1002 range resistor from A2
Modulator. Because DUT current is zero, the Evrr signal detected by A4 Process
Amplifier must also be zero. If CMR ampTifier gain is appropriate, the amptifi-
er output transformer current completely offsets the Err signal current to zero,
This test measures the Err voltage detected by the Process Amplifier to deter-
mine CMR amplifier gain error.

Display Display meanings Test Timits
section
DISPLAY A Err signal offset error which arises from (.00+10 counts
CMR amplifier gain misadjustment. at well adjust-
ed condition)

ADSUSTMENT: AIR3

TROUBLESHOOTING HINTS:
If test step 7 is passed with a normal result, Al CMR Amplifier is faulty.
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Table 8-7

Test step 9 Range coniroi and Z or Y measurement test,

This self test mode enables selecting the desired range resistor value and AM
attenuator setting by pressing LCRZ RANGE UP and DOWN keys. DISPLAY B unit in-
dicator provides a display of 2 digit numeric codes which indicate the selected
range resistor and AM attenuator settings as shown below:

code | Range Resistor Value code AM attenuator setling

2 1008 A4A3 board AdA4 beard
3 Tk 0 x1/10 xi/10

4 10k 1 x1/10 x1

5 100k 2 x1 x1

When 1005 range resistor value is selected, DISPLAY A and B provide dispiay out-
puts for resistance and reactance values, respectively, of the measurement re-
sult taken under the test condition. When a 1kQ (or greater) range resistor
value is selected, conductance and susceptance measurement values are displayed.
This test helps troubleshoot the bridge circuit and process amplifier sections.

Jest step 10 1V test signal level test (A3 and A6)

Test step 11 0.1V test signal level test {A3)

Test step 12 0.01V test signal level test (A3)

Test condition: UNKNOWN terminals must be so connected as to constitute an open
measurement condition (attach 16047A test fixture with nothing connected as DUT}.
Test freguency should be below IMHz. Test signal veltage is measured for each
MULTIPLIER setting (x1, x0.7 and xD.0%1).

Display Display meanings Test Timits
section
DISPLAY B 0P1G, OP11 or QP12 figure appears when the TV O(0.1V or
test signal level is too high or too Tow. 0.01V) £20%

ADJUSTMENT: A3RT and A3RQ
TROUBLESHOOTING HINTS:

A3, A4 or A6 board is faulty. If abnormal test results cecur only on test
steps 16, 11, 12 and 24 (211}, Fosc3 input channel of A4 board is faulty.
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Test
Test
Test
Test

Test

Section VIII
Table 8-7

step 13 1015 bridge balance test (MUL

TIPLIER: x1}

step 14 100uS bridge balance test (MULTIPLIER: x1)

step 15 100018 bridge balance test (MULTIPLIER: x1)

step 16 10001S bridge balance test (MULTIPLIER: x0.1)

step 17 10mS bridge balance test (MUL

TIPLIER: x0.0%)

Test

condition: UNKNOWN terminals must be so connected as to constitute an open

measurement condition {attach 16047A test fixture with nothing connected as DUT)
Test steps 13 and 17 should be done at a test frequency below TMHz.

Admittance measurements (G-B) are taken for ascertaining bridge balance condi-
tion at a given vange and MULTIPLIER control setting.

Display Display meanings
section

Step Test 1imits

One or more of OP13 through CP17
annunciations appear when an ab-

DISPLAY B normal bridge balance evror is

detected,

13 L00£{160+2007F)* counts

14 LG0={160+20nf}* counts

15 G0+E(160+27F}* counts

16 00+ (160+21F¥* counts

17 .00+1280 counts

of

TROUBLESHOOTING HINTS:

*f:  Test frequency in kHz.

If abnormal test result occurs at a specific test step in steps 13 through 17,
a range resister is open (0S) or sherted (0R). Otherwise, a range resistor

selection relay is not properly operating.
with the individual test steps are Tisted below:

The range resistors associated

Test step | Range resistor | MULTIPLIER setting
13 100k x1
14 180kG %1
15 10k x1
16 10k X0,
17 Tk x0.01

trouble,

If abnermality occurs only on step 16 and/or 17, a defective MULTIPLIER func-
tion contrel {TLL or TLH) switch in the Al or A3 board is the probable cause
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Table 8-7

Model 4275A

Test step 21 1000 bridge balance test (MULTIPLIER: x0.1)

Test step 22 1002 bridge balance test. (MULTIPLIER: x0.01)

Test step 23 1002 bridge balance test {MULTIPLIER: «x1)

Test condition: UNKNOWN terminals must be so connected as to constitute a short
circuit condition {(attach 16047A test fixture with a shorting strap). Test step
22 should be done at a test frequency below 100kHz,

Impedance measurements {R-X) are taken for ascertaining bridge balance condition
at a given range and MULTIPLIER control setting.

Display Display meanings Step Test limits
section
DISPLAY B SHZ21, SH22 or SH23 figure appears 21 L00£{160+20mF)* counts
wher an abnormal bridee balance
error is detected. 22 -00£1280 counts
23 021604208 F)* counts

*f:  test frequency in kHz.
TROUBLESHOOTING HINTS:

If abnormal test result occurs on all of these test steps, the 1000 range re-
sistor is open (0S) or shorted {00}, Otherwise, the associated range resistor
selection relay is not properly operating. If the abnormality occurs on spe-
cific test step(s), a defective MULTIPLIER function control (TLL or TLH)
switch in the Al or A3 board is the probable cause of trouble.

Test step 24 Test signal current test (A3, A4)

Test condition: UNKNOWN terminals must be so counected as %o constitute a short
circuit condition (attach 16047A test fixture with a shorting strap). Test fre-
quency should be below TMHz, Test signal current across the short circuited
UNKNOWN terminals for MULTIPLIER setting of x1 is measured.

Display Display meanings Test limits
section
DISPLAY B SHZ4 figure appears when test signal current 10+22A
detected is abroymally Tow or high.

TROUBLESHOOTING HINTS:

If abnormal test result only occurs on this test step, source resistor on A3
board is defective,
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Model 4275A Section VIII
Table 8-7

Test step 25 1000, Tk and 10kQ range resistor test

Test condition: UNKNOWN terminals must be so connected as to constitute a short
circuit condition (attach 16047A test fixture with a shorting strap). Test fre-
quency should be beltow TMHz,

This test compares the Err signal voltages detected for a range resistance of
100% and for the parallel synthetic resistance of 1000, 1kQ and 10k range re-
sistors.

This comparison test helps check range resistor selection relay operations and
to find a range resistor which may be open,

Display Bisplay meanings Test Timits
section
DISPLAY B | SH25 figure appears when the paratlel Parallel synthetic re-
synthetic resistance is too high in sistance value must be
comparison with the 1005 range resistor. | less than 90.75% of 10002
range resistor,

TROUBLESHOOTING HIRTS:

The 1000, 1k0 and 10kQ range resistors should be checked for change from their
nominal values.
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Section VIO
Paragraph 8-89

§-89.

Board.
To replace the parts mounted on Al10 board
assembly, the front panel has to be removed
from the front frame of the 4275A. The pro-
cedure s as follows: '

Disassembly of A10 (Display and Key)

1. Carefully remove trim strip from top of
front frame (without bending trim strip).

2. Remove the three screws from top of front
frame.

3.

4.

Model 42754

Remove the two foot assemblies and three
screws from bottom of front frame.

Press front panel assembly forward (from
inside} without adding strong stress fo
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
A0 board assembly.

Figure 8-26.
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Mode? 42784

8-90. PRODUCT SAFETY CHECKS,
WARNING

WHENEVER 1T 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 PRC-
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 CONDITIGNS,

--- THE INSTRUMENT HAS SUFFERED
SEVERE TRANSPORT STRESS.

8-91, The following five checks are re-
commended to verify the product safety of
the 4275A LCR Meter  (these checks may
also be done to check for product safety
after troubleshooting and repair). lWhen
such checks are needed, perform the fol-
Towing:

1. Visually inspect interior of instru-
ment for any signs c¢f abnormal inter-
nally generated heat such as discolor-
ed printed c¢ircuit boards or compo-
nents, damaged insulation, or evidence
of arcing. Determine and remedy cause
of any such condition.

2.Using a suitable ohmmeter, check re~
sistance from instrument enclosure to
ground pin on power cord plug. The
reading must be less than §.5 ohm.
Flex the power cord white making this
measurement fto determine whether in-
termittent discontinuities exist.

3.Check GUARD terminat on front panel
using procedure {2).

Section VI
Paragraphs 8-30 to 8-91

4.8isconnect instrument  from  power
source., Turn power switch to on,
Check vresistance 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.

5.Check Tine fuse to verify that a cor-
ractly rated fuse is installed.
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Section VIO Model 4275A
Figure 8-27

Digital Section Troubleshooting Using Signature Analyzer,

The advantage of troubleshooting based on "Signature Analysis" {is accuracy and
ease in finding failures, It is generally difficult to search for an error by
means of observing waveforms on an oscilloscope for the reason that bit trains
in a digital circuit seem to be much the same whichever is observed. Specifi-
cally, to find the errors in a stream of large bit size (or word Tength) data
takes much time and requires the use of an instrument such as a logic staie 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 (0123456783 ACFHPU}., The signature analysis is
based the usual signal tracing method followed in troubleshcoting 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 1in opposite direction to 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 4275A.

For doing signature analysis, a DSA (Data Stream Analysis) switch is provided on
the A9 (MPU) board of the 4275A. No additional test board is required.

There are twenty-one (21) kinds of DSA for performing signature troubleshootings
and they are identified by the abbreviated names of DSA-1 thru DSA-Z1. These
names are denoted around the signature pattera fin the respective schematic and
troubleshooting trees for setting the signature analyzer and the 4275A for ap-
propriate control settings, window setting, DSA switch position of A9 board and
other necessary conditions of the 4275A.

STGNATURE ANALYZER TECHNIQUE.

An active digital hand-held logic tracer coupled with an active pod {with four
miniature clip connection leads) is sufficient for detecting the test sigral and
for development of the sigmature 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 lTocations of START, STOP and CLOCK leads are designated on
the troubleshooting flow diagrams.

Figure 8-27. Signature Analysis Guide(Sheet 1 of 2).
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Model 4275A Section VII
Figure 8-27

Signature Analysis Diagnostic Flow Diagram Notes.

Signzture Connections Window (+5Y) : F6U4
54 KO START STOP CLOCK A9 DSA-SW

DA-E [ RBTp-13 | ASTp-12 | AOTo-T Torrim—ion
EL TIMER C®
COUNTER —\_ \‘ f

Chack DSA-S

on A7 board. @
Check

signature at

U2iA pin-12
0K?

is
signature at
Us pgin 9 and 13
GK?

{heck
signature at
U214 pin-1,2
ox?

TIMER COUNTER

Zonnect ATTPIZ to
GRD -

Connect ATTPZ to

ATTP4

Remove Af board .

®

Check
sigaature at
UER pin-13
ox?

Replace A7YZY

Replace ATUS

Figure A.

1. For doing Signature Analysis in an EL flow chart, arrange the settings as
given in bottom box.

2. Set DSA switch of A9 MPU board as shown in right box. Both START and STOP
signals are taken from A9TP13. CLOCK signal is taken from ASTP7. Front
panel control settings for Signature Analyzer are:

START button: depressed (.mm.)
STOP button: depressed (.mm)
CLOCK button: released (ML)

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 signature map
(see Figure-B). If not identical, go to step 4.

4. In like manner, compare actual signature and if not identical, go to GL

flow chart.
5. In 1ike manner, compare actual signature and 1f not identical, replace
A7U6.
~DSA-4 —
er | 14 566
J— o e 286
a3 L HU78
21 \
oz -8 PT&F
| 3 CRF§
UK at
FSUéi
+5V
Figure B.

Figure 8-27. Signature Anailysis Guide (Sheet 2 of 2).
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Section VIII
Table 8-8

Table 8-8. Front Panel Troubleshooting Guide.

Model 4275A

Symptom Probable faulty board
Measured value is incorrect at a particular range setting. A1, A4
Measurement is not made correctly at particular MULTIPLIER A2, A3
satting(s).
Measurement s not made correctly at particular test Ab
frequency setting(s).
Measurement is not made correctly only at 10kHz test A1, A7
frequency.
Measured value is 17100, 1/10, 10, or 100 times the normal Ad
value,
OF annunciation display occurs on &ll ranges. Al, A2, A3
Trigger lamp does not Tight or stays 1it but bigins A5, A6
flashing when SELF TEST function is set,
Figure{s) in numeric (or alphanumeric) display is (are) A8, A9
defective,
An indicator lamp does not Tlight or stays 1it. A8, A0
SELF TEST function can not be activated {triggering A7, AS
staps).
Pushbutton controls do not work {always invalid). A8, A7
A1T numeric dispTays or all except one digit are blank, A9, AT0
Autorange control mulfunctions. A7

8-44


https://www.manualsplus.com/

|

®

‘y 8{qel MO1E0} pue {sieubis
1ndano pJdecq /y) sieubis
1043607 ucijoas bopeue

J04 $9p0D Banieubls yo8y)

®

534

- [y

S3A

uibag dwey Ja661J41 $30(
THOIING 1S3L 43S SSeMd

®

TS| eULWART NMONAND
01 BUNIXLL 2581 TIBUUOY

534

on

1pa9a0ud Ay eLausnbas
sc91s 1591 1195 9yl og

*13A37 ApquBssy

01 DULI00YSY | QNodL LOLIZeg
Lexibsg tg-g sunbLd o3 0D

oK

;@19 dwed
(1581 4193 oyl Jo d8ls
154E4) 3583 Aepdsip syl 81

S3A

QK

1395
uoLIouny 1S31 4714 B3 SI
‘uogang [$I1 473§ ssadd

ON

(hutuse|d
uibeq duey 4sbBBiay sa0g

S3A

J{pellelIsul s} wolide
fue ysym) «nas0 Aejdsip
uollRLounuLe tolido se0g

S3A

O]

01 BULI00YSIINOJ] HOLIDES

;@1e1duoo sBuLyges
[O4THOD 1RLTLUL DLJRHOINE BUY

S3A

(Butysely
ON
ON
N
T1IADT Alquessy
ON

1e3LBLg (£-8 s4nbld 03 03

LY AYIdSIC
uo Jeadde seuanbiy 4 9nti og

TUQ JUBLNJISUL u4np

WG/

| 2DOW


https://www.manualsplus.com/

woo'sn|dsrenuep


https://www.manualsplus.com/

[FPIEY .

Sv-8

*BANpED04d UOLLR[0ST uoL1das iezxLbig pue BojRuy

A N TA N
OF6Y i7a
EIVAY 9l
d£L9 8L
dHdg | 181
9y5e | vl
0602 Jel
gLl 4yl
4600 uz2l 98HA ZEL
96%8 el d04. HEL
sanmyeubls Uid adnyeubis | uid
A} £YX
{p-vsa) {2-¥50)

di13 BULIAOYS UIim $dlLY O3 Zdlly 308ULD)
“d1]0 BULIJOUS U3tk 0D 03 Zldl 3DBUUCD
*ASSY Gy aousy

1$BU1338S JBLIG

628 24nbL4

T |@ART] Apqusssy
01 Buriooysalghod] UCE1285
Boeuy Q-8 24nbid 03 of

S3A

JSIUNOD 0OLs00° uiYILM gndino
Ae(dsip g AYISI0 SI TuU0LINg
G uoLIouni g Ay1dSIQ SS9dd
‘uoLlouny ISTFL 4135 SIBALIDY

S3A

®

‘y @|ge] moy|04 pue (sieubis

andino pagog fy) sLeubis
1043400 uoL308s Bojeue
A0 S3P0D aunzeubls %08yl

®

S3A

dBuyses
ulbag duey 4886141 s80(

®

4

5| eU L
0] FUnxid 3

S3A

0N
I (seL)
GyX
g4l
O
Mol ag
pazedasnifL s (YEL)GYX
pue g4IGy 1T SWAOLIARM DY
S3A
*i3ha7 L quassy
03 BULI0O0YSSLGNOAL UDLEDIS
{e2ibig 16-g 24nBig 031 99 o

SA0BU40T 5BAN3RUBLS [ie DY

*HO33NG 1531 47735 SS94d i upbag duey &
N » O?m
Sk S3A
ipaanoad A |eLiuanbes {paLiegsy
oK sdo3s 1591 4185 8yl 0] Aue uaym) ar
O uoL3BLoUNUUR
S3A
et 1dwod SEL
{3593 J[8S 23 J0 RIS je—(T)
[ 15414} 3583 Aepdsip oyl §J ;9391d
ON b LO4IUGY {RiliuL o
3
S3A .
. R S3A
[8A87 ALquessy {385 T 9AST ALQuassy
07 DULIO0USTIgNOUA] UOLI09S uotisung 1531 4735 Y S 01 BULIOOYSI|UNOLL UDL3I8s
[e11blg (g-g @4nbLd 03 &) ON 1031nG 1531 4135 SS84d tertbig Lo-g 24nBLs o3 0B Tl uo sesdde sauns

m |\\. |/| :/. YALNAGY
HIW1L

:uﬁ.l..uuuu (~tigy | gi-digy | £1-G06Y | ¥ -¥sQ
Ko-¥Sa BY | A0T0 40L5 1815 | o ¥sQ
YOB ¢ {AGH) MOPULHM SUBLYIBUUCY BANTRUDLS
r ! .\\l \/x 1//, ALY/
zu~|nxbhmo (-digy | ci-giey | £l-oley | 2-vs(
MR-YSC 6Y | 010 40L5 1EVLS . | oW ¥sd

SLen: (AG+] mepuin

SUOLIIBUNDY BNIRUBLS

*59p0gy 359L adnjeubig

§2~8 @4andlL4
THTTA WOLTID2Y

Y o9iqel

®

®

SUQ JuREINg



https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

njes x

0¥

0t

0¢

apon sbuey

On

imoisq a1qel
se 2buryd [dLLY
opn3; jdue ssog

YIGILMN 388

TpAeod 1Y OIS

« AL € 398UuD) {2ubis ON uadp
34npatodd dnias o
701y WOL4 BLURD d-dpy 0 44000t
PEHS 30BUUOISIG | ON apny | | duy 1a
‘pdrog (¥
UCLILSOf | RO mmgchwom mm»mmcmmu OLdlizy
N ae |zubis Aousnbadi 1583
00 2 LIBISUin 40 spnlL|due §90Q TRANIXLL
3583 03 J03i0eded 44000L
S3A B }08ULOISLP puB 339UU0J

diiy woeay Ajeu
1119s0 4ebbiaz)
MOLBARM DALBSGD

“Lng
B0l ® ToRUUGY

g ybnoJays

4 dn1es ma0idag
*DABOg

ucl1isod jewaou
0G 2Y TLRIsULsY

*LY 03 WITdILTNN puB
ZHWL 03 Aocuanbaay 1591 385 g
5 [eULIMBY NMONMNA O3 243
“XL4 3531 ¥/p0ZL FIBULDT
g
AVl4S10 44 pake|dsiD 5t 02
BpoD 8Bud LU A3 NKOQ
A0 4 ISNYY Z¥7 $S8dd ¢
‘g 0835 33591 4198 3098S
0% U03ENG 3u0LS INWA
43y pue 1§3L 473S SSAdd TF

'paROg Py pueixi i
dnyes

=t

TpdROg gy Ao]

OM

sAousnbauy

|eubls 1583 Aue 3@ d-dpgT)
*xoddde gdizy Y@ [eubls
31583 9y} L0 9pnjLidue s

‘pAR0q 9y I

ON

S3A

"pAROY £Y OBUT

Ol

S3A

;3bUL3395 [O4IUBD

BYl 0} BsUDUSAS Ul A[358.4400
abueys epnyiduwe jeubis 31583
3yl ss0g  ‘uoilisod MD O} MDD
Aping 31 wodd [043U02 3AT
950 2380 CLOTGX PuE LUOX
03 Bupiaes ¥ariiing sbueyd

S3A

iAousnbady

[eubis 3581 Aue 1B QLOLIARM
LeptosnuLs d-dpy " xosdde

uz {16)9¥x 1e [eubls s§]

ON

$3A

eAL

~1004403 3bueys 1¥p uo peubts
Aouanbad) 31581 8Yy $80(
TIRULHABY W0H NMONMNA 38 WJOf
~3ABM BALBSU0 pue ASusnbauy
psaubiy 01 1SBMOL BUl WOJ
Buiaies Aousnbadi 1591 sbueyj

TpdGg Gy 309Y)

OH

s34

~E53UN00 QOLTH0" ULUBLM
andino Aeldsip g AY4SIQ SI

'l degs

1583 1195 108|985 03 uoiing
0 UOLIOUNG 8 AYILSIQ SSBdd
‘uo3Ing 1S3) JHS SSIUd

LUYLS

Y&/

| 2DOW


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

LLIA WVE+49h

L¥-8

“1ana7 ALquessy 03 Buijooysa|gnodl uoL3des Bojeuy *QE-§ 34nBid

TpAR0q LY AIRYD

BIOJBARM PEIRINGRS. |y

*g ybnoapy

7 ssanpesoad dnqas Wdofiag
*pep| dL|o 3J0ys

2 yjlm Gdl pue idigy 328WUCH

‘WA0LBABM DBIRUNIES x

d-dAgx Of

d-dpg 0L
d-dAG' o 0¢
epniiiduy | apoo sbuey

- §MOi9q aqeq
ay1 uL ueatb se abueyd s4lly
qe |eubis L0 3pniLlduw $80(

TLOTOY O ¥ILAILIAN 388

“pdeog Ly H98U)

0£-g a4nf L4

B e R L

1540G 8yl 40 9pniiidue saog

1s4ng d-dpazgt0 8 ued

SIL UL p4ROG 2y LLRASULEY

dnag

03 Bup31as ¥IITdILIAN 2Bury)

d-dpze o Lo OX uogased |0,
03 Yo1tms HIONIT 378WD 39S - S8 JDISL54 g 128UU0 -
d-dpz*z F enY Uy B1qE0 na ] 5t Gt H ; 3 Leufits oy ysdq
- . ‘¢ ybnoayy z saanpesoad dnieg - : *DARDG 2y %0RYD ‘pdeog gy ¥28YD
“par0g 2y 3983 d-dA0Lx X A0302UUCT IS FIRUUODSLE wAojdad pue ZOLY Wodi 2108d | d-dap o 440001 _
T apratiduy | ¥I0TVILOMW *DJBOG €Y PUDIXI ST AOTIBUUOD GRS IDBUNOTSL] o Spig L | Gty na r
; n . ‘paROg 1Y
ismollod se Dbuigaes ¥3Id uoL31sod [RWACY psmo| o4 se abueyd I
1170 03 Bsuodsad ujp ableyd $3| up D4ROG 1y LlEISUL wmwamhvmmmmm_WWWMwmwmﬁwmm 10 [subLs Piepatioy bl O ON
Z0Ey 1B apnyi|due jeubls ss0g pue ZCly 01 Bl¥D 3I9UL0IY o o ) 40 SpnyLpdue SBOQ “dunixLY i Kousnbaay ; Kousnbad
[ - EA
In wmwwmeOMMMWUMMMUmemmmw [eubLs 3593 Aue je d-dagty [eubLs 1587 AUR 30 WAOLIARM
¥ - ‘xoddde gdigy 3e (eubLs pepiosnuLs d-dpp Cxoddde
1593 8yl JC opniiidwe ST Sk ue {15)gyy 32 (zubis s]
S3A
HAOSDACM PIIRANIESy
d-dAG pix 2 - *pdROq FY 30RYT “1X 03 HIITdILWW Pue
d-anze o 1 Wl 01 Adusnbaal 31581 185 *¢ *pUB0g £y 329U
P . TS{RULILABY NMOWINN 0F B4nd
*pAROG FY 403D ~dAzZ’§ ¢ 1z SlEldliy Wody Aileu <X1d IS8L V.01 108UU0D Y
oN d-dpzg o 1 ON -483%s 9de0s0| 11050 488BL4Y) ‘g
i-tj25°D P (MZIPYY 12 WAOSDABM BAULDSQD AYISI0 Ut pakeldsip st 07 o o
e . 0 L apon ebued {laun A8Y 8MOC
~GAZS 0 . L | $9 JA0LSLS34 UOCL B 103UU0% A0 4N IDNYY 7¥01-8SRdd g ;sBUL3I3S 10U3UDD AL
apniilduy | uMog japod abuey *¢ ybnoaus ‘6 ¢93s 31581 4185 3o08leS 3Y1 01 Isuodsds up A1109J400 -298.4400 2Buzyy [0 U0 (BubLS
~DAEH ONONORO, 7 seunponodd dnIeg WMOLag D3 LCAENG JWOLS INTYA sbueys spnilidue reuBis 1591 Aouanbaa) 3591 oul S80Q
. . 43¢ pue 1531 A73S SSBAE 7 Byl $800 tu0L3LS0d M3 03 MDD *{RULIBY HRY NMONNND 3E w04
pdeOg GY #IBYY - iMO1q 2{qEl Ay} ui usalb L(dZ)PYY 2B PRALBSYO J R . . ALLnd 531 WO4y {O43U0D AT ~BAUM BADS(0 DUR ADUSNDOUY
53h se abueys [eubLs [EPLOSNULS S3A aq UIGiaABH [BPLOSHULS Yy puIXI pue uopLscd |BUMOU pavOg Zy puslxl 7| $34 JS0 BIeLOY  TLO70Y Pu® [T0X 534 158yBiy 01 ISIMO| BYI WOAY

Buiiies Aousnbauy 2393 ebury)



https://www.manualsplus.com/

Wwo9 sn|dsfenuen


https://www.manualsplus.com/

‘a1qEIsyn St
%0073 ZHAL

o sumop Jo dn {ind

OREEE:

(Bral X3
je (eubLs
17 A03LUOK

a4 Juelq
CL3RDLPUL
) e s90g

SAA

-ORABYUD pydi2
UE 4G JBQUNY B S¥
a|gepess sanbi;
pedr|dstp

janueyLoeded
asnseal 03 Apesd

valey SI

ipdLLY 3E
ps324audt 32070

A13UB11LHAR30L sauLL
sng a3ep A0S of

TUHRHON O3
WS ¥s0 185

£ W80
0} 125 MS VS
SI

ORE R

g1 *Zinsy ddddd
Zn “Lney dddd
vh. te0sy ddd
9n *GneY dd
81 ‘LReY d

JuPuUOdWOD ¥IBUY 1 LOLILPHGY LTYH

‘pailEIsuLl st
uorpdo Aue 4t
pafeidsip 89 PLROYS
(p g *L1-H)ON UDL3dD

;doas Aeidsip saop
UOLIEPUCY Jeym Y

ipafeldsty
seanbiy d,
BALS BJY

_ TVor o

LUACOR SP wlieg
fe(dsip s

“Uo pue jio
49M00 YT LMS

L4213
Jaguiny se 81qwpEad
aunfiy Aeydsip S1

JButzooysaianod

fly o3 09

]
o]

& o0 0y

AG+ GY 08D

QN

3L 3T I U0 A

30 4BU3LD 5]

p4 @sny avelday

1AL 1RL3UBNDS 129ddT g
ssanéli L4, og

S34

ON

240 v4 8shy st
{¥d %09u2)

£idillY
18 1084400 A6+ Si
{AG+ %994D)

djuelg $,437 pue
skeidsip t{e 84y

(311 ALLJRIUSLCHE
gz djdures s7

- {Butyou) uddg
t{3s8] J48pun a3iA8Q) 1nd
*2ANIXE4 3581 303Uu0g

P NMONAND

HIM0
NO MS
3

INIOd T¥lS

YalZk [2POK


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

P

68
“18A97 Al quessy 03 Burjooyss|qnouap uoL1oes (e3lbig -t ig-g sanbLy

@Jn:umm

1284402 17 40 UY3Ipim
alitl st

79 01 0m . 7Y o3 0n
- -31qeEASUn St
£038 :ow WI0TD ZHWL
7 40 on ...oz uum;;ouwh+ %Ma YIpLM - Em:ﬂomHm mm..mmmnl 5 I9ALQE SB aues
_ e A|3u833 LuadIuL sauL| Aeldsip 51
@ 01 04 T4 o3 0 SNG S1Ep A0S 0g
. 0K TYHE0N 03 - TUo pue-jio
1 -——
. sy-eunsLy 1Yo 09 MS ¥SQ 298 aomod Y3 LMg
a4 i 5

303 08

L se jeubis
paALasSqo Si

D 180 o

ipdily 1® & ¥sa 51100458 | ght

{43301 JO

pazRsaUBd ¥I0D 01 185 MS ¥SQ Jagunu SE 3| gepead "ly 03 6
ig-sanbly AL f508 Sy __ 5] g4nbLy Avidslp s]
:w Mm HAOIBARM 040 cidisy Bragrax3
pasCiLuo ST jr———1'ucl Syx 32 Leubis
i i Y3z 40%LUCH
vEL GV
5 - v adnbi4 £ ‘ZLABY ddddd
Zn fLney dddd @ o1 09 e
ST jodez 99b o1 ALR /S ulewad Hur|q ¥ CCnsy ddd
di=y pusuisnipe gy 2 JC UOLTRILPUL @ 7 g0y 0g
0Z LHgY ue) CldLsy t6ial 3xd uoiado ue ssog an *Sney dd |
"O4LGY JP UAOJSARMIT T A : ’ <3h
343 403 LUOY s 8N "L05y d G+ BY MIBUD
JEELRL JUBUOGIIDD ¥DBYZ | UOLILPUGD [TTYH
ozLugy asnpy|| SV 9 99 g 2anbL3
~2BABYD pud)| e
L] 03 oy ue J0 Jaquny ¥ se 3L 03T 1 J0 A
Hiog 19 9| qepesd a4nbiy ON 40 ABYLLETST
idogs Aeidsip se0p
18 feydsip Jo ¢
d AIND HO /m‘.\izo Mzﬂmmg 7@ o1 09 UOLILPUOD 3RUM 3V
08 o Kiaesu g AeidsLg
0 Apdeau oy Aeidsig
10497 ; *paL|EIsUL st
A8y ( ss944 floued qucyy :aouenLoed PoL P speke|dsy
! £l4Esu S3uneD . ‘ 3Loeded 2 LGSEP .
o % - 534 nw?aﬂw 2.4y 531 4735 ssoud [F< udtheado fo | sansEaw 03 Apesd uoado fue i o saungis ud, AL1213UaNbES J2RddE
. E _pggog uey VG/2y SI padeidsip 8¢ pinoys BALL By
oW 1S3L 4738 00 (b g “ZL-B)ON Yoiadg

(£~ @4nbiy
TITA WOLLIOBS


https://www.manualsplus.com/

Wo9 sn|ds[enue


https://www.manualsplus.com/

0ER 82N

fLEZNEY WIBUD

ON

INdINY 82eY

s1

1¥ sahyeubys

+qy weabelL( MOL4 BuLIO0YSSLGNOAL U0L1I3S teaifig

a2
EENBY P94) SIA

© oo S3A

gLaGY Ao3ud

a0
£ENGY 40 3NRCUL
12 asnjeubls

&0
cengy 40 1ndino
e sanieubts

LG

£600

(AG+) MODULM

SUDLII2UUDY adnjeubls

*26~8 adnbiy

zb ‘b

¢ b} . )
Sauy fLEILY A99U) Z0 LAy Hoeud Gin ALY Ho8Ud

) )

LEdLLY IR
qugsasd 33010
ZHWOL SI

GEn "6LN6Y 399U) 0ZN “BLNLY AO8YD

Jamadde
Aijeriusnbas
saunbry ,d, oG

i8¢ y-02neY
1e ju@sead N300
ZHWL 5]

i 1idLey 3¢
juasadd ¥20T)
ZHHL ST

oM

‘QH9 03 Sdlsy
340Us A Lapiusuioy

ULt AG+ MOBUD

ALP/AZ ALP/SST

ENG-PS
Jarge 23827

- shdut
B L 620 *LLA6Y 3°
ganieudts
120 “elnsy A93ud
ndInc 91aeY THEN TLINGY 40 TN
10 aanjebuis sy % N 1ndino e aunipubis
® (o)
mmwwqu $SI40AY SON
no —saso) g-digy | £ -diey | £ -dleY | 11-vSC LL-vsg w0y [
MS-¥SU 69 | 001 d0Ls | Luvis | ow ¥sa PAmEUbLS A33U)

: S3A 3noge 4o Mo NO-4IM04-MS S34

LBY U0
d-1 AG+ 3®

13534 81 4814e 3ubLd
13S3¥ 40 @1E38

§d.16Y 403 LUK
440-UIN0d-NS

1Bumol 104 3Yl 3YLL
$00( WACSBARM S80(
“{dl *9dl6Y 3¢
¥I0TS ZHWL A0RYUD

“MO1) Yoms uo
squsuoduod BALIDRLEP Bulve|dad JI1JE
uoLILSed LBudoy 03 MS-158L-YSd 195
1330N

S3A Jeadde G+
s90(
ASSYEY
A>wm<%<v 17
2€-8 24nBly

IIIA UOEl2ag


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

YILOGY L¥MYIW

pevd | oves | 48dd | 9/d0 | dzs0 | wonw | 9-uid 180
ly6t | G926 | dd68 | HHE9 | 84d9 | noed | g-utd 940
HIDG | (HNC | 6688 | OLyS | ¥984 | 0§19 | p-uid 580
0595 | eHev | €M | vz | 6nds | G/€d | e-uid zen b
v60E | 4ivs | Nld) | V6LE | 6064 | dbad | 9-uld £80
dEOV | 208 | 4946 | vidH | BHMg | 901l | g-uid 280
HOWH | 0200 | Y980 | 405 | 6b66 | 6909 | b-uid 180
vann | HSHO | Ov9z | vee. | zder | lsos | c-utd ign 080
928 | vSed | vSed | vS2d | vSzd | NSSL | bz-uid L0 | (AS+)NONIN
INIOd - TN
LGV | L06Y | Sn6Y | ensy | L6y | Lnsv | CONSISIL) gy
EL-YSQ | £1-VSQ | 91-YSQ | SL-¥SQ | PL-¥SQ | 2LWST | qen ook 110 1334

*aALle 9q Avw

WOY¥ @58U3 UL SIUDIUO0D wedbodd Syl °SIUSWLNJAISUL JBL|JE3 Ui BALIDE 583835 3ADGE DUL) NOA L]
*umop [ 1ad pue dn pind S, W0y ®S8yl Jo s81els andang aeyl 40 saeedde Aeldsip adnjeuliLs spgess
~Un 1RY3 OBUD ‘99200 UYL JBLIJET S4B SBXLIANS JADQUNU [BLUDS DSOUM SIUBINALSUL JBYF0 404

*SAGUE PUBR 99700~ 40 SOXLJ4NS J48GUNU [BLABS S3L

© YIEM-STLUN 404 pasSn Bq Led IsLi santeubls styl  C(QL06Y N4YT [Nsy) sindino oy aaLlsedsad
Y1 jo pedIsUL (ZEN6Y PUR LEN6Y 40 9 MUy} 8 supd) Jaiing eleq 40 1ndul 1@ PIUSL{QeIss sL
auiod 3593 2dnzeubts  “S,WOY OLAGY NJUT INSY 1 SadnjeubLs yopyd 03 pasn 9y URD 219B3 SiY)

LT ol S F S N s Ta L]

05-8

OEN 82A
fLZNBY oBY)

tuq g 01 oy

ON

ndino gzay
12 adnieubls
s

Ty wedbelg mol4 BuLlooyss|qnoal

gLNBY H39Ys

iAo
EENGY 40 3Nnaul
1e aangeubls

CENBY 30343

534

L0
EENGY 40 3ndzno
38 aJnieufiLs

mmu 0} 08

S3A

A0
ndut
620 “LLN6Y 1E
aanyeubis

52N “LLneY
43345

221 “9LNeY ¥o8yg

s1

ndne giney

12 sdaniebuis sy

©

0b

“62f “/INBY 40
1ndine e sanjeubls
A09)

®

S3A

NO hi EE Lo}

g-disy

ssIMaaY
dON
¢ -digy | € ~dley | [1-vysa

SSIHAAY dON
L1-¥SQ 404

MS-¥SQ 6Y

A0CGTD

adnjeuhLs yoayg

4018 18¥1S ON ¥Sa

£00C * (AG+) MOPULM

SUOLIDBUU0Y aunjeubis


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

*SPAROY 4410

Wo4 uLy Sng U0

2aUSJBIIDIUL  DLOAR 03

(par0og Y ¥RYI 43410)
SPJBDG | |8 DAOHDY 1330N

PER Figney
40943

A0
gL pue |
uid (ER6Y 32

aun3eubls |-y50
%284)
S3A
2en *lensy
pRET
4G
S3A pndus Zen
> pue LEneY 3e
adnaeubis | -ySe
A2BYY
11-g uid
:1ndino !
0N
ZLneY Hosy)
SIA andine zen
e pue {gney 3®

aunyeubrs L-ysQ
A0347

{pdeog 6v) 14

X

NO dado| g -dlgy

a/nl (9°Gn)

40N
Z1-9iney [EL-9LNEY ¢ 91 -¥5d

KS-¥SQ &Y A0

4015 k-1 50 ON ¥Sd

$52d ¢ {AGH) MOPULM

syorioauuoy adnieubls

e

NO 2 4d0 WI&,_.. m<

aEAN

FL-9LneY |SL-9L06Y | 12 ~¥sd

~

NO WEED] 3t} zmwmq

1&\\. ;jxw. (p*en)

dON
ni-glney ILI-9hey | <l-vSQ

MS-¥Sa 6Y A0

d0LS L1uyLs ON ¥sd

MS-¥S0 6Y A30713

UERN 1UVLS ON ¥Sd

4928 ¢ (AG+) MODULM

SUDLTDBUUDY BuanRubLS

R

HO G440] 9 -dIFY

.\xw. ,L\xu (an)

dON
Z1-91ngy EL-91A6Y § 0Z -¥sL

$52d * {AG+) MOPULM

suop3oBUU0Y aJunjeubis

R

NO dade] g-digy

P I O

[=9106Y | 6-91N6V ] FL ~Vs0

MS-ySO ev 010

4018 LHyLs ON ¥sd

d9z8 1 {AG+H) MODULN

SUO1208UUeY SanteubLs

X

w0 HEELE N nmhmq

.\\\: _ (en)

dON
D1-9Lney jLi-9t06Y | 6L-¥50

MS-YSU 6Y A0

40LS 1d¥1S Oh ¥sd

doZ8 ' (AG+) MOPGLN

sugLIDBuULU0g =unjeubLs

R

o fd30] 9-d]py

a&x\a .;\xxn (in)

40N
£-910 Y 1 6-GLN6Y | BL-¥SQ

MS-¥SU 6Y #3010

dGLS LYY1S ON vsa

pG2d ¢ (AG+H) MOPULM

suoL3oBuuDy aanjrubls

X

NG ki FE{-3 B+ -di6y

N

0Z2-01N6Y | 6-ZeN 6Y | £1-Y5(

MS-¥5Q 6V A2010

dOLS Lavls ON ¥SQ

4928 ' (AG+) MOpulM

SUOL3oBULDY B4njeudis

N

NO sad0i g -digy

,1\\w. ,mer. (80~Ln)

40N
g-9La ey [Li-L2N6Y : é1-¥sd

MS-YSO 6Y | A0

4013 Lyvls ON ¥st

MS-¥SQ 6Y #2072

d0ls LH¥is ON ¥St

d978 ¢ (AG+) MODULM

SUDLIDBULOY DAnTeUDLS

R

Nel—_tadof g-g)gy

N

vi-giney [SL-9l06y | 7{ -¥SQ

negs + (AG+) MODULM

SUDLIOBUUGY B4NJRUBLS

#

o MEEL hlnm._.m/m

,;YWI ./xw‘ $ng yLva

Wyd
cL-dlrey | ¢1-disy L ~ysQ

MS-¥Sd 6v 23015

d0Ls Lyyls ON VSg

¥Gad © (AG+) MOpULM

SUQL3D3UN0Y aJnjeublg

MS-¥Sd 6Y 301D

d01s LdYLS ON ¥sd

$3dV ¢ (AG+) MODULM

SHOLRORULDY FANJeubLS

1Z-VSd M3 gI-VSA PUB T-VS( J0] SUORIIUUO) samyBuBiy

WG/ 2%

[ PO


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

LLLA wvLguoy

1S-8

-1 weabeLg mo4 Burjooysajgnoal uoLiosas e3ibig

"£€-8 Bunbl4

Sin FrLnsy 1o3Yd

ELneY H234]

ON

gncutd 1andut

gensy A28l

jnauL “Zeney 1¥
BUNIBUBLS {-Y§a

a1 )
ZN6Y HO3U) e ORI
S3A
A0 A0
Lngy 38 LGy 3®
LGy 12943 aanyeubils gL-yso 2ameubLS 1 -¥S0
V_Umwﬂu xumﬂu
CICHRECI _ (D) W paudsy
A0 A0
£Nsy e 6y 1%
EN6Y A8y} aJanteubis 6L-ySG 34n3euBLs §i-ysQ
N3I3YD 3¥084)
29439y
NBY NOByY e mmu N A9y
&0 M0
SnsY 1e g6y e
SNV 152110 aameubis 0z-ysa Ban1eubls 91-vsd
323y #3845
gnsy Ao2u) (i) 1 woyoey
534
20 &0
L06Y 32 INEY 18
LNBY HoYD L 24ngeubis 1Z-ySo adnyeubis /1-ys0

#3940

ZLngy Aoeyd

on ]
g gutd yndu
indup “LEngy e

san3eubis |-ysa
Fo8Y)

#3943

Ry

§-HOEMA

ddddd

dddd e

ddd |e—

'§pJB0Q JBYLO
wodj BULy sng uo

FOUBUBIUBIUL PLOAR OF
{pdeoq gy uRyd JEYl0)
SpAR0Y | 1R oAOuEY 190K
PER *L206Y

PRu]

&0
£ puE |
utd [£06Y 3®
sunzeubis [-ysa
FI9)

S3A
OLNEY 924D

1o 0g

Zen FLENGY
AIBYY

0
ndul zen
pue LENGY 3%
sanjeubls {-ysQ
HAY)

40
OieY 12
B4n3eubts £i-ysg
PRET o]

534

Lt-g uid
:qndino

onl
L6y 49347

A0
LAgY 3%

ndane Zen

S3A
: pue ighgy e

d |

£e-8 sanbLy

S N

FAFYE Y NN

LUOLILpUOD

dops 3¢ pafeidsip ade
saanfiL 4, AuBl MOH

suanzeubis z1-vsd
p LTy

suanyeubls [-ys$Q
pEED

ON

ipiecg 6Y) 14

g./n(a

X

wolF 8 as0| 9 -digy [2L-9106Y |£1-910¢
HS-¥SO 6Y | 00D doLs | Lwvl
¥52d 1 (AGH) MOPULR 5UOL3BUU

7 i

~

4

X

Ho da20: g-dl6Y iVL-GLN6Y {GL-LN6Y | L2 ~¥SQ o dade| g -dlpy PL-9LNGY EL-BLN
MS-YSQ &Y A3010 d0is LYVYLS ON ¥SO MS~¥50 oY N30T dGLS 1uvl
4979 * [AG+) MOpULM supL}oauuoy aunieubls $G2d ¢ [AG+) MOPULM $UGL1II3UU

1

S

R

v

})yw

o d4s0) g-digy |Z1-9106Y |SL-9LNEY | 0z -¥sd Ne daso| 9-dlgy | [-9L0eY | 6-81N
MS-vsd 6y H3I07D dGls LYYLS ON vsC MS-y50 oY A0 d0Ls 14y
d928 & (AG+) MODULM SUDL3DBULOY BunjeubLy $52d ¢ {AG+) MOPULM SUOLIoBUL
v () N X
dON

wol=="tl4sc| g-dley |0L-SL06Y |LL-9i06Y | g1 -¥sQ Molm—duo) 9 -di6y 2-0LNEY | 6-2en
MS-YSA BY | #0010 doLs IYLS | ON vsa Ms-ysd ev | X000 d0LS 1yl
d978 © (AG+) MODULM SUDLIDBUUCY BJdngeubLls d928 ¢ (AG+) MOpULM SuoL}oeuL

NS S /] N

dON
Ne Jade) g-digy |/-9LN0 6Y | 6-9LN6Y | BL-¥SQ Ho dad0t g -clgy | G-9lney |1i-/20
MS-VYSU 6Y | A20712 d0LS LYVLS ON YsC MS-YSQ 8% | M30TD d0LS 1y,
4928 © {AG+) mMOpulM SUOL]DAUUGY Bdnyeublg NGGL + (AG+) MODULM SuD{Faaul

R

NO W EFT)

;/mu Awwwm

v

X

~\

9-dley |¥L-9iney |SL-9ihey | /1 -ysH He 240t /-dlgy | gl-digy [Elnd
MS-YSQ 6y W02 d0.% 1yyis ON YSC MS-¥SQ 6y HI07D d0LS Ldy
$52d * (AS+) mopuLp SUOL3DBUUGY Bandeubig $2d¥ ¢ (AG+) MOPULM su0L3o8u

*12-¥8d Dy} 21~V pue [~y¥S(Q 10 SUOTIOoN


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

Y PRI

-47 weaBeig Mot4 Bulloousa[qnOu) u0L30S [e31BLg  "ye-g Bunbly

209N SnoLyosyYd B0 01Y 42940 9ingy asys

‘MOLJ leLILUL YOBYdDL pue 0 N0 .
LM 8y 1os8uuco 44003 g9-1S BY ndino . X : o0
717G o3 og [ 1855440 JBMOd-MS Adl e £nton GnoLy e andano gnoty e 61 uid /noLy e WINNYIS
v ou WS -34Ba SL 534 panjeubys aanzeubls auneubLs 0NV
343 BULALJAR 10 A1L{1qL5504 994D A38Y3 323U _
OLY 3e / ySd
¥ 323U af|y yosul LLABY %3943 o SABY %O9YD oLagy 3924) #M8Y 0943
230 0 210 iM0 N0 $H0 AVidS10
: g *ndino
. . “eand 2 . .

Y ZINgy 3e andino 9Ngy e 3dano Lingy 3e Anaaro SMBY 3 andano 01ngY 3¢ prgy 1B a4nieubis No ad0) s-digy | ¢l-dley | £1-di6Y £ -ysa
meudLs sameubis sunjeub LS sameubis sanjeubis 29 HS-¥S@ 6Y | 001D d0LS | 1u¥1S | ON vs@
1233 134D #3843 A9 BRI 3o3u) - EIATHORHYY

dnns @ (AG+) MOpPULM SU0L30BUU0) B4nzRUBLG
e, BN8Y HI34) gray 193u) | elngy #9u3 9LAsY A08Y) LN8Y 4933 - 79 03 o
A $IA S3A : S3A S34 $3A . oK
J A0 : . N0 QI0YLS NISdLS NO-g- 1S8Y 395
tﬂ.wm:o 2 %ol pue 1| uid i - 2 .m,ewO:a 2y £aLam N3dD -~ Mgy

cand [ InGUL Gyly pue . . e i *ANRGIN0 /AgY 1® < dad: -
® EINBY 3¢ L ongy 32 angy 18 e4nIeuBLS - geLngy 3o : ndus 091ngY 3 S8y 18 sunjeubLs - (A0 9047405 feg AV 1dS1
f O sanjeubls ON ; 0 ON sameubLs . ON aanjeubls
eubts ! danieubls : §2947 s gy 30 sunieubis Tpieoq gy 4e
R o 19842 13943 -0 v_.umﬁ . 1950 Ao8UD
b )
td 318907 T0ULNOD
’ (pdung gy} 13
y€-8 d4nbig

TTTA UOL2DBL



https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

YSLC7 LYPVYRN

25-8

19 weaberg mol4 Buriooysa|gnosl uoLloee

20 9N°6N0 LYI=aY) . BN OLY %0

‘MO|4 1BI1LUL Mo8Ydss4 pue

A0

A0

\M BY 109uL0d f 440 01 §-1S 8Y 1ndino o
70 03 og eE—— 185°40 “emod-ps Aul = LFon m:ow< 1e n w”w mmw
ELS BdRd SL auanjeubLs adnjeuby

2usy BULALLLR J0 ATL[LG:550d =343 #2847

ZLngy Aoeyn 9918y 28Ul LLINgY #o94d m GNaYy A28yd O1N8y Yo

Oly 32
L-YSE

N0 A0 D EA 0] A0
“pndano zingy 1e "pndino ongy e “pdino [ |ngy je andane gngy 3e “andano oL
sanyeudis adnyzubis sanyeubls adnieubis sanieub)
joBYG A294) 39U A28UD ¥IBUD

.wﬁmq ¥33Y) 6NBY 43843 gNgY #23uD 1 gy woeun GLARY. 19

uado
uiagied

; 30 .
yndano 210 . 3 g )
*andui gngy 12 L puE i Ui “pndul- 9¥ly pue 7 ndut %
9910 pur £LN8Y 3° 6 wi angy 3 san3eubLs e LGy 1e andut ufm
UnIBLG LS BAnIRURLS aun1eubys 24n1elb|
©I8UD A33Y) pRCHlY 345

[N Y e


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

DYl w08yl

N0 Candine gnoly
30 admwubls yoay)

O10 Tandut gngy
38 sanjeubis No3y)

¥ o3lqe)
Ul se Juasadd
SAUNIBUSES By

N LEREDN

voEL dn
(AR NMOU
4122 TYNHYK
208/ ¥ oLlay
4nns ¥H
oyoe  1oL—o

¥aed (o s W e

AHEE | LMOHS §¥75 OLNY LINGYID
Yysy | NId0 ouIz

YYSY /7
f£0H L¥ A a/%
7915 170X 006 /453

¥GED b
NORH 100X 5925 {
708/ yu 7084 ROLS
dizz A 4122 T3
GHes df ¥9gs 5V
AONH | NMoG D3NS bIE8 v

/HD i
GL0H D ONYW/GTI0H Qvl6 I
29%4 1%3 ¥eED 3
GHZ{ INI“9THL G925 1

saunieubis |-dgy .w;mpnmw

‘aued JU04}
uoc skay Gulssaad
A1 enpiaLput A9 (dL8Y
1% saanjeudls Xoeun

oy

uo ¢} g-iS 8y 313§

A3

ATH
ol s-digy | £l-dieY | €1-dleY | 9 -ysQ
¥ | 0010 | d0LS ON VS
G4} MOPULM SU0LI3UUCYH 34n30UB1LS

LY pue Olyfsy ue
9-ySg A58Yd

1

1a

¥ally LIPOW


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

LILA HOL3985

£5-8
g weabeig mot4 Bupaooysa|gnodl uoL3oes (eitbig  tgo-g adnbid

anni [RERETS
28
LLALY ¥93YD T 7
b8 NROG
_ $3A FI¥E) TVINW
LenZy #2843 738/ ¥ oLy
ftdd oL~ 0000 6~ 9 0 £1°01 0 v, Y
fLdd g~ 0000 - 5 utd sznsy e av6 oo
dNTeUbLs ooy VGED | o0
- - b
ndd o § 000 oM T 3HEE | 180k 5725 0LV 1100410
nidd £L- 2040 ZL- £ I CEE R
N4t 0i- £aot & Z __ Y5y 37
. — " Ly uo fs - _ NZ0A X AZHO /¥
fgoH S YydL : . f3y yaun GMoLY #3943 29¥5 oK 0Y26 9/453
989/ €-12n 184 p-L20 0 vad ¥5E3 b
- §pz
JWALYNDIS | NI 1531 || 3anivne1s | Nid 1§31 TWN9IS A B “andano sory nonH 100X : d
18 aunzeubls oo
saanieubls /ZR°9INLY € BLael {8 sunseubls o3y, Febs o 2081 v FREN 39015
12z A i1zz Ty
GHZ. an | PET, v
NONH | NROG D344 B3E8 7
RZAD 7
9LALy Hoey] 5Ln8y 439D
NL0H T NwW/aI0M 0ve Y
zats  hvom| 8 2995 | 1X3 7560 5
e oo | i | zesn Juwows| ¢ “E&nmwm& stny D0 “Indut ingy stel N 9TdS sves 1
1637 L0¥ 91 YSYH /1 g N e adnieubLs ¥oaus 3e sanjeubis #oRE) s4nieubls |-djgy ‘|-oiqe)
9gHo  fLOTOX | Gt 182¢ z 5
dshd ¥ b
44 9 £
540 3y | Ll 0Ly uo Mg
Yo v ool JOHZ T 2 Koy oayy’ Uo 03 g-15 8y 385
IEEIN _ :
0600 : L . taued 1UCL4
wL0 {30LS| 6 ERENS 240 [97h%ad) v olgel wo sAay Bulssaud o
aangeubrs | Aoy utd | adnyeubys| Ao Utd “6°/fy urd gifiLyae L se quasaud R st
ON ganeubls oBY) SEN saanyeubls sdy AL lerpLalpul A9 |d18Y
sadnleubis nolY Tz @lqel 10 seanieubls ¥oau) /Y pUE QLY*BY UO
- 9-¥SQ X294
. AN
o B=dasol s-diey | gi-digy | ci-dley | 9 -vse 1da
MS-¥SO Y | 207D d0LS VLS | ON vsd
dnni  (AG+) MCPULM SUOL]DBULUD) danieubis

GE-8 aunhiLy


https://www.manualsplus.com/

Wwoo sn|dsfenuen


https://www.manualsplus.com/

- L-uid gazn

1

gi-utd g9zn

«l pp-utd ggzn

Ly averdsy

Ll fg-uid 5 oge
ganpeubls HI8YD

oL-uid ggzn

aznsy aoeidey

L0
g *p-urd yozn
e BamieubLg
A3BUD

p-utd 9921

zznly aoepday

O

ZenLy goeidey

£ZnLy eoepday

S34

N0

gl-utd zzn
1e aJdngeubts
¥32Y)

9gnLY Boe|day

A0

andul 99zn
12 sanieufiis
A28y

210

§1-utd
18 Bunjey
#08U)

28N
Bis

77 weaberg Moy buiiooysajgnodl uolides ie1ibig

"gg-g adnbrg

Leney sov|day

S3A

%0
Gep*¢ uid gi2n

10 adnieubig
Aoay]

Ly josyn [ £ utd g1En e
any yosyp e y uid g1z2n
@ 0% 0% G-utd g1z

0
5099 ‘g-utd 20
e aameubts

£oNLY 9oeiday

gngy eoelday

N0

g-utd g92n
12 sungeubis
#3843

oG

Al
gi-utd €20 £ *i-uLd peh
1e ssnjeubis 18 guamyedbis
PRET] EleThy)

9n¢y 2oe|day

g-utd g/0

A0

LY #0940

LRGN

LNy @oeldey

S3A

gi-utd ggn
1e zanjeubis

&0 $%0
. %% an G-ULG 447
p-utd gin 0x 10 sunyeubLs 1e santeubls
PRET H3IIY]

L2ngy aou|dsy

&0

3943

Zo1-upd yien
1e aanjeubis

Dingy aveidoy

&40

#EY]

g-utd gian
qe a4anjeubts

79 03 0n

N0
gL pue g upd gp
e aanjeubls

O6 2dl
12 aunieubis

13243

Z1-utd yign
3P sunieubis

A9843

paRey gy PACHRY
03 2dLLy 303UU0Y

03 ZldLAY 1F8LUC)

" pdlly
L

HALNNOD HAWIL

paROq [y UC
-¥S0 29U)
[
YALNNOD
YIWIL 173
o Jad0 | s-digy | gi-digy | £L-disy ¥ -¥sa
MS~¥SC 6Y A0 dOLs LUYLS OM ¥sd
Y028 ¢ {AG+) MOPULM SUOLIOBUUGY Banjeudblg
9¢-g sunbLd

ITIA U0i3098


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

[STAAY

£oPOy

75~8
LU SEnLY %o8uD [-ued 39zn
GINLY ¥08YD fe zi-uid gozn
LY 308Y) t-utd gszn

Zzndy eoerday

FhiY soelday

gn/y soeiday

&40
1L *g-uid ono1e
aangeubis yoay)

®

0K

oi-utd gsen

gznLy oueidey .

LIN *ENLY o8y

o
g ‘y-utd yozh
e ssnieubic
Foey)

p-utd 94920

Zenly 8deiday

£H0

gi-uid zzn
18 sunjeufits
HIBYG

O

3 weaberg mold BULIOOYSS|GNOLL UOLIDAS

LLALY #9943

e P

SRLY AIRYD

AHV 01 og

EH
‘g eg 9 “g-uLd ¥2n
12 admeubis

£Zay soeidey cenzy doeiday

gznzy eoejday

A0
ndut gozn
18 2unieubis
AIBUD

] &0 N0
gi-uit ZE0 gi-utd gzn gt t1-utd 21
18 sanjuubis 1e auanieubis 18 ganieubts
EREDS A8 PRETY)

g=uLd g/n

LNy Ho=ul

£y 8oviday

Lnfy soelday

N0 N0
g-utd ggza §°% 90
p-uid gin :
18 aJanipubes ON 10 2Jdhgeubps
%3847 194D


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

fin.ad

g-utd yen

(-uid ygn e

01 0g e

~utd yen

ingy soepday

z-uid ygn

N0
AR CI IR Y

1e adnzoubls

H9843

gn/y eoepday

&40
gt i-uid v
a4njeubLs

49340

snzy soe(day

o
gFL-urd s
12 aanieubys
$39Y5

Ao84]

®

LLAZY %28Y) ¢ ouid ggzn  pes
PRLY 294D e g uid gign e
9Ny 2oeiday
N0
e L-uLd yon
1% ainieubts fould gLn e
on

[A7Y anejdey

L0
“ol-utd a/n

aunyeubiLs
A08Y5

S2nLy 28Ul

A0
“anduy 520

aanyeubes
ERENN

0LNZy @oeday

2Ny Bvejday

A0

“g-utd ygn
12 sanieubls
39843

£%0
‘pite-utd 0120
18 @anjeubls

19 03 OF

Lgnsy aoe|dey

gLy soelday

A

#0340

‘gpte utd gLen
e ashieubs

iAo

ainyeubLs
#3847

‘g uid 4120 3®

A0
“gl-oL utd s2n
qe  aJnieubis
322YD

@

A0
AT WAL
aanjeublLs
498Yg

S3A

A0
‘lgdliy ae
sanjeubLs
23943

Molomtlaso | /-d16Y

ci-diey | cL-dley £ -¥sa

MS-¥Sd &Y §00730

d0LS Lyyls CN ¥5d

NSHN * (AG+) MOPULM

79 0% 09

a0
‘1 pue 91fz1
‘EFo-uLd Lin 3E
saanjeubis

SUDL1IDBUU0Y Bhn}eublLg

*pARGY Oy BAOWRY “f

*(8pLs auc)

MY BAQUSY Tf
"£edliv O3
0zZd1ilY 398UUOY "2
Tpunods 0}
ZLldily 153uu0} "L

d3LNN0D YiVD

pABODG [y U0
£-5Y0 A98YJ

T4

VILCGY L9V

(S Fal R P A s latath]


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

42w .o ~

§6-8

13 weuabeig Mors BuLlooysaghod) uoLloes (23LbLg

Le-

g s4nbLy

LIRS LNEY Ho3yD e

gL BNLY 338Y)

cinLy soeldey

LA
"Li-uld gin
adnieubis
¥384]

6Ly evejday

- 0inLy aoejday

£A0
g-utd 201N

3% sunieubls
LELEN

9znsy soe|dey

‘01 6 uid ysn
12 gunjeubis
A3YD

&0

LY 08Ul

“andul 49zn
18 Baneubls

z2n2y 8o\ day

N0
gi-utd gz

18 gunieubis
FI8UY]

LY AUl

LE-8 94nb L]
TITA UCLIDBS

LEECW

£nsy eovdey

£2NLy soeiday

L0

DLR/y edeldsy

“g-utd gein

GZNLY 93Ul

LHG
abdul 2N

sdnieubLs
LREDM

Lensy @oeidesy

R0
"gl-uzd ZEN

1e aanyeubis
}9843]

g-urd van gy soe|day (niy eoelday
LG o LAG
‘et i-urd yen "oi-uLd O4n
wud £f-ul L
pun)eubLS i-usd ygn e aanyeubis aanieubis
PR LEEEW A8
sn/y aoelday 0Ly ade|day
D o3 oy | t-utd ygp o e
. 0 &0
-zf1-utd ygn "g-utd yen
~uLd N ¢ l-u i
grutd ¥eh oN 10 BunyeubLS 12 Banjeubls

A324] $o3Yd

LINZY 93847

- £outd 9izn e

§ utd gign e

LZniy eoeidey

&AG
"pLie-urd aien
1v aanjeubis

“g-uid gozn
10 BuneuBLS t-utd v pee
G PRLY S108Y]
censy soepdey [NiyY soejday an/y soeLdsy
£A0 40 9
.mm..,.c_.a £en h rlﬁ_,aw ViR et -uLd van
—urd < L
3e aanieubts Z-uLa y/n o \e aumyeubLs it sumeuts
v_uw_._u

35840

AI8Y)

®

iR

Foutd gizn  jee

0inzy soe|dsy

sgtpte urd gizn g uld gizn 3

1% a4anjeubls

&AD

aanyeubis
3994YJ


https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

@ VIR EEEEY

0
“andut 4950
‘gendy 3e sqnjeubls

EELLHW

Sn “EniY A00uD |

O o109 @ or oy

oM |

A0

. A0 0

: 6-g uld gz uld s £wm%
T e Jinzy 32 sanyeuds. £ZNLY A9 LINLY 3® Bunjeubls L1LY %93U) (UNY 30 Bameusys

A39UY 139U3 o o

O

ing

| g - L ud (£z-0z) andut 920 *BLNLY ‘71 uid - o) uid
0ENLY 42345 QERLY 38 4n3RuBLS LERLY 49340 LENZY 3® aanteubis 4084 LNy 3e danyeubls
] vmumr_u PRIty
W oo LLALY #23Y)
: £90d - 09ad
ﬂhwmwA D £40 @wo P 0 HOLY1 ¥Id
’ uoL1088 X -anding - . .
[e3L5Lg 3o3y0ad oen VLY {NLy 3@ sdnjeubts SL-gL utd - {sL-1) randino . anding gz
w . S 1R s4n3eubLsS L ; <A 0gnLy 1e sdnjeubis <IN Lensy 3¢ adnjeubis <5 2ln/y 38 adanjeubys oa20q 14 U0
PUR TN yo8U ATVY] ¥38U) 42941 3934y p
0% MS-¥SQ 335 Z-¥S0 H29u3
HOLY1/YId B
No daso] y-dlgy | gl-dley | €£1-dleY | Z-¥SC
MS-¥SO 6Y | 3070 dGLS LUvLsS | ON vsg
9lgn * {AG+) MOPULNM SUGLIOBUUOY BANGRULLS
8e-g 9unbLy

ITIA u0L308s



https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

YS/2h L3P0l

95-%

w

{1{on87 pJeoy)
TMOLE uCL108g
Le2tBLg yosyoad
pUE TTYRHON

0% MS-¥SQO 185

wm»

0zn
fZNLY H03UD

SinLy 42343

A0

ERUEN

LLALY 394D

peALy Hosy)

‘ozn tyeniy
1% s4nyeubls

EAC
~indano

LNy 28 adnjeubys

AIBYD

A0
‘6-9 ud
/Y 3R sanjeubl,
¥oBY)

A0
-1 wd
R ITA sanleubts
394D

A0
eL-zyud

-}

S3A

oensy 1e vanieubrs
AOBYD



https://www.manualsplus.com/

Wo9 sn|dsfenuen


https://www.manualsplus.com/

ModeT 4275A

A7 Peripheral Control
*{04275-66507)

A3 Bisplay &% Keyboard
Control
(04274-86508)

AS Microprocessor Unit
**(04275-66513)

#A21 DC Bias Supply
(04274-66521)

#423 DC Bias Supply
{04274-66523)

#A22 HP-1B interface
(04274-66522)

A5 A-0} Converter
{04275-66505)

Ab Osciliator
(04275-66506)

Section VIII
Figure 8-39

A1Q Display & Keyboard
(04275-66520)

Al Range Resistor
& Nuill Detector
{(04275.66501}

A2 Modulator
{04275-66502)

A3 Power Amplifier

{(04275-56503)

Ad Procass Amgliffer

1G4275-66504 )

A12 Mother Board
(0427566512}

AL #P-1B Connector
{64274-66015)

#4271
¥AZ2:
#AZ3:

A6 OC Bias Lonnactor
[04274~66516)

(not shown in figure}

i

ATl Power Supply
[A9]

(04274-665

Dption 001 only.
Option 101 onty.
Option 002 only.

PN G4275-66537 for Qotion
*EDK
BN
PIN

04275-66514
04275-68517
04275-65518

for Option
for Option
for Option

Figure 8-3%. Assembly Locations.

404

003

107
303 plus 107
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Section VII
Figure 8-40C

g-58

Model

42754

P/0

§CW
e

TP

ill-——

¢+ ¥

Encloses front panel
Part of. [:j designations.

foe -y Encloses rear panel
Knob control, [ | designations.

Screwdriver adjustment.

Circuit assembly borderiine.

Asterisk denotes a factory selected value, Valué 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 cloeckwise rotation of control (as viewed
from shaff or knob).

Numbered test point. Measurement aid provided,

Denotes wire color code, Code used is the same as the résistor colsr
code (e.g., %.4.7 denotes white/yellow/violet),

Indicates direct conducting connection to the earth,
Indicates conducting connection to chassis or frame.

Indicates circuit common connection,

Figure 8-40, Schematic Diagram Notes.
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Model 42754
A1 Board Troubleshooting Flow Diagram Notes.

1. If the instrument malfunctions or measurement error increases under CABLE LENGTH switch settings of either
“0” or “l m” positions, check Q15 collector voltage, K1 and K2.

CABLE LENGTH setting Q15 collector Ki K2
0 12V OFF OFF
im oV ON ON

If normal voltage is observed, check relays A1K1 and K2.

2. If measurement error increases at specific test frequency setting(s), check the following control signals:

Test frequency sefting
Check points .
100 kHz 1 MHZ *4 MHz 10 MHz *5 MHz for option 404
Q13 collector +12V +12V +12V oV ‘
Q14 collector +12V +12V v +12V
Q37 collector - 3V + 2V -4.3V ~4.3V
Q38 collector + 2V - 3V -4.3V -4.3V

If these veltages are normal, check the following components associated with these control signals:

K3 Turns on at 4 MHz

X4 Turns on at 10 MHz

Q27 Tarns on at 10 kHz, 20 kHz 40 kHz and 100 kHz
Q28 Turns on at 200 kHz, 400 kHz and 1 MHz

Check that signal waveforms at Q27 and Q28 collector leads individually disappear when the respective transistors '
are on.

3. If measurement error increases on low impedance measurement ranges (high capacitance and low inductance
ranges), check CMR Amplifier circuit (A1Q1 through Q8).

4, States of the range resistor relays are summarized in the tabulation below:
Condition — Function: R-X, Test frequency: 10 kHz

Relay states {drive transistors) _
Range K5,K6 K7,K8 K9,X10 K11 Ki2 K13 Ki4
(Q12) Q1D (Q10) Q9 (Q41) (Q40) (Q39)
10 k&2 . ON OFF OFF OFF OFF OFF ON
100 k& OFF ON OFF OFF © OFF ON OFF
i MQ OFF OFF ON OFF ON QFF OFF
10 MQ OFF OFF OFF ON OFF OFF OFF

8-60
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Figure 8-42, A1 Range Resister and Null Detector Board Assembly Component Locations.

Model 472754
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A2

i.

Board Troubleshooting Fiow Diagram Notes,

Model 4275A

If the instrument malfunctions or measurement error increases at specific test frequencies or on specific range
settings, first check A2U1 using the table below:

Condition — Function: R-X, Test frequency: 10 kHz

Control output signals

b

c d e f

Frequency |100KkHz | 11V | +07V | —11v | ov _ _

Setting |y MHz | +0.7V | =11V | oV | —-11v | - —
Range | 100ke | - - - ~ | -t1v | +oav
Setting  |1000ke | - - - -~ | +uv l-nav

2. The ALC Amplifier performs leveling of the test frequency input signal using an automatic level control operation
in the frequency follow-up filter circuit. For the frequency follow-up filter operating theory, see Figure §-9.

8-62
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Figure 8-45. A2

Modulator Board Assembly Component Locations.
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Model 4Z275A
A3 Board Troubleshooing Flow Diagram Notes.

1. If measurement error increases under CABLE LENGTH switch settings of either the “0” or *“1 m” positions, first
check Phase Delay circuit in accord with the tabulation below:

CABLE LENGTH setting Q35 collector K1 K2
0 12V OFF OFF
1 m ov ON ON

2. If no dc bias can be applied to sample, check A3T3 for open-circuit.

3. To check level shifters and latch circuitry (A3U1 through U3), set DSA switch on A9 board {ASS1) as follows:

e Set second bit switch to on
and the others to off,

(oD0ouED

Verify that periodic pulse waveforms can be observed at U4 and U5 outputs. If OK, observe waveforms at Ul, U2
and U3 outputs (similar or inverted waveforms with respect to U4 and US outputs). After these checks are com-
pleted, reset the DSA switch to its normal pesition,

4. TLH and HI00 control signal logic is given in the table below:

8-64

TLH *T160
MULTIPLIER 5305 tpin2 | A3Q21 | Ul pin i3
setting
X1 OFF -4V OFF -4V
X0.1 ON +4.2V ON +4.2V
X0.01 ON +4.2V ON +42V

= Activate SELF TEST function. Press REF VALUE STORE button. Press LCRZ RANGE
UP or DOWN button until range code number 20 is displayed on DISPLAY B.
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Model 4275A

. R 3 Qi
b RA4Q —S

Figure 8-48. A3 Power Ampiifier Board Assembly Component Locations.
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Model 4275A

A4  Board Troubleshooting Flow Diagram Notes.

[. If measurement functions are normal but TEST SIG LEVEL CHECK function is faulty, first check that the de
voltage at A4U1 pin 2 changes from ~12V to +12V when TEST SIG LEVEL “V” or “mA” button is pushed. If
normal, check A4Q9, Q10 and Q11.

2. If the waveform at A4TPLl shows a 20 mVp-p sinusoidal signal superposed on the normal signal, check A4U]
{pin 2 should normally be at -12V).

3. Signal waveforms at A4Q7, Q10, Q17 and Q18 collector leads individually disappear when the respective transistors
turn on. )
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Model 42754

A5  Board Troubleshooting Flow Diagram Notes.

l. Connect ASTP11 to circuit common. Check that ail “Q” outputs of flip flops Ut and U6 are at high level. These
flip flops output OV as high level (~3V as low level). This check allows locatmg the defective flip flop component
with a 50% possibility,

2. Connect ASTP12 to circuit common. Check that all “Q" outputs of flip flops U4 and U9 are at high ievel. These
flip flops outputs 0V as high level (—=5V as low level). This check allows locating the defective flip flop with a
50% possibility. '

3. AGUI0 outputs a single pulse when the instrument is turned on or test frequency setting is changed. The pulse
width is equal to that of 8f input signal (at ASJ1). This signal synchronizes the phase detector detection signals
with the osciilator signal (of A6 board) to enhance stability of the measurement resuifs at high frequencies (in
MHz region). If this circuit fails, measurement display output will sometimes differ approx;mately 0.5% (at
10 MHz) when the test frequency is changed and is again set to the preceding frequency.
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A6  Board Troubleshooting Flow Diagram Notes.

1. A6U16 control input logic (at pins 7 and 9) is given in the table below:

Test frequency Ulé pin? Ul6 pin 9
10 kHz H H
20kHz, 40kHz (30kHz, 50 kHz) L H
and 100kHz
200 kHz, 400 kHz (300 kHz, 500 kHz) H L
and 1 MHz
2MHz, 4MHz (3 MHz, 5 MHz) L L

and |0 MH:z

PRSI TTe S UM

2. To facilitate checking operation of A6US decoder, set DSA switch (A9S1) on A9 board as iflustrated below:

Check that periodic puise waveforms appear at U5 oufput pins.

8-70
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CTJ Set second bit switch to on
and the others to off,
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Figure 8-57, A6 Oscillator Board Assembly Component Locations.
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8-72

Signature Connections Window {+5vY): U216

DSA NO START STCP CLocK A9 DSA-SW

DSA- 2 | A9Tp-13 | A9Tp-13 | A9Tp-7 |orr

P;A/LATCH _\_ _\\_ _/_ E

Stgnature Connections Window (+5V): UHSU

DSA NO START STOP CLOCK | A9 DSA-SW

DSA-3 A9Tp-13 | A9Tp-13 | ASTp-7 |osr

Qe

Other Settings:
Remove A6 ASSY,
Connect TP12 to GRD with shorting clip.
Connect TPZ0 to TP23 with shorting cliip.
Remove A7W4 one side.
Remove A7UT4 from the socket.

Signature Conmections . Window (+5V): 8COA

DSA NG START STOP CLOCK A9 DSA-SW

DSA- 4 A9Tp-13 | A9Tp-13 | ASTp-7 |orr

. ON
TIMER
COUNTER —\\‘ _\~ _/'

Other Settings:
Remcve A6 ASSY.
Connect TP12 to GRD with shorting ciip.
Connect A7TP2 to A7TP4 with shorting clip,
Remove A7UT4 from the socket, :

PIUT LS N
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(P00 Ld0O HO4 LE699-bL2P0)

o

Figure 8-59. A7 Peripheral Control Board Assembly Component Locations.
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Signature Connections Window (+5V) : 7UUP
DSA NO START STOP CLOCK A9 DSA-SW
DSA- 6 A9Tp-13 | A9Tp-13 | A9Tp~7 loeeg oN
(e E

e

e

/

Other settings:

Set A8S1-B switch to ON.

Observe respective signatures at A8TPI

for every key on front panel (push in turn).

Signature Connections Window (+5V) : 7UUpP
DSA NO START STOP CLOCK. | A% DSA-SW
DSA- 7 A9Tp-13 | A9Tp-13 | A9Tp~7 {oeep os
DISPLAY E

e

_\_

rs

Other Settings:

Set A851-B switch to ON.

Disconnect one side of A8W1.

Mndel 4P7RA
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Figure 8-61. A8 Display Control Board Assembiy Component Locations.
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Figure 8-63. A9 Microprocessor Unit Board Assembly
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Signature Connections Window (+BY) : 7UlP
DSA NO START STOP CLOCK A9 DSA-SW

DSA-7 A9Tp-13 | ASTp-13 A9Tp-7 |orr oN

DISPLAY

X

A

r

F

Other Settings:

Set A851-B switch to ON.

Disconnect one side of ASKWI,

ABLE
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Figure 8-65. A10 Display and Keyboard Assembiy Component Locations.
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Figure 8-67. Al1 Power Supply Board Assembly Component Locations.
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Figure 8-69. A2T DC Bias Supply Board Assembly Component Locations.
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Figure 8-71. AZ22 HP-IB Interface Board Assembly Component Locations.
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Figure 8-73. A23 DC Bias Supply Board Assembly Component Locations.
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—— MANUAL IDENTIFICATION ——

4275A Model Number: 4275A (SyC)

. AUG. 1980
MULTI-FREQUENCY LCR METER Date Printed:  r0” o7 19g

Part Number: 04275-90012

Fhis supplement contains important nfoérmation for correcting manual errors and for adapting the manual to nstruments containing
improvements made after the printing of the manual

To use this supgplement:
Make all ERRATA corrections.

Make all appropriste serial number related changes indicated in the tabies below.

SERIAL PREFIN OR NUMBER MAKE MANUAL CHANGES : SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
' 20453008723
ALL ERRATA | and. ahoye | i
2045301043 _
- ALL o and .above 5
1851300702 ' : 0
and abgve
2016J00743 - : 3
and_above :

= NEW ITEM

ERRATA _
~» Page 4-16, Figure 4-6,

Change the figure of the 16074A Quasi-inductor as shown
below:

00
O Rl § R2 O
;OGO ¢

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the fatest edition of this supplement. Free copies are available from all HP offices. When

requesting copies guote the manual identification information from your supplemsnt, or the model number and print date from the titie
page of the manual

Date/Diy: 0CT. 15, 1981/33 ({6/’ HEWLETT
Page 1 of 9 : W./& PACKARD

Printed i Japan

MANUAL CHANGES


https://www.manualsplus.com/

v Page 4-24, TEST PROGRAM 1:
Change program listing as follows:

G CPREMOTESLOIAL TESTH:
1 dim AERLT]
O I

pde (7170
prt CREMOTE SLOCAL TESETY ;epoc 3
rem ¥
wrt TATLUTIVent PLISTEM=1, TALK=O, REMOTE=1" ,H$§
P RA$="et 1R
o1y Pient "LISTEN=0, TALK=O, REMOTE=1" ,H%
if RE=tAt; LA
ici Trent ULISTENM=0, TRLK=0, REMOTE=0",H%
PF AS="n 1A
sopeem T1Trernt " REMOTE=1",HE
1F RE="nt A ’ .
Vo 7
lcl 7iviemt U REMOTE=Q",A$
iF RE=tp"; iR

-3 oA o

S we e e wroaeow

o0

" [\,;IJ_A—A—‘;A—&-—'&#-»—'A.ALLI

if AF="n"31:A _ _ :
©§4 A=t;prt "REMOTE-LOCHL TEST _ FRIL" ;jspc 3 jme
o oprt CREMOTE-LOCARL TEEST HRSS" jspo 3

0 —) O L b L) )

211 OrH :

27% prt "LISTEM-TALE TEST" ;spo 3

%% red 717,H,Bient "LISTEM=0, TALK=1, REMOTE=1",R¥

24 1F FE="pM iR

P51 wrt 7T, Ti%jent "LISTEM=1, TRLK=0, REMOTE=1" ,R%

28 iF A=t 1A _ _
DTroiF RAstiprt "LIBTEMCTALE TEST FRIL" jspo 3 jmp
281 prt CLISTENSTALK TEST FRESEy spo 3

29: prt "END';spo 3

30 eli TV

31 el 7

32t end

%3073

wrt P17,0Ti%ent YLISTEN=1, TRLK =0, REFIITE= T Rg "=

ra

Fd
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Page 4-25, Table 4-10, Controlier Instructions
Responses for Test Program 1: '

and Operator

Controller Instructiens

Bisplays Printout

Operator Response

LISTEN - T, TALK = 0, REMOTE =1

LISTEN = 0, VALK = 0, REMOTE =1

LISTEN = 0, TALK = 0, REMOTE = O

REMCOTE =1

REMGTE = O

LISTEN =1, TALK = 0, REMOTE =1

If 4275A HP-IB Status Indi-
cators and Centrolier Gisplay

are same, press S

CONTINGOE] " in each step. If
not, press “inl, [CONTINUE}",

If all steps are correct, this
message s putput.

If any step fails, this mes-

- sage s output.

LISTEN = 0, TALK =1, REMOTE =1

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

If 42754 HP-IB Status Indi-
cators and Controller Display
are same, press “g?

CONTINUE] " in each step. If
not, press "[nf, ",

If both steps are correct,
this message 1s oufput.

If any step fails, this mes~
sage is output. - ’



https://www.manualsplus.com/

Page 6-19, Table 6-3,
Change A4AZCR3 1isted with part number 1901-0376 as follows:

MAAZCRA:  P/N 1901-0050; DIODE-SWITCHING 80V 200MA 2NS DO-35
Change A&A2CR4 as follows:

AAA2CR5: P/N 1901-0376; DIODE-GEN PRP 35V SOMA‘DO~35
Change reference deéignation {only) of AGAZCR5 to A4A2CRE.

Page 8-5, Paragraph 8-16,
Change equations 8-7, 8-10 and 8-11 as follows:

/N Eac + EpEd + J(Epfc - Eafd) ______. - (8-7)
\Rr/ Ec? + Eq’
C 70\ Eafc + EpEd X
Gx = Yxlrea1“f:§Ej “EE%ﬁ:j;;r" ~~~~~~~~~~~~ (8-10)
. 717N EpEe - EaE
By = Yylimaginary = iRr/)M%E%M;fﬁgﬁi ______ (8-11)

Page 8-8, Figure 8-7,
Change "Sawtooth Waveform Synthesizer" in the figure to read
"Sinusoidal Waveform Synthesizer".

Page 8-11, Paragraph 8-37,
Change the vector diagram as shown below:
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Pages 8-50 and 8-76, line 4,
Change the ser1a1 number -00266 to read -00863

Page 8-h5, Figure 8-37, B
Add the following description to the first step of the D}gital
Section Troubleshooting Flow Diagram, FL:

5. Remove A7U14 from socket.
Change the AS DSA-SW setting in the tab?e of the Signature
‘Connections as follows:
OFF -E

Page 8- 61, Figure 8-42,

Add the transformer T4 to the f1gu$e of the A} Board Component
Locations as follows: o

ON

-~

e

my-*ﬁﬁmﬁnyﬁ

uz

Page 8-61, Figure 8-43,
Change the schemat1c of the x100 Amplifier in Figure 8-43 as

follows:
RI4Z

22
AN +12V

lcms
4.7 -:ERI44
1- 1K

iCNO-
£82P.
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Page

Page

Page

Page

Page

CHANGE 1

Page

Page

Page

Page

Page

8-63, Figure 8-45,
Change R98 in Figure 8-45 to CP1.

8-77, Figure 8-63,

{hange the part number of the board assembly shown in Figure

8-63 to 04275-66509.
8-77, Figure 8-64,
schematic diagram as follows:

A9 MPU Ass'y 04275-66509 (Opt. 003 - .66519),

Change signature code 8264 for A%U16 pin 7 (CSA 7) to 82

8-83, Fiqure 8-70,

-Change the part number of the board assemb%y shown in the

6H.

Add the following exampie of the dual in-line resistor pack

required for signature analysis troubleshooting:
P/N 1810-0493 (contains eitht 50 resistors)..
8- 85 Figure 8-72, L

Change signature code FF8F for A22U]1 pin 5 (DB6) to AFSF.

6-3, Table 6-3. Repiaceable Parts:

Change the part number and description for AIC27 to read:

AIC27: B/N 0160-2261; CAPACITOR-FXD 15pF +-.25pF §

6-5, Table 6-3. Replaceable Parts:
Change the part number for AIK1/KZ and K5 to KTW to read:

0490-1269
Change the part number for ATQ17 to read:
1855-0125

6-14, Table 6-3. Replaceable Parts, A3K1 and K2:
Change the part number for A3K] and K2 to read:

0490-1269

6-32, Table 6-3, _
{hange the part number of A7JZ to 1200-0654.

Change the part number of A7J3 to 1200-0567.

6-34, Table 6-3,
Change the part number of A9J12 to 1200- 0654

Change the part number of ASU10 to 1818-1548.
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Page 6-40, Table 6-3,
' Change the part numbers of AZ1CR5, CR6, CR16, CR17, CR19 and
CR20 to 1901-0033.

Page 6-41, Table 6-3,
Change the part number of A21J3 to 1200-0654.

Page 6-42, Table 6-3 and Page 8-83, Figure 8-70,
. - Change the part number and description for A21R48 as follows:

AZT1R48: P/N 2100-3354; RESISTOR~TRMR 50K 10%

Page 6-4Z2, Table 6-3,
Change the part number of AZ2J1 to 1200-0654.

Page 6-44, Table 6-3,
Change the part number of A23J3 to 1200-0654.

CHANGE 2

Page 6-8, Table 6-3,
Change the part numbers and descr1ptaons for A2C54 and C59 as
foliows:

A2C54: P/N 0160-2206; CAPACITOR-FXD 160pF =5% 300VDC MICA
AZC59: P/N 0160-2206; CAPACITOR-FXD 160pF £5% 300VDC MICA

CHANGE 3

Page 6-37, Table 6-3 and Page 8-79, ?1gur@ 8-66,
Change the part numbers and descr@ptaons for ATOR5, R6 and R7 as
follows:

AT0RE: P/N 1810-0203; NETWORK-RES 4709 8-PIN-STP
ATOR6: P/N 1810-0203; NETWORK-RES 4708 8-PIN-SIP
ATOR7: P/N 1810-0203; NETWORK-RES 470f 8~PIN-SIP

Page 6-37, Table 6-3 and Page 8-81, Figure 8-68,
Change the part number of the All board assembly to 04274-66557.

Note: .The new 04274-66551 is not replaceable with the old
04274-66511 (and vice versal.
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Page

CHANGE 4

Page

Page

6-39, Table 6-3,
Change the part numbaer for the blank PC board of the All board
assembly to 04274-26551.

Change the part number of the A2 board assembly to 04274-66552.

Note: The new 04274-66552 is not replaceable with the old
04274-66512 (and vice versa).

Chagne the part numbers of AT2XATIL and A12XATIR to 1251-4978.

Change the part number for the blank PC board of the Al2 board
to 04274-26552.

6-34, TAble 6-3,
Add the following parts:

AGQ3:  P/N 1853-0405; TRANSISTOR PNP SI PD=700mW
A9R26: P/N 0683-4725; RESISTOR 4.7K 5% 0.25W TC=-400/+700

8-77, Figure 8-64,
Change the schematic of the Level Detector circuit as follows:

10
03 ' 2

CR4
" é;;} 1
_ 'R%S;
$RI5 beil $Ri4 ' .
? 59.0K 3470 BT
8 -} 2.sv
Lreiz
3 & 14 T 33
ves
< RI7
T 10K
5
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CHANGE 5

Pages 8-50 and 8-76,
Change the signature table for DSA-13 as follows:

DSA NAME — | DSA-13
ROM NO. —> | ASUIC
WINDOW 826P

DBO 1H62
DB FOAP
DB2 46A9
DB3 2UFA
o4 54F%
DB5 F63A
DB6 9208
DB7 F15P

Note: Apply these signatures to the instruments with the
Tisted serial numbers and to those which have had
ASUI0 ROM replaced with P/N 1818-1548.
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